
i 

 

 

 

SUCCESSFUL POLLUTION CONTROL 

THROUGH CLEANER PRODUCTION: 

MYTH OR REALITY? 

 

By  

Ely Anthony R Ouano, BS ChE (CIT), M Eng(AIT), D Eng (AIT), MEL (Sydney),  

CP Eng (Australia), MIE Aust, FPSSE, MPIEP 

 

 

A thesis submitted in fulfilment of the 

 requirements for the degree of 

Doctor of Philosophy (Law) 

 

 

 

Macquarie University 

Sydney, Australia 

 

July 2007 

  



ii 

 

 

 

 

 

  



iii 

 

 

 

 

CERTIFICATION 

 

 This Thesis is submitted in fulfilment of the requirement of the degree of PhD in the 

Centre of Environmental Law, Division of Law, Macquarie University. This represents the 

original work and contribution of the author, except as acknowledged by the general and 

specific references. 

 

 I hereby certify that is has not been submitted for a higher degree to any other 

university or institution. 

 

 I further declare that opinions and ideas expressed in this thesis are my personal 

opinions and ideas, and do not reflect in anyway the official and unofficial positions, opinions 

and policies of present and previous employers. 

 

 

 

Ely Anthony R Ouano 

  



iv 

 

 

 

 

 

 

DEDICATION 

This work is dedicated to my wife Rosalie V Ouano and to our four daughters, Evariz, 

Ellirose, Eunice Abigail and Edelyn Pia. 



v 

 

ACKNOWLEDGEMENTS 

 I would like to acknowledge the advice, guidance and critical analysis of Prof. 

Michael Jeffery, QC and Prof. Donna Craig in various stages of the research. Their insight 

into the differences between the theory and practical application of environmental law 

encouraged me to delve deeper into the governance issues and impacts of slogans and catch 

phrases that have evolved into principles of environmental law on the development process, 

specifically on cleaner production. Ms Jacquie Williams, Postgraduate Research 

Administrator, Division of Law, Macquarie University, with dedication looked after our 

research needs and coordinated the formalities required by the university. 

I would also like to acknowledge the following: 

 Attorney Art Dy, who handled my legal documentations and court cases when I 

was a practising engineer from 1978–92 and who introduced me to his clients in 

the sugar industry, specifically Mr Julio Siy, then President and Chairman of the 

Philippine Sugar Millers Association. Mr Siy and Mr Jose Marie Zabaleta, 

Executive Director of the Philippine Sugar Millers Association, provided me with 

most of the information related to the sugar industry in the Philippines.  

 The staff and personnel of the Philippine Sugar Millers Association. 

 My mother, Remigia Ouano, who was my first English teacher and who, with my 

sister Dr Romola Savellon, corrected the grammatical errors of the first draft of 

this thesis.  

 Ms Anne Cullinan, who edited the final draft. 

 The countless and nameless government officials of various developing countries 

that I have met during the last twenty years and who in private discussions voiced 

their concerns on the negative impacts of the high sounding and meaningless 

slogans on the economic and social development as well as environmental 

conservation in their countries. 



vi 

 

 The patience and support of my family while I was doing this research and at the 

same time undergoing the transition from an active career to the sedentary life of a 

retiree. 



vii 

 

TABLE OF CONTENTS 

 

TITLE PAGE 

CERTIFICATION....................................................................................................  iii 

DEDICATION.......................................................................................................... iv 

ACKNOWLEDGEMENT......................................................................................... v 

ABSTRACT............................................................................................................... xi 

ABBREVIATIONS................................................................................................... xiii 

TABLE LIST.............................................................................................................. xvi 

FIGURE LIST............................................................................................................ xvi 

CHAPTER I  INTRODUCTION............................................................................... 1 

Cleaner Production..................................................................................................... 18 

Research Objectives.................................................................................................... 32 

Research Outline......................................................................................................... 33 

CHAPTER II ENVIRONMENTAL MANAGEMENT AND CLEANER 

PRODUCTION.......................................................................................................... 

 

36 

Objectives of Environmental Management................................................................ 37 

Environmental Standards........................................................................................... 48 

Implementing Environmental Standards.................................................................... 53 

Local and Global Environmental Management.......................................................... 61 

Strategic Environmental Assessment......................................................................... 70 

Cleaner Production and Market Based Instruments................................................... 78 

CHAPTER III CLEANER PRODUCTION.............................................................. 81 

Introduction................................................................................................................ 88 

Evolution of Cleaner Production................................................................................ 88 

Definition and Scope of Cleaner Production.............................................................. 100 



viii 

 

The  Promises of Cleaner Production........................................................................ 111 

Cleaner Production and International Conventions.................................................... 114 

Cleaner Production and National Policy..................................................................... 137 

Unfulfilled Promises of Cleaner Production.............................................................. 143 

Constraints to Cleaner Production.............................................................................. 149 

CHAPTER IV. DOMESTIC CONSTRAINTS TO CLEANER PRODUCTION..... 151 

Introduction................................................................................................................ 151 

Labour Laws............................................................................................................... 154 

Industrial Promotion Laws......................................................................................... 168 

National Security........................................................................................................ 169 

Social Equity............................................................................................................... 174 

Balanced Regional Development............................................................................... 177 

Other Reasons for Protecting Industries..................................................................... 180 

Nature of Industrial Protection and Promotion Laws................................................. 184 

Environmental Laws................................................................................................... 191 

Summary..................................................................................................................... 212 

CHAPTER V. INTERNATIONAL CONSTRAINTS TO CLEANER 

PRODUCTION.......................................................................................................... 

 

214 

Economic Constraints................................................................................................. 215 

International Agreements............................................................................................ 230 

Rhetoric and International Agreements...................................................................... 247 

Impacts of Catchy but Non-Operational Phrases........................................................ 252 

Politicising Science..................................................................................................... 255 

Business Response to International Agreements on Environment............................. 266 

Business Response to Cleaner Production.................................................................. 269 

Summary..................................................................................................................... 270 



ix 

 

CHAPTER VI CASE STUDY................................................................................... 273 

Introduction................................................................................................................ 273 

Philippine Sugar Industry........................................................................................... 277 

Legal and Institutional Aspects.................................................................................. 295 

Cleaner Production..................................................................................................... 315 

The Sugar Industry in Transition................................................................................ 319 

Changes in environmental Practices........................................................................... 324 

Summary..................................................................................................................... 326 

CHAPTER VII CONCLUSIONS AND RECOMMENDATIONS.......................... 330 

Realities of the Business World.................................................................................. 330 

Conclusion.................................................................................................................. 331 

Recommendations....................................................................................................... 332 

REFERENCES........................................................................................................... 334 

APPENDICES........................................................................................................... 370 

DENR Department Order No.1, Creating the Legal and Technical Committees....... 371 

Presidential Order Exempting Power Plants from the EIA Process........................... 373 

  



x 

 

ABSTRACT 

 

Although wastes minimisation was a standard component in industrial pollution 

textbooks as early as 1965 
1
, acceptance of the concept was limited to the specialised field of 

sanitary engineering and, later, environmental engineering. It was not until the 1985 when 

Royston
2
 published the book Pollution Control Pays that the concept caught the attention of a 

broad range of decision-makers including politicians, business managers, bankers, and 

journalists. The popularity of Royston‘s book was facilitated by the simplicity of the 

presentation and the increasing cost of pollution control. By 1990, ―pollution prevention‖ was 

incorporated into environmental laws and policies and promoted by international 

organizations. As more research was devoted to pollution prevention, the scope of analysis 

was broadened beyond the technology aspect to include management practices, 

interrelationships of industries, consumer preferences, and various economic incentives and 

disincentives. Pollution prevention is considered the solution to environmental degradation 

that at the same time improves product quality, market competitiveness and share. 

 

 In competing for public and private funding, each organization started to coin and 

promote variations of the ―pollution prevention‖ concept. ―Wastes minimisation‖, ―clean 

technology‖, ―cleaner production‖, ―environmentally sound technology‖, ―green technology‖, 

―zero wastes‖ and ―industrial ecology‖ are some of the most common variations of the 

concept that entered into the public domain. Among the ―pollution prevention‖ variants, 

―cleaner production‖ is the most common in developing countries due to the promotion by the 

United Nations Environment Programme, the World Bank and other regional financial 

                                                 

1
  Wesley Eckenfelder Jr. (1966) Industrial Pollution Control, McGraw Hill Book Co., New York 

2
  Michael Royston (1979) Pollution Prevention Pays, Pergamon Press, London 
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organizations like the Asian Development Bank, African Development Bank and the Inter-

American Development Bank. 

The promotion of cleaner production and its variants consists of: 

(i) demonstration projects;  

(ii) information dissemination through seminars, international conferences and 

technology transfer centres;  

(iii) loans with low interest and long repayment periods; and  

(iv) environmental laws and policies providing incentives.  

Demonstration projects have shown that cleaner production is a very attractive investment 

with financial rates of return ranging from 20 to more than 100 per cent. However, venture 

capitals are not competing for cleaner production projects. Soft loans provided by 

development banks and bilateral development assistance agencies have low utilisation. 

Decision-makers‘ psychology and resistance to change, the limited number of demonstration 

projects and technology transfer centres, and inadequate legislation providing incentives and 

disincentives are some of the suggested reasons for poor implementation of cleaner 

production.  

 

 Yet in the whole of human history, inventions are closely protected by law or brute 

force. Nevertheless, inventions are pirated, copied, modified and improved by people other 

than the original inventor. On the other hand, cleaner production and its variants are not 

utilised effectively in spite of all the financial incentives, promotions through conferences, 

seminars, ministerial declarations, technology transfer centres, and demonstration projects. 

 

 This thesis examines the domestic and international legal constraints to the use of 

cleaner production and its variants. The domestic legal constraints are the labour laws, 

industrial incentives to less developed regions, protection of existing industries from 



xii 

 

competition, ―grandfather‖ clauses in environmental legislation to existing industries, and 

national security. The international legal constraints are treaties distorting the market, thereby 

eroding the benefits of cleaner production – together with the wide range of non-operational 

concepts attached to cleaner production, thereby creating apathy and confusion in the 

potential users. This thesis examines the sugar industry in the Philippines as a case study to 

illustrate the impacts of domestic and international legal constraints on the use of cleaner 

production. 
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CHAPTER I 

 

INTRODUCTION 

 

 The waste from one human activity may be a useful by-product for other activities but 

most often the waste is discharged into the environment where it is degraded, neutralized or 

diluted, and absorbed into one of nature‘s chemical cycles. In the early days of human 

civilization, when the intensity of human activities was very low, the waste discharge was 

very small and spread out over large areas. Consequently, this waste discharge was readily 

assimilated into the natural cycles.  

 

The natural cycles convert the waste either into other chemicals for use by other living 

organisms or to simpler and stable chemicals.
3
 The most common chemical cycles in nature 

are the carbon, sulphur, nitrogen, oxygen, and water cycles. The carbon cycle to which the 

food chain belongs is the main energy cycle in nature. In the presence of sunlight, a plant‘s 

chlorophyll converts water and carbon dioxide to carbohydrate. The carbohydrate is 

consumed by animals and converted back to carbon dioxide and water for the cycle to 

continue.
4
 

 

 The waste discharged into the environment could have both beneficial and negative 

impacts, depending on the nature of the wastes and the receiving environment. For example, 

                                                 

3
 Eugene Odum (1971) Principles of Ecology, W.B. Saunders Company, Philadelphia, Pennsylvania,  at p. 8 

 
4
 The carbon cycle is more complex than this simple illustration. Under warm conditions and high atmospheric 

carbon dioxide concentrations, plant growth is very high and a large portion of the plant tissues are deposited on 

the ground and swamps. The dead plant tissues accumulate in the surrounding areas forming peat. Geological 

forces compress the peat and convert it to coal and in some instances to crude oil. This reduces the carbon 

dioxide concentration in the atmosphere and removes the carbon from the natural cycles. The food chain passes 

the organic material containing carbon and water from one predator to another before converting it back to 

carbon dioxide and water. 

 



 

2 

 

degraded organic solid wastes or compost, when disposed of on land, improve the soil‘s 

ability to hold moisture and nutrients and provide a medium for various micro-organism and 

nematodes that form a symbiotic relationship with the higher species of plants. As a general 

rule, nature operates under very low or suboptimal concentration of essential nutrients. In 

response, living organisms tend to hoard in their living tissues the essential nutrients for 

future use. The survival of a species is highly dependent on its ability to store the essential 

nutrients for consumption during periods of scarcity induced by natural events such as 

drought, fire, very cold winters and very hot summers. However, when in excessive 

quantities, the stored essential nutrients could be detrimental to a living organism.
5
 For 

example, fat is stored to provide energy in times of famine, but excess fat or obesity triggers a 

wide range of diseases especially in a mature organism. The toxicity of excessive 

consumption or storage of essential nutrients and the prey/predator relationship prevent a 

particular species from monopolizing all the essential nutrients and hence act to sustain the 

wide range of biodiversity.  

 

 Wastes, especially those that form part of a natural cycle, may have a beneficial 

impact on the environment when discharged in diluted concentration and low quantities, but 

in large quantities or high concentration the wastes could be destructive to the environment.
6
 

For example, in nature, fluoride compounds are very rare and as a result, most water supplies 

have very low fluoride concentrations. Fluoride is therefore added to the water supply to 

strengthen the teeth and prevent tooth decay. On the other hand, the human body has a 

                                                 

5
 Eugene Odum (1971) Principles of Ecology, W.B. Saunders Company, Philadelphia, Pennsylvania.  at p. 74 

 
6
 Kenneth Watt (1973) Principles of Environmental Science, McGraw Hill Book Co. New York, New York, at p. 

26 
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tendency to store excess fluoride in the bones and teeth. Excess fluoride concentration in 

drinking water can cause teeth mottling and brittle bones. 
7
 

 

The quantity of wastes that could be assimilated into the environment without causing 

any detrimental effect is known as the ―assimilative capacity‖. The assimilative capacity is 

determined by the chemical properties of the wastes, the stability of the ecosystem, the 

sensitivity to those wastes of the species comprising the ecosystem, the uses of that 

environmental resource and the variations in the ecosystem profile with changes in season, 

weather and climate. The ecosystem is dynamic and even without human intervention, some 

species gain predominance over others. The assimilative capacity defines the boundary line 

between the beneficial and destructive impact of the waste discharge.
8
 

 

 The concept of assimilative capacity of the environment is very controversial in 

environmental science. When an essential nutrient is introduced into the environment it may 

not be in a chemical form appropriate to all the existing organisms. As a result, the existing 

ecological structure will be altered.
9
 The essential nutrients could be in a form more suitable 

to a particular organism which as a result experiences higher biomass growth compared to 

other species in the ecosystem. For example, a very small quantity of a nitrogenous compound 

may be discharged into a river, where it may cause insignificant oxygen depletion from algal 

respiration at night. Nevertheless, the nitrogenous compound will result in an initial increase 

in algal biomass compared to the other living organisms in the ecosystem, as algae could 

                                                 

7
 Gordon Maskew Fair, John Charles Geyer. and Daniel Alexander Okun (1968) Water and Wastewater 

Engineering, John Wiley and Sons, New York,. at pp. 19-11 to 19-12. (p. 19-11 is page 11 in chapter 19) 

 

 
8
 Michael Overcash, and Dhiraj Pal (1979) Design of Land Treatment Systems for Industrial Wastes- Theory 

and Practice, Ann Arbor Science. at p. 8 and  pp.14 to 20 

 
9
 Kenneth Watt (1973) Principles of Environmental Science, McGraw Hill Book Co., New York, New York. at 

p. 56-57 
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utilize nitrates. Fish and other higher organisms could not utilize the nitrates directly and their 

population will not increase immediately, although given some time, the population of the 

fish and other species in the ecosystem will increase in response to higher food availability in 

the food chain, based on the increased algal mass. The ecosystem is thus disrupted to a certain 

extent by the waste discharge.  

 

 As John Kinney
10

 puts it:  

 ―Underlying the situation is the difference in philosophy
11

  of two schools of 

thought: 

Whether water and air resource utilisation will be directed by engineering studies of 

fact and economic studies of costs and benefits or whether direction will be 

administrative fiat and legal contract 

Whether assimilative capacity of the resource (air or water) is a physical and 

economic capacity to be utilized or whether the requirement shall simply demand the 

maximum treatment available. 

Actually, the second is the more often stated argument, but it really acts as a screen 

for the first. The decision determines whether engineering or law, data or compromise, 

specific objectives or constantly changing goals will be our way of life. Doubt about this 

is dispelled by comparison of progress in achieving control in areas strictly under state 

dominance with areas where federal conferences have been adjusting objectives. 

Viewpoint makes the difference, but exaggeration often excites vocal support. For 

example, one frequently offered by proponents of clean streams is that sanitary engineers 

advocate using assimilative capacity in order to keep a stream as dirty as possible while 

those interested in clean streams propose keeping it as clean as possible. Making it either 

black or white is an easy way to confuse the issue.‖ 

 

 

To the ecological purist, however, there is no such thing as an assimilative capacity of 

the environment. From the environmental management perspective, assimilative capacity is 

defined as the quantity of wastes that could be discharged to the environment without 

dislocating its present or intended use. To the environmental economist, the assimilative 

capacity of the environment is the quantity of wastes discharged to the environment such that 

                                                 

10
 John Kinney (1971) The Industrial Pollution Problem. Herbert Lund. (Ed.) Industrial Pollution Control 

Handbook. New York, McGraw Hill Book Co., New York, New York. at pp. 1-12 

 
11

 Kinney was referring to the difference between engineering and economics in defining ―assimilative capacity‖.  

 



 

5 

 

the marginal benefit and the marginal cost associated with the change are equal. As John 

Kinney
12

 further emphasised:  

 ―Utilizing the assimilative capacity means to treat wastes before discharge and/or 

to control the discharge so as to remove any material or polluting property which would 

cause an impairment of quality in the receiving water such as to interfere with the other 

uses determined in the public interest. But treatment beyond that actually benefits no one, 

adds greatly to the costs, and really is unwarranted. It is definitely not a case of allowing 

the water to be as dirty as possible. That would mean no treatment at all‖ 

 

The debate on the use of the assimilative capacity was settled in the 1970s but in 

recent years the debate has reopened with the emergence of the precautionary principle as an 

emerging principle in international environmental law. 

 

Charmain Barton summarised
13

 the deficiencies of the assimilative capacity concept as 

follows:  

―The assimilative capacity concept, which has been applied primarily to air and 

water pollution, is based on the following assumptions: (1) A certain level of some 

contaminants may not produce any undesirable effect on the environment and its various 

uses (2) Each environment has a finite capacity to accommodate some wastes without 

unacceptable consequences and (3) Such capacity can be quantified, apportioned for a 

certain activity and utilized.‖ 

 

 In applied science, a factor of safety is commonly applied to the results of the 

scientific experiments. The factor of safety could vary from a low of two to a high of 10,000. 

A very high factor of safety is used if the pollutant has only been recently identified and the 

potential impact on the environment or human health is very high or unknown. For example, 

dioxins, a group of chlorinated hydrocarbons with similar chemical structure to Agent Orange 

used in Vietnam, were noted in flue gas of incinerators. As Agent Orange is known to cause 

deformities in unborn children and is potentially a carcinogenic substance, a very high factor 

                                                 

12
 John Kinney (1971) The Industrial Pollution Problem. Herbert Lund (Ed.) Industrial Pollution Control 

Handbook. McGraw Hill Book Co., New York. at p. 1-12 

 
13

  Charmain Barton. (1998) The Status of the Precautionary Principle in Australia: Its Emergence in Legislation 

and as a Common Law Doctrine. Harvard Environmental Law Review, 22, 509-554. at p. 512 

 



 

6 

 

of safety was applied to the results of the Ames test.
14

 As more scientific results became 

available the decision maker gradually reduced the factor of safety. The reduction of the 

factor of safety depends on a wide range of social, economic, and political factors in addition 

to the scientific data and will vary from one country to another. Even for a traditional poison 

such as arsenic, the factor of safety in environmental standard is ten. 
15

 

  

As science interacts with the legal profession, one of the main misconceptions in the 

legal profession is the direct application of the scarce scientific information into 

environmental standards or calculations of the assimilative capacity. Charmain Barton is very 

critical concerning the use of the assimilative capacity. To quote Barton:  

―Scientific uncertainty, an inherent part of all scientific predictions, has received 

significant attention in both the theory and practice of environmental decision making. 

One response has been the development and application of the precautionary principle, as 

an alternative to the assimilative capacity approach when the level of uncertainty is 

high.‖
16

  

 

Barton further added:  

―In scientific methodology, a complex system is commonly studied by isolating its 

components. This reductionist approach means that a small number of variables can be 

studied with a high degree of precision, but indirect and cumulative effects may go 

unnoticed. Uncertainty, resulting from inadequate data, ignorance, and indeterminacy, is 

an inherent part of science.‖
17

  

 

When Barton made this statement he must have been unaware of the difference 

between applied science and pure science. Pure science tries to establish the basic relationship 

between cause and effect so that phenomena are studied by reductionist approach as he 

mentioned. On the other hand, applied science calls for an integrated approach and in fact 

                                                 

14
 Ames test is a laboratory procedure to determine the mutagenic effect of a chemical. 

 
15

 It is for this reason that environmental standards, especially those related to human health, are often criticised 

as being too stringent and impractical by industry and/or potential violators. 

 
16

  Charmain Barton (1998) The Status of the Precautionary Principle in Australia: Its Emergence in Legislation 

and as a Common Law Doctrine. Harvard Environmental Law Review, 22, 509-554. at p. 510 

 
17

 Ibid. at  p. 510 
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with the complex and urgent nature of engineering activities during the World War II, a new 

branch of engineering called ―systems engineering‖ has evolved. 
18

 The environmental 

modelling used in climate debate is just one example of the integrative approaches of systems 

engineering to address complex problems. As such, Barton
19

 found the concept of assimilative 

capacity unjustified and he preferred to use the precautionary principle when he stated: 

 ―The assimilative capacity approach assumes that science can provide 

policymakers with the information and means necessary to avoid encroaching upon the 

capacity of the environment to assimilate impacts. It also presumes that the relevant 

technical expertise is available when environmental harm is predicted and that there is 

sufficient time to act in order to avoid such harm. Proponents of the assimilative capacity 

approach maintain that scarce financial resources are not wasted if action is taken only 

when proof of harm exists, because it is difficult to justify high initial expenditure for 

uncertain environmental gains. 

The precautionary principle has emerged in international law due to the inadequacy 

of environmental policies based on the assimilative capacity approach to avoid 

environmental impacts. The precautionary principle advises decision makers to err on the 

side of caution where the effects of an activity on the natural resource could not be 

predicted with confidence, where the activity would have adverse implications for future 

generations, or where there are no substitutes for the resource being used.‖ 

 

 Barton‘s observation has one fundamental oversight- it failed to recognise that the 

factor of safety is the rational application of the precautionary principle in a systematic and 

methodological way. Applied science, especially the engineering profession, has been using 

the factor of safety for hundreds of years. As more information become available and the risk 

of uncertainty declines the factor of safety is correspondingly adjusted.
20

 Society, including 

                                                 

18
 Robert Machol, Wilson Tanner, and Samuel Alexander (1965) Systems Engineering Handbook,  McGraw Hill, 

New York  The handbook provides a comprehensive review of the development, and scope of systems 

engineering. 

 
19

 Charmain Barton (1998) The Status of the Precautionary Principle in Australia: Its Emergence in Legislation 

and as a Common Law Doctrine. Harvard Environmental Law Review, 22, 509-554. at p.  512 

 
20

 World Health Organization (2006) First Addendum to the 3rd Edition Guidelines for Drinking Water Quality, 

vol. 1 Recommendations.  World Health Organization, Geneva, Switzerland. at page 35. This is a good example 

of the action taken under uncertainty and the corresponding adjustment to the factor of safety as more scientific 

information is available. In this particular case, the guideline for Barium was adjusted. Barium is a common 

chemical found in water. Barium sulphate a white and opaque substance is taken internally during medical X-

rays to determine if the patient has stomach ulcer. To quote the WHO publication ―The guidelines value for 

barium is based on an epidemiological study in which no adverse effects were observed, although the study 

population was relatively small and the power of the study was limited. As a consequence, an uncertainty factor 

of 10 was applied to the level of barium in the drinking water of the study population. However, the level at 

which effects would be seen may be significantly greater than this concentration, so the guideline value for 

barium may be highly conservative and the margin of safety is likely to be high‖ 
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the courts, could adjust their decisions to account in a rational manner for the changes in risks, 

potential damage and, in the case of scarce resources, the availability of alternative resources 

or technology. Instead, in the application of the precautionary principle, the decision maker is 

very often influenced by public emotions, fear, apprehension, and doubts. The significance of 

the factor of safety in decision making seems to be overlooked in environmental law as 

lawyers get carried away with the concept of the precautionary principle as a pillar of 

sustainable development. This issue will be discussed further in Chapter V, in relation to the 

concept of sustainable development. In reviewing the legal literature, there seems to be little 

appreciation in the legal profession of the differences between pure science and applied 

science.
21

  

 

 Margaret Maxey‘s
22

 cited scientific results are distorted and misinterpreted in the mass 

media and attempts to correct the distortions and misinterpretations even by the original 

source have been very difficult, especially if the public is distrustful of the sector when 

implicated by bad publicity. Maxey cited the case of John Higginson‘s cancer theory of which 

she wrote:  

―Thirty years ago John Higginson formulated a complex theory which through 

misrepresentation and distortion has led ordinary citizens to believe that some cancer-

causing agent lurks in everything we eat, drink, or breathe. He has attempted to correct 

the distortions of his theory by pointing out that, when he ascribed the incidence of 

chance in industrialised societies to ―environmental causes‖, he meant the total 

environment—cultural components of life-style such as diet and behaviour, agricultural 

practices, social pressures—and not merely or exclusively physical chemicals or other 

toxic elements‖ 

 

                                                 

21
  Dinah Shelton ( 1983) The Impact of Scientific Uncertainty on Environmental Law and Policy in the United 

States, Chapter 12 of the book The Precautionary Principle and International Law, Freestone, D. and Hey, E. 

(eds), Kluwer Law International, The Hague  

 
22

 Margaret Maxey (1983) Managing Toxic Materials: A bioethical Perspective. Neal Armstrong and  Akira 

Kudo (Ed.) Toxic Materials Methods for Control. The University of Texas at Austin, Centre for Research in 

Water Resources. at p. 154 
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 On the other hand, public perception or misconception or preference on what is good 

and bad may go completely against scientific findings. For example, in densely populated 

cities, a number of oxygen bars cater to the public to provide relief from the polluted air in the 

city. As Maxey
23

 quoted from the work of Totter: ―Totter suggests that the culprit is oxygen. 

‗It is a recognized mutagen, experiments have shown that it causes tumours in fruit flies, in 

the Ames assay test for screening carcinogens, it shows positive.‖ Another common public 

misconception is the superiority of pure substances such as drinking water. Kurita Water 

Industries of Japan manufactured and sold reverse osmosis systems to produce ultra-pure 

water from seawater for seafaring vessels. The system was very popular as it increases the 

ship‘s cargo capacity and reduces contamination of stored water. However, after a year 

various forms of heart and kidney diseases were noted among the crew. At first, they ignored 

the problem as most of the elements in drinking water are also found in solid food and often 

in excess quantity. When the problem persisted, they carried out animal tests which showed 

that continuous consumption of pure water is dangerous to health.
24

 Alfred Haodley 
25

 

reported similar results. To quote Hoadley: 

 ―An analysis has been undertaken at the University of Florida to determine the 

benefits that might accrue from improvements in drinking water quality i.e. decreases in 

cardiovascular heart diseases attributable to increases in total dissolved solids. In their 

crude analysis of Standard Metropolitan Statistical Areas, an increase in total solids by 

the addition of 20 mg/l of lime would reduce the mortality rate from cardiovascular heart 

diseases by 0.5 %, and assuming similar reduction in morbidity the benefit-cost ratios of 

from 3.04 in 1962 to 5.61 in 1971 were derived.‖ 

 

If public policy is made primarily to satisfy what the public wants, and in the absence 

of scientific information or in the presence of distorted and misinterpreted scientific 

information, the precautionary principle is a handy policy making tool. The review and 
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updating of public policy based on the precautionary principle will go up and down with 

public perceptions of the problem which most often will be intensified by gossip, public 

meetings, and the mass media. Once the public policy has been established, it is difficult for 

scientists to obtain reasonable research funding for research that goes against the accepted 

public policy. When using the factor of safety there is a rational basis for adjusting the risks as 

more information becomes available. Decision makers have an indicator for allocation of 

research funds to areas with high risks and high level of uncertainty.  

 

 Human physiology, basic needs and instincts are similar to those of other zoological 

members of the ecosystem. Humans need food to build their biomass and energy to move 

around. Their basic instinct is focused on self preservation and perpetuation of the species. 

Human physiology and instincts are inferior compared to those of some zoological species in 

the ecosystem when it comes to survival in the wilderness by brute force. Humans have, 

nevertheless, evolved the capacity to transmit and use the knowledge and skills developed 

from one generation to the succeeding generation, such that the latter do not have to re-invent 

the knowledge and skills needed for survival and perpetuation of the species. As the 

knowledge and skills inventory grew and its application became more complex, humans 

learned to organize their activities, allowing members to contribute voluntarily or forcibly to 

the collective needs of the group.  

 

Initially, human efforts were directed primarily at maintaining food and fertility in 

adverse environmental conditions and natural phenomena. However, as human knowledge 

and skills became more sophisticated, their efforts were directed at controlling natural 

phenomena and changing the environment to suit their needs.
26

 Human needs also became 

more complex. These have gone beyond the immediate need for self-preservation and the 
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continuity of the species. They have expanded to include aesthetics, security, leisure, 

longevity and freedom from pain. Mankind started to express desires as ―quality of life‖ 

rather than basic ―human needs‖. Taming nature has become a major human pursuit. Today, 

human activities are centred on urbanization, industrialization, and commercialism on the 

expectation of developing and delivering the products efficiently to meet the expanded needs 

for a better and higher quality of life.   

 

 With urbanization, human activity is concentrated in a smaller area, and subsequently, 

the wastes generated are not able be assimilated into the natural cycles. In fact, the waste 

discharge disrupts and destroys the natural cycles, causing environmental pollution or 

damage. Industries discharge synthetic chemicals that are not found in nature and are difficult 

to integrate into the natural cycles.
27

 Synthetic chemicals have often unpredictable reactions 

with the biochemical processes in living organisms, resulting in abnormal cellular growth, 

reduction and defects in the transmittal of genetic material from one generation to the next 

and the early deterioration of the living tissues. Commercialisation and fierce competition to 

develop and supply the services and materials required by ever-changing and more complex 

human needs have resulted in a higher degree of urbanization and industrialization. 

 

 During the initial years of the industrial era, the wastes generated and the 

environmental degradation were considered with pride by society as a symbol of power, 

dynamism, and progress. Whitman and Sandburg were typical of the poets in the early 

industrial era exhorting the growth of cities and their industries. Myths and legends such as 

that of Paul Bunyan were woven around the wanton destruction of the North American forest: 

the hunting skills of Buffalo Bill were praised, almost resulting in the extinction of the North 
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American bison. In Sydney, at the end of the 19
th

 century, people were paying a premium to 

live close to the Australian Gas Limited coal gasification plant in Parramatta, and those who 

could not afford the premium spent their leisure time in nearby parks, especially if they had 

colds and coughs. The humidity and smell of organic compounds from the gasification plant 

were considered healthy.  

  

By the middle of the 1950s, social thinkers started to realize that the quantity and 

chemical properties of the waste discharge from human activities were negating the 

improvement in the quality of life. Carson‘s
28

 book published in 1962,  Silent Spring, 

reviewed the potential negative impacts of waste discharge from human activities on the 

quality of life and long term sustainability of the human species and other living organisms. 

While the book was dependent on research reports published in scientific journals, it was 

written in simple language for wide readership. It crystallized public opinion and brought the 

environmental degradation debate into the public domain. Incidentally, Carson died in 1964 

of cancer, a painful degenerative disease often stimulated or caused by environmental 

pollutants. 

 

 The initial social response to the ever-increasing waste discharge to the environment 

could be classified into three groups, namely: (i) alternative lifestyle, (ii) waste treatment or 

―end of pipe‖, and (iii) self-denial or ―do nothing‖. 
29

  The 1960s and early 1970s were a 

period of youth protest against the US-led involvement in the Vietnam War. The protest 

movement considered the industry-military alliance in the US and other western developed 
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countries as the main proponent of the war as well as of a host of other moral problems 

including environmental degradation. To undermine the industrial-military alliance, the 

protest movement tried to undermine industry by boycotting its products. In lieu of the 

industrial products, the protest movement wanted a simpler lifestyle integrated with nature 

rather than taming it. It was the lifestyle of the past two to three hundred years. With the end 

of the Vietnam War, however, the protest movement lost its prime reason for existence. While 

the alternative lifestyle to environmental degradation continued to attract new adherents, a 

large number of practitioners went back to the mainstream lifestyle with some former 

protesters even leading the growth of major industrial complexes by the end of the 20
th

 

century.  

 

 Since environmental degradation is caused by waste discharge, the obvious solution is 

to treat the wastes by transforming them into simpler substances that could be easily 

assimilated into the environment. The wastes treatment processes are often a synthesis of the 

natural biological stabilization of the wastes taking place in the environment. Micro-

organisms such as bacteria and fungi excrete a wide range of enzymes to break down the 

organic compounds and even some synthetic compounds into simpler substances. Activated 

sludge, trickling filters, aerated and facultative lagoons are examples of biological waste 

treatment processes. To hasten the biological stabilization of the wastes and to prevent odour 

formation, oxygen is introduced into the wastewater and a high concentration of micro-

organisms is built up in the wastewater treatment plant. For inorganic wastes and complex 

synthetic chemical wastes, more complex waste treatment processes are used. These include 

incineration, ion exchange, coagulation and flocculation.
30

 While there is a noticeable 

improvement in the environmental quality in the immediate vicinity of the waste discharge, 
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there is also an increase in pollutant discharge elsewhere from power generation and the 

production of waste-treatment chemicals.
31

 

 

 ―Self-denial‖ or the ―do nothing‖ option was more common in the early 1960s 

although it is still used by some governments today in the climate change debate. Some 

common self-denial strategies are:  

(i) the waste discharge is improving the productivity of the environment rather than 

degrading it since the discharge is very small and the waste is an essential 

nutrient that is deficient in the environment;  

(ii) there is a need for more scientific evidence to prove that the waste is destructive 

to the environment;  

(iii) it was somebody else‘s waste upstream or upwind causing the problem; and  

(iv) the cost of waste treatment is prohibitive and could cause the closure of factories 

and mass unemployment. 

Waste from any anthropogenic activity comes from the raw material and energy inputs to the 

activity. For a given quantity of raw material and energy, the quantity of useful products 

generated by the activity is inversely proportional to the wastes generated. Raw material and 

energy inputs compose a large portion of the economic cost of the activity. Economic cost, 

theoretically, should be equal to the utility value of the resource or the value of the resource in 

an ideal market. However, in the real world, the market is so distorted by various political, 

social, and financial practices, policies and legislation that the market valuation or financial 

cost of a resource became much lower than the economic cost. Similarly, the economic 

benefits may differ from the financial benefits because of market distortions. Reducing the 

waste generation reduces production cost through corresponding reduction in cost of waste 
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treatment, raw material and energy inputs. Profitability will increase, and at the same time, 

environmental degradation is minimized or prevented. 

 

 The 3M Corporation was the first major industrial conglomerate to implement this 

strategy of wastewater reduction and document the financial and environmental benefits. 
32

 It 

was a ―win-win‖ strategy for the waste generator and the environment. The corporation 

named the strategy ―Pollution Prevention‖ to emphasize the focus in reducing environmental 

pollution rather than in improving productivity and competitiveness.
33

 

 

Commonly used waste reduction strategies include recycling and reuse, process 

modification to improve the raw material and energy conversion efficiency, the use of less 

polluting raw material substitutes and changes in the final product specification. ―Recycling‖ 

refers to the recovery of the wastes after some form of reprocessing or treatment.  ―Reuse‖ is 

the recovery of the wastes for the same or similar purpose after minor reprocessing or 

treatment. For example, glass is recycled as cutlet in a glass factory, but glass is reused for 

decoration or refilling. Hot water is recycled after cooling in a power plant, and grey water is 

reused for plant watering. In non-technical literature, the two terms are used interchangeably.  

 

Changes in product specification are dependent on consumers‘ attitudes and this is the 

most difficult aspect of waste reduction strategy. For example, until recently greyish paper 

was considered inferior to glossy white paper, and this attitude was a major constraint in 

reducing the quantity and type of bleaching chemicals in paper production as well as the use 
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of recycled paper. However, with increased environmental awareness, consumer preference 

especially in Europe has shifted to greyish paper, shunning white glossy paper. 

 

Waste reduction strategies have been used mainly in times of scarcity and emergency 

such as during a war, but have been largely ignored until the 1980s. Among the first to 

embrace a waste reduction strategy are international organizations such as the United Nations 

Environment Programme (UNEP), the United Nations Industrial Development Organization 

(UNIDO), and International Productivity Organizations (IPO), and the bilateral and 

multilateral financial institutions.
34

  

 

The waste reduction strategy was labelled ―clean technology‖ to improve its market 

appeal and acceptance. By the 1990s, the waste reduction strategy was expanded to include 

the marketing, product life cycle analysis, and corporate environmental policies and 

objectives in addition to technology. The expanded nature of this strategy is now commonly 

called ―Cleaner Production‖. Hereafter in this thesis, the term ―cleaner production‖ is used. In 

Chapter III, the variations in the cleaner production strategy are briefly reviewed and 

described. 

 

Emerging from a status of apparent neglect, waste reduction policies and programs 

were developed and implemented in the 1980s, often without consideration for the technical 

constraints. The United States Environmental Protection Agency (USEPA) had a ―zero waste 
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discharge‖ program in 1985,
35

 that for all purposes and intent requires conversion of the 

liquid wastes to solid or gaseous wastes. 

 

While ―zero waste discharge‖ is an ideal catch phrase for generating public interest, 

the longer-term impact will be public apathy, as ―zero waste discharge‖ is technically 

impossible. All natural and man-made processes operate in accordance with the laws of 

science. While matter and energy cannot be created or destroyed (first law of thermodynamics 

– conservation of matter and energy), the quality of matter and energy is continuously 

degraded (second law of thermodynamics – entropy). ―Zero waste discharge‖ is based on the 

assumption of the application of the law of conservation of matter and energy without 

consideration for the law of entropy. Surprisingly, the law of entropy caps the efficiency of all 

processes with the Carnot cycle
36

 defining the ideal engine or maximum efficiency. A number 

of processes commonly in use, such as the gasoline engine, have very low efficiency in the 

range of less than 20 per cent.
37

 However, the invention of a perpetual motion machine is one 

of mankind‘s oldest ambitions. The World Bank environmental program, through its 

publication World Without End,
38

 offers a good example of the unrealistic expectations of the 

extent to which wastes could be reduced. The book based its analysis on the first law of 

thermodynamics that matter and energy could neither be created nor destroyed, but neglected 
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to analyse the impact of the second law that during transformation the energy quality is 

continuously degraded. 

 

 

Cleaner Production 

 

 While Michael Royston 
39

 documented the successful implementation of the waste 

reduction strategy at 3M, there were some doubts on the transfer of technology to other 

companies with fewer financial and technical capabilities than 3M. The insufficient financial 

and technical capabilities, in addition to low public perception and awareness of 

environmental issues, were more critical in developing countries. 

 

 The paradigm for the successful implementation of a cleaner production program was 

conceptualized to involve the following steps:  

(i) research and development;  

(ii) demonstration projects to initiate practical experience, data and information;  

(iii) database and information management to systematically collect, collate and 

disseminate the data and information gathered in the demonstration projects, and 

full-scale implementation;  

(iv) technology verification to eliminate spurious information and data;  

(v) technology matching to determine the most appropriate cleaner production 

technique that could be applied; and  

(vi) financing.  

The information generated from research and demonstration projects on cleaner production is 

so huge that a potential user will be overwhelmed. A cleaner production centre or clearing 

                                                 

39
 Michael Royston (1979) Pollution Prevention Pays , Pergamon Press, Oxford. 



 

19 

 

house for cleaner production not only on the national level but also at the regional and 

international levels has been established to provide assistance to potential users at various 

stages of implementation.  

 

 For example, as of 2004, in the Peoples‘ Republic of China, three regional centers for 

cleaner production were established in Taijin, Chengdu and Xian, with eight other regional 

centers programmed for implementation. The national center in Beijing under the 

Administrative Center for China Agenda 21 supports the regional centers on problems that are 

beyond the technical and financial capacity of the regional centers. This center, which was 

established in 1997, is officially named the Environmental Sound Technology Transfer Center 

(ESTTC).  

 

ESTTC has linked up with the Cleaner Production Center in Delhi, India, established 

by the Economic and Social Commission for Asia and the Pacific (ESCAP) to serve the Asia-

Pacific region, the United Nations Environment Program Regional Center for Cleaner 

Production in Kyoto, Japan, and the UNIDO Cleaner Production Center in Vienna, Austria. 

ESTTC and the three regional centers in the People‘s Republic of China were established 

under a technical assistance grant from the Asian Development Bank. I was the project 

administrator who designed the technical assistance in 1997 and supervised its 

implementation until 2002. 

 

Bilateral and international organizations sponsored demonstration projects in 

developing countries to provide examples wherein management and personnel of major 

polluting industries could participate in the evaluation, design, and implementation of cleaner 

production projects. Aside from providing technical experience, the demonstration projects 

provided assistance in financial evaluation and documentation for financial assistance and 



 

20 

 

loan application. Most often the demonstration project involved the local communities and 

civic and social organizations, as well as the local government institutions, providing the 

participating companies an excellent platform for public relations and production promotion.  

 

 International organizations such as the UNIDO, United Nations Environment 

Programme (UNEP), Asian Productivity Organization (APO), Asian Development Bank 

(ADB), and United States Agency for International Development (USAID) have sponsored 

the development of regional and national databases on cleaner production. These enable 

companies to access information on technology, financing, results of demonstration projects, 

patent applications of new technology, technology assessment and contacts.
40

 The databases 

are often supplemented with newsletters, pamphlets, and internet and email subscription. 

International, regional and local seminars, conferences and meetings are held to disseminate 

the results of the demonstration projects and the successful implementation of cleaner 

production technologies. The demonstration projects, publications, seminars, websites, and 

other initiatives to promote cleaner production are too many for a comprehensive literature 

survey and listing in this thesis.  

 

In general, the demonstration projects and the successful implementation of Cleaner 

Production projects showed that cleaner production could reduce the waste discharge from 50 

to 90 per cent, almost equivalent to the standard waste treatment processes. The cost of 

designing, implementing and operating cleaner production procedures is normally recovered 

within one year, through the generation of additional income from the sales of better quality 

products and the reduction in the cost of raw materials and waste treatment. Rarely does it 

take more than three years to recover the cost of cleaner production. In financial terms, 
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implementing cleaner production will usually result in a financial internal rate of returns 

ranging from 100 per cent per annum down to a low of 20 per cent per annum.
41

 The financial 

rate of return (FIRR) is the discounting rate applicable to balance the monetary or financial 

cost and benefit of a project to the present time. Roughly, it is equivalent to the interest earned 

if the money is invested. For example, an FIRR of 100 per cent means that the investment in a 

project will be recovered in one year, or the project earns in one year a sum equivalent to the 

investment. The investor practically doubles their money as they effectively holds the 

investment, plus an income equal to the investment. The economic internal rate of return 

(EIRR) is the discounting rate applicable to balance the economic cost and benefit of the 

project. Generally, EIRR is higher than FIRR, especially on environment and social projects 

as a large number of benefits could not be priced and included in the FIRR analysis.
42

 The 

economic internal rate of return for a cleaner production project is even higher, considering 

the wide range of non-quantifiable benefits such as feeling good in a clean environment, 

conservation of biodiversity, improved recreational use, that are realized from the removal of 

the wastes from the environment during the manufacturing process, as well as the easier 

disposal of the manufactured products once they have passed their useful life.  

 

The financial rate of return of using cleaner production is normally higher in heavy 

industries using obsolete technologies, where wastage of the raw materials is very high. For 

example, studies carried out by the ADB on the power sector in the Philippines in 1996 

showed that a number of power plants were operating with thermal efficiencies of 15 to 20 

per cent compared to an efficiency of 38 to 40 per cent for a well operated and maintained 

                                                 

41
  Kenneth Mulholland (2006) Identification of Cleaner Production Improvement Opportunities, Wiley, New 

York. This book provides a good review of the waste reduction and high financial rate of return for cleaner 

production projects. 

 
42

 Jones, P. M. S. (1973) The Use of Cost Benefit Analysis as an Aid to Allocating Government Resources for 

Research and Development. in  Wolfe, J. N. (Ed.) Cost Benefit and Cost Effectiveness -Studies and Analysis, 

Oxford, Alden and Mowbray Ltd. at p. 165 

 



 

22 

 

power plant. This means that the inefficient power plants with 15 per cent efficiency were 

using 2.5 times more fuel than the power plant with 38 per cent efficiency. Worse, the 

efficiency was the result of poor combustion of the fuel, resulting in a higher discharge of 

polluting substances to the environment.
43

  

 

 Cleaner production applied in industries can be as simple as metering and control of 

water wastage or can involve the redesign and construction of new industrial complexes. It 

has been used in cottage industries such as leather tanning through the reuse and recovery of 

chromium compounds. In the electroplating industry, cleaner production through streamlining 

of the plating baths reduces the toxic and hazardous chemicals spillage as well as losses when 

the substances being plated are moved around. It has also been used in large complex 

industries such as petroleum refineries, steel mills and power generation. As mentioned 

earlier, cleaner production is a ―win-win‖ solution to environmental problems caused by 

industry. It lowers the cost of production by reducing wastage and the need for waste 

treatment, and in a number of instances by increasing the product value.
44

 

 

Cleaner production normally includes an analysis of the product life cycle. The life 

cycle analysis looks at the operation and maintenance of the product, its reuse, recycling and 

ultimate disposal once it has exceeded its utility. Although  many products may have a life 

cycle analysis carried out, there are large numbers of commercial constraints preventing the 

manufacturer from adopting the most environmentally-friendly option. This is discussed in 

detail in Chapters IV and V.  
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The life cycle analysis of the product includes an analysis of the disposal and potential 

recycling and reuse of essential parts. The increase in product value is not only realized at the 

initial point of sale of the new product, but extends to the operation and maintenance phase, 

and ultimately to the scrapping or decommissioning phase. For example, the HP computer has 

a ―replace and revitalize‖ service. Malfunctioning parts are replaced with new parts, but the 

defective parts are then sent back to the factory for revitalization. Revitalization is the 

replacement of all the major parts, including the defective part, and subjecting it to thorough 

quality control. The normal alternative is for computer owners to retain the defective parts 

being replaced and to dispose of them, as often they have no use for them. The cost of the 

―replace and revitalize‖ service is only 25 per cent of the normal procedure wherein the owner 

retain ownership of the defective parts. The options are explained to computer owners for 

them to decide.
45

 

 

 Retaining the defective part is still common practice in car repair shops to assure the 

car owner that it has really been replaced. Car parts, like computer parts, however, often 

contain toxic and hazardous substances that should not be normally discarded with the 

ordinary solid wastes or household garbage. Toxic and hazardous substances require special 

disposal methods such as a secured landfill. Computers may contain lead, chromium, 

selenium and other toxic heavy metals used in the circuitry. Likewise used car parts such as 

brake linings may contain asbestos and oil contaminated with heavy metals found in the fuel.  

 

 

 

The Cleaner Production Enigma 
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 Provision of financial support for industry to adopt cleaner production is considered 

the last major component in designing cleaner production programs after completion of the 

demonstration projects, the operation of the database and technology transfer centres, and a 

public awareness campaign. Financial support from multilateral financial institutions varies 

from soft loans with interest rates of one per cent per annum, payable over a period of  25 

years for very poor countries, to six to seven per cent per annum, payable over 25 years for 

developing countries with per capita incomes above US$1,000 per annum.
 
Multilateral 

financial institutions float bonds in the major financial markets such as New York, London, 

Tokyo, Frankfurt and Singapore. The multilateral financial institutions borrowings are 

guaranteed by the governments owning the institutions. The G7 countries own a sizeable 

portion of the existing multilateral financial institutions. With the guarantees of the G7 

countries, the multilateral financial institutions bonds are given the highest ratings such as 

AAA by Moody, allowing them to borrow with the minimum interest rates. For example, if 

the London Interbank ordinary rate is 1 per cent, the multilateral financial institutions with 

their AAA rating could borrow at 1.5 per cent, whereas a developing country with a BB rating 

will have to pay an interest rate of 8 per cent. Loans given to least developed countries at very 

low rates are often a mix of donor assistance and profit. The Asian Development Bank and 

the World Bank are the major multilateral financial institutions providing financing for 

cleaner production in Asia. 

 

Bilateral financial organizations often offer more advantageous financial 

arrangements, depending on various treaties and agreements the financiers have with the 

borrowing country. A bilateral development assistance organization normally operates from 

the donor government budgetary allocation. A bilateral agreement between the donor and the 

receiver country is affected by a wide range of economic, political and social factors. For 

example, a developing country with a large trade deficit may be able to negotiate loans with a 
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lower interest rate as part of a bilateral trade agreement compared to another developing 

country with a much lower per capita income. The Deutsche Gesellschaft für Technische 

Zusammenarbeit (GTZ) of Germany, the Japan Bank for International Cooperation (JBIC), 

the Commonwealth Development Corporation of the United Kingdom, and the US Agency 

for International Development (USAID) are the major bilateral financial institutions involved 

in financing cleaner production in Asia.
46

 The financing from the multilateral and bilateral 

financial institutions is channelled to local banks, commonly called conduit banks, for re-

lending to industries with specific criteria and guidelines to prevent the use of the funds for 

purposes other than cleaner production. In a number of instances, the lending criteria and 

guidelines may include social constraints or focus on a particular sector such as labour-

intensive industries where the adoption of cleaner production will have the most impact in 

improving the workers‘ health. In the initial years of financing cleaner production, 

government-owned banks were given priority in selecting the conduit banks. In recent years, 

however, privately owned and other types of financing organizations such as cooperatives and 

non-governmental organizations have been considered eligible on the behest of the lending 

institutions and often over the objections of the borrowing countries. 
47

 

 

 The bilateral and multilateral financial institutions are interested in expanding the 

involvement of private financial institutions as the funds provided for cleaner production 

often lie idle for long periods, and after several extensions a large portion of the funds is 

cancelled.
48

 A number of reasons have been cited for the poor performance of funds provided 
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for cleaner production, ranging from the apparent lack of incentives in government-owned 

banks to aggressively market the funds to potential users. While government-owned banks 

have their own charter and operate in a quasi-private sector environment, they are still subject 

to some public rules especially in accounting, bonuses and other incentives programs to 

employees. However, the experience with the private sector banks and institutions as conduits 

for the re-lending or retailing of the funds to the potential users has been marginally better 

than the government-owned banks.  

 

 When I was working for the Asian Development Bank, I was involved in the 

processing of loans for cleaner production to the People‘s Republic of China, Bangladesh, 

India and the Philippines. In the internal discussions during the loan processing, I questioned 

the need for bilateral and multilateral financial institutions to provide funds for cleaner 

production. If the financial rate of returns for cleaner production projects are in the range of 

20 per cent to more than 100 per cent per annum and the interest rates for one-year term 

deposits even in the local market are in the range of 5 to 7 per cent, investors should be 

running around the country looking for cleaner production projects in which to invest.  

 

The interest rates in the international market are often much lower than the interest 

rates in developing countries. For example, in 2004, the interest rates in the Philippines for the 

local currency were fluctuating between 5 and 7 per cent per annum, while London Inter-

Bank Ordinary Rate (LIBOR) was fluctuating from 1.5 to 2.7 per cent for the US dollar. Even 

if the cleaner production project would require foreign exchange which may not be readily 

available using the local currency, certainly international venture capitals will be interested to 

                                                                                                                                                         

Facility component of the MetroManila Air Quality Improvement loan of the Asian Development Bank was 

cancelled because of low availment. During loan processing our team approached the Development Bank of the 

Philippines to serve as conduit bank for the loan and was politely turned down as it has a number of cleaner 

production loans from various bilateral agencies with low availment. The Land Bank of the Philippines is more 

oriented towards financing the agricultural sector and the land reform program.  
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invest in cleaner production projects – especially in export industries where remittance of the 

investment and profit in currency of choice are assured. In most developing countries today, 

investment uncertainty due to foreign exchange control has been removed on the initiatives of 

the International Monetary Fund and the multilateral banks. However, uncertainties from 

devaluation and currency exchange fluctuations do still exist. 

 

 Bilateral and multilateral financial organizations justify their continued involvement in 

providing funds for cleaner production, citing the need for a catalyst to start the investment 

boom in cleaner production. This is based on the premise that the private sector is risk-averse 

even to potentially very high rates of return if the investment is in a new and uncharted sector 

such as cleaner production and that the bilateral and multilateral financial institutions 

involvement will provide security and tangible example to hesitant investors. In my opinion, 

this is contrary to the realities of the real world. Private investors do take considerable risks 

even in ventures which are more uncertain than cleaner production such as the various 

―bubble and burst‖ investments in the stock market or pyramid investment schemes. As the 

latest stock market ―bubble and burst‖ has shown, investors were fighting to invest in 

technology stocks whose business plans were vaguely defined and with minimal assets to 

show for the money raised. On the other hand, cleaner production projects are often backed 

by demonstration projects and the investment takes place in an existing and operating 

industry. Technology verification, information exchange and public awareness are funded and 

implemented by respectable international organizations without any potential conflict of 

interest in promoting cleaner production – whose investment risk is much lower than that in 

some stocks listed in the stock market. The need for a financial catalyst to initiate investment 

in cleaner production is questionable, considering the public information programs carried out 

by the cleaner production centres worldwide, as well as the practical and hands-on training 

provided by demonstration projects. 
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 Since industries adopting cleaner production have better products and lower 

production cost than their competitors, it would be advantageous for industries to initiate 

cleaner production.  The industry taking the lead will be in a position to capture a bigger 

market share and enjoy higher profitability than its competitors. In an ideal market, the high 

profitability from cleaner production will be eroded as competitors reduce their profit margins 

in order to gain a higher market share. The reduction in profit margin goes on until it equals 

the marginal cost. The last industry adopting cleaner production will have difficulty in 

capturing a market share from its competitor without sacrificing profitability in the short term. 

Even in an imperfect market, there is every advantage for a company to lead in introducing 

cleaner production. But this has not happened. Industries, especially in developing countries, 

are not rushing to adopt cleaner production in spite of all the demonstration projects, free in-

service training of personnel, public awareness campaigns and even amnesty from previous 

violations of environmental regulations.  

 

An environmental audit is normally an integral part of the cleaner production process. 

It will point to areas with high wastage or low manufacturing efficiency which discharge the 

highest quantities of pollutants. As incentive for industry to adopt cleaner production, the 

cleaner production centre or program provides free consultancy to leaders signing in. In the 

case of the United States Agency for International Development (USAID) cleaner production 

program, a lack of interest for industry to participate was traced to potential legal problems if 

during the environmental audit, it would be shown that the participant was violating the 

environmental standards.
49
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 Richard Stevenson (2004b) Impact of the ASEAN Environmental Improvement Project (ASEAN-EIP) on the 

Adoption of Waste Minimization Practices in the Philippines. Journal of Cleaner Production, 12, 297-303. at p. 

302 
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The Missing Link 

 

 Engineers believe in the absoluteness of the laws of science. Technical advantages of 

cleaner production technologies as shown and documented by the demonstration projects to 

engineers are the most important considerations and should be sufficient rationale for industry 

to adopt them. The most efficient technology will render the least efficient technology 

obsolete in a phenomenon commonly called ―technological obsolescence‖. For example, the 

DVD has driven the VCR into technological obsolescence. Ten years ago, it was the VCR 

that drove the Betamax into technological obsolescence, and earlier, the Betamax drove out 

the home movie projector. All these changes took place as users realized the advantages of the 

more efficient and convenient technology. People do not have to carry around heavy and 

bulky movie projectors. The disc or tapes in a new digital DVD are renewable and available a 

few minutes after the picture is taken. The process of recording and replaying the event no 

longer generates toxic wastes such as silver nitrate, sodium hyposulphite solution and acid 

bath as when celluloid films were developed. To engineers, a successful demonstration 

project should be sufficient for industry to adopt cleaner production. 

 

 Economists and financial experts believe in the invisible hand of the market to guide 

the consumer and provider of goods and service. Consumers and providers interact to 

maximize their benefits from the transactions. Users of ―win-win‖ strategies such as cleaner 

production will drive into bankruptcy the users of more polluting and inefficient processes.  

 

In an ideal market, there is no need for cleaner production centres. The technology 

providers, will search for the cleaner production processes to move ahead of their 

competitors. The former will advertise their products and convince the user of the advantages 

not only in terms of pricing, but also in terms of social and cultural benefits such as protection 
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of the environment. If the cleaner production centre provides information, technological 

verification and public awareness campaigns, these are forms of incidental assistance. 

Survival in the market should be a sufficient driving force for industry to adopt cleaner 

production.  

 

 From the perspective of the engineers, economists, and financial experts, cleaner 

production has a comparative advantage
50

 over polluting and inefficient processes. Natural 

resources and the quality of the labour force also affect the comparative advantage of an 

industry. The mere fact that the industry is already in existence and operating, means that the 

availability of natural resources and labour to operate and manage it is presumed to exist as 

well. However in the real world, comparative advantage is not solely determined by 

technological, financial and marketing efficiency, natural resources and labour. First and 

foremost, the market and the national economy are fuelled by money. Money is printed by the 

central bank to settle public and private obligations. In simple terms, money is printed by the 

central bank for the citizens to accept it for settlement of goods and services that the citizen 

has rendered to the government and other citizens, as well as to pay for goods and services 

received from the government and other citizens. 

 

 Traditionally, money was supported by valuable commodities such as gold and silver. 

Currency printed by the central bank used to include a statement that the money could be 

exchanged for a specified quantity of gold or silver on demand. As the economy expanded the 

demand for currency also expanded. As the supply of gold and silver is determined by 

geology, it becomes impossible for the central bank to satisfy the increased demand for 

currency if the currency is fully backed by gold and silver. Except in times of economic or 

political turmoil, the currency circulates without being redeemed. Central banks print more 

                                                 

50
  Sometimes comparative advantage is referred to as ―competitive advantage‖.  
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currency than they could redeem which leads to serious and often uncontrollable problems as 

people lose trust in the former. The gold standard was abandoned in 1974 when the US dollar 

was freed from any equivalence with gold, although gold and silver continues to form part of 

the reserve for most central banks.The value of the money or currency is determined by public 

perception of the current and future strength of the local economy, the public budget and 

deficit, and various monetary policies used by the central bank to control money supply, 

inflation and possible economic depression. Theoretically, a strong currency signifies a strong 

public and even international trust in the economy of a country, but often the central bank will 

depress the value of the currency to improve the comparative advantage of its products in the 

world market without necessarily improving production efficiency. For example, Japan and 

the People‘s Republic of China are under international pressure to revalue their currencies to 

correct their trade surplus. The countries experiencing large trade deficits with China and 

Japan claim that Chinese and Japanese exports are highly competitive in the world market 

because the undervaluation of their currencies artificially depresses the cost of the local 

production components. Monetary policy is just one example of a wide range of economic, 

legal and political legislation, policies and programs to improve the comparative advantages 

of industries other than improving production efficiency or using cleaner production.  

 

 In the competitive world market, governments passed legislation to protect their 

industrial, financial and service sectors from external competition and at the same time assist 

them in exporting the goods and services. Wasteful and inefficient industries could remain 

competitive in both domestic and international markets. As economic and trade supremacy 

results in higher employment, social satisfaction and standard of living, countries try all 

possible measures to protect their industries from external competition. These measures are 

often considered illegal by their competitors, although the latter may be applying similar 

measures to protect their own industries. Often trade competition results in armed conflicts. 
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After World War II, the victorious Western powers aimed to minimise if not prevent armed 

conflict resulting from trade competition. While important gains have been made in 

negotiating reduction in quantifiable trade protection measures such as monetary policy, 

taxation and tariff, contentious problems still exist on non-quantifiable or difficult to quantify 

trade measures such as environmental protection. In fact, as described in Chapter IV, 

environmental protection legislation and procedures are used by polluting and inefficient 

industries to inhibit competition and introduction of cleaner production. 

 

 

Research Objectives 

 

 The main objective of the current research is to analyse the legislation, policies and 

programs which impede or discourage industries in developing countries from adopting 

cleaner production to simultaneously address environmental degradation and at the same time 

improve their comparative advantage in the domestic and international markets.  

 

 The secondary objective of the research is to analyse the dynamic interactions of 

various sectors in society promoting and impeding changes in legislation to promote cleaner 

production, through a case study. While promotion of comparative advantage and 

environmental protection are key objectives of all governments today, society is a complex 

interaction of various vested interests promoted by the different sectors. Any change will have 

negative impacts on some social groups, altering the balance of power or social structure. 

Some negatively affected social groups could adjust to the change and even take advantage of 

it to promote their social power and prestige while others face the difficulty and risk of being 

marginalized. As previously discussed, one of the major shortcomings of the cleaner 

production program as it is formulated today is the naive assumption that it is a ―win-win‖ 
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proposition for society as a whole without considering the realities that society is not a 

monolithic structure and the benefits and cost of even a ―win-win‖ proposition such as cleaner 

production are not evenly distributed in society. Governments, in formulating legislation and 

policies, will have to contend with the reality that while the legislation and policies may 

promote the welfare of the majority, there are groups which will be adversely affected. In a 

number of instances, the political influence of the adversely affected group is much higher 

than their numbers warrants such that the legislation and policies will not be to the best 

interest of the society as a whole, but rather to the vested interest of this group. Under these 

circumstances, it is not unusual to find legislation and policies crafted to protect the polluters; 

or to see environmental legislation, policies and practices crafted for propaganda purposes to 

satisfy the environmental movement without any possibility of success. 

 

 

Research Outline 

 

 This thesis is divided into seven chapters. The first chapter gives a short background 

of the problem, the objectives of the research and its organization.  

 

 Chapter II is a brief review of environmental management techniques from the 

perspective of environmental science, economics, and technology. This chapter provides 

background information on the different options for addressing environmental degradation 

and conserving natural resources. The background information is an introduction to the 

principles behind the cleaner production concepts.  

 

Chapter III is an analysis of the rationale behind cleaner production, its evolution from 

―pollution prevention‖ and later from clean technology. Chapter III also briefly reviews the 
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different environmental management techniques that are similar to cleaner production such as 

pollution prevention, environmentally sound technology, and industrial ecology. Chapter III 

also includes a critical review of the various national and international policies, rules, 

regulations, declarations and programs on cleaner production. Chapter III closes with a short 

review of the failures and sluggish implementation of cleaner production. 

 

Chapter IV is an analysis of national legislation, regulations and practices affecting 

cleaner production that are ignored in the design and implementation of cleaner production 

programs. The constraints in national legislation with significant impacts on the design and 

implementation of these programs are:  

(i) labour laws;  

(ii) national security;  

(iii) balanced regional development;  

(iv) industrial and trade promotion laws; and  

(v) environmental laws.  

 

Chapter V is a short analysis of the international economic and trading practices, 

declarations, and programs affecting the implementation of cleaner production. It also 

includes a review and critical analysis of the international practices of pricing environmental 

and natural resources, and the incorporation of cleaner production into international 

agreements with vague and non-operational concepts, thereby restraining its implementation. 

Chapter V closes with a short commentary on the evolution of ―post-normal science‖ in 

environmental management and policies and the resulting confusion and public apathy to 

environmental issues. On the part of the engineers and business decision makers, the apathy is 

reflected in their attitude towards cleaner production.  
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Chapter VI is a case study on the interactive dynamics between the various laws, 

regulations and programs to promote cleaner production and the existing legal, economic, and 

technical practices negating its promotion. The case study uses the sugar industry in the 

Philippines.  

 

Chapter VI discusses the interactions of various social groups in promoting their 

vested interests, the resistance to change especially to cleaner production by existing 

beneficiaries, the rationale for resisting the change, the impact of international competition 

and the trade policies adopted by competitors and consumers in both the domestic and 

international markets.  

 

 Chapter VII is the conclusion and recommendations. 
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CHAPTER II 

 

ENVIRONMENTAL MANAGEMENT 

AND CLEANER PRODUCTION 

 

 

 The previous chapter briefly reviewed the environmental management leading to the 

development of cleaner production as a ―win-win‖ solution to improve product quality and at 

the same time to protect the environment. The discussion focused on the promises resulting 

from cleaner production and the need to establish the legal and institutional framework in 

order for cleaner production to live up to its potential. There are a number of important 

environmental management principles and techniques which have to be examined in relation 

to the development of environmental legislation, policies and implementing rules and 

regulations in order to facilitate cleaner production. The main purpose of this chapter is to 

provide the necessary background information for the analysis of the existing international 

and domestic legislation, policies and implementing rules and regulations as they affect the 

adoption of cleaner production to simultaneously address environmental degradation and 

decline in comparative advantage. 

 

Some of those environmental management principles and techniques were mentioned 

in the previous chapter. However, to discuss these in a more detailed manner would divert the 

focus of the research in the context of its importance and objectives. 

 

 Environmental legislation, policies and implementing rules and regulations are not 

merely the result of a scientific analysis but rather of the complex interactions and 

compromises of economic, financial, social and political factors. By precedent, the courts 



 

37 

 

defer to the expertise of the agency implementing the environmental legislation and will 

similarly concentrate on the procedural aspects of the implementation and enforcement of the 

legislation.
51

 Similarly, the legislative branch delegates to the environmental agencies in the 

executive branch the development of standards, rules and regulations which often have ―law 

making‖ aspects, in deference to the technical expertise of the agencies. To maintain its 

authority, the environmental agency tends to present and resolve environmental issues 

exclusively on scientific and technical aspects unless the authorizing legislation specifically 

calls for economic, financial or social analysis. The courts and legislative branches of 

government find it more difficult to reach consensus without the expertise of the 

environmental agencies as more sophisticated scientific and technical techniques are used in 

resolving environmental issues. To break this trend, the public is demanding more openness 

in the decision-making and dissemination of information, commonly called the ―right to 

know‖. Today, the public is not satisfied with the ―right to know‖ but demands and seeks 

active participation in the actual decision making process itself. 
52

 

 

 

Objectives of Environmental Management 

 

 Pollution is said to take place if the wastes discharged into the environment dislocate 

the existing legitimate uses and users of the environmental resource.
53

 Long before 
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52
 United Nations Economic Commission for Europe (1998), Aarhus Convention -"Convention on Access to 

Information, Public Participation in Decision Making and Access to Justice in Environmental Matters"  Signed 

on June 25, 1998 and entered into force on October 30, 2001, United Nations Treaty Series, v. 2161, p.447.  

While the Aarhus Convention was signed and ratified by the European member countries of UNECE , it has 

been used as a model for public participation globally. As a large number of UNECE member countries are 

donors in bilateral and multilateral development institutions, the provisions of the Aarhus Convention is often 

cited or required in projects financed by those countries. 
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 Anon (1971) Glossary. Herbert Lund (Ed.), Industrial Pollution Control Handbook. McGraw Hill Book Co., 

New York.  At p. 37. In this book Water Pollution is defined as ― the introduction into a body of water of 



 

38 

 

environmental management was on the public agenda, conflicts arising from the deterioration 

of the quality and quantity of an environmental resource were resolved using the principles of 

nuisance, negligence and trespass. In almost all instances, the environmental problem was 

related to the use of water resources – the discharge of waste into a water body or diversion of 

the wastes from a water body resulting in damage to the other users or neighbouring 

properties. Considering the dynamic nature of human settlements and the strong impact of 

land-use planning and later, of environmental planning on environmental management, 

pollution was redefined to include the ―future intended uses of environmental resources‖ in 

addition to the existing uses of the environmental resource. This definition is more in line 

with the concept of ―sustainable development‖ and ―sustainability‖. The Bruntland 

Commission Report in 1987
54

 defined sustainable development as ―development that meets 

the needs of the present without compromising the capability of the future generations to meet 

their needs‖. The same report further defined ―needs‖ to mean the essential needs of the 

world‘s poor to which an overriding priority should be given. The term ―without 

compromising the capability of future generations to meet their needs‖ essentially imposes a 

limitation on the use of the resource. The Bruntland Report further defined the limitations as 

those imposed by the state of technology and social organizations on the government‘s ability 

to meet present and future needs. 

 

                                                                                                                                                         

substances of such character and of such quantity that its natural quality is altered as to impair its usefulness or 

render it offensive to sight, tastes or smell.‖  R. D. Ross (1972b) Defining the Problem.  R. D. Ross (Ed.), Air 

Pollution and Industry, Van Nostrand Reinhold Company. New York. at p. 1, defines air pollution as ―it is the 

addition to our atmosphere of any material which will have deleterious effect to life in our planet.‖ Considering 

that low concentration of sulfur dioxide and even carbon dioxide has long term and cumulative impacts on 

irreplaceable work of arts using marble or particulates and spoils the paint on buildings, air pollution has broader 

impacts than on life in this planet. Extending Lund‘s definition of water pollution to air pollution is appropriate. 
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 World Commission on Environment and Development (1987) Our Common Future,  United Nations, New 

York ( commonly called the Bruntland Report after the head of the commission, G Bruntland). 
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 In 1998, the International Court of Justice expanded the definition and rationale of 

sustainable development in its decision on the Gabcikovo-Nagymaros Project.
55

 The court 

considered the principle of sustainable development as the principle reconciling the 

conflicting needs of development and the necessity to protect the environment.
56

 However, as 

Professor Douglas Fisher 
57

 analysed it, the legal system under its traditional mandate has 

difficulty in imposing the implementation of sustainable development. To quote Fisher, 

―Where does the law fit? It is the particular nature of ecologically sustainable 

development that has created the major challenge of the law. Ecologically sustainable 

development is essentially an outcome or a result. In this sense, it is impossible to know if 

the development is ecologically sustainable until it has actually taken place. If this is 

transposed into a legal context, it is not possible to be sure whether an activity is lawful or 

not until it has actually taken place. Certainly, much effort goes into predicting whether 

actions, and activities and decisions are lawful or not. But this is speculation. Events may 

not work out as planned. Not all the risks might have been foreseen. 

The function of the law has been, at least in the traditional sense, to set standards 

for human behaviour. It does so by prescribing rules that govern the activities and 

decisions of individual persons and their corporate entities. Those standards are for the 

most part enforced after the event by application of the range of liability rules already 

discussed. Ecologically sustainable development is not, however, about the past. It is 

about the future. If ecologically sustainable development, like any other outcome, were to 

become a rule of law, how would it be enforced?‖  

 

Commentators on environmental law in the United States such as Professor Ferrey
58

 

completely ignored the relevance of sustainable development in American jurisprudence. 

Australia, the member countries of the European Commission and a number of developing 

countries have included the concept of sustainable development in their environmental 
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  To quote the ICJ: ―The problem of steering a course between the needs of development and the necessity to 

protect the environment is a problem alike of the law of development and the law of the environment. Both these 

vital and developing areas of law require, and indeed assume, the existence of a principle which harmonizes both 
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principles for their reconciliation. The untenability of the supposition that the law sanctions such a state of 

normative anarchy suffices to condemn a hypothesis that leads to so unsatisfactory a result.  

 Each principle cannot be given a free rein, regardless of the other. The law necessarily contains within 

itself the principle of reconciliation. That principle is the principle of sustainable development.‖ 
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legislation.
59

 Although the concept is internationally accepted and included in environmental 

legislation, it has remained an abstract concept to administrators and legislators. As Fisher 

pointed out, there are a number of practical issues that current political process is unable to 

resolve in implementing sustainable development. Fisher stated 
60

 

―In this sense, sustainability is a condition attached to the achievement of 

development. If it is the environment that is the resource that is being developed, then 

sustainability in this sense means that the resources that are taken out of the environment 

for development purposes must not be exhausted. To make decisions based upon 

sustainability in this sense is difficult. What is the context for making a decision based 

upon sustainability? Is it the need of the local community, the regional community, the 

national or the international community? Is it their perceived needs over five years, ten 

years, one hundred years or longer? If the resources are renewable, how long does it take 

for them to recover their productivity? If they are non-renewable, should they be 

developed at all? Those are complex political and economic issues. Although 

sustainability is part of the legal system, it does not, in terms, address questions such as 

these – at least not yet.‖ 

 

 Sustainable development is also difficult to attain under current and existing 

understanding of the laws of nature and the state of technology.
61

 Every action, no matter how 

small and low-level, for example meditating, has an impact on the environment. The person 

meditating generates heat from their body metabolism, inhales oxygen and discharges carbon 

dioxide, water and a wide range of organic compounds such as methane, ammonia, hydrogen 

sulphide, etc. The wastes generated enter the environment and are integrated, sooner or later, 

into one of the natural cycles. While the natural cycles are often expressed in terms of the 

basic chemicals responsible for life, all the natural cycles involve the storage of high quality 

energy which is continuously degraded as the chemicals are converted from one form to 

another. Wastes are the substances with the lowest quality and often quantity of energy that it 

is in equilibrium with its surroundings. Plants convert carbon dioxide and water to 
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carbohydrates using solar energy. Carbon dioxide and water, the waste material from the 

oxidation of carbohydrates, exist in nature for a long time as they are very stable or in 

equilibrium with its surroundings, whereas carbohydrates will easily decompose releasing the 

stored energy.
62

 The same could even be said about the non-living materials used in our 

modern day civilization. For example, iron releases energy as it is oxidized and forms iron 

oxide. Iron oxide is stable, and for this reason it is the most common iron mineral mined. The 

iron oxide is converted to iron by extreme heating, using coal or any suitable fuel, so that 

oxygen is released and metallic iron is again formed. 

 

Solar energy is the most common energy which drives natural cycles, converting 

wastes to other compounds that other members of the ecosystem could use – including the 

meditating person.
63

 The same person jogging generates more heat and wastes into the 

environment. In addition to natural heat and wastes generated from body metabolism, people 

use work animals, machines and equipment in their workplace, in their houses and even for 

recreation. When our ancestors were hunter-gatherers, their basic needs – food, clothing and 

shelter – were taken from nature and what nature could not provide in time of droughts, 

floods and other events, limited the quantity that people could use. Humans were completely 

dependent on and were part of their environment. One of the major changes that has taken 

place since the advent of agriculture was people‘s transition away from the environment – 

even evolving to a confrontational stage on the need to control nature. Mankind started to 

domesticate work animals, to build granaries, holding ponds, irrigation systems and simple 

engines and to use energy stored underground for millions of years. More detailed analysis of 
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 Long and sustained supply of energy such as in geothermal vents is able to establish a micro-environment with 

its own unique ecosystems, food chain and natural cycles independent or with minimal dependence on solar 

energy. 
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the impact of terminologies and phrases used in international agreements on environmental 

management including implementation of cleaner production is discussed in Chapter V. 

 

Ecologists have developed the concept of ecological footprints or environmental 

footprints to visualize the impact of human existence on the environment. For societies such 

as the developed countries of the US and Europe, the environmental footprint is estimated to 

be 48.95 hectares per year per person while in a primitive South American society that 

remains in the hunting-gathering stages, the footprint is still at a low of  two hectares per 

year.
64

 

 

Today, even the hunter-gatherers of South America are using steel tools and 

rudimentary hunting equipment that are no longer an integral part of, or dependent on what 

their environment could provide. They are hunting the wild animals and plants at a rate faster 

than the natural replacement rate, thereby altering the balance of the ecosystem. With higher 

hunting efficiencies, the human population has also expanded, thus accelerating the ecological 

imbalance. The environmental footprints for even the average lifestyle in a developing 

country have shown that the environmental resources required are much higher than the 

capacity of the natural cycle to sustain. Non-renewable resources, especially coal and 

hydrocarbon resources, are consumed in ever-increasing quantities to power the equipment 

and machinery that artificially supplement the natural cycle. For example, agriculture in 1800 

was highly dependent on nature. The energy value from an average North American wheat 

farm was approximately 2,000 times the energy input from the resident farm animals and the 

farmer. The wheat farm was fixing large quantities of solar energy. To increase the farm yield 

per unit area, fertilizers and pesticides were added, heavy equipment was used to cultivate, 

harvest and process the crop, and water was supplied from distant sources through irrigation 
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channels and pumping systems. An average North American wheat farm today fixes 30 per 

cent less energy from the sun than the energy required to produce it. The energy runs the 

equipment and manages the irrigation system. Energy used in the farms is non-renewable.
65

 

Today, American farms account for 25 per cent of the carbon dioxide emission from fuel 

combustion in the country.  

 

  Under the existing developmental paradigm, agriculture – the human production 

activity most closely related to nature – uses large quantities of non-renewable energy. To be 

competitive, agricultural practices, even in the least developed countries, are evolving towards 

the American model of intensive use of fertilizers, pesticides and mechanical equipment.  

 

Utilization of non-renewable energy is more intensive in other production activities 

like manufacturing, transportation and commerce. With a civilization and technology built 

around the intensive utilization of non-renewable energy, there is serious doubt as to the 

applicability of the concept of sustainable development. As will be discussed later under the 

concepts of ecological footprints, humanity today needs an equivalent of one and a quarter 

planet earths to effectively provide the resources to support the existing energy and material 

needs as well as to effectively assimilate the wastes generated. 
66

 

 

Tremendous technological strides are being made in the field of solar energy 

harvesting and fixation. However, the international environmental movement is being waylaid 

by high-powered advertisements and public relations campaigning for the hydrogen fuel cell 

and the so-called hydrogen economy. Hydrogen cells do have higher energy conversion 
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efficiencies than power plants fired by fossil fuels. The former have efficiencies of 70 to 80 

per cent 
67

and these may go up to 90 per cent. However, hydrogen, as it exists in the 

atmosphere, is too dilute to be of any use. Hydrogen has to be extracted from water by 

hydrolysis which requires intensive electricity input. The electricity has to be generated first 

before the hydrogen for the fuel cell is available. When the energy efficiency and pollution 

required to fuel and generate the electricity to generate the hydrogen is considered, the energy 

conversion of non-renewable fossil fuel turns out to be lower by 10 per cent. Thus, the 

hydrogen fuel cell or the hydrogen economy is highly polluting and wasteful of energy. 
68

 

 

Solar energy fixation in ancient biomass is the main source of non-renewable energy 

today, followed by radioactive materials. The release of stored solar energy also releases 

carbon dioxide with still unquantified potential ecological damage. 

 

 The Organization for Economic Cooperation and Development (OECD), an 

organization of developed economies, recently released the review of the implementation of 

the sustainable development strategy. The OECD countries have the most advanced 

environmental accounting, resource utilization planning and even technological forecasting. 

Although the report was specifically titled ―Implementing Sustainable Development‖
69

, it 

failed to analyse the basic definition of sustainable development to determine the 

implementation activities required to assure that environmental resources needed by future 

generations are met. The report merely considered all types of environmental protection 

activities and resource conservation as implementation of sustainable development.
70

 It did 
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not address the questions Fisher
71

 raised to determine the needs of the future generations, the 

number of generations, the location or domicile of the generations being addressed, and the 

necessary legal framework to assure that the outcome of a development is sustainable. The 

National Strategy for Ecologically Sustainable Development 1992 
72

in Australia followed the 

same approach as the OECD and the Agenda 21 reports. The report identified major 

environmental management principles and activities without tackling the issue of the needs of 

future generations and the resources required to meet those needs. 

 

 After the United Nations Conference on Environment and Development in 1992, each 

of the developing countries established a national commission on sustainable development. 

With the assistance of the United Nations Development Programme and various bilateral and 

multilateral financial institutions, these commissions developed their national Agenda 21 in 

order to promote and implement sustainable development. The Agenda 21 reports followed 

the same pattern as that of the OECD. The reports never attempted to define the needs of the 

future generations and the resources needed to meet those needs. It could be argued that as the 

Agenda 21 are national reports, then the generational domicile is limited to the national 

territory except on global or regional issues that the reports may have specifically identified. 

 

 For practical purposes, the protection of an environmental resource for its existing 

and/or intended future uses is an objective that is difficult to implement. The existing use 

could be quantified and measured. The intended uses are normally covered in the short-term, 

medium-term and long-term plans. The short-term plan is normally of three to five years. The 

medium-term plan is normally twice as long as the short-term plan and the long-term plan 
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covers 20 to 30 years. Plans longer than 30 years are considered a ―vision‖ rather than a plan 

because of the difficulty in determining the various factors affecting it.  

 

I went to great lengths to examine and explain the difficulty of interpreting and 

implementing some of the concepts that have evolved in environmental international law 

using ―sustainable development‖ as an example. The difficulty in translating those concepts 

will have serious implications in developing sound environmental management practices at 

the domestic level, contrary to the intent and purpose the international drafters may have had, 

as discussed in subsequent chapters in this thesis. 

 

In 1986, after the People‘ Power Revolution in the Philippines, I was appointed 

member of the technical committee of the Pollution Adjudication Board of the defunct 

Ministry of Environment and Natural Resources
73

 (Department Order No.1). Part of the 

technical committee responsibility was to set the environmental standards, and to be practical, 

we used a time frame of 10 years as the standards would have to be reviewed and amended 

with changes in technology, knowledge of the impact of the pollutants, and the uses of the 

environment. In 1988, the proposed standards were discussed in public meetings where the 

formulators were criticized and turned down as these did not take into account the resources 

to meet the needs of future generations – or simply, the standards did not conform to the 

concept of sustainable development. To satisfy the critics, the final standards included levels 

and procedures that looked good on paper but could not be implemented in the field. For 

example, a number of parameters in the effluent standard were more stringent than the 

drinking water standard, i.e. the effluent is suitable for drinking, but not for discharge to a 

polluted river. From my observation, environmental laws or regulations that cannot be 

reasonably enforced and implemented are worse than having no environmental law at all. A 
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badly crafted environmental law will only lead to corruption. The regulated parties either 

resort to corruption or close down. 

 

 International agreements are primarily implemented by domestic legislation. In 

instances where nations are bound by strong regional organizations such as the European 

Union, the organizations may pass directives or legislation which have the force of domestic 

legislation in the member countries. There are a wide range of vested interests and concerns 

among the member countries involved in the development of international agreements. This 

means that if these have very specific requirements for implementation, the nations involved 

may never come to an agreement or if they do sign them, the governments may fail to ratify 

them. In a number of instances, governments may sign and ratify the international agreement 

but fail to pass domestic legislation to enforce it. For example, the Philippines has signed and 

ratified the Montreal Protocol on the control of Ozone-Depleting Substances
74

 but has not 

passed the necessary domestic legislation to enforce the agreement within the Philippine 

Territory. In 1999, chloro-flouro hydrocarbons were found imported in excess of the amount 

allowed under the Protocol. The case is still pending in court in Zamboanga City for 

smuggling. 
75

 

 

On the other hand, the environment-conscious public and environment-oriented non-

government organizations have very high expectations for the international community to 
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craft agreements with far-reaching consequences. Hence, it is not unusual for international 

agreements and reports to include concepts and principles which are difficult to implement if 

the statements and phrases are thoroughly analysed and scrutinized for implementation. For 

example, the phrase in Sec. 102(c) of the  National Environmental Policy Act of 1969 states, 

―major federal actions significantly affecting the quality of human environment‖ which 

triggers the requirement of an environmental impact statement preparation by a federal 

agency, generates the majority of the cases related to the Act.
76

 In fact, most of the 

international agreements on the environment are classified as ―soft laws‖, i.e. while the 

agreement may form part of international law, its enforcement and implementation are non-

binding to the parties or countries that have ratified the agreement.  

 

 

Environmental Standards 

 

 The environmental standard translates the environmental management objective into 

quantifiable sets of requirements and delineates enforcement procedures. When I was seating 

in the WHO committee on the development of indoor air quality criteria, the major 

considerations in establishing for establishing the  environmental criteria are:  

(i) protection of public health;  

(ii) protection of irreplaceable flora and fauna, natural formations and man-made 

structures or works of art;  

(iii) protection of a resource;  

(iv) prevention of nuisance or irritants; and  

(v) aesthetics.  
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The concentration of various chemical species and physical properties of an environmental 

resource is compiled from toxicological and epidemiological data to establish the maximum 

permissible level to protect public health and protected flora and fauna. For recently 

synthesized chemicals, toxicological tests are carried out on related species. Even for well-

established chemicals such as lead, mercury, and other heavy metals, the trend has been 

toward more stringent standards as more information  become available. Considering the level 

of uncertainty and potential large-scale negative impacts, the standard-setting committees 

normally divide by 10 the minimum toxic level reported in literature for common and 

established chemical pollutants. For newly-introduced chemicals, the factor of safety could 

range from 50 to 100 depending on the class of chemicals and the relative toxicity of its 

precursors, by-products and related chemical compounds. 

 

For an environmental resource whose usage is common and difficult to contain or 

control, such as air, the protection of public health is used as the basis of the environmental 

standard. However, more stringent standards may be justified based on the economic benefit 

cost analysis. For example, a more stringent air quality standard may be justified if the cost of 

attaining the standard is lower than the costs associated with premature deterioration from 

corrosion and abrasion rates of protected man-made and natural monuments. In fact, when the 

standard of living is so high, such that a very stringent air quality standard is affordable and 

desired by the community, factors such as aesthetics are important considerations in standard 

setting.  

 

 Normally, a benefit-cost analysis is carried out to determine the appropriate level of 

pollutants allowed when the environment is treated purely as a resource. For example, the cost 

of removing or treating the pollutant at its source is compared with the cost of removing it by 

the user or for the user to find an alternative source. Generally, the cost of treatment at the 
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source is much cheaper than treatment at the point of usage. However, there are instances 

when the consumption at the point of usage is so small and isolated that it is cheaper for the 

polluter to pay the user and for the latter to treat the resource to its required quality rather than 

for the polluter to treat its wastes at a substantially higher cost. While this practice may look 

unconventional and contrary to commonly accepted environmental management paradigms, 

in reality the practice is common.  

 

A typical example is the water supply system. Conventional practice would be for the 

waste discharger to a river used downstream for the municipal water supply to discharge 

effluent of quality close to the drinking water standard in order to minimize the cost of 

treating the river water for drinking or consumptive purposes.
77

 The waste dischargers add the 

cost of treating their wastes to meet the stringent standards to the product cost. Ultimately, it 

is the consumer who absorbs the additional cost of the waste dischargers. However, most of 

the water treated and delivered by the municipal water supply system is for non-consumptive 

uses such as laundry, gardening, car washing etc. Approximately 20 litres per person only are 

used for consumptive purposes such as drinking and cooking. In instances where the 

concentration of dischargers upstream from the municipal water supply intake is too high, 

such that the cost is prohibitive or the technology is non-existent to treat the waste discharges 

to the desired effluent quality, the municipal water supply may be of doubtful quality for 

consumptive uses. Instead of demanding a higher quality from the municipal water supply, 

which consumers often do not wholeheartedly trust, consumers would prefer to buy bottled 

water. The proliferation of bottled water in the market is often an indication of this practice. 
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While this practice may be contrary to the accepted ―polluter-pays‖ principle 
78

 since the 

consumer is paying more for the use of the environmental resource which in this case is the 

river water, some economist will argue that the practice may sometimes result in more 

efficient allocation and use of environmental resources.
79

 The waste dischargers do not incur 

an extremely high cost of waste treatment in order to minimize the water treatment cost 

incurred by the municipal water supply system. Neither does the municipal water supply 

system incur an additional or higher water treatment cost, as the water quality supplied is 

primarily for non-consumptive uses. The consumer is actually paying an incremental amount 

for the small volume of water used for consumptive purposes.
80

  

 

 The irritant or nuisance values are determined by the standard of living and local 

customs. For example, iron imparts a reddish brown coloration which does not have 

significant impact on health. However, the reddish coloration is often interpreted as 

contamination and users are forced to resort to alternative sources which might be clear but 

contaminated. Aesthetic values are also determined by the standard of living, cultural and 

social preferences.  
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 For this reason, within the same country or even region, the environmental standards 

could vary as the standard of living, local customs, the users or the resource, and protected 

monuments, flora and fauna differ. In a number of instances, the political boundaries of the 

region may differ from the environmental region, in which case the development of 

appropriate environmental standards could be difficult, especially for the area receiving the 

pollutant. This problem is common in cases of trans-boundary pollution problems such as acid 

rain, greenhouse gas emissions or in management of environmental resources across political 

boundaries such as coastal and marine waters and international rivers, and also large 

underground aquifers. A common mistake by standard-setting authorities, non-governmental 

organizations and the public at large is to make a comparative review of standards adopted in 

other countries and advocate for the most stringent value as the appropriate standard. This 

practice is common in developing countries where the research budget and expertise to carry 

out detailed benefit cost analysis, toxicity and deterioration rates of protected flora and fauna 

are very limited. Governance and corruption issues create public distrust in recommended 

values lower than the most stringent value and any accompanying justification by authorities. 

An environmental standard that is too stringent, so that its implementation is beyond the 

financial capacity of the waste discharger and/or beyond the administrative capacity of the 

authorities to enforce, will result in a chaotic situation. The polluters will bribe officials or 

completely ignore the environmental standards so as to remain in business or will close down 

and move elsewhere resulting in serious economic losses and social dislocation. 

 

In this thesis, distinction is made between waste discharger and polluter. A waste 

discharger is not necessarily a polluter if the quality/quantity of wastes discharged is within 

the assimilative capacity of the environment. In some instances, waste discharged to the 

environment is one of the methods of recycling, or even enhancing the fertility and 

productivity of the environment. For example, discharge of sewage in marine outfall increases 
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the biodiversity and productivity of the sea in the vicinity.
81

 Most environmental management 

laws such as those in NSW allow the authorities to issue discharge permits which basically 

means that the authorities consider the quantity of waste discharge to be within the 

assimilative capacity of the environment to cause pollution. 
82

 

 

 In most instances, there are a number of waste sources discharging to a particular 

environment. Having defined the quality of the environment to protect its existing and/or 

potential uses, the next step will be to allocate the quantity of wastes among the users. The 

techniques of allocating the allowable quantity of waste discharged among the users have 

evolved rapidly in the last 50 years in tandem with rapid technological development in 

communication, instrumental methods of detection and analysis, development of economic 

and technical databases, weather forecasting, computation and modelling techniques. These 

will be reviewed in the following sections. This review is focused on the administrative 

aspects, specifically those that affect the introduction of cleaner production.
83

 

 

 

Implementing Environmental Standards 
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 In almost all countries the initial concern has been on water pollution.
84

 The first 

response of the environmental management authorities was to enforce the riparian rights of 

the users under common law. The upstream user has the right to use the water, and it has the 

obligation to return the water to the river with a quality that will not affect its proper use by 

the downstream users. As a general rule, the water quality has to be maintained at the highest 

possible use, which is often for drinking purposes. Some of the downstream users may not 

need water of the quality required for drinking, such as those using the river for navigation or 

industrial purposes. This means that the river could have taken additional waste without 

affecting the existing uses if nobody was using it for drinking purposes. Just as in urban land 

use planning, the environmental management authorities classify the water body for various 

uses such as drinking water, fishing, irrigation, industrial, navigation, and sometimes even for 

waste disposal. The section classified for drinking water is usually the most upstream section 

of the river with navigation at the downstream. Authorities control the establishment of new 

users through the permit system. For example, a new industry will only be given a permit to 

operate if it is located in the industrial section of the river. For water pollution control, the 

standard is often called the ―receiving water standard‖ and for air pollution, it is called the 

―ambient air quality standard‖.  

 

 Within the same classification, the upstream user could discharge a larger quantity of 

wastes than the downstream users. In fact, the upstream user could completely use the 

assimilative capacity, leaving nothing for the downstream users. The upstream user may not 

even need any waste treatment process at all. As waste treatment processes operate with less 

than 100 per cent removal efficiency, with the cost of treatment increasing exponentially 

above 95 per cent, the downstream users will have to close down. If the downstream user is 
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expanding production or building a new plant, it will try to relocate as closely as possible to 

the upstream section boundary in order to maximize its use of the assimilative capacity. 

Otherwise, it will just operate the waste treatment facility at a reasonable level, ignoring the 

consequences of its waste discharge to the river. As all the users ignore the consequences of 

their waste discharge, the water quality in the river deteriorates to less than that required in 

the environmental standard, leading to the failure of the environmental management system. 

For example, the industrial developments in Manila were clustered close to the estuary of 

Pasig River. As the assimilative capacity of the river was used up, industries were required to 

treat the wastewater to efficiencies close to 100 per cent. Industries moved up to upstream 

tributaries like the Marikina River and readily used up the upstream assimilative capacity. 

 

Discharge Standard 

 

To prevent the upstream user from monopolizing the assimilative capacity of the 

environmental resources, the quality or concentration of the waste discharge is controlled per 

discharger.
85

 For water bodies, the discharge standard is commonly called ―effluent standard‖ 

and for air, it is called ―emission standard‖. The main considerations in setting the effluent 

standards are  

(i) the receiving water quality standard to be met;  

(ii) the total waste discharge from various users; and  

(iii) fluctuations in the environmental resource‘s characteristics, affecting its ability 

to assimilate the waste discharge. This includes river flows, lake water 

circulation and mixing, wind direction and atmospheric turbulence.  
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 With the discharge standard, the authorities monitor the quality of the waste stream 

discharge to the environment. It is the responsibility of the waste discharger to discharge a 

waste stream with a quality better than or equal to that required in the discharge standard. 

Different users have different waste characteristics, and depending on the waste 

characteristics, the ease of treating the wastes also varies. Some waste dischargers could 

easily meet the effluent or emission standards with low waste treatment cost, while others will 

incur a high waste treatment cost. Users facing high waste treatment costs will encourage 

wastage of the environmental resource to dilute the waste stream rather than treat or remove 

the pollutant to meet the emission or effluent standard. For example, an industry may have 

difficulty in treating its wastes to discharge a BOD of 15 mg/l from 150 mg/l. The industry 

will not repair leaking pipes or else just pumps more water from the river than necessary in 

order the dilute the wastes to concentration within the standard. In this particular example, the 

industry will dilute the waste stream to 15 mg/l of BOD with the leaking water and excessive 

water consumption. The industry will then satisfy the effluent standard without any form of 

treatment. 

 

Waste Load Standard  

 

Based on the best practices and the best available technology, the minimum quantity 

of waste discharge has been collated from various industries.
86

 The waste load standard is 

based on the production capacity of the user. Using information on the extent to which the 

waste could be treated economically, a waste discharge rate or the quantity of waste discharge 

could be assigned to a particular user. The waste could have a very high concentration of 
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potential pollutants, but if the volume is very small, the untreated waste could be discharged 

to the environment. The user will be encouraged to conserve the environmental resource such 

as water, to discount potential dilution. In fact, dilution will only increase the waste treatment 

cost, as normally it is easier to remove the initial 70 to 90 per cent of the wastes than the 

remaining 1 or 0.5 per cent. For example, 90 per cent of 1000 mg/l is 900 mg/l whereas 90 per 

cent of 100 mg/l is 90 mg/l. If the volume is 1000 cum, then the strong wastes treated to 90 

per cent removes 900 kg, whereas the weak wastes of 100 mg/l will remove only 90 kg. For 

strong organic wastes, it might even be possible to recover energy using anaerobic processes 

to recover methane gas. For non-organic wastes, such as heavy metals it is also easier to treat 

strong wastes. Weak concentrations of heavy metals are difficult to flocculate as the 

hydroxides may simply form colloids. Additional metallic hydroxide is added to destroy the 

colloids and induce swift flocculation to remove the metallic hydroxide in suspension. 

 

 While the allocation of the assimilative capacity based on the waste load is more 

efficient than the use of the discharge standard and/or the environmental standard, it raises a 

number of implementation issues. Should the assimilative capacity be allocated in accordance 

with the social value of the industry? For example, should an alcohol distillery receive a lower 

allocation than a cheese factory? The alcohol distillery may be viewed as having a lower 

social value than a cheese factory.  

 

How about variations of social values within the same industry? For example, a 

factory producing luxury cars may have lower social values as it caters primarily to satisfy the 

egos of the rich rather than provide a means of transportation compared to one producing cars 

for the masses. Should the factory producing luxury cars have a lower allocation of the 

assimilative capacity compared to the factory producing cars for the masses? How would the 

assimilative capacity be allocated if the factory produces both luxury cars and cars for the 
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masses with the production levels varying from time to time depending on the market demand 

for a particular model? The social valuation of an industry is highly subjective. Some 

ecologists would condemn the whole car industry, and if given the option, will not allocate 

any assimilative capacity to it.  

 

 The quantity of the environmental resource could vary from time to time. Changes 

such as the wind velocity, direction and turbulence could take place within a few minutes. In 

other instances, the change is gradual – such as the change in outflow from a lake.  

 

The assimilative capacity also changes with changes in the quantity of environmental 

resources. During a drought, the river flow could be very low, with fish and other aquatic life 

under serious stress. Waste discharged to the river during a drought will have a more 

significant impact on a river ecosystem than during a flood.  

 

 Variation in the assimilative capacity was a major constraint in the application of 

waste load standards. However, with improvements in modelling and computational 

techniques, it is possible to give advance notice to the waste discharger regarding the changes 

in assimilative capacity and their allocation.  

 

Aside from allocating the assimilative capacity, it is important for the authorities to 

monitor compliance. Chemical techniques, such as the conventional biochemical oxygen 

demand test where the results are available five to six days after the waste has been 

discharged, will be of little use. The consequences of any waste discharge above the 

assimilative capacity have occurred long before the quantification of the excess effect is 

available for corrective action to be made.  
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On-line and real-time waste analysis and reporting are more suitable than titration 

methods commonly used in quantitative chemical analysis. However, the cost of on-line and 

real-time waste analysis and reporting is so high that it is difficult for small-and medium-scale 

industries to install the system. The instrumentation and reporting system initial cost ranges 

from $500,000 to a million dollars for each factory. 

 

Guidelines 

 

 To simplify the discussion of the legal and administrative implications of the 

technical nature of environmental management, the last sections were devoted almost entirely 

to managing and allocating the assimilative capacity of the environment to the existing users. 

As discussed earlier, the objective of environmental management is to protect the quantity and 

quality of the environment for the existing and/or future user. As a general rule, most 

equipment has a seven to ten year useful or economic life span before it is replaced for 

reasons of technological obsolescence, loss of tax benefits and the additional cost of operating 

and maintaining the system due to frequent breakdowns. Most industries expand in line with 

an expanding economy, replacing old equipment and introducing new products. In a stagnant 

or declining economy, businesses continue using the existing machinery, deplete goods in 

storage and even close down factories.
87

 For this reason, the business cycle and refurbishment 

of factories, households, and even agricultural demand conform closely to the seven-to ten-

year cycles. In a number of instances, economic recovery is initiated by the introduction of 

new technologies. 
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 As discussed earlier, it is very difficult to predict the profile of the users and the 

quality and quantity of environment resources needed by future users. The factors affecting 

the environmental resources needed by future users even in the next 10 to 20 years are also 

dependent on a wide range of factors ranging from:  

(i) natural phenomena such as droughts, earthquakes;  

(ii) social perceptions of wide-ranging issues from politics to job security to religion;  

(iii) technological development;  

(iv) dynamics of world trade; and  

(v) the environment, itself 

Instead of just waiting for events to unfold, environmental authorities often try to 

influence the future outcome within their policy-making prerogatives.  

 

 If the changes are highly probable, environmental authorities promulgate guidelines. 

The purpose of the guidelines is to ensure that the existing industry will use the proper 

technology when they phase out and replace existing equipment as well as to guide the 

direction of current research and development. The existing users are most likely to complain 

that the guidelines promulgated are unreasonable and difficult to attain.
88

 However, if one or 

more of the competitors is able to implement the technology suggested by the guidelines, that 

competitor will monopolize the market or at least capture a major market share. Hence, the 

users, while complaining, will also devote resources to research and development in order to 

remain competitive.
89

 Once established, the guidelines are then converted to an industry 

standard and implemented as waste load standards.  
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While equipment and appliances may meet the guidelines as they leave the factories, 

the operation and maintenance will have a very significant impact on the actual waste 

generation rates. For example, two cars of the same model and manufacturer could have 

different fuel efficiencies and waste emissions a few years after use. One car could be as good 

as junk two to three years later while the other car could be operating like new depending on 

the care, driving habits of the user, and compliance with the operation and maintenance 

schedule. In the case of New South Wales, emission and safety check-up and certification are 

mandatory before a car older than three years could be registered. In addition, the police may 

fine smoke-belching vehicles on the road. Similarly, for factories, the emissions and effluents 

are monitored and evaluated regularly to check continuous compliance notwithstanding that 

the emissions and effluents conform to the standards at the start. 

 

 

Local and Global Environmental Management 

 

During an economic depression, the government urges its citizens to spend their 

savings, and if their savings are used up, to borrow money to spend in order to pull the 

economy out of the depression. The government advice is the logical economic policy to 

pursue on the macro-economic level. However, to the housewife operating on the micro-

economic level, the government advice is damaging to the family‘s economic well-being. 

Jobs are scarce, and even if a person has a job, there is no security. Businesses go bankrupt, 

including established banks and financial institutions. Families save their money and even 

keep it away from the banks for fear of losing it if the bank closes down. Families forego new 

clothes, shoes, vacations and even cut down on expenses for essentials such as food. People 

who lose their jobs and have no savings are rendered homeless and destitute.  
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The contrary holds true in time of hyperinflation. The macro-economic policy to 

curtail hyperinflation is to reduce spending and increase savings by increasing interest rates, 

cutting down budget deficits, and increasing taxes or foregoing public infrastructure 

development. To the household operating in the micro-economic environment, the sensible 

activity is to spend the money before it loses its value.
90

 

 

The contradiction between macro- and micro-policies is not limited to economic 

policies but is also evident in environmental policies. Environmental policies developed to 

solve a particular local environmental problem may be effective, but from the perspective of 

regional or global environmental problems, the environmental policies may create a bigger, 

longer-term and often irreversible environmental problem. The reverse holds true where some 

environmental policies deemed benign to the global or macro-environment could have 

detrimental impacts on the micro-environment. The environmental damage on the macro-

environment is facilitated by technology transfer, improved communication and often by 

technical assistance or demonstration projects. For instance the use of tall smokestacks is well 

documented in literature
91

. They address local air pollution problems caused by coal fired 

power plants and the subsequent acid rain impact and damage on the regional scale, which are 

bigger and extended for a longer term than the local environmental impact  

 

Unlike the subject of economics where the art of analysing causes and effects is well-

established, environmental science is a new field of knowledge and the methodologies for 

policy development are still undergoing revolutionary changes. In a number of instances, 
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environmental policy-makers have to address issues less than 20 years old without any 

precedent, unlike in economics where a large number of economic cycles have been so 

thoroughly studied and analysed that for almost 70 years that now the ―boom and bust‖ cycle 

can be avoided. It is not unusual for environmental policy-makers even to grapple with the 

definition of new terminology such as ―sustainable development‖, ― joint implementation‖, 

―clean development mechanism‖, ―zero waste discharge‖ and the like. While the delineation 

between macro-economics and micro-economics is defined, the difference between macro-

environment and micro-environment is so vague that often the environmental decision-maker 

does not bother to differentiate between the macro-environment and micro-environment. For 

analysing causes and effects, the environmental decision-maker finds it more convenient to 

use an imaginary boundary covering the region of interest. This imaginary boundary, referred 

to as system boundary, could be as large as the whole solar system when analysing the 

impacts of the sun on the earth or of microscopic size when analysing the impact of a 

particular pollutant on micro organisms. Basically, the environmental decision-maker divides 

the environment into the environment analysed (environment within the system boundary) 

and the external environment (environment outside the system boundary). Politicians, 

lawyers, and environmental economists involved in the development of environmental 

policies and legislation do not even bother to define the boundaries in analysing the impacts 

of their policies and legislation. They presume that the environmental policies will have 

general applicability and beneficial impacts on both the macro and the microenvironment. 
92

 

 

The concept of system boundary may not come up during the deliberation on 

environmental legislation in parliament or congress, but it is a basic concept that the technical 

committee members use formally or informally in developing the scientific aspects of the 
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draft environmental legislation or policy. In almost all instances, the environmental scientist 

limits the analysis to the environment within the system boundary. It is important, however, to 

analyse the external environment in order to foresee apparent contradictory impacts of the 

environmental legislation and policy being developed. The policy-maker or lawmaker, being 

aware of the potential contradictory impacts of the proposed environmental law or policy, will 

be in a better position to decide on the ultimate provisions of the law and policy. 

 

In the analysis of complex systems like the environment, it is important to define the 

scope of analysis and the region affected; otherwise, the analysis will bog down on minor 

details that have little relevance. In order to define the scope of analysis and the affected 

region, it is important to isolate them so that their behaviour could be studied thoroughly. 

Basically, the researcher focuses their attention on the phenomena within the system 

boundary and considers the phenomena outside it as sink or background. The decision-maker 

may try to influence the output of the various phenomena within the system boundary by 

various economic and legislative policies, which in the scientific community are commonly 

called the ―control variables‖. The system boundary is equivalent to the agenda in a meeting, 

or legislative program in parliament, or decision framework in management. Without an 

agenda, the meeting could aimlessly move from one topic to another, and at the time of 

adjournment, the body could not come up with a useful outcome or recommendations. While 

the scientific community would like to quantify the outcomes of the various phenomena 

within the system boundary, a number of factors, especially those related to the environment, 

are unknown and often very difficult to quantify.  

 

Qualitative methods of analysis such as past experience, perception or gut feel, 

precautionary principle, expert opinion, social acceptability, consensus and majority decision 

are often used in developing the economic and legislative policies to protect and improve the 
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environment. In adopting qualitative methods, the system boundary becomes less defined, as 

the analysis will depend on the breadth and depth of the decision-makers‘ past experience, 

their capacity to take risks and their interactions with the other decision-makers. Nevertheless, 

in order to arrive at a useful and enforceable policy, the decision-maker has to define the 

scope and region to apply.  

 

As environmental concern and knowledge expands, the system boundary for decision-

making also expands. The system boundary has been expanding for most disciplines. For 

example, in environmental health, when Pasteur discovered the relationship between micro-

organisms and diseases, the system boundary was the person's body and concern was directed 

towards personal hygiene. After the great typhoid and cholera epidemics of the late 19
th

 

century, the system boundary was expanded to cover the community, and concern was 

focused on community health and environmental sanitation. When R. Carson published her 

book in 1962,
93

 "Silent Spring", the system boundary was expanded to the regional and 

continental levels. 

 

 In a number of environmental issues, the system boundary covers the global 

environment, although in developing policies, decision-makers continue to limit their 

concerns to localized issues, often of concern to their electorate. As a result, policies are 

developed at local levels which often have contradictory results on the global scale.  

 

As the system boundary expands, the limitations of the original environmental policy 

and laws become more evident. For example, in addressing stream pollution, water pollution 

laws, effluent and receiving water standards are developed and enforced. The decision-
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maker‘s response is to install wastewater treatment plants to remove the impurities from the 

wastewater prior to discharge into the water body. The environmental laws and policies 

requiring wastewater treatment plants are effective in solving the water pollution problem. 

However, in expanding the system boundary to simultaneously consider land, air and 

groundwater pollution, the decision-maker may find that the wastewater treatment plants 

merely increase the air and land pollutant load by concentrating the pollutants in the 

wastewater in the sludge or air pollutant when the sludge is incinerated. Today, decision-

makers are calling for multi-media pollution control rather than media-specific pollution 

control such as water, air and land pollution. 

 

While the system boundary method facilitates the technical analysis and the 

deliberations that ultimately result in the development of environmental laws and policies, the 

impacts of those policies on the region outside the system boundary are often ignored; and if 

ever the impacts are considered, they are looked at as a background or phenomenon outside 

the system boundary. The environmental laws and policies developed often focus on a 

particular problem and region as defined by the system boundary. In a number of instances, 

this boundary is defined by the organizational structure of the institution developing the 

environmental laws and policies. For example, the Ministries of Environment are traditionally 

divided into water, air, land, environmental assessment and administrative support. In 

addressing the water pollution problem, the water pollution control department automatically 

defines the system boundary to exclude air and land – where it has no authority and expertise. 

Subsequently, the water pollution control laws and policies developed will not consider the 

potential negative impacts on air and land, but will only highlight the positive impact on the 

water resources. Even when the draft water pollution law is discussed in the cabinet and 

parliament, the discussion is strongly influenced by the technical report and will seldom 
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deviate to consider the potential negative impact of the decision on other environmental 

resources. 
94

 

 

The negative environmental impacts of environmental laws and policies, which could 

exceed the positive impacts of well-meaning regulations, are widely recognized today. In 

recent years, the concept and methodology of Strategic Environmental Assessment (SEA) is 

being adopted by a number of governments, specifically Australia, and the member countries 

of the European Union
95

, to systematically analyse the potential negative impacts of policies, 

plans and programs on the region outside the system boundary. We are currently witnessing 

the evolution of two distinct levels of environmental policy in response to the potential 

environmental impacts. The environmental impact assessment (EIA) is project-specific and 

tends to define the rules governing the science or art of the micro-environment, while the 

strategic environmental assessment is evolving to define that of the macro-environment. 

However, one of the major obstacles in the evolution of macro-environmental policy is the 

strong influence of the EIA process on the SEA.
96

 One of the main, and the most commonly 

used, SEA techniques is the EIA-driven technique wherein the EIA process and procedure are 

directly applied to environmental policies, plans and programs. However, a number of 

environmental policies that have been in place for a long time have almost been accepted as 

postulates to sound environmental management practices. For example, it is an accepted 
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dictum that for sound environmental management, biodegradable wastes are preferable to 

non-biodegradable wastes. The dictum may hold true when solid wastes are analysed using 

the city and the surrounding region within the system boundary, but when the system 

boundary is extended to consider global warming and ground water pollution, the contrary 

holds true. 

 

Tall Smokestack as an Example 

 

Power plants and combustion processes that use high sulphur fuel generate large 

quantities of sulphur dioxide. The sulphur dioxide combines with water in the air to form 

sulphurous acid. In the presence of fine particulates and/or salt, the sulphurous acid reacts 

with the oxygen in the air, forming sulphuric acid, which is a stronger and more corrosive 

acid than sulphurous acid. The sulphuric acid corrodes important historical monuments made 

of marble, weakens concrete structures, increases the corrosion of metals, kills plants and 

increases respiratory diseases in humans as well as animals. One of the common atmospheric 

phenomena is the presence of an inversion layer, which practically isolates the air mass close 

to the ground level. Air pollutants discharged above or close to the inversion layer are carried 

over long distances before they are deposited in the ground. In developing regulations to 

control the negative impacts of sulphur dioxide emissions from combustion processes using 

high sulphur fuel, the upper limit of the system boundary is the inversion layer; the sides are 

defined by the physical boundaries like a mountain or sea, and the lower boundary by the land 

surface. In this particular case, the system boundary is also called the ―airshed‖. 

 

In building tall smokestacks to control the negative impacts of sulphur dioxide 

emissions in the vicinity of the power plant, the decision-makers often believe that the sulphur 

dioxide will be diluted to a very low concentration in the atmosphere so as not to cause any 
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damage. The sulphur dioxide emitted has to be within the assimilative capacity of the 

environment to be incorporated into the natural cycle, specifically the sulphur cycle. After all, 

sulphur dioxide is commonly found in nature from volcanic eruptions and forest fires. 

 

An increase in rainwater acidity is noted downwind of the smokestack. The initial 

impact of acid rain on forest and vegetation is deemed positive. The increase in rainwater 

acidity increases the decomposition rate of the soil and the leaching of essential minerals, 

resulting in a higher level of available nutrients. The vibrant forest growth is noted.  

 

On the other hand, while the sulphur dioxide concentration in the rainwater is very 

low, when the rainwater evaporates, the sulphuric acid is concentrated, destroying the leaves. 

The rapid decomposition of the soil destroys the soil structure. The high soil acidity reduces 

the decay rate of organic material in the soil and the recycling of essential nutrients. The 

overall cumulative impact of the tall smokestack is negative to the environment outside the 

system boundary, but highly beneficial to the environment in the immediate vicinity of the 

power plants.  

 

The use of tall smokestacks to improve the air quality in the immediate vicinity of the 

power plants and industries emitting large quantities of sulphur dioxide is included in the 

regulations of most environmental management authorities. As late as 1988, the United States 

environmental authorities were questioning the negative impacts of tall smokestacks and 

resisting the request from Canada to change the policies and control strategies.
97
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Other examples on the contradictory nature of local and global environmental policies 

are the so-called hydrogen economy, the use of biodegradable materials and the conventional 

wastewater treatment plants. Hydrogen is a carrier of energy. The hydrogen in the air is too 

dilute to be used as fuel. Hydrogen is produced by breaking water into hydrogen and oxygen. 

In the city, air pollution is minimized using hydrogen-fuelled cars. The emission from a 

hydrogen-fuelled car is simple water. However, the energy to break the water into hydrogen 

and oxygen may come from a coal-fired power plant that emits carbon dioxide and nitrogen 

oxides that are well-known greenhouse gases. On the global scale, the hydrogen-driven car 

contributes to global warming, although it reduces air pollution in the city. 

 

 

 

 

 

Strategic Environmental Assessment 

 

The EIA is a valuable tool for incorporating environmental issues into the design of 

individual projects but it does not deal with the cumulative impacts, indirect impacts and 

large-scale effects. The EIA process is focused on a project and its impact on the immediate 

environment. With concerns for sustainable development in recent years, the shortcomings of 

the EIA process have become more evident. The EIA is beset with a number of weaknesses 

and limitations particularly the relatively late application of the process to the project and the 

resultant lack of choice of alternatives. Although an EIA report normally has a section on 

alternatives, the analysis of the alternatives considered is often limited to the components of 

the project, the do-nothing alternative and alternative technologies. Very often the alternatives 

will not look at the basis of the project or the timing of the project implementation with 
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respect to cumulative impacts of related activities. The need to evaluate the environmental 

impacts of all initiatives affecting the environment directly or indirectly has resulted in the 

development of the SEA. Although SEA was practised informally to some extent in the 

decision-making hierarchy other than projects, the systematic growth of interest and 

development of the SEA process has taken place only during the last 5 years.  

 

 The status of SEA application today is similar to the status of EIA application to 

projects in the late 1970s. While there is a strong group of proponents for the concept, full 

integration of the SEA into the bureaucratic process has not occurred. Commentators tend to 

agree that there are three main benefits associated with adapting SEA into the policy, 

programs and plans (PPP), namely, moving towards sustainability, strengthening the project 

EIA and addressing cumulative and large-scale effects. Sadler and Verheem
98

 looked at SEA 

as a process to incorporate environmental objectives and considerations into the upstream part 

of the decision making process where, traditionally economic, fiscal and trade policies guide 

the overall course of development. The SEA process allows environmental factors to be taken 

into account as early as possible in the planning process to avoid irreversible environmental 

damage or costly reformulation of the project than what could be done with the EIA. Ouano
99

 

noted that by taking a comprehensive view of a sector or region‘s development, the 

cumulative impacts of multiple investments and impacts of relevant PPP could be analysed. 

The SEA process is equipped to deal with indirect impacts; Therviel and Partidiario
100

 list 

those impacts that the SEA can deal with  and include:  

                                                 

98
B Sadler and K. Verheem. (1996) Strategic Environmental Assessment: Status, Challenges and Future 

Directions, Ministry of Housing, Spatial Planning and the Environment, The Hague, The Netherlands  

 
99

 Ely Anthony Ouano  (2001) Country Environmental Analysis. Washington DC, World Bank , 

http://lnweb18.worldbank.org/essd/envext.nsf/41ByDocName/SummaryofWorkshopProceedings200239KBPDF

/$FILE/CEAWorkshopSummaryWebVersion2002.pdf, accessed on September 21, 2005 

 
100

 Riki Therivel and  Maria Partidiario (1996) The Practice of Strategic Environmental Assessment, London, 

Earthscan Publication Ltd. at pp. 1-3 

 



 

72 

 

(i) induced or secondary impacts and tertiary impacts arising from other 

developments stimulated by the project; and  

(ii) synergistic and additive impacts of several small projects where the combined 

effect of the impacts is far greater than those proposed for each individual 

projects. 

 

Types of SEA 

  

There are four major types of SEA, namely, sector environmental assessment, regional 

environmental assessment, policy environmental assessment and programmatic environmental 

assessment. Sector environmental assessment is the most common SEA. It involves 

examining the potential environmental implications of the widest range of potential projects 

that could be proposed or are proposed for the same sector. For example a SEA conducted for 

the forestry sector will consider first the goal and then the potential projects that could be 

proposed in the sector. The SEA study will then review the existing activities and projections 

of the need for expansion or reductions activities and the new technologies that may replace 

the technologies used in existing activities. The options do not necessarily fall under the 

conventional definition of the sector. For example, development of alternative construction 

materials to wood, and collection of rubbish wood for chipping could be alternatives that will 

be evaluated in the forestry sector. Without being site-specific, the sector SEA could include a 

list of three types of projects, namely, projects that will be prohibited or discouraged, projects 

that would be promoted and ―neutral‖ projects. The sector environmental assessment 

influences the project selection – an option that could not be done with the EIA since the EIA 

is project specific. The EIA is carried out once the project has been identified. Aside from 

affecting the choice of alternatives, the sector environmental assessment provides a stronger 

justification for the project in terms of the sectoral goals, the interrelationship of the project‘s 
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environmental impacts to environmental impacts of other proposed and existing projects in 

the sector plus the timing and cumulative long term impacts. 

 

 The regional environmental assessment is the process of determining the impacts of 

multi-sector developments within a well-defined geographic area over a certain time. 

Delineation of the geographic sector could be based on ecological boundaries such as forest 

area or watershed; or socio-economic boundaries such as industrial areas or residential areas; 

or administrative boundaries such as state, county or city. Regional environmental assessment 

is usually used when an undisturbed or relatively pristine area is likely to be subjected to 

intense development pressure for the first time or when an area is proposed for major 

development. The regional environmental assessment is often carried out in conjunction with 

a regional development plan and could assist in shaping the investment priorities and 

activities. As regional development plans are continuously evolving, the regional 

environmental assessment would often become part of the updating process than a one-time 

exercise and may be more frequently used than the sector environmental assessment.  

 

 Policy environmental assessment means integrating the environmental concerns and 

issues in the policy conceptualization, debate and amendment. As Sadler and Verheem
101

 

noted, there is at present no consensus how environmental assessment could be easily applied 

to policy proposals. Policy environmental assessment procedures are greatly affected by the 

intricacies of the policy making process used by an organization or a government. Policy 

environmental assessment could take the form of debates and discussions among the policy 

and decision-makers or elaborate technical analysis of the environmental implications of a 

policy proposal. Once the policy is translated into programs and later into plans, the results of 
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the policy environmental assessment are translated to operation and later incorporated in the 

EIA at the project level. Often casual examination of policy such as interest rate policy may 

give the decision-maker an impression that the environmental impact is minimal. However, 

the secondary and even tertiary impacts of the policy may result in significant environmental 

impacts. For example, tightening the monetary credit as applied in the Asian economies 

during the 1997 crisis resulted in a number of factories forgoing the operation of their waste 

treatment facilities. Workers were rendered jobless by the economic slowdown and were 

forced into marginal forestland, often resorting to slash and burn agricultural practices to 

survive. Policy environmental assessment will also assure consistency of the environmental 

impacts of various policies. A number of policies are focused on a particular topic such as 

mining, forestry and fishing whose impacts on biodiversity could be negative. Requiring a 

policy environmental assessment will highlight the environmental concerns and conflict of the 

proposed policy that would have normally been overlooked in a traditional policy making 

process. The unstructured nature of policy environmental assessment may not satisfy 

environmental pressure groups. Decision makers could merely go through the policy 

environmental assessment process as a mere formality but the simple fact that environmental 

concerns are highlighted and the decision makers are held responsible to consider future 

negative impacts of the policy is a much needed improvement over the traditional policy 

making process. 

 

 Programmatic environmental assessment is also commonly known as programmatic 

EIA and in fact experts are debating whether programmatic environmental assessment is a 

type of SEA. Programmatic environmental assessment is applied to groups of projects that 

have technical and geographic similarities and therefore the analysis tends to be site specific 

rather than strategic. Since programmatic environmental assessment is site and technology 

specific, the standard EIA procedure is commonly used. 
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SEA Methodology 

 

 Policies, plans and programs (PPP) must be defined properly before any SEA 

methodology and guidelines could be developed. PPP vary in different countries, 

organizations and discipline. PPP are developed and implemented at all levels in an 

organization depending on the assigned task and at all stages of project implementation. 

Examples of PPP after project completion include operating and maintenance policies, 

evacuation and emergency plans, and rehabilitation programs.  Therivel
102

 states that policies 

are inspiration and guidance for action, plans are sets of coordinated and timed objectives for 

implementing the policy and programs are group of projects in a specific area. SEA is 

generally applied to PPP in the macro-level before the project. As the main purpose of the 

SEA is to bring environmental assessment as early as possible in the project cycle, the 

policies normally covered by an SEA are:  

(i) legislation;  

(ii) cabinet and ministerial ruling;  

(iii) implementing rules and regulations;  

(iv) international conventions, treaties and declarations; and  

(v) bilateral agreements between two sovereign States.  

 

A number of policy statements by the government are held confidential because of 

their sensitive nature such as monetary policy. Nevertheless a SEA could be done by the staff 

and discussed by the decision-makers before the policy is made. 
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 There are two main schools of thoughts in the SEA methodology.
103

 The first school is 

based on the traditional EIA or is EIA driven. The SEA is done only when or after the PPP 

has been proposed. The traditional steps and procedures of an EIA are followed – such as 

scooping, identification, prediction and evaluation of environmental impacts and development 

of mitigating measures to overcome or minimize the expected environmental impacts. A 

public document will be produced and public hearings carried out to solicit ideas and 

opinions. The PPP may be revised depending on the outcome of the public hearing and the 

SEA documentation. This method is useful for plans and programs where typical projects, 

location and activities are already identified but is difficult to apply to policies. The 

programmatic environmental assessment follows this procedure and environmental groups 

and professionals tend to favour this procedure because of their familiarity with the EIA 

process.  

 

 The second school of thought is the sustainability led or integrated model. The main 

objective of a SEA using this method is to integrate environmental consideration to all stages 

of decision making before the actual decision is made. The objective is not the production of a 

SEA report for the public and the decision-makers to consider. This approach is normally 

used in policy development and for plans and programs that have a very high level of 

abstraction and uncertainty. For example, state plans and programs to protect biodiversity 

may be too abstract to use an EIA driven SEA. An example is a plan to increase the parks and 

forestland by 10 per cent with the next 10 years within particular emphasis on increasing the 

buffer zone to existing protected areas. In line with this plan will be a program to involve 

phasing out a number of activities in the buffer zone, acquiring more lands, and other similar 

solutions which are abstract, tentative and full of uncertainties. The SEA procedure will be 

                                                 

103
 David Annandale, John Bailey, Ely Anthony Ouano, Warren Evans, and Peter King (2001) Potential Role of 

Strategic Environmental Assessment in the Activities of Multi-lateral Development Banks. Environmental 

Impact Assessment Review, 21, 407-429. 

 



 

77 

 

informal and will vary depending on the development trends as determined by the political 

agenda. In fact, a written document may be considered too formal and rigid to respond to the 

changing development priorities. 

 

 Plans and programs could use both the EIA driven and integrated methods for SEA as 

discussed earlier. The approach to utilize for plans and programs will depend to a large extent 

on the context, time and resources available, the stage of development of the PPP and 

organizational procedures for developing the PPP. Plans and programs developed in initial 

response to a new policy are often conceptual in nature and it would be economically 

inefficient to allocate time and resources to gather extensive sets of data and information on 

the environmental impacts at this stage. Experts‘ opinion, literature, and debates with the 

precautionary principle as a guide are often sufficient. Some organizations may be hesitant to 

release plans and programs at the conceptual stage. But other organizations will take the 

release of the conceptual plans and programs as an invitation for the public, private sectors, 

and other interested parties to comment and participate actively in future activities. A rigid 

and well-defined plan and programs may turn off the public, private sector and other 

interested parties. Their interests and concerns will be difficult to include and integrate in the 

plans and programs. As the plans and programs mature, the activities and location could 

become more site specific and the SEA process also evolves gradually to the EIA driven 

approach. The EIA driven approach could also be utilized in evaluating the environmental 

impacts of existing policies, plans and programs. Considering the number of existing policies 

plans and programs whose indirect environmental impacts have not been evaluated, there is a 

huge backlog for SEA application in those areas.  

 

There is an apparent contradiction in the environmental impacts of policies on the 

micro-environment and the macro-environment. The environmental policy may have 
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beneficial impacts on the micro-environment and detrimental impacts on the macro-

environment and vice versa. The problem is exacerbated by the tendency to treat the micro-

environment and the macro-environment separately, and in the case when there is a desire to 

analyse the environmental impacts of policies, plans and programs on the macro-environment, 

the tools used are similar to those used in analysing the environmental impacts on the micro-

environment such as the EIA-driven methods for SEA. Realizing the contradictions of 

environmental policies on the macro-and micro-environment, I foresee the evolution of a 

whole new field of study on the macro-and micro-environment policies as has taken place in 

the field of economics in the 18th century. The most interesting aspect of macro-and micro-

environmental policies is not the divergence and contradictions of the two fields as described 

in this paper. Of greater interest is the complementary nature of the causes and effects of 

macro-and micro-environmental policies on the overall environment. For example, the macro-

environmental policies could be manipulated to control the behaviour and response in the 

micro-environment, in a similar manner that macroeconomics policy such as monetary policy 

could be used to control consumer spending at the microeconomics level. The carbon tax is an 

example of a macro-environmental policy tool to control impacts at the micro-environment 

level by suppressing energy consumption from hydrocarbon sources. The extensive use of 

market-based instruments in environmental policy today compared with command and control 

policies would facilitate the use of macroeconomics and microeconomics concepts and 

principles in the evolution and development of macro and micro-environmental policies. The 

contradictions between the two will continue and will persist, but by knowing the 

contradictions, decision-makers will have a better control of the environmental variables 

especially those that have negative impacts. 

 

 

Cleaner Production and Environmental Management 
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 One of the distinguishing features of human civilization is the continuous struggle to 

improve tools. Initially tools were used for survival, primarily for food gathering and fending 

off predators. Later, tools were used for comfort, aesthetics and prestige.  

 

Man is also in continuous competition and cooperation with fellow men for scarce 

resources. Most of the significant improvements in tool-making and their subsequent use in 

agriculture and infrastructure building were related to warfare. The knowledge and skills in 

improving tools and materials were derived by trial and error. The accumulated knowledge 

and skills were handed down from one generation to another, often within a selected group or 

family. The group responsible for preserving and improving the knowledge and skills often 

covered their activities with mysticism and rituals to maintain their power and prestige. 

 

 Towards the end of the Middle Ages, the causes and effects of natural phenomena 

were studied in a more systematic manner. In a number of instances, the cause and effect 

followed simple rules which later evolved into the various laws of physics and chemistry. 

Subsequently, the art of tool-making became more systematic, based on the laws of physics 

and chemistry Such that tools built on the same set of principles were expected to have equal 

performance. 

 

Later, scientific rules superseded the rituals and rites. In the last 500 years, human 

tools have grown in sophistication and functions. Today, we have human tools producing and 

developing other human tools. In tool-making or technology as it is more commonly called 

today, the mystic rituals have been replaced by scientific procedures. If the scientific 

procedures are followed, the results must be the same or at least similar.  
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 It is not surprising that when ―clean technology‖ was proposed in the middle of the 

1980s, scientists and engineers considered the technology as just another technological 

innovation whose time had come. The decision to implement clean technology was made in a 

similar manner as any other technological innovation. First, the technology must be tested in 

the laboratory to establish the different laws of nature governing the movement or reaction 

taking place. Then a demonstration or pilot test is carried out to test various variations, 

establish the limitations of the various parts, and optimize the operation and interactions of 

the various components. The results of the demonstration projects are then assigned costs and 

a feasibility study is sent to management for decisions. Management looks at the financial, 

technical and market factors as well as the competition and decides to either implement the 

changes, ignore the recommended changes or call for additional studies to be made before 

implementing the change.  

 

 Reasons for the failure to implement cleaner production include the need for 

additional studies to establish the financial, technical and market response as if a new product 

is produced, or the new product is a unique variation of the existing product. As cleaner 

production normally involved the production of similar products which are of better quality, 

technology transfer is concentrated on demonstration projects and project financing. If cleaner 

production is not accepted, then additional demonstration projects must be carried out. If the 

possibilities for demonstration projects are exhausted, then the problem must be in financing. 

Grants, soft loans, long-term loans and other financing options are needed. As discussed in 

Chapter I, this paradigm of demonstration projects and financing packages does not guarantee 

that cleaner production is in fact implemented, much less to say that it will be successful. 

 

 As discussed in the previous section, the discharge standard is not a sufficient 

incentive for a waste discharger to use cleaner production. In fact, the waste discharger is 
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inclined to overuse environmental resources such as water to dilute the waste stream and 

thereby comply with the discharge standard. On the other hand, the waste load-based 

environmental standard is directly linked to a specific type of process; therefore, it is to the 

waste discharger‘s advantage to adopt cleaner production to reduce the waste quality and 

quantity. 

 

The second condition for cleaner production to succeed is the presence of a 

competitive market. In the absence of a competitive market, the monopolistic waste 

discharger will completely ignore the environmental standard and guidelines especially if the 

discharger supplies a product with high social value such as staple food, or employs a large 

number of unskilled and semi-skilled labourers who will have difficulty in finding alternative 

livelihoods. 

 

Chapter VI includes a detailed discussion of the impact of monopolistic industry on 

the enforcement of environmental laws and regulations, and presents the sugar industry in the 

Philippines as a case study. Chapter VI also discusses strategies in weaning monopolistic 

industries from the ―business as usual‖ practices and encouraging them to use cleaner 

production.  

 

 

Cleaner Production and Market-Based Instruments 

 

 The traditional concept with respect to the use of environmental resources is based on 

the free use of the resource. Resource management and allocation imposed additional 

obligations on the user to preserve the resource quality and quantity in a way that imposed an 
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additional cost or burden on the other users.
104

 In recent years, preservation of the resource 

quality and quantity has been extended to the future and/or intended use of the resource as 

discussed in the previous section. In all these stages of the development of environmental 

resource management, the environmental resource is still considered free.  

 

In the mid-1960s, resource economists started placing some monetary value or shadow 

pricing on the resource. Valuation of environmental resources was considered very 

controversial as there was no financial transaction that was at all related to the environmental 

resource. The results of the shadow pricing analysis were dependent on questionnaire results 

and various trading scenarios. Knowing that they were not going to make actual payments, the 

interviewed subjects often quoted ridiculously high prices or the willingness to pay for the 

resources.  

 

 In spite of all the concerns on the depletion and pollution of environmental resources, 

current pricing policies place practically no value on the resource itself. Prices are normally 

based on the cost of storing, transmitting, treating and distributing the environmental 

resource. Prices are primarily based on the cost of making the resource available where it is 

needed and when it is needed. Primarily, the price of a resource and commodity is profit plus 

the cost of production, distribution and marketing. This pricing principle is not only used for 

environmental resources, but even for non-renewable resources such as metals, energy, forest 

products and even commodities. For resources other than environmental resources, scarcity 

factors or constraints in the supply chain may temporarily increase the price above the cost of 

production, distribution and marketing. Conversely, in time of oversupply, the price may go 

below the cost of production, distribution and marketing.  

                                                 

104
 A good example is the riparian rights on the use of water. While riparian rights are concerned only with the 

use of the water and do not grant ownership, limited abstraction or reduction in quality and quantity is allowed.  
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Environmental resources are considered as being in oversupply most of the time, and 

even in periods of scarcity – such as water during a drought – placing a premium on the 

resource is seldom done. Environmental resources are considered a basic resource needed for 

human survival or for living. Governments will employ other strategies to supply the 

environmental resource where it is needed and when it is needed. While governments are 

reluctant to acknowledge the reality that environmental resources have values higher than the 

cost of production, distribution and marketing, private corporations have seized the 

opportunities of the public willingness to pay a premium for environmental resources. For 

example, in cities with high air pollution levels, private companies and entrepreneurs have 

opened oxygen bars. Bottled water is a major commodity even in cities with good potable 

water supply systems such as Sydney, Australia.  

 

As discussed in Chapter III, this pricing principle has a serious impact on the 

implementation of cleaner production, especially for cleaner production processes using 

recycled and reused materials. 

 

While it is acknowledged that government pricing policies do not reflect the real value 

of environmental resources to the users, there is a growing concern that government‘s 

physical interference in the distribution of environmental resources through a system of 

standards, fines and penalties
105

 will be rendered unworkable in societies where the 

interactions of the various users are very complex and difficult to model or quantify. As 

discussed earlier, the waste load standards and allocation require extensive modelling, 

monitoring, database management, communications and strong enforcement mechanisms to 

                                                 

105
 Direct government control in environmental management through a system of standards, fines and penalties 

are known as ―command and control‖. The government commands the users to treat their wastes to the 

specification of the standards and compliance is controlled by a system of fines and penalties. 
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function. Under the command and control system, the government or its agencies will only 

have to monitor the users‘ compliance, and in case of violations, to bring the violators to the 

judiciary or adjudication to extract the fines and penalties. 

 

Market-based instruments are fiscal or monetary sets of incentives and disincentives 

for the users to collect from the government and other users in order to meet the 

environmental management objective. Market-based instruments could be in the form of 

environmental resource tax, discharge permit pricing and trading, and/or tax credits.  

 

Environmental resource taxes are attempts to place a value on the environmental 

resource above and beyond the cost of production, distribution and marketing. They are often 

estimated based on the cost of providing additional infrastructure to secure the availability of 

the environmental resource. For example, the water tax may go to a specialized fund for the 

rehabilitation of watersheds, or even controversially, the construction of new dams.  

 

In a number of instances, the environmental resource tax is imposed to control 

wastage. For example, Sydney Water imposed a water conservation policy by banning water 

sprinklers and limiting the time for watering the gardens using hand-held hoses. This is an 

example of command and control regulation. Councils have employed full-time staff to 

monitor their jurisdiction and apprehend violators. In addition, the councils are dependent on 

neighbours reporting on their neighbours violating the restrictions. While the measures have 

reduced water consumption, their effectiveness was more apparent in the social consciousness 

of the citizenry. Considering the rampant violations occurring within the community, it is 

only a question of time when social consciousness will wear thin. The additional cost of 

monitoring is never fully recovered from the current apprehension and conviction rate. 
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Market-based instruments will determine and set the reasonable water consumption 

level and place the exponentially increasing water rates for consumption above the reasonable 

consumption level. Large families could apply for larger levels of consumption. The family 

size could be checked against the electoral role or the census data. Under this approach a 

person could water their garden at will, provided they pay for their extravagance. The 

government thereby collects more funds which could then be used to develop other water 

resource schemes, such as drilling bore holes for watering open spaces and common areas 

under council control. 

 

Under a market-based system, the government determines the assimilative capacity of 

the environment over a particular period and sells it to the users through a bidding process. 

The time period will depend on the sophistication of the modelling system to predict the 

assimilative capacity and the monitoring system to measure the discharge rate from the users. 

The permit sold could be based on the allowable hourly discharge rate for the next 24 hours or 

may be considered valid for the next seven days. The users could sell the unused assimilative 

capacity to other users who have difficulty in treating their wastes in accordance with the 

purchased assimilative capacity. The buyer could then use the purchased assimilative capacity 

to meet their obligations.  

 

Under the market-based system, the environmental resource is not free, although it is 

still available to the public. The government, as the representative of the public, sells it to the 

users and uses the funds to further develop and protect the environmental resources. The user 

has the option of building large holding ponds to store the wastes and waiting for a period 

when the cost of the assimilative capacity is low, such as after a big storm. If the storm does 

not eventuate and the holding pond is full, the user will have to buy from the other users or 
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the market for the additional assimilative capacity to fully or partially empty the holding 

pond. Under this condition, they may have to pay a higher price. 

 

In a fully developed market for assimilative capacity, a futures market will allow users 

to hedge their potential loss, resulting from the high price of the assimilative capacity. The 

industry with wastes that are difficult to treat will buy the needed future assimilative capacity 

at an agreed price. It will be to the advantage of the industry with wastes that could be easily 

treated to sell part or all the potential assimilative capacity in the market to protect their 

income from unforeseen natural events. In the event of a drought, when the assimilative 

capacity of the river is very low, the user does not have to pay a premium as they have 

previously committed the seller to a particular price. In the event of a flood when the 

assimilative capacity is very high, the seller does not lose income from the sale of the 

assimilative capacity as he has previously fixed the price with the user. Normally, a serious 

player in the future market will balance the potential loss from the physical transaction with 

the trading in the future markets. However, there is no assurance that the speculators will not 

enter into the future markets and drive the prices of the assimilative capacity erratically. 

 

The common opinion among experts is that market-based instruments will assist in the 

introduction of cleaner production. Market-based instruments, just like cleaner production, 

will only work if the market mechanism is properly functioning. As discussed in Chapter VI, 

the Philippine government introduced market-based instruments into the sugar industry, but 

the exercise failed because the industry functions as a monopoly within an environmental 

region.  

 

An environmental region is often defined as the watershed for a water system, an 

airshed for air control and an ecological zone for biodiversity control. The boundaries of the 
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watershed, airshed and ecological zone may not coincide. The user adopting cleaner 

production will reduce their waste discharge, thus reducing the over-all demand for the 

assimilative capacity within the environmental region. With the reduction in demand, the 

price of the assimilative capacity will go down. Hence, users who do not adopt cleaner 

production will still benefit as the price of the assimilative capacity or its waste treatment cost 

goes down.
106

 The government income from the sales from the assimilative capacity 

decreases as the unit price goes down with the demand, considering that the assimilative 

capacity is fixed over a particular period.  

 

Market-based instruments will improve the use of cleaner production if the waste load 

is allocated to the users rather than being sold by the government. The user adopting cleaner 

production could sell the excess assimilative capacity to other dischargers who are having 

problems in treating their wastes. Again, the excess assimilative capacity going into the 

market will depress the unit value of the assimilative capacity benefiting the user who has 

difficulty meeting the standards and even the user who has low concern for the environment. 

Market-based instruments have to be crafted with other environmental management 

procedures in order to be effective in encouraging cleaner production.
107

 More detailed 

analysis and discussion are carried out in Chapter VI with the analysis of the case study. 

                                                 

106
  Consider a case where all the users except for one have adopted cleaner production, thereby reducing their 

waste discharge to a very low level so that the combined waste discharge is even lower than the assimilative 

capacity. The lone user will not have to purchase any assimilative capacity and may even forego operating their 

waste treatment plant. 

 
107

 Carolyn Fischer, Cees Withagen, and Michael Toman (2003) Optimal Investment in Clean Production 

Capacity, Environmental and Resources Economics, 1, 1-21. In page 18 the authors stated ― If clean technology 

has a dominant advantage over the dirty technology and one‘s pollution damage cost are internalized, then of 

course the clean technology will displace the dirty technology as soon as capacity can be accumulated (leaving 

aside other possible market failures related to technology diffusion that are not addressed in this paper). And if 

utilizing clean technology makes economic sense on in a highly polluted environment, it naturally follows that 

this technology will not have any future once the environment recovers.‖ 
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CHAPTER III 

 

CLEANER PRODUCTION 

 

 

Introduction 

 

The previous chapter discussed the evolution of environmental management 

techniques and how cleaner production fits into waste load standards and market- based 

instruments for pollution control. While environmental management is multidisciplinary in 

nature, covering environmental science, economics, law, and social sciences, most 

practitioners of environmental management take a narrow view and often this is equated with 

pollution control. It is for this reason that innovations in environmental management such as 

cleaner production fail or have a limited success –environmental managers often fail to 

convey and convince the other stakeholders on the need to adopt their innovations. This 

chapter will review the principles behind and the evolution of cleaner production through 

waste minimisation, international agreements and national promotional initiatives in the Asia-

Pacific region, together with the failure of these efforts. 

 

 

Evolution of Cleaner Production 

 

 To better understand the analysis carried out in this chapter, it is worthwhile 

visualising any natural and anthropogenic process or activity in the context of the box 

diagram shown in Fig. 3-1. Taking wine making as an illustration, grapes, water, phosphoric 

acid, sulphur dioxide and yeast are the raw materials. Phosphoric acid is used for pH control; 
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sulphur dioxide to disinfect the fermenting vats and other utensils; and water for cleaning the 

fermenting vats and other equipment. The main product after fermentation is wine. The 

process is basically the conversion of the sugars in the grapes to alcohol and a mixture of 

trace aromatic compounds collectively called fusel oil. The fusel oil gives the distinctive 

flavour and aroma to the wine. The resulting by-product carbon dioxide could be used in the 

production of carbonated beverages and fire extinguishers. In most instances it is not 

economical to recover and market the carbon dioxide because the wineries are often located 

far from the potential users and as such it is merely vented into the atmosphere as wastes 

material. The other by-products such as grape pulps and peelings could be composted. The 

water from vat and equipment cleaning is included in the waste stream. The quality of the 

grapes is affected by the climate
108

, soil, water availability and weather. The grape variety 

grown is dependent on the cultural preferences of the market and the quality of wine on the 

buyers‘ capacity to pay. The political system may try to discourage wine consumption by 

heavily taxing local consumption while at the same time subsidizing the production for export 

market. If there is an over supply of wine in the market, the price will go down. Wine 

producers may distil the wine and produce brandy and in extreme cases wine vinegar. 

 

                                                 

108
 Weather is short term changes in temperature, humidity, rainfall, wind direction and velocity normally 

evaluated in hourly, daily or at most weekly intervals. Climate is long term changes of the same factors with a 

minimum of 30 years cycles and up to 25,000 years cycles. Keith Colls and Richard Whitaker (2001) Australian 

Weather Book, New Holland Publishers (Australia) Pty Ltd., Sydney.  Page 155 of the book gives a brief 

description of the definitions of climate used in meteorological research.  
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Figure 3.1: Simplified Diagram of Natural and Anthropogenic Processes 

 

 Natural and anthropogenic processes need raw materials and energy. In living 

organisms, the main energy source is the sun. Solar energy,
109

 through the process of 

photosynthesis, converts inorganic compounds with low energy levels such as water and 

carbon dioxide to high energy organic compounds, mainly carbohydrates. Through the food 

chain or the prey-predator relationship, the carbohydrates or high- energy organic compounds 

are converted to plant and/or animal tissues with lower energy levels. Ultimately, at the 

lowest energy level, the animal and plant tissues are converted to carbon dioxide and water. In 

essence, a portion of the solar energy is stored in the high-energy compounds and ultimately 

released back to the atmosphere.
110

  In anthropogenic processes, especially industrial 

                                                 

109
 In isolated areas with high energy concentrations, such as deep sea thermal vents, living organisms are able to 

use the geothermal energy instead of solar energy to drive the food chain. 

 

110
 A portion of dead organic materials may be converted to hydrocarbons or coal by geological forces and stored 

underground for long periods. Natural processes such as underground fire, volcanic activities and plate 

movement as well as human activities recycle those materials back to carbon dioxide and water. 
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processes, the raw materials and energy are converted to finished products and by products. 

The raw materials in an industrial process may be agricultural products, minerals, or semi-

finished products from other industries. Energy sources could be manpower, animal power, 

hydro power, nuclear energy or energy from the combustion of coal, gas and other fuels.  

 

In recent years, manpower and animal power have been on the decline. As discussed 

earlier, all natural and anthropogenic processes have efficiencies of less than 100 per cent.
111

 

Wastes are unavoidable and unwanted output is present in all natural and anthropogenic 

processes, although the quantity of wastes could be minimised by improving the efficiency of 

the process. The maximum operational efficiency of a process is dependent on a number of 

external conditions. In natural processes, the external conditions are normally the 

environmental conditions such as climate, weather, soil fertility and water availability, and 

competitors. On the other hand, man-made processes operate under a number of human-

imposed external constraints such as economic and financial, social, political, and religious 

policies in addition to the factors affecting natural processes. The policies may be in the form 

of legislation, decrees or executive orders. Some policies are well established and their origins 

or rationale are difficult to trace, but they have become part of human habits, norms, customs 

and traditions. The economic and financial policies commonly affecting the performance and 

efficiency of anthropogenic processes are taxation, financial subsidies and penalties, interest 

rates, preferential access to markets, import and export control, and foreign exchange 

valuation. The important social policies are employment practices such as retention and 

dismissal of labour, which affect the flexibility of the labour market, minimum wage, labour 

benefits, saving habits, purchasing preferences, education and training. Some political policies 

                                                 

111
 Refer to Chapter I for a short discussion on the laws of thermodynamics. While the first law of 

thermodynamics states that matter and energy could not be destroyed or created, the second law states that 

during the transformation from one form to another, the quality of energy is continuously degraded.  
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may involve the promotion of domestic production and nationalistic activities, national 

security and the role of the military and the police, the independence of the judiciary, control 

of corruption and promotion of good governance. Religious policies may control the timing 

and spending patterns with some festivities, the banning and/or preference for specific types 

of processes or products, the handling and control of wastes, and the pre-processing of the 

raw materials. 

 

 Process design and development is often considered the exclusive domain of science 

and engineering. The traditional and conceptual picture of the development of the process, 

even from ancient times, is the reclusive alchemist or inventor mixing a wide range of 

ingredients or the backyard eccentric fabricating weird machines. Businessmen and 

practitioners in other disciplines such as public relations or advertisement experts, legislators, 

and consumers‘ advocates become involved after the process has been well developed and 

ready for marketing or mass production. 

 

The process development is considered to be a purely scientific and technical process, 

and intervention by other disciplines will only retard and impede the work. Even the 

investigation and analysis of natural processes are traditionally considered the domain of the 

scientist. While reviewing some of my lecture notes in environmental engineering from 32 

years ago, I noticed that the external constraints were simply labelled ―operating 

environment‖. The operating environment was limited to the physical and chemical 

conditions the processes will be operating in. It referred mainly to the weather, climate, and 

reserve of natural resources. The impacts of other disciplines and policies were neglected. 

 

 From the standpoint of environmental management, the main concern is the reduction 

of the waste generated. From Fig. 3-1, wastes could be minimised by improving the process 
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efficiency to produce more products and by-products, and by using better quality raw 

materials and energy sources. The improvement of the process efficiency has been a natural 

and long-term objective of research and development and in fact could be considered a human 

instinct or habit. Building a bigger and better machine or process even to the point of 

irrationality is an inventor‘s competitive justification for working day and night in often 

uncomfortable circumstances, in a similar manner as an artist or an athlete. Very few of the 

patented inventions are commercial successes, but inventors go on working for the 

recognition of inventing a better machine or process, even for something as simple as a mouse 

trap. Even when the patented invention is a success, most inventors simply return to their 

workshops to work on another invention.  

 

 Although modern processes are quite efficient compared to their predecessors at the 

start of the industrial revolution, the efficiency rates are still very low. For example, typical 

coal-fired power plants are still operating at efficiencies of 36 to 38 per cent; while recent 

developments in supercritical power plants are able to attain efficiencies higher than 50 per 

cent. In simple terms, approximately 50 per cent of the energy in the fuel is lost to the 

atmosphere, cooling water and mechanical friction, even in power plants designed and 

operated at supercritical conditions. 

 

Since the improvement of process efficiency was the primary concern in reducing the 

waste stream, the concept was initially called ―waste minimisation‖ or ―clean technology‖. 

Later, to emphasize the positive environmental impacts, the concept was renamed ―pollution 

prevention‖ and much later, ―environmentally sound technology‖. As discussed later in this 

chapter, while improvements in process technology remains the focal point in reducing 

wastes, experts in environmental management have realized that other aspects of production 

such as management practices, policies, and environmental awareness play an important part 
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in reducing wastage. After all, the industry could be provided with the most efficient process, 

but if this is not properly maintained because of poor management or lack of appreciation of 

its proper operation and maintenance, it will not function properly. Hence, the use of the word 

―technology‖ is discouraged as being too narrowly focused.  

 

 The second priority in process development has been focused on the conversion of the 

waste into useful by-products. ―Someone‘s wastes is somebody else‘s resource‖ is a common 

slogan used to promote the use of waste materials and to reduce, if not prevent, their disposal 

to the environment. The reuse of waste materials has a number of advantages over the use of 

new resources. For example, the use of waste paper for production of low grade paper not 

only conserves forest resources or the trees in the forest, but also reduces the energy and 

chemical requirements. The waste discharge to the environment is also reduced as shown in 

Table 3-1.  
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Environmental 

impact 

Unbleached Kraft 

paper (brand 

new) 

Using waste paper 

pulp 

% change due to 

reuse of waste 

paper 

Oven dried fibre 

required  

1,000 tons 0 -100  

Water 

consumption 

90,000 cum 39,000 cum  -61 

Energy 

consumption 

5 million kw-hr 1.5 million kw-hr -70 

Air pollutants 

generated 

42 tons 11 tons -73 

Water pollutants 

as  

biochemical 

oxygen demand 

15 tons 9 tons -44 

Water pollutants 

suspended solids 

8 tons 6 tons -25 

Solid wastes 68 tons 42 tons -39 

Miscellaneous
112

 

wastes 

850 tons 250 tons -71 

 

Table 3-1: Comparison of the Environmental Impact of the Use of Recycled Paper 
113

 

 

 While the reduction in the waste discharged to the environment from the use of waste 

paper is very significant, most of the waste paper collected in developed countries is used to 

substitute fuel in cement and power plants. Paper has a lower heating value than coal, but 
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  Primarily from the fibre lost during processing. 

 
113

 Ueta (1991) Socioeconomic Evaluation of Municipal Wastes Recycling Schemes, International Expert 

Seminar on Solid Wastes Management, Bandung, Indonesia, United Nations Centre for Regional Development, 

Nagoya, Japan.  Kraft paper is the material commonly used in making grocery bags, envelopes, and folders. 

Kraft is normally produced from wood with long fibres by digesting the wood in solution of sodium sulphate. 

When abaca or hemp is used instead of wood, the paper is called Manilla paper or Manilla envelope. 
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cement and power plant operators are paid for handling the ―recycled‖ paper in addition to the 

fuel saved.
114

 While recycled paper is gaining acceptance even in packaging materials, the 

supply of recycled paper often exceeds the demand, since the demand is artificially 

suppressed through various taxation methods, quotas, social policies, and even environmental 

policies. The use of those factors to suppress demand will be discussed in detail in the next 

two chapters. 

 

 The third strategy in process improvement is to modify or change the raw material and 

energy source. If the raw material and energy source contain fewer wastes or chemicals with a 

potentially high negative impact on the environment, then the outgoing waste stream will be 

reduced or will be easily assimilated into the environment. The use of waste paper from 

offices, residences and commercial establishments is also an example of the reduction of the 

waste stream directed to the environment through changes in the raw material output. Another 

example is the use of ozone to bleach paper instead of chlorine gas. Chlorine reacts with 

organic compounds in the paper to form halogenated organics, which have properties similar 

to chlorine-based insecticides like DDT and are highly persistent in the environment. While 

ozone is not as effective as chlorine in bleaching the pulp, the main waste materials after 

bleaching are oxygen and excess ozone. Ozone is an unstable substance and after a few 

minutes it is reduced to oxygen. An ordinary oxygen molecule in the air contains two atoms 

of oxygen. Ozone, on the other hand, contains three atoms of oxygen, and for this reason it is 

unstable and reactive under room temperature.
115

 Ozone oxidises the organic material, 

                                                 

114
 U. Treibsweller and U. Hitchene (2004) The Impact of Environmental Regulation on Competitiveness in the 

German Manufacturing Industry- Comparison with Other Countries in the European Union. Journal of Cleaner 

Production, 12, 21.  

 

115
 In a highly urban environment, ozone readily reacts with partially burnt hydrocarbons causing smog. The 

earth‘s atmosphere is covered by an ozone layer produced from the interaction of oxygen and high energy solar 

radiation. The process acts like a screen preventing the high energy solar radiation from reaching the earth‘s 

surface.  
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decolorizing the pulp in a similar manner as the dyes fading in clothes exposed to the air and 

sunlight. Chlorine is a much stronger oxidising agent than ozone. 

 

 It is often technologically more efficient and cost effective to treat large quantities of a 

material in a small area than small quantities spread over a large geographic area. This is 

commonly called ―the economies of scale‖. For example, it is easier to remove the sulphur 

from crude oil in the refinery, and market the recovered sulphur to chemical plants than to 

recover the sulphur dioxide from motor vehicles. It would be economically impossible to 

collect the few grams of sulphur that might be recovered from each motorist and market it. 

Aside from the cost of collecting the few grams of sulphur from the motorists, there is also a 

question of quality control. The quality of the sulphur recovered from individual motorists is 

affected by their individual traits and habits such as cleanliness, maintenance of the collection 

containers and storage.  

 

 Today, waste reduction also covers the product itself. The product is designed to 

facilitate the dismantling and segregation of recoverable materials to speed up the recycling 

and reuse. Parts of the products that are difficult to segregate are matched with materials 

which will have minimal impacts on the quality of the recycled materials. The automotive 

industry is a forerunner in product redesign with the objective of maximising recycling and 

reuse. One of the constraints in the recycling and reuse of the ferrous components in cars is 

the impact of copper and aluminium on the metallurgical properties of the recycled iron. The 

copper and aluminium impurities in steel reduce the ultimate strength. Steel made from old 

cars is used for non-structural purposes and the demand is limited. In old cars, it is very 

labour intensive to segregate the parts such as radiators that may contain aluminium or 

copper. However, even in developed countries such as Australia, scrap yards are still designed 

to merely squash the car for low cost recycling. 
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In countries such as Denmark, reusable packaging such as glass bottles is standardised 

to facilitate recycling and reuse. However, the standardisation of reusable containers to 

improve efficiency has been questioned in a number of cases as trade protectionism disguised 

as environmental measures. Standardisation of reusable containers effectively places external 

suppliers at a disadvantage since it is expensive for them to modify their manufacturing 

process to accommodate the variations, especially if the quantities requiring the change are 

very small. Danish law, on the other hand, allows the use of non-refillable bottles provided a 

deposit, return and recycling system is set up which results in the same outcome as the use of 

refillable bottles. The European Commission noted that the Danish laws allow foreign 

suppliers and manufacturers of goods packaged in non-refillable bottles to compete with 

Danish manufacturers and suppliers of similar goods provided they set up the necessary 

infrastructure to collect the empty bottles. However in practice there was no commercial 

possibility for the foreign competitors to build the infrastructure independent of the local 

companies. 
116

 It is very expensive for foreign competitors to build and operate the recycling 

infrastructure for a very small volume of recycled materials. 

 

 A similar case in 1990 was decided by the High Court of Australia in favour of 

Castlemaine Tooheys Ltd.
117

  Since the 1970s, the use of non-refillable glass bottles in 

Australia for the sale of beer has increased at the expense of refillable bottles. There are very 

strong financial incentives for beer manufacturers to use non-refillable beer bottles – from 

lower initial cost of the bottles, lower plant and equipment cost and lower transport cost. To 

reduce the quantity of non-refillable beer bottles in the domestic solid wastes, South 
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Australian parliament passed the Beverage Container Act 1975 (SA)
118

 that provided 

refundable deposit of A$0.05 for every bottle of beer sold. The refundable deposit scheme 

effectively penalised the non-refillable beer by an equivalent amount. In January 1986, Bond 

Brewing Companies trading as Castlemaine Tooheys Ltd, embarked on a strong marketing 

campaign in South Australia capturing almost 10 per cent of the market and displacing the 

local beer brewers. The South Australian Parliament passed the Beverage Container Act 

Amendment (SA) Act of 1986
119

, increasing the refundable deposit from A$0.05 to A$0.15 

per bottle on the contention that the quantity of non-refillable bottles going to the landfill was 

increasing and the A$0.05 incentive to recycle the used beverage bottles was no longer 

attractive due to inflation in the past 11 years. While the title of the Act addressed the 

beverage industry in general, the Act continued to require a lower deposit for carbonated soft 

drinks, water, and mineral water at A$0.05. The deposit for refillable beer bottles was reduced 

to A$0.04. Aside from using refillable bottles, the South Australian brewers were using 350 

ml bottles in addition to the standard 750 ml bottles. Bond Breweries only used the 750 ml 

bottles in order to reduce the packaging and transport cost. Section 7 of the 1986 Act 

exempted the 350 ml refillable bottles from any deposit. The High Court decided that the 

Beverage Container Act Amendment (SA) Act of 1986 was protectionist, discriminatory and 

infringing on sec. 92 of the Australian Constitution.
120

 Section 92 of the Australian 

Constitution states:  

―On the imposition of uniform duties of customs, trade, commerce, and intercourse 

among the States, whether by means of internal carriage or ocean navigation, shall be 

absolutely free.  

But notwithstanding anything in this Constitution, goods imported before the 

imposition of uniform duties of customs into any State, or into any Colony which, whilst 

the goods remain therein, becomes a State, shall, on thence passing into another State 

within two years after the imposition of such duties, be liable to any duty chargeable on 
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the importation of such goods into the Commonwealth, less any duty paid in respect of 

the goods on their importation.‖  

 

 Practices to reduce wastage from a process that goes beyond technological innovation 

and considers all the factors affecting the production of useful products and by-products as 

well as wastes are commonly called ―cleaner production‖. The factors affecting the 

production of useful products, by-products and wastes are shown in Fig. 3-1. However, the 

focus on other production factors evolved slowly from the initial focus on technological 

innovation such that a number of countries and international organizations have had their own 

programs and preferences in place before the use of the term ―cleaner production‖ became 

widely accepted. In each of those jurisdictions, the original terms used in their legislation and 

regulations are maintained. Researchers such as Fosch and Gallopoulos
121

 and Fosch
122

 

integrate the relationships of industries, society and environment and are of the opinion that 

the analysis of the production factors shown in Fig. 3-1 should not be limited to a particular 

industry but integrated with all the industries and the society using the products and by-

products, as well as the environment receiving the wastes. 

 

 

Definition and Scope of Cleaner Production 

 

The United Nations Environment Programme defines ―cleaner production‖ to be ―the 

continuous application of an integrated, preventive strategy applied to processes, products and 

services in the pursuit of economic, social, health, safety and environmental benefits.‖
123

  The 
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Asia Pacific Economic Cooperation (APEC) 1997 Environment Ministerial Meeting on 

Sustainable Development in Toronto, Canada stated:
124

 

 ―Cleaner production covers both processes, products and services and all impacts, 

including their design, utilization and usage of raw materials and energy. It covers all 

wastes – hazardous/toxic or not – whether emitted into the air, water and onto land. The 

term acknowledges that cleaner production requires not only improving efficiency and 

material substitution using tools such as technology and know-how but new managerial 

skills and policies as well. It also acknowledges the importance of design and the use of 

products as well as services.‖  

 

UNEP‘s definition is: 

 ―Cleaner production is the continuous application of an integrated, preventive 

strategy to processes, products and services to increase efficiency and reduce risks to 

humans and the environment.‖
125

  

 

 APEC and UNEP defined the scope of cleaner production as: 

― For production processes: cleaner production includes conserving raw materials 

and energy, eliminating toxic raw materials, and reducing the quantity and toxicity of all 

emissions and wastes before they leave the process. 

For products: the strategy focuses on reducing impacts along the entire life cycle of 

the product from raw materials extraction to ultimate disposal of the products 

For services: cleaner production reduces the environmental impact of the service 

provided over the entire life cycle, from system design and use to the entire consumption 

of resources required to provide the services. Cleaner production requires applying know-

how, improving technology and changing attitudes.‖ 

 

 It should be noted that a number of international organizations such as the Association 

of South East Asian Nations (ASEAN) preferred to segregate the technological aspects from 

cleaner production, although almost all of its member countries are signatories to UNEP‘s 

International Declaration on Cleaner Production as of 30 September 2005 and are members of 

the APEC. Thus, the ASEAN Yangon Resolution on Sustainable Development signed on 18 

December 2003
126

: 
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 ―…acknowledge the importance of promoting environmentally sound technologies 

for effective environmental management and economic growth through appropriate 

regional mechanism as envisaged in the Hanoi Plan of Action by the year 2004.‖ 

 

ASEAN insistence on the use of the term ―environmentally sound technologies‖ instead of 

―cleaner production‖ can be traced back to the ASEAN Resolution on Environment and 

Development signed in Singapore on 18 February 1992.
127

 During this meeting, the ASEAN 

member countries agreed ―to promote the application of appropriate and environmentally 

sound technologies, as well as to encourage support from the business sector and the public 

for clean production and industrial practices‖. It should be noted that in this resolution, the 

ASEAN ministers distinctly differentiated environmentally sound technologies from cleaner 

production. The idea could be further traced to Agenda 21 signed in 1992 at the United 

Nations Conference on Environment and Development (UNCED),
128

 where environmentally 

sound technology was defined on a broader scale than ―cleaner production‖. Agenda 21 also 

used the terms ―cleaner production‖ and ―clean technology‖ interchangeably with 

―environmentally sound technology‖ in a very confusing manner as discussed later in this 

chapter.  

 

 The United States and Canada preferred to use the term ―pollution prevention‖ instead 

of ―cleaner production‖. Environment Canada
129

 defines ―pollution prevention‖ as the use of 

processes, practices, materials, products or energy that avoid or minimise the creation of 

pollutants and wastes, and reduce the overall risk to human health or the environment. 

Environment Canada‘s definition of ―pollution prevention‖ is very similar to UNEP‘s 
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definition of ―cleaner production‖. The US Pollution Prevention Act of 1990
130

 identified 

―pollution prevention‖ as the national environmental policy of the United States. Sec. 13101 

of the Act states: 

 ―The Congress hereby declares it to be the national policy of the United States 

that pollution should be prevented or reduced at source whenever possible; pollution that 

cannot be prevented should be recycled in an environmentally safe manner, whenever 

feasible; pollution that cannot be prevented or recycle should be treated in an 

environmentally safe manner whenever feasible; and the disposal or other release into the 

environment should be employed only as a last resort and should be conducted in an 

environmentally safe manner.‖ 

 

This definition of ―pollution prevention‖ is much narrower in scope than ―cleaner production‖ 

as defined by UNEP. The US definition of ―pollution prevention‖ is more widely used than 

the Canadian definition. ―Pollution prevention‖ is primarily focused on the process and its 

potential negative impact on the environment and human health. It normally does not include 

services and has only minor concern on the management of the products beyond the 

manufacturing stage.  

 

―Wastes minimisation‖ is used interchangeably with ―cleaner production‖ under the 

Canadian definition of ―pollution prevention‖. Under US practices, ―wastes minimisation‖ has 

a wider scope than ―pollution prevention‖ as it also covers recycling, reuse and recovery of 

the product after the latter has served its intended purpose. The US and Canada preferred to 

use the term ―pollution prevention‖ instead of ―cleaner production‖ as the broader 

government policies on industrial operation discourage the government and its 

instrumentalities from interfering with management prerogatives in the operation of private 

businesses.  
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 ―Green productivity‖ is defined as a strategy for enhancing productivity and 

environmental performance for overall socio-economic development. The Asian Productivity 

Organisation coined the term ―green productivity‖ in 1994 and has been using this term 

instead of ―cleaner production‖. ―Green productivity‖ is seldom used by other organizations 

outside of the International Productivity Organization and its affiliates.  

 

 ―Cleaner production‖ is more widely used among member countries of the United 

Nations because of the frequent use of the term in official communications of the UN and its 

affiliated agencies. However, environmental writers and mass communication experts are 

always developing new terms to attract readership and public support for their particular 

views and concerns. For example, the concept of ―industrial ecology‖ and/or ―industrial 

metabolism‖ has evolved in recent years. Industrial ecology and/or industrial metabolism is 

the study of industrial systems and economic activities and their link to fundamental natural 

systems. While the definition of ―industrial ecology‖ does not have any similarity to the 

definition of ―cleaner production‖, the scope and strategy used in the former is very similar. 

As summarised by UNEP,
131

 the six principal elements of  ―industrial ecology‖ are: 

(i) creating industrial ecosystems that maximise the use of recycled materials in 

production, optimising the use of materials and embedded energy, minimising 

waste generation and re-evaluating ―wastes‖ as raw material for other processes; 

(ii) balancing industrial input and output to the natural ecosystem capacity: 

understanding the ability of the larger natural system to deal with toxic and other 

industrial wastes in typical and catastrophic situations; 
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(iii) dematerialising industrial output by reducing materials and energy intensity in 

industrial production;  

(iv) improving the metabolic pathways of industrial processes and materials use, 

reducing or simplifying industrial processes to emulate natural and highly 

efficient ones;  

(v) systemic patterns of energy use to promote the development of an energy supply 

that functions as a part of the industrial ecosystem and is free of the negative 

environmental impacts associated with current patterns of energy use; and  

(vi) policy alignment with a long-term perspective of industrial system evolution 

with nations working together to integrate economic and environmental policies. 

 

 The term ―industrial ecology‖ was first used by Robert Fosch and Nicolas 

Gallopoulos
132

, while the term ―industrial metabolism‖ was first used by Robert Ayres,
133

 in 

his paper of the same title. The definitions of ―industrial ecology‖ varied from the perpetual 

motion concept as expounded by Robert Fosch to the mere modification of existing practices 

as defined by Lowe
134

. As discussed earlier in Chapter II of this thesis, the perpetual motion 

machine is scientifically impossible to attain because of the continuous degradation of the 

quality of energy as defined by the second law of thermodynamics. However, the notion of a 

perpetual motion machine is so attractive that a number of those machines do get registered in 

the patent offices of various countries. According to Robert Fosch:
135
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―The idea of an industrial ecology is based upon a straightforward analogy with 

natural ecological systems. In nature an ecological system operates through a web of 

connections in which organisms live and consume each other and each other‘s wastes. 

The system has evolved so that the characteristic of communities of living organism 

seems to be that nothing that contains available energy or useful material will be lost. 

There will evolve some organism that will manage to make its living by dealing with any 

wastes product that provides available energy or usable materials. Ecologist talk of a food 

web: an interconnection of uses of both organisms and their wastes. In the industrial 

context we may think of this as being use of products and wastes products. The system 

structure of a natural ecology and the structure of an industrial system or an economic 

system are extremely similar.‖ 

 

 The fallacy of Fosch‘s concept is very apparent as communities of living organisms 

are very inefficient in utilizing the materials and energy inputs with the result that a large 

amount of energy and matter is wasted. Coal and petroleum resources are nothing more than 

the material and energy wastes in past geologic eras that communities of living organisms 

could not utilize and had to discard as wastage. Human consumption is merely an attempt to 

use those accumulated waste materials and energy with potentially dangerous impacts on the 

environment – especially through global warming. On the other hand Ernest Lowe
136

 stated:  

―The heart of industrial ecology is a simple recognition that manufacturing and 

service systems are in fact natural systems, intimately connected to their local and 

regional ecosystems and the global biosphere … the ultimate goal … is bringing the 

industrial system as close as possible to being a closed loop system, with near complete 

recycling of all materials‖. 

 

From his definition, Lowe is very much aware that the recycling of materials requires inputs 

of high quality energy as discussed in Chapter II and while the quantity of energy is 

conserved, the quality is continuously and irreversibly degraded. Hence, he did not mention 

the recycling of energy. 

 

The main difference between ―industrial ecology‖ and ―cleaner production‖ is the 

wider scope of analysis involved in the former. Industrial ecology involves the 

interrelationship of a particular industry to other industries in addition to the environment. As 
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Gradel and Allenby
137

 put it ―No firm exists in a vacuum. Every industrial activity is linked to 

thousands of other transactions and activities and to their environmental impacts.‖  

 

Evaluating these thousands of other transactions and linkages is one of the main 

difficulties in applying industrial ecology into practice. Even from the standpoint of national 

planning, the resources and cost of identifying, quantifying and evaluating the linkages and 

impacts would be very high, and ultimately the benefits of the exercise could not justify the 

resources expended. It would be almost impossible for a private company to obtain 

information from linked industries especially those where its interaction is indirect. For 

example, an industry using steel will have some difficulty in obtaining information on 

production, operational and environmental impact from the steel mill with which it has direct 

contact but it would be next to impossible to obtain production and operational information 

from the transporter of the raw materials to the steel mill and the coal, limestone, and iron ore 

miners. The steel mill may have a number of coal, limestone and iron ore suppliers. The 

proportion of the goods from each supplier could vary from time to time. In periods of 

scarcity, the steel mill may buy the iron ore on the spot market and to inquire on the linkages, 

environmental impacts and other transactions of the supplier on the spot market will cause 

unnecessary delays. Lastly, some information is protected by intellectual property rights and 

confidentiality of business information.  

 

Environmentally sound technology is another term commonly used in UN documents 

especially Agenda 21 
138

. Chapter 34 is devoted to the transfer of environmentally sound 

technology, cooperation and capacity building. Traditionally, environmentally sound 
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technology has a narrower scope than cleaner production, as it is limited to the technology 

aspects as defined in Sec. 34.1 and Sec. 34.2 of Agenda 21. 

 

 Sec. 34.1 of Agenda 21 states: ―Environmentally sound technologies protect the 

environment, are less polluting, use all resources in a more sustainable manner, recycle more 

of the wastes and products and handle residual wastes in a more acceptable manner than the 

technologies for which they were substitutes‖. However, Sec. 34.2  of Agenda 21 states: 

―Environmentally sound technologies in the context of pollution are ‗processes and product 

technologies‘ that generate low or no wastes for the prevention of pollution. They also cover 

‗end of pipe‘ technologies for treatment of pollution after it has been generated.‖ Further on in 

Sec. 34.3 of Agenda 21 the meaning of environmentally sound technologies is expanded from 

the context of products and processes to include services, design, management and 

organizational structure to make it synonymous with cleaner production. Sec. 34.3 of Agenda 

21 further states:  

―Environmentally sound technologies are not just individual technologies, but total 

systems which include know-how, procedures, goods and services, and equipment as well 

as organizational and managerial procedures. This implies that when discussing transfer 

of technologies, the human resource development and local capacity building aspects of 

technology choices, including gender relevant aspects, should also be addressed. 

Environmentally sound technologies should be compatible with nationally determined 

socio-economic, cultural and environmental priorities.‖  

 

UNEP considers ―cleaner production‖ as equivalent to ―environmentally sound 

industrial production technology‖. For example, in the 16
th

 Governing Council Meeting of 

UNEP, the council recommendation on the Transfer of Environmentally Sound Industrial 

Production Technology
139

 was based solely on the definition of ―cleaner production‖. UNEP 

through its Division of Technology and Industry and Economics located in Paris organizes 

high level seminars on cleaner production, and with UNIDO coordinates the worldwide 
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programs of National Cleaner Production Centres. However, for urban environmental 

problems, UNEP created the International Environment Technology Centre (IETC) in Osaka 

and Shiga, Japan in 1994. 

 

IETC promotes environmentally sound technologies. From the operations of IETC and 

the UNEP Division of Technology and Industry as well as from Agenda 21, it can be seen that 

―cleaner production‖ is merely a sub-discipline of ―environmentally sound technology‖.  

―Cleaner production‖ is environmentally sound technology as applied to industrial production 

processes. 
140

  

 

For economic efficiency, most manufacturers prefer to locate close to the market,  

transportation hub, skilled and unskilled labor pool and other industries that provide finished 

and semi-finished products. For this reason, a large number of industries are located close to 

urban centers.
141

 The optimal application of the concepts of ―cleaner production‖ extends 

beyond the confines of the manufacturing plant and practice, especially considering the 

environmental and social impacts of the products and waste emissions. In fact, industrial 

ecology even considers the integration of the industry into the natural ecosystem in addition to 

anthropogenic ecosystems such as the urban environment.  
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The various terms used to define cleaner production are coined by mass 

communication experts, and are used to encourage businesses and the public to use those 

techniques to reduce wastage and hence the waste discharged to the environment. As earlier 

discussed, the terms  that have been used and are widely accepted by the public are ―eco-

efficiency‖, ―green productivity‖, ―pollution prevention‖, ―environmentally sound 

technologies‖, ―wastes minimization‖ and ―clean technology‖. As will be discussed later in 

this chapter, those terms are incorporated in national legislation and programs of international 

organisations and non-governmental organisations. Like the ASEAN countries, a number of 

national and international organizations are reluctant to accept or change the titles of their 

programs or amend their legislation to use the term ―cleaner production‖. The problem is 

further compounded with the new terms being coined and used in literature, often with still 

undefined meaning and scope, which for all purposes and intent are very similar to ―cleaner 

production‖. The term ―industrial ecology‖ is an example of this emerging field of study. For 

this reason, the UNEP International Declaration on Cleaner Production
142

 of 2001 recognises 

those strategies as different and distinct from ―cleaner production‖. The preamble of the 

Declaration explicitly states: ―We believe that Cleaner Production and other preventive 

strategies such as Eco-Efficiency, Green Productivity and Pollution Prevention are preferred 

options. They require the development, support and implementation of appropriate measures.‖ 

 

Unlike other international declarations sponsored by the United Nations and its 

agencies, the International Declaration on Cleaner Production is open to provincial, state and 

local governments, private business, business associations, professional associations, 

consultants, academia, non-governmental organizations, international agencies and inter-

governmental organizations. As of 30 September 2005 only 54 sovereign states had signed the 
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Declaration compared to 220 private companies, 35 local governments and 220 from business 

associations, the academia, and other groups.. Among the G7 member countries, the United 

States, France, Germany and Japan have not signed the declaration.
143

 It should be noted that 

the International Declaration on Cleaner Production is silent on ―environmentally sound 

technology‖, the main equivalent of Cleaner Production in Agenda 21. Agenda 21 is the main 

UN document approved by head of states at the United Nations Conference on Environment 

and Development (UNCED) for the world to attain sustainable development. In the same 

declaration UNEP declared that ―cleaner production‖ is equivalent or similar to ―eco-

efficiency‖, ―green productivity‖, ―pollution prevention‖ and ―industrial ecology‖.  

 

 

The Promises of Cleaner Production 

 

As shown in Table 3-1, ―cleaner production‖ is an effective way of reducing the 

wastes discharged into the environment. Demonstration projects have shown that the 

economic rate of return for cleaner production is higher than 20 per cent per annum, and in a 

number of instances may exceed 100 per cent. Cleaner production reduces the cost of waste 

treatment by reducing the quantity of waste and its persistence in the environment. It also 

improves the recycling and recovery of the product, thus increasing the ―sunk value‖ of the 

product after it has gone beyond its usefulness. Sunk value, also known as salvage value, is 

the value of the product after its useful life. For example, the sunk value of a junk car in 

Sydney today is A$50 plus free pick up. If there more uses for the junk car, the price will go 

up. Cleaner production improves the gross income of an industry by creating markets for by-

products, and even wastes. Cleaner production programs involving by-product sales from 

wastes are commonly called ―waste exchange programs‖. 
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The potential advantages of cleaner production could extend beyond the protection of 

the environment. Jose Goldemberg, former Minister of Education for Brazil from 1990 to 

1992, was a strong proponent in international fora on the use of cleaner production policies 

and strategies to enable developing countries to develop rapidly or ―leapfrog‖.
144

 He took the 

stance for cleaner production after studying the historical trend in energy intensity of a 

number of countries undergoing various stages of development. Energy intensity is defined as 

energy consumed to generate $1,000 of gross domestic product. However, energy intensity 

has a number of shortcomings as a measurement of economic efficiency.  

 

Firstly, the developing country‘s salary levels are low because of a large labour 

surplus and other economic policies such as the minimum wage. A labourer in a developed 

country may consume three times more energy than a labourer in a developing country in 

digging one cubic meter of soil but since the former is paid ten times more than the latter, the 

energy intensity for this particular job in the developed country is 0.3 times compared to that 

of the developing country. This could be corrected by using the purchasing power parity. 

Purchasing power parity is an adjustment factor to consider the variations in the prices of 

basic commodities and services where the income is spent or applied. While developed 

countries have higher income levels than developing countries, the costs of basic commodities 

and services are also higher. Hence, $1 paid to a worker in a developing country, when 

adjusted by the purchasing power parity, is doubled if the cost of basic commodities in the 

developing country is one half of the cost in the developed country being compared. 

Similarly, the energy intensity difference narrows down from 0.3 times to 0.6 times.
145
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Secondly, inflation has a strong impact on the gross domestic product, lowering the 

energy intensity without necessarily increasing the production efficiency.  

 

Lastly, the service sector has a lower energy consumption per worker, but the salary 

level is much higher than in the manufacturing sector such as ore and metal refining. While 

energy is a common commodity in all aspects of the economy, the consumption in the 

manufacturing industry is much higher than in the service sector. Energy is used in the 

manufacturing sector to refine the raw materials, while in the service sector, energy is used 

primarily to run the office air conditioners, elevators and computers.  

 

Energy intensity is to some extent a good indicator of the inefficiency or wastage in 

the economy. During the initial years of development, the energy intensity is higher and as the 

development process matures, it gradually declines. As Goldemberg noted: 
146

 

 ―Peaks in energy intensity are less intense for latecomers to industrial development 

than they are for pioneers of industrial development, such as the United Kingdom or the 

United States. This is because the later developing countries have more modern and 

efficient technologies at the outset, which allow them to ―leapfrog‖ steps taken by 

pioneers of industrial development. This paper argues that the strategy of ―leapfrogging‖ 

is the only way to reconcile the aspirations of developing countries for modernization 

with the high environmental cost that such modernisation creates at both the local and 

global levels‖. 

 

Goldemberg‘s optimism at the potential of improved process efficiencies or cleaner 

production in general is shared by leaders in developed countries as well. As Senator John 

Kerry
147

 of the United States puts it:  

                                                                                                                                                         

hamburger in both developed and developing countries. The main premise of the McDonald index is the 

uniformity of the production and quality of the hamburger among McDonald franchise holders. Franchise 

holders are required to pass intensive course in hamburger preparation. However, McDonald hamburgers are 

almost made exclusively using local materials and sold considering the capacity of the local population to pay 

for the product. Hence, the price of McDonald hamburgers reflects the price differential of procuring the same 

type and quantity of good produced locally in different countries.  
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―Many of our best environmental technologies are cleaner production design, as 

opposed to end-of pipe clean up or control technologies… Although it is a good place to 

start, our efforts need not, and should not, focus only on promoting our industries. We 

have at our disposal a host of tools for encouraging other nations to adopt more 

economically and socially sound development paradigms. Because we are all in this 

together, the effective use of those tools is not just a moral imperative: it is a survival 

imperative.‖ 

 

 In his paper, Senator Kerry elaborated on the tremendous potential trade and market 

for US industries. He estimated that the US could export more than US$400 billion per year 

and possibly play a dominant role. As he states it 
148

 

―Envirotech is a $200 billion a year industry headed for a $400 billion or more at 

the end of the decade. It is an industry in which the United States begins with a forty per 

cent market share and has enormous capacity to expand. Environmental needs and 

environmental awareness are growing around the globe, as evidenced in everything from 

trade negotiations that emphasize environmental standards to new consumer publications 

that highlight environment friendly goods. The demand is there. There are hundreds of 

thousand of jobs waiting to be created in recycling technologies, in energy conservation 

and alternative sources of power, in new manufacturing design, in pollution clean up and 

in environmental services.‖ 

 

 

 

 

Cleaner Production and International Conventions 

 

 Considering the potential economic, social and environmental benefits of cleaner 

production, international organizations have readily embraced the concept as the cornerstone 

of their environmental management program. In 1992, at the United Nations Conference on 

Environment and Development in Rio De Janeiro, Brazil, cleaner production was identified in 

Chapter 30 Agenda 21 document as the main environmental management tool to address 
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industrial pollution, especially the disposal of toxic and hazardous wastes.
149

 This was barely 

two years after the ―cleaner production‖ definition and scope was formally promulgated by 

UNEP.  

 

Agenda 21 

 

 Agenda 21 is a detailed action plan to be carried out by the member States of the 

United Nations into the 21
st
 century to promote sustainable development by addressing the 

social, environmental and development programs that were identified by the various 

preparatory and working committees of the conference. The implementation of Agenda 21 is 

considered crucial for the continued well-being of humanity. Thus the opening sentence of 

Agenda 21 declares that humanity is at a defining point in history. Chapter 1 of Agenda 21 is 

the preamble, and the first paragraph of the preamble states: 
150

 

―Humanity stands at a defining moment in history. We are confronted with a 

perpetuation of disparities between and within nations, a worsening of poverty, health, 

and illiteracy, and the continuing deterioration of the ecosystem on which we depend for 

our well being. However, integration of environment and development concerns and 

greater attention to them will lead to the fulfillment of basic needs, improved living 

standards for all, better protected and managed ecosystems and a safer, more prosperous 

future. No nation can achieve this on its own; but together we can – in a global 

partnership for sustainable development.‖ 

 

Aside from the global version of Agenda 21 that was approved at UNCED, each 

nation was to develop its own national Agenda 21 following a similar pattern to the main 

document – adhering to the principles of the Rio Declaration on Environment and 

Development in addressing domestic issues in accordance with the capacities and priorities of 
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the countries. Countries within the same region may also prepare a regional Agenda 21. The 

last paragraph of the Agenda 21 preamble states:
151

  

―The program areas that constitute Agenda 21 are described in terms of the basis for 

action, objectives, activities and means of implementation. Agenda 21 is a dynamic 

program. It will be carried out by the various actors according to the different situations, 

capacities and priorities of countries and regions in full respect to the different principles 

contained in the Rio Declaration on Environment and Development. It could evolve over 

time in the light of changing needs and circumstances. This process marks the beginning 

of a new global partnership for sustainable development.‖ 

 

The aggregate of the national Agenda 21 plans was expected to attain sustainable 

development as envisaged in the last sentence of the first paragraph of the preamble: ―No 

nation can achieve this on its own; but together we can – in a global partnership for 

sustainable development‖. 

 

 Agenda 21 as signed at UNCED in 1992 was designed as a basis for action for the 

signatory countries to attain sustainable development by the 21
st
 century. Agenda 21 is 

divided into action programs, with each program having defined objectives, activities and 

means of implementation. It is a dynamic document which required the signatory countries to 

regularly meet to review the implementation progress regularly. In spite of the importance and 

urgency in implementing it at the international, regional and national levels, Agenda 21 is a 

non-binding agreement and action plan among the signatories. 

 

In the first review of the Agenda 21 in 1997
152

, the UN General Assembly reiterated 

its importance in attaining sustainable development. The third paragraph of the Statement of 
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Commitment of the UN General Assembly resolution No. A/RES/s-19/2 of 19 September 

1997 states:
153

  

―Our focus at this special session has been to accelerate the implementation of 

Agenda 21 in a comprehensive manner and not to negotiate its provisions or to be 

selective in its implementation. We reaffirm that Agenda 21 remains the fundamental 

programme for achieving sustainable development.‖ 

 

 

Although Agenda 21 has been identified as the main mechanism for attaining 

sustainable development, the programs, objectives, activities and means of implementation 

have not been analysed and justified in terms of the meaning of sustainable development.  

 

 Chapter 30 of Agenda 21
154

 is ―Strengthening the Role of Business and Industry‖. The 

first program area of this chapter is promoting cleaner production. The main objective of the 

program is for government, business and industry, including trans-national corporations, to 

increase the efficiency of resource utilization, including reuse and recycling of residues, and 

to reduce the quantity of waste discharge per unit of economic output. The suggested 

activities to attain the objectives are:
155

 

(i) for government to identify and implement a mix of economic instruments and 

normative measures to promote cleaner production with especial consideration 

for small and medium sized enterprises;  

(ii) for government, business, academia and international organizations to develop 

and implement concepts and methodologies to internalise the environmental cost 

in the accounting and pricing mechanisms;  
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(iii) for government to promote technological know-how and cooperation between 

enterprises, encompassing identification, assessment, research and development, 

management marketing and application of cleaner production;  

(iv) for industry to incorporate cleaner production policies in its operation and 

investments, taking into consideration its influence on suppliers and consumers;  

(v) for industry and business associations to encourage individual companies to 

undertake programs for improved environmental awareness and responsibility;  

(vi) for international organizations to increase education, training and awareness 

activities relating to cleaner production; and  

(vii) for international and non-governmental organizations, including trade and 

scientific organizations to strengthen their ―cleaner production‖ database. 

 

 In Chapter 20 of Agenda 21, ―Environmentally Sound Management of Hazardous 

Wastes‖, the implementation and activities of the first three program areas are mainly based 

on the use of cleaner production. The three main program areas in this chapter are: 

(i) promoting the prevention and minimisation of hazardous wastes;  

(ii) promoting and strengthening institutional capacities in hazardous waste 

management; and  

(iii) promoting and strengthening international cooperation in the management of 

trans-boundary movements of hazardous wastes. 

 

Significant sections in this chapter dealing with cleaner production are: 

(i) Sec. 20.13 (b) for government, with the help of multilateral cooperation, to provide 

economic and regulatory incentives to stimulate industries towards cleaner 

production methods;  
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(ii) Sec. 20.13 (e) for government to cooperate with industry to develop guidelines and 

a code of conduct leading to cleaner production;  

(iii) Sec. 20.13 (h) for governments to promote cleaner production through the 

establishment of centres providing information and training on environmentally 

sound technologies;
156

   

(iv) Sec.20.13 (i) for industry to establish an environmental management system 

including the environmental auditing of its production and distribution systems in 

order to identify the areas where cleaner production methods are needed;  

(v) Sec. 20.13 (j) for the relevant and competent agencies of the UN to take the lead to 

develop guidelines for estimating the costs and benefits of various approaches to 

the adoption of cleaner production;  

(vi) Sec. 20.14 (c) for international organizations, through UNEP and the International 

Cleaner Production Information Centre, to extend and strengthen the existing 

database for collection of information about cleaner production;  

(vii) Sec. 20.14 (d) for all UN organs and organizations to promote the use and 

dissemination of information collected through the Cleaner Production Network;  

(viii) Sec. 20.17 (c) for States to encourage industry to develop schemes to integrate the 

cleaner production approach into the design of products and management 

practices;  

(ix) Sec. 20.18 (a) for governments, international organizations, and industry to 

encourage industrial training programs incorporating hazardous wastes prevention 

and minimization techniques and launching demonstration projects at the local 

level to develop ―success stories‖ in cleaner production;  
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(x) Sec. 20.18 (b) for industry to integrate cleaner production principles and case 

examples into training programs and establish demonstration projects/networks by 

sector/country;  

(xi) Sec. 20.18 (c)  for all sectors in society to develop cleaner production awareness 

campaigns and promote dialogue and partnership with industry and other actors; 

and  

(xii) Sec. 21.19 (c) for governments to work with industry on sector-by-sector cleaner 

production and hazardous wastes minimization campaigns, as well as on the 

reduction of such wastes and other emissions. 

 

 In environmental science, toxic and hazardous substances are often addressed at the 

same time, as a large number of hazardous chemicals are also toxic. Hazardous substances 

include those which are explosive, contaminated with pathogenic substances or corrosive. For 

example, hospital wastes are considered hazardous wastes rather than toxic wastes. Gasoline 

is often categorized as a hazardous substance as the risk comes more from a fire and 

explosion rather than poisoning, although gasoline taken in high concentrations is poisonous 

and long-term exposure to gasoline is carcinogenic. Chapter 19 of Agenda 21 deals with the 

―Environmentally Sound Management of Toxic Chemicals, Including Prevention and Illegal 

International Traffic in Toxic and Dangerous Products‖. One of the main applications of 

cleaner production is the reduction of toxic chemicals in the wastes, by-products and products 

themselves through the substitution of non-toxic chemicals in the raw materials and 

intermediaries. However, Chapter 19 is silent on the application of cleaner production and 

instead the implementation and activities are based on clean technology. 

 

 The programs in Chapter 18 of Agenda 21 are also based on ―clean technology‖ rather 

than on ―cleaner production‖. Chapter 18 is the ―Protection of the Quality and Supply of 
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Freshwater Resources: Application of an Integrated Approaches to the Development, 

Management and Use of Water Resources‖. 

 

 The implementation of Agenda 21 was reviewed in 1997
157

, five years after UNCED 

and in 2002 at the Earth Summit in Johannesburg, South  

Africa. In the 1997 review, the UN General Assembly noted that a large number of positive 

results had been achieved since UNCED, but there was general concern on the continued 

deterioration with respect to sustainable development. 
158

 Prior to the review in 1997, a 

number of concerns were raised on the appropriateness of Agenda 21, but the UN General 

Assembly rejected those concerns. 
159

 However, during the Earth Summit at Johannesburg 

from 26 August to 4 September, 2002, the UN Secretary General issued a press statement on 

the weak implementation of Agenda 21, although he reaffirmed that Agenda 21 is a good 

plan
160

. In the same press statement, the UN Secretary General also recognized the changing 

conditions and priorities and emergence of new issues that Agenda 21 has to take account of 

in order to be effective. 

 

 For a major international document at a defining historic moment for mankind, 

Agenda 21 surprisingly has a number of technical problems and issues in relation to 

environmental management strategy. First, Agenda 21 does not have a comprehensive 
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definition of terms, especially the terms related to the implementation plan. ―Environmentally 

sound technology‖ is defined in Chapter 34 and goes beyond technology to include the total 

systems. ―Environmentally sound technology‖ as defined in Agenda 21 is synonymous with, 

if not broader in scope than the commonly accepted definition of ―cleaner production‖. In fact 

a much simpler procedure would have been to extend the scope of ―clean technology‖ to 

cover the total systems in the same way as ―environmentally sound technology‖ has evolved. 

In Agenda 21 ―cleaner production‖ has become a specialised form of ―environmentally sound 

technology‖ applied to industrial processes. ―Environmentally sound technology‖ also covers 

environmental management in urban and rural systems and includes solid wastes, air 

pollution, water pollution, land degradation, marine pollution, and biotechnology. As far as 

―cleaner production‖ and related methodologies are concerned, there seems to be little 

coordination among the committees writing various chapters of Agenda 21 or little coherence 

with the definitions commonly used in technical literature. Rather than confronting the 

anomaly, UNEP in its Cleaner Production Declaration defines ―cleaner production‖ as 

equivalent to ―environmentally sound technology‖, ―clean technology‖, ―eco-efficiency‖, 

―green productivity‖ and other terms preferred and used by other national and international 

organizations. After reading Agenda 21, I have to admit some degree of confusion on the 

terminologies used within Agenda 21 and a higher degree of confusion when I tried to relate 

the definitions in Agenda 21 with the broader inventory of literature on the subject of cleaner 

production. 

 

The problem is further compounded during the implementation of Agenda 21 at the 

national level. In a number of instances such as in the People‘s Republic of China, duplication 

of centres and programs takes place under different ministries using the variations of the 

terminologies. For example, the Administrative Centre for China Agenda 21 (ACCA21) 

under the Ministry of Science and Technology operates the Environmentally Sound 



 

123 

 

Technology Transfer Centre. The establishment of the centre was funded by the Asian 

Development Bank and I was the project officer in charge of designing and administering the 

technical assistance grant. In contrast, the China Cleaner Production Centre is attached to the 

State Environmental Protection Administration. 

 

United Nations Environment Program 

 

 The United Nations Environment Program (UNEP) coined the term ―cleaner 

production‖ as a comprehensive and integrated approach to environmental protection. UNEP 

is the sponsor of the International Declaration on Cleaner Production. The declaration is open 

to national governments, local governments, the private sector, academia and non-

governmental organizations. The declaration is basically an affirmation by the governments, 

the private sector, the academic and non-governmental organizations of the objectives, 

activities and implementation plans in Agenda 21. UNEP works closely with the United 

Nations Industrial Deveopment Programme (UNIDO) in developing regional and national 

cleaner production centres, demonstration projects and information dissemination in relation 

to cleaner production. 

 

 

Asia Pacific Economic Cooperation 

 

  The Asia Pacific Economic Cooperation (APEC) is an organization of 21 

economies
161

 around the Pacific Rim. The main objective of APEC is to promote free and 
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open trade and investment in the region. APEC has set a target of removing most trade and 

investment barriers in developed member countries by 2010 and in developing countries by 

2020.
162

 Unlike the World Trade Organization (WTO), the member economies of APEC have 

no treaty obligations. Decisions are reached by consensus and commitments are undertaken 

on a voluntary basis. The APEC member economies account for approximately 60 per cent of 

the world‘s gross domestic product, 47 per cent of the world‘s trade and almost 35 per cent of 

the world‘s population. In the last 10 years, APEC members accounted for 70 per cent of the 

global economic growth.
163

 

 

 The ministers responsible for the environment of the APEC member countries first 

met in Vancouver, Canada on 23 to 25 March 1994.
164

 The Vancouver meeting was a 

brainstorming meeting to identify the major problems, potential solutions and interests. In 

1996, the APEC Ministerial Meeting on Sustainable Development
165

 was held in Manila. 

During this meeting, four major issues were discussed and given priority for program 

development and implementation. The four issues are: 

(i) sustainable cities/urban development;  

(ii) cleaner production/clean technology;  

(iii) sustainability of the marine environment; and  
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(iv) innovative approaches towards environmentally sustainable development.  

To promote cleaner production in the region, the Ministerial Declaration
166

 after the 

meeting called on the members and the organization for the: 

(i) formulation of specific strategies for the industrial and agricultural sector to 

promote the dissemination of clean technologies and experience;  

(ii) mobilization of public-private partnerships in major industry sectors to 

promote cleaner production;  

(iii) sponsoring of government-industry workshops, seminars and demonstration 

projects on cleaner production;  

(iv) sharing of information on clean technologies and cleaner production policies; 

(v) strengthening of government capabilities through capacity building at both the 

national and local levels providing tools needed to achieve cleaner production 

goals;  

(vi) conducting cleaner production training through the APEC Sustainable 

Development Training and Information Network;  

(vii) improving APEC member economies‘ access to expert input and facilitating 

the exchange of expertise related to the implementation of cleaner production 

methods;  

(viii) promoting ISO 1400, 
167

 which involves voluntary actions by industry to 

establish environmental management systems and committing to continuous 

improvement in environmental performance; and  
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(ix) focusing on the special needs of small and medium sized enterprises and 

promoting cleaner production technologies that help minimize or eliminate 

greenhouse gas emissions. 

 

 The 1997 APEC Ministerial Meeting on Sustainable Development was held in 

Toronto, Canada on 9 to 11 June 2007.
168

 During this meeting the participating ministers 

agreed on an APEC Cleaner Production Strategy. The APEC strategy adopted UNEP‘s 

definition of cleaner production and established two main goals. The two main goals and 

objectives are; 

(i) to achieve dramatic progress in reducing environmental impacts on various 

industry sectors through the promotion of appropriate cleaner production 

technologies, policies, and practices; and  

(ii) to achieve broader adoption of cross-cutting policies and methods for cleaner 

production through institutional, professional and private sector partnerships.  

 

In order to attain the goals and objectives, the strategy paper restated in practical terms 

the nine elements for the promotion of cleaner production of the 1996 APEC Ministerial 

Meeting on Sustainable Development held in Manila and summarised in the previous 

paragraphs. 

 

 It should be noted that APEC ministerial declaration on sustainable development in 

1996 had clear distinction between ―cleaner production‖ and ―clean technology‖. In this 

ministerial declaration, ―cleaner production‖ was confined to the policy aspects and ―clean 

technology‖ to the hardware and physical components as could be inferred from the four main 
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issues identified in the preparatory meeting in 1994. However, in the 1997 Ministerial 

Declaration, ―clean technology‖ was recognised as a component of ―cleaner production‖. It 

should be noted that the March 1994 preparatory meeting was less than two years after the 

adoption of Agenda 21 at UNCED. The loose and often undefined use of ―cleaner 

production‖, ―clean technology‘ and ―environmentally sound technology‘ in Agenda 21 no 

doubt contributed to the distinct treatment of ―cleaner production‘ and ―cleaner technologies‖ 

in the 1996 APEC Ministerial Declaration on Sustainable Development. 

 

Association of South East Asian Nations 

 

 The Association of South East Asian Nations (ASEAN)
169

 currently has 10 member 

countries. The environment ministers of the 10 member countries meet regularly to review the 

implementation of environmental strategic plans. The environmental strategic plans are 

updated every five years. The initial strategic environmental plan is the Hanoi Plan of Action 

for 1999–2004.
170

. After 2004, the Hanoi Action Plan was followed by the Vientiane Action 

Programme.
171

 The ASEAN strategic plan is primarily a reiteration of Agenda 21. For 

example, the 2003 Yangon Resolution on Sustainable Development
172

 requests member 

countries to: ―Acknowledge the importance of promoting environmentally sound technologies 

for effective environmental management and economic growth through appropriate regional 

mechanisms as envisaged in the Hanoi Plan of Action by the year 2004.‖  
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 While APEC preferred to use ―cleaner technology‖ and ―cleaner production‖ and has 

remained silent on the use of ―environmentally sound technology‖, the ASEAN plan 

conformed more closely with Agenda 21 by preferring to use ―environmentally sound 

technology‖ instead of ―cleaner production‖.  

 

European Commission 

 

 The European Commission (EC) issued Directive 96/61 entitled ―Integrated Pollution 

Prevention and Control‖.
173

 As stated in Article 1: 

―The purpose of the Directive is to achieve an integrated system of pollution 

prevention and control for a range of specified industrial activities including measures 

concerning wastes. The aim of the integrated system is to prevent or reduce emissions to 

air, water, and land (including wastes) and to achieve a high level of protection of the 

environment as a whole.‖  

 

The directive requires member states to establish an integrated system of permits that contain 

specific conditions, including emission limit values and the application of best available 

techniques – commonly known by the acronym BAT. Annex 1 of the directive lists the 

industries covered. Those industries are energy industries, metal processing/production, 

mineral and chemical industries, wastes management, pulp, paper and board production, pre-

treatment dyeing of  fibres, tanning, abattoirs, disposal of animal carcasses, various food 

processes and intensive poultry and pig rearing. All new installations and changes to existing 

installation require a permit. Permits granted to existing installations are reviewed 

periodically based on the best available technology. Installations in existence prior to 10 

October 1996 or that have obtained permits before 10 October 1997 will have to comply by 

10 October 2007.
174

  ―Pollution prevention‖ is an integral part in establishing the best 
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available technology, and hence the allowable emissions or waste discharge are indicated in 

the permit granted to the industry. 

 

The directive lists 15 considerations in establishing the best available technology and 

eight of those considerations are standard considerations or factors in evaluating pollution 

prevention. Those eight considerations are; 

(i) use of low wastes technologies;  

(ii) use of less hazardous substances;  

(iii) recovery and recycling of waste materials and by-products;  

(iv) alternative processes, facilities or operational methods;  

(v) technological changes and advances in science;  

(vi) nature and consumption of processed raw materials including water and energy;  

(vii) prevention of accidents and the need to minimise consequences to the 

environment; and  

(viii) assessment of the impact on the environment.  

 

The seven other considerations are related to other EC directives and regulations such 

as trade effluent and discharge consent, wastes management licensing regulations, and control 

of pollution from slurry and agricultural fuel oil. 

  

 It should be noted that the EC directive utilised the term ―best available techniques‖ 

whereas in North American practices the term used is ―best available technology‖. The use of 

the word ―techniques‖ rather than technology signifies the broader aspect of the pollution 

prevention to include non-technology aspects of pollution prevention. These include changes 

in raw material specifications, use of alternative substances, recycling and reuse of wastes and 
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by-products which may not necessarily require modification of the processes but may call for 

management initiatives to find alternative suppliers and markets for the wastes and by-

products.  

 

 ―Pollution prevention‖ is the preferred terminology used by the European Commission 

and in fact by most national authorities such as in the United States, and Canada. The 

authorities, through directives or national legislation, try to avoid infringing or interfering 

with managerial practices and policies which may have a significant impact on the wastage 

and process efficiencies. Good housekeeping, operation and maintenance practices, incentive 

schemes, auditing and other managerial policies, programs and systems are standard 

components in the design and implementation of cleaner production programs, as those 

managerial practices and policies have significant impacts on waste generation and 

compliance with environmental standards and regulations. Management practices and policies 

also have a strong impact on profitability in addition to compliance with environmental 

standards, and most governments do not want to be seen as directly interfering with the 

managerial prerogatives.  

 

 However, EC Council Regulation No. 761/2001/EC entitled ―The Eco-Management 

and Audit Scheme Regulation‖
175

 tried to overcome the shortcomings of the Integrated 

Pollution Prevention and Control Directive. The participation of industry in eco-management 

and audit schemes is on a voluntary basis, in contrast to the Pollution Prevention and Control 

Directive
176

 where industry has to meet permitting standards. Article 1 of EC Regulation No. 

761/2001/EC states:  
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― The aim of this Regulation, which repeals and replaces 1836/93/EC
177

, is to 

encourage organisations whose activities have an environmental impact to continuously 

improve their environmental performance through voluntary eco-management and audit 

scheme. Participating organisations are required to establish and implement policies, 

programmes and management systems for their sites. These must be independently 

examined to ensure that they comply with the Regulations. Information about these 

policies, programmes and systems must be made available to the public. The regulation 

defines ‗organisation‘ as meaning a company, corporation, firm, enterprise, authority or 

institution or part or combination thereof, whether incorporated or not, public or private, 

that has its own function and administration.‖ 

 

 It should be noted that compliance of the organisation to the directive is voluntary, but 

once the organisation has participated in the program the compliance and requirements 

become mandatory. EC has an official logo for eco-management and an audit scheme that the 

participating organisation could place in its premises and on its products. The use of the logo 

is an incentive for the organisation to join the scheme, as it is often a good advertisement and 

offers advantages over its competitors – especially if the market preferences are swayed by 

environmental concerns. 

 

 The two EC directives, although distinct with their implementation following different 

modes, if taken as a whole basically cover the whole aspect of cleaner production. The two 

directives cover both the technology and management practices and the policy aspects in 

reducing wastes and preventing pollution. 

 

The World Bank Group 

 

 The International Bank for Reconstruction and Development (IBRD) was established 

with the International Monetary Fund at Bretton Woods, New Hampshire, USA on 1 July 

1944. The initial purpose of the IBRD was to mobilise public and private funds to assist in the 
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reconstruction of Europe from the damages of World War II.
178

 After the successful recovery 

of Western Europe, IBRD shifted its focus and resources to the developing countries. 

 

To provide more specialised programs and funding to the private sector, the 

International Finance Corporation
179

 (IFC) was formed in 1956. In some instances, investors 

in developing countries may not need capital resources, but would like assurances on the 

repatriation of their capital or insurance against nationalisation and other political risks. 

Private insurance companies are not able to provide coverage against those risks, and if they 

are able to provide coverage the premium is very high. The Multinational Insurance and 

Guarantee Association (MIGA) was organised in 1985 to cover such risk. IBRD, IFC and 

MIGA form the World Bank Group. 
180

 

 

 A number of regional development banks have been organised under the auspices of 

the various economic and social commissions of the United Nations patterned after the World 

Bank. The regional development banks in operation today are the African Development Bank, 

Asian Development Bank, Inter-American Development Bank and the European Bank for 

Reconstruction and Development. As the biggest development bank and with the widest 

coverage, the World Bank normally takes the lead in the formulation and implementation of 

development strategies and initiatives. 
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 The World Bank has published the Pollution Prevention and Abatement Handbook: 

Towards Cleaner Production 
181

 to guide in the selection of technologies and best practices to 

minimise waste generation. Like the EC, the World Bank prefers to use the term ―pollution 

prevention‖ rather than ―cleaner production‖ as it tries to avoid interfering with management 

policies, programmes and plans in the operation and maintenance of the industry. While the 

World Bank Pollution Prevention Handbook has no legal standing, not even as a soft law, the 

handbook is more significant than the ministerial declarations of APEC and the ASEAN. The 

suggestions in the handbook are the basis for the design and implementation of projects 

financed by the World Bank and the regional development banks.
182

 As such, the borrowers 

have to willingly and sometimes unwillingly follow the suggestions given in the handbook. 

For example, Sec. 62 of the Environment Policy of the Asian Development Bank
183

 

specifically states that the World Bank Pollution Prevention and Abatement Handbook
184

 is 

the standard to be complied with in Asian Development Bank financed projects unless there is 

a strong reason for deviation. 

 

Global Environment Facility 

 

 The Global Environment Facility (GEF) was organised in 1991
185

 on a pilot basis as a 

financial mechanism to promote international cooperation and foster action to protect the 

global environment. GEF formally started in July 1994 with the signing of the Instrument for 
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the Establishment of the Restructured GEF
186

. Unlike the United Nations, and similar to the 

World Bank, the voting structure in GEF is proportional to the nation‘s financial contribution. 

Hence, developed countries such as the United States, Japan and member countries of the 

European Union have predominant influence in the GEF.
187

 

 

 GEF funds projects under six major areas, namely,  

(i) climate change;  

(ii) biodiversity;  

(iii) international water;  

(iv) persistent organic pollutants;  

(v) land degradation; and  

(vi) ozone depleting substances.  

The six areas correspond to the six major international protocols that explicitly and implicitly 

designated GEF as the financial mechanism for the donor countries to comply with their 

financial commitments. Initially GEF was the designated financial mechanism by the 

conference of parties of the UN Framework Convention on Climate Change
188

 and the 

Convention on Biological Diversity
189

. Today GEF is the interim mechanism for the 

Stockholm Convention on Persistent Organic Pollutants.
190

 Although GEF is not the 
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designated financial mechanism of the Montreal Protocol on Ozone Depleting Substances
191

, 

and the UN Convention to Combat Desertification
192

, the GEF Council
193

 recommended that 

its operation activities be aligned to the objectives of those international conventions. 

 

 GEF funding is primarily to the incremental cost for the enhancement of the global 

environment in traditional environmental projects and for new projects for the protection of 

the global environment that would normally be financed by traditional development 

financing. ―Cleaner production‖ is not specifically identified in the GEF strategy. As 

discussed in this chapter, ―cleaner production‖ is a national strategy by a number of 

developing countries and oftentimes part of the international strategy by bilateral and 

multilateral organizations such as UNEP to simultaneously address production efficiency and 

pollutant reduction and as such ―cleaner production‖ is invoked in GEF projects even if it is 

not explicitly a GEF strategy. 

 

International Organization for Standardization 

 

 The International Organization for Standardization (commonly known as ISO from the 

initials of its name in French) is a non-governmental organisation of the national standards 

institutions in 149 countries throughout the world. As a non-governmental organisation, its 

policies and standards have no legal authority. However, the member institutions of ISO are 

normally consulted by business and government to provide assistance in the development of 
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product and processing standards. The national standard institution normally puts its seal on 

products that have conformed to its standards. With growing international trade, businesses 

manufacture their products or provide services in accordance with the ISO standards. 

Products conforming to ISO standards after testing and confirmation by ISO authorized 

laboratories or institutions could attach the ISO seal to their products. The ISO seal of 

approval facilitates the export and import of goods and services, as it is easier for the trading 

parties to determine the quality of the product and services. 
194

 

 

 One of the main concerns in bilateral and multilateral trade agreements is the transfer 

of highly polluting industries to countries with lax enforcement of environmental standards to 

reduce the production cost. ISO developed a series of environmental management standards 

commonly known as the ISO 14000 series. The ISO 14000 series or environmental 

management standards requires businesses to develop environmental policies and systems and 

to integrate those environmental policies into the overall business management system. 

Application for accreditation to ISO 14000 is voluntary, but a number of businesses in 

developing countries are embracing the practice, as it facilitates the export of its products and 

services, builds up the confidence of environment-conscious buyers, and builds corporate 

goodwill. The EC Directive on Eco-management and Audit
195

 scheme also recognised the 

ISO 14000 compliance. 

 

Compliance with pollution prevention legislation and the voluntary ISO 14000 is 

equivalent to cleaner production. As discussed earlier, the pollution prevention directive 

covers the technology aspects of cleaner production while the ISO 14000 series covers 
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management practices, policies and compliance with environmental laws and regulations, and 

implementation of the best practices available and appropriate to the operating environment. 

The combination of the pollution prevention directives and the ISO 14000 series practically 

covers the field of cleaner production.  

 

 

Cleaner Production and National Policy 

 

 Cleaner production or its variants are included in the national policy or domestic 

legislation independently or in response to binding international agreements. The European 

Commission directives on pollution prevention are the main sources of national legislation in 

the European Union member countries. 

 

National Policy Based on International Commitments 

 

 The EC Directives are instructions to the member countries. The EC Directives on 

Integrated Pollution Prevention
196

 and Control and Eco-Management and Audit Scheme 
197

 

resulted in the enactment of national and local legislation in member countries. The need for 

local legislation depends upon each country‘s constitution and the manner by which 

environmental management is devolved to the local governments in each of the member 
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countries. For example in the UK, Northern Ireland, Scotland, Wales and England each 

passed their own legislation to implement the directives. 
198

  

 

Typical Domestic Legislation  

 

The US Pollution Prevention Law is the oldest legislation predating the EC initiatives. 

Since its enactment in 1990, the law has not been amended and has served as a model to a 

number of domestic legislation on pollution prevention and cleaner production.
199

  

 

Like the EC, the US Act preferred to use the term ―pollution prevention‖ rather than 

―cleaner production‖ as the law focused more on the technological aspects of waste reduction 

and efficiency improvement. The Act left out management policies, programs and practices 

which may have a significant impact on the resource utilisation, process efficiency, reuse and 

recycling of wastes as well as changes in the raw materials used. The Act recognised that 

managerial prerogatives have to consider a wide range of parameters other than 

environmental protection. It is for management to consider the trade offs as they affect the 

overall profitability of the company. Aside from the congressional declaration of ―pollution 

prevention‖ as a national policy, the Act, unlike Agenda 21, has clearly defined the meaning, 

practice and scope of various aspects of pollution prevention. The Act also clearly defined the 

sequence of actions, priorities, and recourse for wastes that could be reused or recycled. 
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 The Canadian Environmental Protection Act of 1999
200

 included in Part 4 provisions 

for promoting pollution prevention. The declaration section of the law states: 

―It is hereby declared that the protection of the environment is essential to the well-

being of Canadians and that the primary purpose of this Act is to contribute to sustainable 

development through pollution prevention.‖ 

 

Like the US law, the Canadian law recognised ―pollution prevention‖ as a national goal and 

the priority approach to environmental protection.  In fact, the Canadian Labour Congress in 

its submission to parliament was very critical of the pollution prevention aspects.
201

 To quote 

the submission of the Canadian Labour congress: 

―Through there are rules for Pollution Prevention Plans in sec. 56(2), there are no 

requirements over the content, aims, objectives and goals of such plans. The model plans 

and the guidelines over the conditions under which Pollution Prevention Planning is 

appropriate (sections 54(1)(d), 61 and 62) have no legal force. Thus, there is no 

mechanism whereby the government can ensure that Pollution Prevention Plans will be 

effective, since only the form of plans, not the content, is regulated.‖ 

 

The Cleaner Production Promotion Law of the People‘s Republic of China is typical 

of the legislation in developing countries. Since I was involved in the development of this 

legislation, I would like to discuss it in detail. The National People‘s Congress of the People‘s 

Republic of China on its 28
th

 Session on 29 June 2002 approved the Cleaner Production 

Promotion Law. This law took effect on 1 January 2003. It required the national and local 

governments to provide commendations, rewards and financial incentives for firms to adopt 

cleaner production. It required firms discharging and producing toxic and hazardous 

chemicals to undergo periodic auditing, and the government to develop a standard for 

packaging to reduce solid wastes and facilitate the recycling of packaging materials.
202

 The 
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Asian Development Bank provided a cluster technical assistance grant of $3.6 million to the 

People‘s Republic of China on cleaner production in July 1997. The technical assistance 

cluster consisted of five technical assistance grants and one of the components was to train 

and assist the legislative drafters in the Environmental Protection and Natural Resources 

Committee of the National People‘s Congress in developing a policy and possibly a law to 

promote cleaner production. 

 

The Environmental Protection and Natural Resources Committee, under the 

Chairmanship of Prof. Qu Geping, initiated public consultation through public hearings, 

written submissions and intellectual discussions with practitioners, university professors, 

industrial leaders and government officials when they revised the Water Pollution Prevention 

and Control Law in 1995. The law was approved and took effect in 1996. The same public 

consultation procedure was followed in the development of the cleaner production law. 

 

Intellectual discussions in China are more open and often are more freewheeling 

discussions than public hearings. The procedures for public hearings initiated by the 

Environmental Protection and Natural Resources Committee were later followed by other 

permanent committees of the National People‘s Congress. The first draft of the Cleaner 

Production Promotion Law was completed in early 2000 after the legislative drafters 

consulted a number of legal experts in the USA and Europe. Then in 2001, a series of public 

consultations and hearings were held throughout China. Dr. Aminul Huq and I designed the 

cluster technical assistance grant and I was directly responsible for designing and later for 

administering the component on the development of the Cleaner Production Promotion Law. 

 

During the literature review process completed in the year 2000 as part of the 

development of the Cleaner Production Promotion Law in the People‘s Republic of China, the 
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consulting team noted that there was no precedent of any country developing a cleaner 

production or environmentally sound technology law, although most of the member countries 

of the United Nations are signatories to Agenda 21 wherein the signatory countries committed 

to promote the use of environmentally sound technology.
203

 In fact one of the major points of 

discussion was the need for legislation on an action that has a strong or even purely 

commercial rationale. Considering the strong or purely commercial rationale for the use of 

cleaner production in an industry, a policy statement would be sufficient. 

 

The need for legislation on ―cleaner production‖ was recognised in a similar manner 

to the successful implementation of ―pollution prevention‖ in a number of countries. The 

pollution prevention legislation was a statement of national policy and strategy to address 

industrial pollution. However, in China with its tradition of central planning, there was less 

reluctance for the government to be actively involved in guiding management in the industries 

to use cleaner production. After all, ―pollution prevention‖ is a component of ―cleaner 

production‖. 

 

 In a number of countries including Australia, ―pollution prevention‖ or ―cleaner 

production‖ is incorporated in a wide range of environmental legislation. For example, the 

New South Wales Waste Minimisation and Management Act of 1995
204

 required regional 

wastes boards to prepare and implement wastes management plans for reducing, reusing and 

recycling wastes. The New South Wales Wastes Reduction Grants provide up to $100,000 for 

each project developing innovative and proactive approaches to reducing wastes. The terms 
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―cleaner production‖, ―pollution prevention‖, ―eco-efficiency‖ and ―environmentally sound 

technology‖ may not be directly used in the legislation, but the actions, scope and objectives 

may fall under the practices of cleaner production. In a number of instances, a series of laws 

may have evolved over a period of 10 to 15 years with each law addressing a particular 

component of cleaner production. The series of legislation taken as a whole would constitute 

an integrated cleaner production legislation. 

 

Other Countries 

 

The Australian policy on pollution prevention is similar to those of the US, EC and 

Canada. The main role of the government is to influence and encourage industry to use 

pollution prevention techniques. As Senator Robert Hill, Australian Minister for the 

Environment stated during the Sixth Session of the High Level Segment of the Commission 

on Sustainable Development: 
205

 

―To influence and encourage industry in this, we cannot rely on regulation and 

indeed altruism. Viability and competitive advantage remain business imperatives. That is 

why concepts such as sustainable consumption and production and eco-efficiency really 

matter. Eco-efficiency makes sense for industry because it results in better environmental 

outcomes for industrial practices, and also improves economic efficiency. Tools such as 

cleaner production, life cycle assessment, environmental reporting, environment 

management systems and environmental accounting are very useful in helping industry 

move down the eco-efficiency path. Government should do what they can do to promote 

their use.‖ 

 

 As mentioned earlier, UNEP and UNIDO have been establishing cleaner production 

centres in developing countries. In the process, the international organisations often required 

the executing agency to develop and implement policies and programs to support the 

operation of the cleaner production centres. The policies and programs are often ministerial 
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orders to the industry. For this reason, the Ministry of Industry is often the main agency 

implementing the development of cleaner production centres, although in a number of 

instances, the Ministry of Environment is also involved. As environmental audits would often 

identify potential violations of environmental rules and regulations, industries are often wary 

of using the cleaner production centres managed by the Ministry of Environment. For this 

reason the current preference is to establish the cleaner production centres in the Ministry of 

Industry.  

 

 For example, in the Philippines, the Department of Trade and Industry and the Board 

of Investment are responsible for developing policies for a cooperative, partnership approach 

to environmental improvement.
206

 The Department of Environment and Natural Resources is 

also involved in a number of cleaner production programs such as wastes exchange and 

wastes minimisation. Past experience has shown that industries were reluctant to join the 

cleaner production programs and, if they joined, were reluctant to provide the correct 

information as well as to participate effectively.  

  

 

Unfulfilled Promises of Cleaner Production 

 

 Although the scope of cleaner production has expanded beyond the limits of purely 

technological research and development to include management procedures and policies, in 

practice cleaner production is still narrowly focused on technology.
207

 The cleaner production 
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practitioners of today are for the most part the same practitioners as when waste reduction 

programs were called ―clean technology‖. The practitioners are mainly scientists and 

engineers. To scientists and engineers, policies are part of the operating environment just like 

the natural phenomena of climate, weather, geology etc. The technology is designed and built 

to function in a defined and fixed operating environment. The scientists and engineers are not 

trained to challenge the operating environment, but to make the best of the latter in designing 

and building the production process. Today, the early practitioners of clean technology are the 

major decision makers in cleaner production programs and projects. For this reason, cleaner 

production programs exclude any attempt to modify, alter or develop new sets of conditions 

for the operating environment. As Erica Phipps
208

 puts it:  

 ―Although some government regulations require the use of specific pollution 

control techniques, most are flexible enough to allow pollution prevention. Nevertheless, 

the time comes to decide how to meet governmental regulations about pollution, both the 

regulators and the regulated parties tend to go with what they know – the traditional 

pollution control technologies – rather than pollution prevention.‖ 

 

 For example, between 1992 and 1998, the United States Agency for International 

Development (USAID) funded a US$17.5 million cleaner production program among the 

member countries of ASEAN.
209

 The program design included all the possible components 

for successful introduction of cleaner production, including the development of supporting 

policies and rationalisation of the regional regulations and policies.
210

  As Stevenson noted:  

―The review should have been the starting point for a concerted effort both to 

rationalize the policies and laws of the ASEAN nations, an original objective of the 

ASEAN-EIP
211

 and to identify the forms that the policy and law would need to take in 
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order to promote change toward cleaner production. This should also have been the basis 

of the development of national strategies and subsequent development of integrated 

action plans of achievement of Cleaner Production in each nation. The donor curtailed 

this direction of inquiry after publication of the review in favour of increased work 

directly with the private sector, especially the promotion of environmental trade and 

investment.‖ 

 

 As Stevenson further noted ―the ASEAN-EIP probably fell substantially short of its potential 

for several reasons‖.
212

 One of the main reasons given by him was the lack of national policy 

frameworks and strategies for the achievement of cleaner production. 

 

 However, as briefly discussed in Chapter I, cleaner production is not living up to its 

promise and potential. As Danilhelka observed:
213

  

―Cleaner Production gives a powerful tool to decrease wastes production, to limit 

the pollution of the environment and depletion of natural resources. Moreover, the return 

of investment in cleaner production is quick and so it seems that cleaner production 

should be highly demanded by enterprises. The reality is less optimistic – frequently only 

limited interest is visible and even after an explanation, people in the enterprise hesitate to 

become actively involved‖.  

 

 Danilhelka proposed the need to examine management attitudes toward risk taking as 

a constraint in adopting cleaner production. Managers of a factory are more inclined to take 

action on short-term or immediate risk, even if the potential damage is low compared to that 

of long-term risk. Non-compliance with either environmental standards or regulations is a 

short-term risk with immediate impact on management performance, whereas adoption of 

cleaner production is mitigating long-term risks that gradually take place, such as loss of 

competitiveness and market share.  
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 Danilhelka‘s analysis on the importance to cleaner production in the short- term and 

long-term risk taking attitude of management highlights the need to examine not only the 

anthropogenic aspects of the operating environment, but also the natural environment, 

especially human behaviour. Short-term and long-term risk taking attitudes are parts of 

human behaviour often considered as human instinct or habit. Compliance with 

environmental standards and regulations is a short-term and immediate risk to management, 

as the environmental laws were crafted to provide immediate punishment and reward for 

compliance. On the other hand, the adoption of cleaner production is a long-term risk, since 

there is no policy or law providing punishment or reward for failure to use it. Laws and 

policies properly crafted and implemented could alter the perception of risk without 

necessarily altering human nature in responding to the risk. Personally, I tend to disagree with 

Danilhelka‘s analysis. The use of cleaner production does affect the manufacturing efficiency, 

product cost and quality, and public perception to social and environmental concerns that is 

reflected in the company‘s increased profitability and market share. If the company is traded 

on the stock market, public perception of the company‘s profitability and future dividends 

from increase in market share is often reflected in the share price a few hours after the 

company releases its operating performance. The reward and punishment for using cleaner 

production is much shorter term than those related to compliance with the environmental 

standards, contrary to the proposition put forward by Danilhleka.  

 

While human instinct and habit may have developed through the millennia as 

adjustments and struggle for survival, humans as rational animals are able to modify their 

habits and curtail theirr instincts. Environmental policies and legislation properly 

implemented have the potential of changing human habits and instincts. For example, the 

Report of the Working Group of Experts from EC Member States on the Use of Economic 
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and Fiscal Instruments
214

 states: ―Economic instruments affect through the market mechanism 

costs and benefits of alternative actions open to economic agents, with the effect of 

influencing behaviour in a way which is favourable for the environment.‖ 

 

Changing and modifying human habits and instinct is a complex and long-term 

process. To potentially modify human habits and instinct, a well crafted policy or law has to 

be supported with proper training, education and peer pressure in addition to the rewards and 

penalties. For example, recycled paper was originally not accepted because it is grey and 

looks dirty. After more than 20 years of public education and environmental awareness 

campaigns funded by environmental legislation in Western Europe, recycled paper is now the 

preferred item over paper made from new fibres. In addition, paper made from new fibres is 

no longer heavily bleached. 

 

On the other hand, laws promoting temperance and prevention of alcoholism in 

Western Europe and North America in the 1920s were dismal failures. Instead of modifying 

human habits and attitudes toward alcohol, the legislation only stimulated the growth of liquor 

smuggling and bootlegging, so the law was abandoned. Today, control on alcohol 

consumption is primarily through taxation to discourage over- consumption. 

 

Phipps
215

 identified four barriers to the use of ―pollution prevention‖. These are:  

(i) corporate culture and institutional norms;  

(ii) cost;  

(iii) prescriptive technology mindset; and 
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(iv) difficulties in identifying pollution prevention opportunities. 

The barriers identified by Phipps are very similar to those identified by UNEP seven years 

later in 2002. These consist of:
216

  

(i) resistance to change; 

(ii) lack of appropriate demonstration projects; 

(iii) inadequate training;  

(iv) lack of cleaner production related information; and  

(v) problems in accessing technology.  

Other barriers to cleaner production identified by UNEP as critical are lack of financing and 

lack of orientation to cleaner production of the national policy and regulatory framework. To 

address those barriers, UNEP, in coordination with other UN agencies has organised cleaner 

production centres worldwide and regional technology exchange centres. The cleaner 

production centres were to develop demonstration projects to change the corporate and 

institutional culture, and provide information and access to technology. UNEP also works 

with the multilateral and bilateral funding agencies to provide low-interest loans with longer 

repayment periods. In the establishment of the cleaner production centres and in the provision 

of the loans to the governments, UNEP and the multilateral funding agencies normally 

include a covenant for the borrower or aid recipient to develop policies and possibly 

legislation to encourage cleaner production. 

 

In my experience, the provision of soft loans with longer repayment periods is 

unnecessary if cleaner production has a very high rate of return. Venture capital invests in 

projects with returns of five to six per cent above the cost of money, and if cleaner production 

has financial rate of return of 20 to more than 100 per cent, venture capitals should be filling 
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the gap. Even with the latest round of interest rate increases by the US Federal Reserve Bank 

in the last two years from 2005 to 2006, the interest rate in US dollar time deposits is less than 

6 per cent. Cleaner production should be an active area for venture capital, considering that 

the industry is an operating entity with its own market share and product line, comparable to 

investments in new companies that have just completed their business plans.
217

  

 

 

Constraints to Cleaner Production 

 

None of the publications reviewed have pointed out the existence of laws which could 

impede the use of cleaner production. Prior to the emergence of environmental concerns, a 

number of laws were already in existence to facilitate the interaction of the capitalist, 

labourer, landowner and consumer with the national interest such as economic, territorial and 

national security. Those laws defined the behaviour and attitude of the various stakeholders 

that would be affected by the use of cleaner production. Unless those laws are modified or 

amended, the various stakeholders will not use cleaner production in spite of the knowledge 

of its advantages and benefits. The monetary and social cost of moving out of the safety net 

provided under the existing laws could far outweigh the benefits of cleaner production. 

 

The constraints to cleaner production could be broadly classified into international and 

domestic constraints. International constraints are those related to common practices in 

                                                 

217
 I have been involved in the processing of the Metro Manila Air Quality Improvement Project. As part of the 

loan, the Asian Development Bank extended a $25 million loan to the Land Bank of the Philippines for re-

lending to industries initiating cleaner production to address their air pollution problems. Five years after the 

loan was approved less than 10 per cent of the loan was disbursed. In 2001, the Department of Science and 

Technology requested a grant for the establishment of a cleaner production centre to provide information, 

technology, demonstration projects and training. ADB extended the technical assistance grant upon request by 

the government. Considering that similar activities have been carried out under the ASEAN–AEP program 

described earlier in this section it is doubtful that the ADB technical assistance grant will change the dynamics of 

implementing cleaner production in the country. In December 31, 2002 the cleaner production loan component 

was cancelled with less than 10 per cent of the component used. 
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relation to international trade, monetary and intellectual property rights; and commitments to 

bilateral and multilateral agreements. 

 

 Domestic constraints are: 

(i) the domestic legislation and policies enacted or promulgated  to implement the 

bilateral and multilateral agreements;  

(ii) local traditions, practices and customs as they affect the allocation of resources, 

pricing of commodities, promotion of competition and treatment of 

uncompetitive sectors of the economy;  

(iii) legislation
218

 with respect to promotion of new sectors of the economy, social 

and environmental legislation, and the promotion of competitiveness and 

treatment of uncompetitive sectors;  

(iv) local fiscal, monetary and economic systems including the abstraction and 

conservation of both renewable and non-renewable natural resources, wealth 

distribution, market mechanisms; and  

(v) political system and political will to implement change.  

 

As the domestic constraints to cleaner production are wider and more complicated, 

these are treated separately in Chapter IV. The international constraints to cleaner production 

are discussed in Chapter V. 

 

  

                                                 

218
 In a number of instances the legislation and written policies will differ from the local traditions, practices and 

customs. For this reason the two sets of policies and practices are treated separately in this research. In a number 

of instances, the traditions, customs and practices may conflict with the written legislation and policies. 

Implementation of the written legislation and policies would be very difficult.  
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CHAPTER IV 

 

DOMESTIC CONSTRAINTS TO CLEANER PRODUCTION 

 

Introduction 

 

 As discussed in the previous chapter, the identified barriers for effective utilization of 

cleaner production are:  

(i) financial constraints on the part of the users;  

(ii) lack of potential profit on the part of the supplier of cleaner production 

technology;  

(iii) lack of information on cleaner production;  

(iv) uncertainty or hesitation on the part of the users to embrace new and untried 

technology; and  

(v) absence of legislation and policy to support cleaner production.  

 

To overcome these barriers, cleaner production proponents recommend: demonstration 

projects to allay the uncertainty of the users; development of information centres to 

disseminate the results of demonstration projects; and the provision of information to the 

users. The granting of loans with low interest rates and long repayment periods, commonly 

called soft loans, is also recommended.  

 

As discussed in the previous chapter, cleaner production demonstration projects have 

shown very high financial rates of return which range from 20 to 100 per cent compared to 

the cost of borrowings which, in recent years, have ranged from 6 to 15 per cent worldwide. 

Soft loans provided by bilateral and multilateral financial institutions with interest rates as 
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low as two per cent per annum and up to 30 years repayment period are under utilized, and in 

a number of instances, the loan facilities have been cancelled.  

 

UNEP and UNIDO have both established a number of international, regional and 

national centres for the promotion of cleaner production. Still, the recommendations to 

promote the use of cleaner production are to build more centres, initiate more demonstration 

projects and provide more financial incentives. 

  

 Pollution prevention with voluntary compliance with the ISO 14000 series is 

exercised by the government to guide if not to coerce the potential user to adopt cleaner 

production. Perhaps the strongest legislative initiative to guide the potential users into 

adopting cleaner production is contained in the provisions of the Chinese Cleaner Production 

Promotion Law
219

. The law required industries to carry out periodic environmental audits to 

determine wastage, and identify areas for the application of cleaner production by comparing 

the industrial efficiency and waste generation with the best practices. The law also required 

existing users of toxic and hazardous chemicals to utilize the best industrial practices. 

Industries could be penalized for failure to carry out periodic environmental audits. They 

could also be fined for failure to adopt the best practices within a specified time period.  

 

Chapter 5 of the Chinese Cleaner Production Promotion Law of 2002
220

 deals with 

Legal Liability. Article 40 of this chapter states: 

 ―In any enterprise or individual who violates the provisions of the third paragraph 

contained in Article 28 of this Law, fails to implement cleaner production auditing and 

fails to accurately report the results thereof, the relevant departments responsible for 

environmental protection under the people‘s government at or above the county level 

shall order such party to make rectification within a specified time  limit, and may further 
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impose a fine in an amount not to exceed RMB 100,000 yuan if the party fails to make 

rectification. (RMB yuan is the official currency of the People‘s Republic of China 

equivalent to 8.1 US dollar as of September 2006.)‖ 

  

The third paragraph of Article 28 which is quoted in Article 40 of the same Chapter 5 

states: 

―Any enterprise using toxic and hazardous materials in production or discharging 

toxic and hazardous substances shall periodically conduct cleaner production audits and 

report the audit results to the relevant administrative department for environmental 

protection and the relevant departments for economic and trade under the local people‘s 

government at or above the county level‖.  

 

 The cleaner production requirements related to storage, use and disposal of toxic and 

hazardous substances are treated in Article 12 of Chapter 5. Article 12 states: 

 ―The nation shall implement a time-limited system for the elimination of obsolete 

or obsolescent production technologies, processes, equipment and products gravely 

hazardous to the environment and wasteful of resources. The relevant  departments for 

economic and trade under the State Council shall issue a directory of production 

technologies, processes and equipment and products to be eliminated within the time 

limit, jointly with other relevant administrative departments of the State Council
221

.‖  

 

 

There is no literature analysing the impacts of existing social, industrial promotion and 

environmental legislation on the adoption of cleaner production. The existing social, 

industrial promotion and environmental legislation provides incentives that might be lost in 

adopting cleaner production. As such, the potential user of cleaner production may incur 

financial and social burdens higher than the potential benefits. The benefits enjoyed under 

existing laws and practices are real and tangible, whereas the benefits from using cleaner 

production are potential benefits subject to a wide range of uncertainty. In addition to 

financial or monetary benefits, the potential user of cleaner production may enjoy a wide 

range of intangible benefits and securities from the existing setup that could be lost with the 

switch to cleaner production. This chapter will briefly analyse the potential impacts of those 

types of legislation on the potential users of cleaner production.  
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Labour Laws 

  

Labour laws are made to facilitate the interaction between employers and employees 

in the workplace. These laws have a very strong orientation to social justice and equity. 

Common components of labour laws are related to minimum wage, security of employment 

from unfair dismissal, rights to form unions and to enter into collective bargaining agreements 

and strikes, work place safety and occupational health, working hours and overtime pay, plus 

basic privileges such as sick leave, vacation leave, hospitalization, maternity leave and 

holidays. Details of the labour laws vary from place to place in accordance with the local 

customs and traditions as they relate to the relationship between the employer and employees.  

 

 A common perception in labour law is the apparent weakness of the employee or 

labourer in his relationship with the employer. Conceptually, the labourer has a lower level of 

education, and financial, political and social clout in comparison to the employer. The 

exploitation of semi-educated and often unskilled labour in sweat shops, the growth of slums 

around industrial centres and petty crime were the common features of the social landscape in 

the early years of industrialization in Europe and North America. Corporal punishment was 

the standard procedure to maintain productivity and competitiveness. Petty crimes, often 

committed to ease the pain of hunger and deprivation, were meted out harsh sentences. 

Spontaneous mobs of labourers asking for reforms and improvement in working conditions 

were often quelled by strong military forces even in democratic societies like the US, UK and 

Australia. Indeed, 1 May  commemorates the labourers who were killed when the National 

Guards fired on labourers protesting and rioting against the poor working conditions in the 

factories and very low wages in 1886 at the Haymarket in Chicago, US. May 1 is celebrated 
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in almost all countries today as Labour Day except in the US, UK and Australia. In these 

three countries, Labour Day is celebrated in September.  

 

 The inequality between employer and employees was not limited to the industries. In 

the agricultural sector, especially in large colonial plantations, the labour force was equally 

exploited. Large colonial plantations were dependent on slave labour. Most of the slave 

labour used in the New World was purchased from the West Coast of Africa and transported 

across the Atlantic Ocean. Even after the abolition of slavery in the mid 19
th

 century in the 

Western hemisphere, the former slaves continued to till the land under substandard living 

conditions and low wages. Indentured labourers from other colonies, especially colonies with 

large populations and high population densities such as India and China, were recruited to 

supplement labour shortages in the plantations. 

 

The development of agricultural plantations in Asia by the European powers began in 

the late 19
th

 century after the abolition of slavery. A common feature of the British and French 

colonial policies was the importation of Indian and Chinese labourers to work in the 

plantations. Being foreigners, the indentured labourers were more subservient than the local 

labourers who could claim some form of ownership of the land and potentially organize a 

rebellion. Although the indentured labourers were paid for their efforts, they had to provide 

their own food, living quarters, amenities and transport cost. In a number of instances, the 

indentured labourers had to borrow money for their transportation and support the families 

left in their home countries. As a result, the living and social conditions in plantations were 

very poor and opportunities for advancement were limited.  

 

The Communist rebellions in Malaysia and Indonesia in the 1950s had a strong base in 

the Chinese communities in those countries. The indentured Indian labourers in the tea 
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plantations of Sri Lanka, on the other hand, formed a distinctly disadvantaged social niche 

which continues to exist to this day. At the end of the colonial era, the indentured labourers 

and their descendants form a large portion of the population in relation to the indigenous 

population, thus creating a serious political strain. For example, in Fiji, the indentured Indian 

labourers and their descendants outnumber the indigenous population, creating a political 

problem which exists to this day – some 30 years after the British left Fiji.  

 

 Writers such as Charles Dickens stirred the conscience of the middle and upper classes 

in Europe and awakened their awareness of the misery of the poor and marginalized workers. 

In Central and Eastern Europe where the labour organizations were suppressed with brute 

force, the labour movement became more militant and went underground. Karl Marx had to 

escape from Germany to Britain where he wrote his Communist manifesto Das Kapital, 

calling for social revolution and the emergence of a classless society. The Communist 

manifesto found a large following not only among the labourers but also amongst the young 

and educated middle class who were unsatisfied with the social conditions of the day. In 

France, the educated middle class, mostly university students, went on rebellion and 

established the Paris commune. The Paris commune was very short-lived, as the rebellion was 

effectively crushed by the military. However, the end of World War I saw the Bolsheviks 

gaining control of Russia and establishing a Communist state. The ferocity of the power 

struggle and the annihilation of the upper and middle classes in Russia after the Bolshevik 

revolution rattled the privileged class in Western Europe.  

 

 The Establishment in Western Europe and North America have come to realize that 

they have to accommodate the legitimate demand of their labour force for improved working 

conditions. The International Labour Organization was formed in 1919 and it is one of the 

oldest international organizations affiliated with the United Nations to promote and protect 
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the welfare of labourers worldwide. With increasing manufacturing efficiency, large 

corporations found it necessary to broaden their market outside the traditional upper class. A 

well-paid labour force was a potential market for the surplus production. 

 

 Since the dawn of history, goods were made by craftsmen and their assistants who 

made the initial design, selected the raw materials, built and marketed the product. The 

craftsmen and their assistants also provided after-sales services or operation and maintenance. 

At the start of the industrial revolution, the factories were structured along the same lines as 

the traditional workshop of a craftsman, except that machines were added to lessen the work 

load and increase the production rate. The practice is still carried out in the manufacture of 

expensive and exclusive cars.  

 

Henry Ford introduced the production line in the manufacture of his model T, which 

radicalized the design and layout of car factories. Machines were designed for a specific 

purpose and operators specialized in the operation of a specific machine. The parts were 

manufactured with precision, and the assembly of the parts to a functional unit was no longer 

dependent on the skill of the labourer. The labourer‘s main task was to maintain the quality of 

the output of their machine without any consideration for the ultimate use of the product. Ford 

was able to lower the cost of production and at the same time maintain high product quality. 

The production line concept was adopted in almost all industries mass producing consumer 

products.
222

 

 

 When labour was cheap, it was common for industries to assign labourers to operate a 

specific machine, and if the demand in the whole process was lower than the output of the 
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machine, the labourers were paid even if they were idle. For example, labourers assigned to 

produce nuts and bolts might be idle for half a day because the demand for the nuts and bolts 

in the assembly line was low and the stockroom was full of unused nuts and bolts. Similarly, 

the factory might maintain a large design force with little workload as the product design may 

remain constant for a long time as long as the market uptake is high.  

 

 With the increase in labour cost after World War II, the Japanese developed the ―on 

time‖ manufacturing techniques. Japanese manufacturers were mere assembly lines.
223

 The 

production of the parts was sub-contracted to small family businesses which might even 

supply the same parts to competitors. The Japanese realized that large manufacturers did not 

have to manufacture the parts but could buy these from the market. The main consideration 

was the timely arrival of the parts in the assembly line – hence, the term ―on time‖ 

manufacturing. The producer of the parts could run the equipment full time, as the output was 

used in a wide range of industrial products manufactured by a large number of companies. 

The main concern of the parts producer was to maintain the quality of the product at the 

minimum cost. As the parts producers‘ main line of business was very specific, they carried 

out research and development to improve product quality and production efficiency even for 

the production of a very simple product such as a screw. In a large integrated industrial 

complex, nobody would care to improve the design and production of a simple part such as a 

screw. The user of the parts does not have to maintain a large inventory in the assembly line, 

and if there are changes in design, merely informs the supplier of the change. 
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 By 1970, the Japanese manufacturing technique has been copied by manufacturers in 

other countries. Today, ―on time‖ manufacturing is a standard industrial practice. For 

example, X brand of computer will have chips manufactured in Malaysia, Philippines and 

Singapore, plastic frames by Taiwan plastic, fans and surge control from Thailand etc. The 

Japanese manufacturing technique changed the nature of the labour force and its relationship 

to the employer. A large segment of the labour force is self employed or contractual. The 

workers may work in their house using the parts, materials and sometimes equipment supplied 

by the manufacturer. Even in the sweat shops manufacturing garments, bedding and 

tablecloths, the main activities, which are sewing and cutting, are subcontracted. A 

subcontractor with a small capital base posts a bond with the manufacturer to withdraw raw 

material to manufacture a specific number of garments. The manufacturer agrees to release 

the bond and pay the sub-contractor a specific price per unit of the finished product that 

passes through agreed quality control and is delivered within a specified time. The sub-

contractor pays the manufacturer penalties for products that do not pass the quality control 

test or are not delivered on time. The manufacturer concentrates on design, marketing and 

quality control, but with no direct contact with the labour force making the products.  

 

 While the practice may reduce the production costs and allow the manufacturer to 

effectively compete in the market, in recent years the trend has been to return to more 

traditional manufacturing arrangements. The main factors for reversing the manufacturing 

pattern are the emergence of high quality fake products and concerns by human rights 

organizations on child and female labour, the unhealthy working conditions in the 

subcontractor‘s premises, and the absence of social safety nets such as medical insurance, 

vacations, sick leave and employment security.  
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High quality fakes are often made by the same person and equipment who used to 

make the real product. If the raw materials or semi-finished material are available in the local 

market it becomes difficult to control the production of high quality fakes. Campaigns by 

human rights organizations against poor working conditions, child workers and other social 

issues could result in loss in market share from bad publicity. For example, designer sport 

shoes manufacturers have been targeted by social campaigners in developing countries. The 

designer sport shoe manufacturers are criticized for paying millions of dollars for 

endorsement by known athletes while their sub-contractors are paying from US$2 to $3 per 

day to unskilled workers making the shoes. 

 

 Brian Langille
224

 summarized the above trend when he stated:  

―In the last century, the transaction costs of the time, combined with the dominant 

management theory, led to the Taylorist mode of production, which involved vertical 

integration, the hiring of large numbers of employees on long term contracts, the 

construction of ‗internal labour markets‘ and the rise of the basic understanding of the 

trade-offs that employees, as opposed to independent contractors, make. The basic trade-

off was that those who are party to employment contract – employees – receive security 

and stability in employment through a long-term contract, in return for subordination to 

the control of the firm, while self-employed independent entrepreneurs forego security in 

return for the chance of profit, subsidized in part by the tax system. In this context, it was 

natural that labour law would focus upon regulation of the long-term employment 

contracts in the name of the employees conceived of as needing protection, because of 

unequal bargaining power. Contract of employment was the obvious platform for 

regulation and for the delivery of a social safety net that would protect against both 

employment risks and wider social risks, for the worker and the family.‖ 

 

 

 Even with the changing employee/employer relationship, most courts interpret the 

labour laws to protect the most vulnerable or disadvantaged person or group of persons, 

taking into account the person‘s economic and social situation, dependence and insecure 

position.  
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 The introduction of cleaner production would require the re-evaluation of the 

manufacturing process, the management policies and structure as they affect the 

manufacturing efficiency, competitiveness and reduction of the wastes discharged to the 

environment. For a traditional manufacturing enterprise with a large number of employees on 

long-term contract or permanent employment status, the adoption of cleaner production would 

result in most instances in trimming down the work force. The work force could be trimmed 

down by: (i) non-replacement of positions vacated by retiring employees; (ii) early retirement 

of mature employees; and (iii) payment of separation benefits to redundant employees.  

 

In developing countries with very high unemployment rates, the labour force, through 

the unions and sometimes on an individual basis, would resist retrenchment as it is very 

difficult for the separated personnel to find other employment, even for casual work. There 

are a number of instances when the labour protest simply goes out of hand and becomes 

violent. The problem is further compounded by cultural factors. For example, in the Japanese 

culture, the employer expects loyalty from the employee, which often means voluntarily 

staying at work after the normal working hours for free, and in return, the employee expects 

to be employed until he reaches retirement age. Separation from the job before retirement is 

often taken as an indication of poor performance or incompetence, making further 

employment prospects difficult.  

 

While this phenomenon may be more pronounced and open in Asian cultures, it is 

really part of the human psyche. The problem could be just suppressed in Western cultures, 

especially in countries with a highly mobile population. There have been a number of 

instances in the US where a re-trenched employee lost control of himself and returned to the 

workplace, shooting former co-employees and supervisors. 
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 The potential impacts on the labour force from the introduction of cleaner production 

would depend on a number of management strategies such as the phasing of the changes and 

the scope. Simple waste minimization is the most basic change that management could 

introduce with minimal change in the number of labourers and the skill mix. In fact, waste 

minimization through recycling and reuse may even result in the expansion of the labour force 

as the wastes are segregated, packaged and sold to potential users. Waste minimization from 

good housekeeping may result in more overtime and additional skilled labourers to 

immediately repair and clean leaks, maintain the drainage, pipes, and control valves. 

However, the environmental benefits of waste minimization through good housekeeping, 

recycling and reuse are often insignificant as those are considered in the initial process design. 

The wastes reduced or eliminated from good housekeeping, recycling and reuse should not 

have been there in the first place. A dirty and messy factory is not the factory that the 

designers have envisaged; its dismal state is the result of mismanagement. Retraining or 

changing the plant managers to clean up and operate the factory as intended should not be 

considered part of cleaner production.  

 

 In older industrial plants which are vertically integrated, the introduction of cleaner 

production could result in a significant reduction in the labour force as the industrial plant 

closes smaller units and decides to purchase the semi-finished products from outside 

specialized companies manufacturing these particular products. The factory specializing in the 

particular semi-finished product has the advantage of economies of scale allowing it to 

produce the product at a cheaper cost and often with a smaller labour force. The specialized 

factory is also in a position to carry out more intensive research and development as it is their 

main product and the cost of the research and development is spread over a wider market. On 

the other hand, for the vertically integrated industry, the industry‘s semi-finished material 

supplies only its own needs. The manufacturer has no incentive to carry out intensive research 
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and development to improve the quality and production efficiency of the semi-finished 

material especially for small items such as nuts and bolts. It does not compete in the market 

for the supply of the spare parts and semi-finished products as it only supplies its own needs. 

Improvement in efficiency of the small units is lost in the evaluation of the efficiency of the 

main production unit even if the sum of inefficiencies in the small units is much greater than 

any improvement in efficiency of the main production line. For example, in a vertically 

integrated car manufacturer the nuts and bolts accounts for almost 10 per cent of the material 

cost and up to 30 per cent of the assembly cost as bolting the other parts. However, research 

and development to manufacture nuts and bolts that are easier to tighten and once tightened 

do not loosen is a low priority or even neglected in favour of the car body design and the main 

assembly process that attracts the customer, the media and critiques. In the long term, 

customers often complain of rattling cars due to loose nuts and bolts. 

 

 A very good example of a vertically integrated factory is the car manufacturing factory 

in the 1920s. Henry Ford envisaged his factories as producing their own steel from basic raw 

materials such as iron ore, coal, and lime. From the steel, the factories produced the various 

types of alloys, machined the alloys to car parts, and assembled the parts. The research and 

development efforts were focused more on the design of new cars, more efficient car engines, 

and improved car safety than on the improvement of steel manufacturing, alloy quality and 

production, and spare parts production efficiency. While the steel requirement for an 

integrated car manufacturer is considerable, in the range of a hundred thousand tonnes per 

years, it is still very small for a state-of-the-art steel mill to operate economically today with 

minimum output of a million tonnes per year. The inefficiencies noted in the steel 

manufacturing process were easily absorbed by the value added in the car manufacturing 

process and were often left uncorrected. There was little research and development on steel 

production, alloy development, and even minor spare parts.  
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 As mentioned earlier, the car manufacturer today buys a large number of spare parts 

from specialized manufacturers. The specialized manufacturers do not produce special alloys. 

In the same manner, the special alloy manufacturers do not produce their own steel, but 

purchase it from steel mills. However, the specialized manufacturers carry out extensive 

research and development to improve their products and the production efficiencies. They 

supply a wide range of markets aside from the car manufacturers. For instances, alloys could 

be needed in the manufacture of appliances, aeroplanes, tools, and heavy equipment. The 

improvements in transport and communications allow the car manufacturers to reduce their 

spare parts inventories to the basic minimum required for a few days of production. 

 

 Hence, to restructure a vertically integrated factory to meet the efficiency and 

manufacturing practices of modern factories, a large number of labourers will require 

retraining, and reassignment to other areas, and may even lose their jobs. Labourers relocated 

to other factory sites will have to break their social ties to the community. In cases of families 

where both the husband and wife are working for the same company, one member may be 

forced to sacrifice his or her career. 

 

 In a number of instances when the market is expanding, a vertically integrated 

industry may take advantage of the expanding market to expand its production capacity while 

closing the small and inefficient manufacturing processes peripheral to the main 

manufacturing line. This strategy was used extensively in the People‘s Republic of China in 

the 1990s.  

 

 At the end of the Chinese Civil War in 1949, Russia provided the technology for 

heavy industries. However, this cooperation was abruptly terminated in the mid-1950s when 



 

165 

 

China tried to exert its own independent position within the Communist bloc. The Chinese 

practically scaled up laboratory units into industrial sized factories. As a result, the 

manufacturing processes were very inefficient. In 1994, I visited a factory in Anhui province 

that was producing sulphuric acid. Elemental sulphur was manually fed to an oven to produce 

sulphur dioxide. The sulphuric acid was used in the manufacture of ammonium sulphate 

fertilizer. 

 

 To reduce the amount of pollutant discharged to the environment, one of the 

requirements of the Asian Development Bank was to discourage financing the expansion of 

the industrial capacity.
225

 However, the Chinese state enterprises, and later, the town and 

village enterprises, resisted all efforts to maintain the industrial capacity with the loans being 

allocated merely to improve the manufacturing efficiency and product quality.  

 

China during this period had an ―iron bowl‖ policy which granted lifetime 

employment in the industry. The common practice in China after the Civil War was to assign 

a person to a specific work unit or factory. Normally the person was employed in this work 

unit throughout life. In cases when his or her skills were needed in another work unit or 

factory, salary was still paid from the original work unit and was remitted by the new work 

unit.  On retirement, the worker received retirement pay from the original work unit, which 

kept track of employee movement and maintained career folders. Hence, it was not just a 

question of closing down a work unit because it was losing money or was non-competitive in 

the market. The work unit served a number of social and official functions other than 

providing employment.  
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With the introduction of reforms under a structure normally called ―socialist market 

economy‖ entrepreneurs bought out their contract with the original work unit and paid a 

document-handling fee to a new type of work unit. To merely improve the manufacturing 

efficiency and the product quality would result in serious labour dislocation and possible 

social problem. The industry would still have to pay for the dislocated labour until the 

labourers were able to find alternative employment. 

 

 However, very few economies were expanding at the rate that China was expanding 

from the mid-1990s to date. During this period, the Chinese economy was expanding at a 

minimum rate of 9.4 per cent up to as high as 15 per cent per annum. Most of the foreign 

investments in China were direct foreign investments which took advantage of the lowly-paid 

and skilled labour market in China. Foreign investors were also very eager to establish 

themselves in the potentially huge Chinese markets for their products. Even with the rapid 

economic growth in China and the potential for displaced labour to find alternative 

employment, there are frequent reports in the Western press of labour unrest in old and 

inefficient factories that were later closed down. 

 

 In a number of developing countries, the industries are established close to the source 

of raw materials. Labour colonies or blocks of residential houses are built and used by the 

labourers in close proximity to the industrial plant. In traditional agro-industries such as sugar 

mills, the labour force has been in the labour colonies for generations. Aside from the 

financial and employment opportunities, the industry provides a social focal point for the 

labour force. The labour force also forms a very cohesive and tightly-knit social structure. The 

displacement of any member of the labour force is not a simple loss of employment 

opportunity, but it is also a loss of social ties. In a similar manner, the community rallies 
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behind the displaced labourer such that the industry may find it difficult to manage the 

loyalties of the labourers left behind. In instances when the introduction of cleaner production 

would call for the importation of new labourers with new skills and talent, the integration of 

the newcomers into the established community and the displaced labourers would be 

extremely difficult. In introducing cleaner production under this circumstance, industry has to 

consider the social and emotional impacts of its decision to adopt cleaner production on the 

remaining labour force and the community in addition to the financial cost of separation 

benefits. 

 

 The potential labour problems from modernization or change in technology are not 

limited to the developing countries. As late as the 1980s, most of the newspapers in Fleet 

Street in London, UK, were still employing typesetters. At this time, photo offset technology 

was already well developed, but the potential social and union problems from dislocation of 

the typesetters negated any advantage from using the new technology. Murdoch had 

practically to move out of Fleet Street and weather out labour unrest for insisting on the use of 

the new technology 
226

. However, once Murdoch had weathered the labour unrest, he had 

strong advantages over his competitors, so that left the latter little option but to switch to new 

technologies. Like Murdoch, the other newspapers left Fleet Street to avoid confrontation 

with the labour unions who could easily rally their members in area. Today, there is no major 

British newspaper left operating on Fleet Street, and no major British newspaper is still using 

typesetting machines. 

 

 Edward Heath‘s government was brought down by the coal miners‘ strike and labour 

unrest when the government decided that it could not afford to continue subsidizing the coal 
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mines. Margaret Thatcher gained the nickname ―Iron Lady‖ for standing up to the coal 

miners.
227

 The British coal mines could not compete with the efficiency of the coalfields in 

Australia and Brazil that were using ―state-of-the-art‖ technologies.  

 

 In summary, cleaner production would require significant financial costs to industry to 

retrain the labour force, compensate for retrenchment of redundant labourers and recruit 

labourers and managers with different skills that the existing labour force could not fill, even 

after retraining. In addition to the financial cost, industries will have to face the potential cost 

of inefficiencies caused by low morale in the labour force especially from sections in the 

manufacturing process that require significant retrenchment. 

 

 In addition to the financial cost, the industry implementing cleaner production also has 

to face negative social and political sanctions as well as the consumers‘ perception that could 

affect the marketability of its product, and result in loss of market share and higher cost of 

public relations and advertisement. As explained earlier, the labour force is not just the 

producer of goods and services, but also forms a significant portion of the consumer market. 

New labour recruits may also face social dislocation in the new workplace from the displaced 

labour force, resulting in lower productivity. 

 

 

Industrial Promotion Laws 

 

 Cleaner production operates on the assumption that economic efficiency is the primary 

consideration in the selection of industrial processes and the location of the industry. In 
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reality, there are a number of sanctions that government policy makers may impose on the 

industrial establishment in both the private and public sectors. National security is one of 

those concerns where the process selection and location may override economic efficiency 

and the need to use cleaner production. The other factors that may override economic 

efficiency are social equity and balanced regional development.  

 

Economic efficiency could also be classified into short-term and long-term goals. 

Ideally, a good government often takes a long-term perspective in planning, while business 

takes a short-term perspective. For example, balanced regional development would result in 

long-term economic efficiency and relieve the urban centers of problems associated with 

congestion such as pollution, inefficient transportation, high level of criminality and general 

dissatisfaction with the quality of life. Business, on the other hand, has to justify its 

profitability to its stockholders on an annual basis, and even more frequently by the 

perception of the stock market of its financial performance. In reality, government often takes 

a shorter perspective, as its decisions are influenced by businesses and the short-term needs of 

the electorate. In a democratic system, the decision-making timeframe of most elected 

government officials is constrained by the time interval between elections.  

 

 

 

National Security 

 

Even before the industrial revolution, the industrial policies at the national level had 

been developed to vertically integrate the industrial sectors. The vertical integration of the 

industrial sectors is often justified from the standpoint of military and national security 

interests rather than in maximizing profitability and market share. A nation would preferably 
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develop all types of industrial sectors without regard to their competitiveness in the 

international market for the same reason – especially those sectors that would be directly and 

indirectly linked to the production of materials and equipment needed for warfare. With the 

growth and development of organic chemistry and heavy equipment in the later half of the 

19
th

 century, most industrial production processes now have potential application to war 

efforts with or without further modifications. 

 

For example, saltpetre or sodium nitrate deposits are concentrated in the Chilean 

deserts. At the start of the industrial revolution, sodium nitrate was the main source of 

nitrogen in fertilizer as well as a large number of inorganic and organic chemicals ranging 

from synthetic fibres used in ordinary clothes to high explosives. Control of the Chilean 

mines and the trade routes was a strategic objective of the competing European powers in the 

19
th

 century. European powers developed industries based on sodium nitrate in order to justify 

the stockpiling of the substance and the ready availability of equipment and expertise to 

produce war materials. Cellulose acetate or cellophane, and later, nylon, were extensively 

produced for wrapping materials, clothing fibres and other domestic uses in times of peace. 

The same production processes could be easily modified and upgraded to produce explosives. 

With the development of the Haber process,
228

 ammonia could be commercially manufactured 

using nitrogen from the atmosphere and hydrogen from the electrolytic decomposition of 

water. The importance of the Chilean saltpetre mines and the trade routes has become 

irrelevant. 

 

                                                 

228
Air is 78 per cent by volume nitrogen and 21 per cent oxygen. However, the nitrogen in the air is very stable. 

Water is primarily composed of hydrogen and oxygen. Haber discovered that under high pressure and 

temperature in the presence of a mixture of ferrous and ferric oxides and potassium aluminates catalyst, nitrogen 

reacts with hydrogen to form ammonia. Ammonia could be oxidised to form nitrates. The nitrates when acidified 

form nitric acid, an important chemical for the manufacture of explosives as well as large number of dyes, 

plastics, and industrial chemicals. For more detailed discussion, the reader is referred to Therald Moeller (1968) 

Inorganic Chemistry An Advanced Textbook, John Wiley and Sons Inc., New York . At p. 575 
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With the rapid advances in technology in the last 30 years, the dominance of a 

particular natural deposit is no longer as important as in the early years of the industrial 

revolution. Nations are reducing their stockpiles of strategic materials such as copper, nickel, 

zinc, tin and iron. Crude oil is stockpiled more for civilian economic activities than for 

military uses.  

 

Rapid advances in technology also made it uneconomical and even irrational to totally 

devote whole production capacity, inventories of raw material, and semi-finished and finished 

products solely to potential war efforts. Unlike the crude weapons of warfare like the spear, 

sword, axe and bow and arrow that were standard weapons for hundreds of years, today‘s 

weapons become obsolete in less than 10 years.  

 

The dual nature of the civilian/ military industrial complexes from research to full 

scale development is now much stronger than in the past. It is difficult to economically 

maintain an economy on war footing all the time. Hence, industrial policies evolved around 

the dual function of industries as sources of wealth and employment by producing consumer 

goods in times of peace, and, with the slightest possible modification, as venues for 

production of war materials.  

 

Potential inefficiencies in the processes during peacetime are often the spur to 

facilitate the conversion or upgrading of the same processes for military use. For example, 

most of the pesticides and insecticides used in agriculture attack the nervous systems of 

insects and pests. With the heightened concerns on the environment, the insecticides and 

pesticides are formulated to degrade rapidly, hence, limiting their destructive force on the 

target pest population. The same manufacturing processes are precursors to producing more 

lethal chemicals that could be used in warfare. The environmental concern also coincides with 
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the military objective of developing lethal weapons to destroy the enemy, but reducing the 

residuals or the impacts of the residuals to the minimum in order to minimize damage to its 

own occupying forces once the enemy has been destroyed. 

  

Most often, the dual uses of an industrial process for military and civilian purposes 

result in inefficiency and the generation of large quantities of wastes to the environment. For 

example, ammonium carbonate is very unstable, as it readily decomposes to ammonia and 

carbon dioxide under warm conditions and slight variations in soil acidity. A large portion of 

the ammonium carbonate fertilizer applied to the soil is released to the atmosphere as 

ammonia or washed out with the surface runoff, causing the eutrophication of rivers and 

lakes. On the other hand, another step in chemical processing will rearrange the elements in 

ammonium carbonate to urea. Urea is more stable and less affected by changes in temperature 

and variations in soil acidity. It is also easier for the soil matrix to absorb, resulting in a lower 

quantity of fertilizer application per unit area. However, urea is more difficult to convert to 

nitric acid, the main chemical precursor in the manufacture of nitrogen based explosives. For 

both military and civilian strategic purposes, ammonium carbonate is the preferred 

nitrogenous fertilizer rather than urea, although ammonium carbonate causes serious 

environmental problems and would be more expensive to farmers because of the higher 

dosage required. 

 

 The location of an industry is of primary concern in determining the competitive 

advantages and minimization of environmental impacts of an industrial plant. Locating the 

industrial plant close to the sources of raw materials and the consumers minimizes transport 

cost and the associated pollution from transport. It is therefore advantageous to locate the 

industry in areas classified as non-environmentally sensitive. Typical examples of 

environmentally-sensitive areas are endangered forests and wetlands. Locating the industry in 
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a non-environmentally sensitive area reduces the potential for negative environmental 

impacts. Consideration of atmospheric patterns and water resources to maximize the 

assimilative capacity of the environment to accommodate the waste discharge will also reduce 

the potential negative environmental impacts. However, from the standpoint of national 

security, those location criteria are often ignored. In 1995, I visited a plastics factory in China 

producing cellulose acetate and polyvinyl chloride resin. The factory was located near a cliff, 

such that the air pollutant discharge from the smokestack accumulated around the factory, 

especially during winter when the valley is capped by an inversion layer.
229

 Vinyl chloride 

monomer, the precursor of polyvinyl chloride resin, is a carcinogenic substance. From the 

standpoint of commercial and environmental interests, the location of the factory made no 

sense, but from strategic considerations, the turbulence near the cliff and the cliff itself made 

it difficult for an attacking aircraft to destroy the factory using World War II bombing 

technologies.  

 

However, not all effects of the civilian/military synergy are negative to the 

environment. A large number of technologies used in cleaner production had their origin in 

military research and application. For example, the development of fuel-efficient and low-

noise jet engines was practically made possible from military research on long-range and less 

detectable fighter jets. The combined cycle turbine power plants are basically jet engines used 

in commercial airlines.  

 

The technologies for portable and package-type treatment plants for industrial and 

domestic wastewater were initially developed and field-tested in military camps and 

installations. Due to the importance of equipment and process reliability and efficiency in 
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military operations, the design methodologies, equipment specifications and performance had 

to undergo more rigorous testing, verification and updating than were normally carried out in 

profit-oriented civilian organizations. For example, the US Department of Defense centralized 

the design of facilities and infrastructure through the United Facilities Command. The design 

procedures and methodologies for a simple product such as wastewater treatment facilities for 

treating sewage, industrial and oily wastes are continuously upgraded as the users and 

researchers find newer and better procedures. Once every four years, the design manuals are 

reviewed and revised. 
230

 

 

 

Social Equity 

 

Labour laws are sets of policies promoting social equity by protecting the rights of the 

workers in their relationship with their employer. As discussed in the earlier section, the 

labour force has historically been in a weaker or disadvantaged position in relation to the 

employer and the capitalist. In addition to labour laws, there are a large number of policies 

and legislation aimed at improving social equity and harmony within the country that affects 

economic efficiency and the decision to adopt cleaner production. Education, pedigree or 

caste, ethnicity, race, gender, and religion were factors that strongly affected the social and 

economic well-being of a person in the past, and because of these past intolerances, the 

person may continue to suffer economic and social disadvantages today even if the barriers 

have been officially removed. Historically, discrimination based on ethnicity, race, religion, 

caste and gender were prevalent in most countries. Most often, the discriminated group or 
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groups are the minorities, although there are instances when the majority group is 

discriminated by a conquering minority. Today, discrimination is illegal in most member 

countries of the United Nations, and in fact, the right to self determination and treatment of 

minorities are often cited as requirements for recognition of a newly established nation. 

However, discrimination does still exist in more subdued forms, and there are instances when 

the debate comes into the open with one or more political parties initiating it. The 

emancipation of slaves, indentured tenants, and serfs was undertaken widely in the 19
th

 

century worldwide. In most instances the emancipated groups were left on their own. The lack 

of resources for education and training maintained the social discrepancy that existed prior to 

the emancipation. Even in highly democratic countries like the US, the programs to address 

the social inequality that existed between the former African slaves and the other sectors of 

society were only extensively instituted in the 1960s.  

 

The policies used by governments to diminish social inequity varies from 

(i) work quota and employment targets; 

(ii)  training and education grants;  

(iii)  job placement;  

(iv) adding handicap points in the procurement of goods and services, which are 

often viewed by the majority as reverse discrimination.  

 

Employers, such as industry, may receive financial incentives to implement the 

policies. Industries may locate their factories in a depressed area because the financial 

incentives provided by the government to hire socially disadvantaged groups make their 

operation profitable, where under normal circumstances they would be in financial 

difficulties.  
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Adopting cleaner production could disrupt the structure of the labour force in favour 

of highly-skilled and educated newcomers. Subsequently, the redundancy and retrenchment of 

the socially disadvantaged labour force could result in loss of subsidies and other financial 

incentives that previously assured business profitability. 

 

Unemployment reduces the person‘s economic status, and in a number of instances, 

self esteem as well. In a heterogeneous or multicultural society, a person‘s unemployment or 

employment is a socially divisive factor. Even modern democratic governments, such as 

Australia, try to minimize if not to eliminate the closure of highly labour-intensive industries 

and industries with significant linkages to other industries in the nation‘s economy. In modern 

democratic societies such as the United States and Australia, the government provides 

subsidies, tax breaks, tariffs and other economic incentives to maintain the operation of 

industries facing bankruptcy and thereby avert mass unemployment. In the case of the steel 

industry in the US, the US President Bush in 2002
231

 invoked his right to temporarily increase 

steel tariff and protect the local manufacturers from foreign competition. An industry that 

seeks protection and additional subsidy from the government is normally in a difficult 

financial condition and has difficulty in meeting its financial obligations. Any financial 

assistance or protection from the government is taken as a temporary measure to provide the 

industry time and resources to restructure its debts and financial commitments. Process 

restructuring or the adoption of cleaner production would require longer-term financial 

commitment, normally equivalent to the normal depreciation period of the new equipment 

installed. For an industry in financial distress, very few financiers would provide long-term 

capital investment if additional support from the government is not assured. Investors are 

hesitant to provide the additional investment even if there is a strong potential for turning 
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around the financial fortunes of an industry through the improvement in manufacturing 

efficiency, capturing a bigger share of the market and improved profitability. Investors would 

prefer financial restructuring and organizational streamlining with a short timeframe for 

implementation rather than adopting cleaner production. Cleaner production would involve 

revising the manufacturing process through the introduction of new technology and 

equipment and would require longer-term commitment. If the financial managers do consider 

cleaner production as part of their restructuring plans, the scope is often limited to 

improvement in the housekeeping and operational procedures. 

 

 

Balanced Regional Development 

  

Economic and social development often vary within a country. The capital city is 

usually the most developed area of the country, especially in countries with highly-centralized 

administrations. Governments may borrow money and spend a large portion of the national 

income in developing the infrastructure of the capital. Local and foreign businesses tend to 

hold offices in the capital to facilitate their lobbying and procurement of licenses. The capitals 

are often located in strategic coastal areas, river estuaries and mountain passes that in the past 

have gained prominence and importance because of their control of the flow of goods and 

services from the hinterland to the surrounding markets and sometimes to the regional and 

global markets. The standard of living in the capital cities of developing countries could be 

several times higher than in the rural areas.  

 

While the phenomenon of the ―primate city‖ is common in developing countries, the 

inequality in the economic and social development is also pronounced in developed 

economies such as the United States, European countries and Australia. The primate city is 
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defined in urban planning as the city whose population and economic productivity is more 

than two times bigger than the next city. Almost all the capital cities in South East Asia are 

considered primate cities. Manila, Bangkok, Jakarta and Kuala Lumpur are typical of the 

primate cities. In most nation states created by the de-colonization process after World War II, 

the national boundaries were established by the colonial rulers with little consideration for 

family and tribal lines. Families and tribes were often divided between two or more countries. 

When the national borders were informal and custom controls were weak, the divided families 

and tribes took little notice of the political changes.  

 

The growth of the capital city as a primate city is encouraged as part of the nation-

building exercise in integrating the diverse ethnic groups in the country. For example, in 

Manila, there are more Cebuanos than in Cebu City, the biggest city in the Visayas. In fact, 

the populations of the major ethnic groups are bigger in Manila than in any of the regional 

cities comprising the ethnic groups‘ heart land. In Manila, the intermarriages of people from 

various ethnic groups take place regularly, cementing the social structure of the republic. The 

salary structure in private corporations in Manila is three to four times higher than that in 

Cebu City, the second biggest city in the Philippines. 

 

The unequal patterns of development have potentially serious environmental 

repercussions. Firstly, the higher standard of living in the primate cities results in rapid 

migration from the countryside and the secondary urban centers. The rapid migration strains 

the urban infrastructures and services such as water supply, sewerage, solid wastes 

management and transport. Housing affordability declines and less educated migrants are 

pushed to marginal lands often unsuitable for residential purposes. Air quality, plus ground 

and surface water quality deteriorate. Peace and order break down as a large portion of the 
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population that could not catch up with the higher cost of living engage in anti-social 

activities. 

 

In most of the independent countries created from the de-colonization process after 

World War II, the growth of the capital to a primate city was encouraged by the government. 

The influx of population from various parts of the country was considered an essential 

integrator of the population, often with diverse cultures and histories. As the environmental, 

social and economic problems from overcrowding started to strain the resources of the capital 

cities, programs were initiated to reverse the trend. In some countries, the government moves 

the capital city to a new location rather than address the environmental, social and economic 

problems in the primate city. For example, Nigeria moved the capital from Lagos to Abuja, 

Brazil from Rio de Janeiro to Brazilia and Malaysia from Kuala Lumpur to Putra Jaya. 

 

The problems of unbalanced regional development are not confined to developing 

countries. For example, the Appalachian region in the United States has a much lower 

economic and social development compared to the coastal states of New York and California. 

Considering economies of scale, it is cheaper and more efficient to provide services in cities 

than in sparsely-populated areas. For example, water supply, sewerage, electricity and 

telephone connections are made by pipes and copper cables. In sparsely-populated areas, the 

cost of providing the connections to individual households is very expensive. Households in 

rural areas often depend on on-site facilities for their water supply, waste disposal and even 

electricity. Health, education, recreation and cultural facilities are cheaper to provide in cities 

than in sparsely-populated areas. However, as the city size increases, the quality of life 

decreases due to environmental pollution, lack of privacy and stress from highly competitive 

lifestyles.  

 



 

180 

 

The residents could take advantage of the economies of scale in accessing the basic 

urban infrastructures and at the same time avoid the environmental and social deterioration 

associated with overcrowding. Industries are subsidized to locate and operate in depressed 

areas in a similar manner as the industries are encouraged to locate and to operate in less than 

ideal locations for reasons of national security. The subsidies are often focused on alleviating 

poverty and expansion of employment opportunities. Tax holidays, exemptions, fuel subsidies 

and access to low interest loans are provided to industries located in depressed areas. For 

example, one of the contentious issues between the states and the federal government is the 

sharing of the income from the goods and services tax. New South Wales claims it is 

subsidizing the less developed states of Queensland and Western Australia. 

 

For an industry to use cleaner production, changes may be required in the industrial 

processes and business operating practices. The changes may result in the dislocation of the 

existing labour force and the hiring of new skills outside of the community. The changes 

would then result in the loss of the subsidies, tax exemptions and access to low interest loans 

that made the business profitable. 

 

 

Other Reasons for Protecting Industries 

 

In addition to national security, social equity and balanced regional development, 

government has other justifications and practices that distort economic efficiency, and 

subsequently, the adoption of cleaner production. Some of those reasons are  

(i) preservation of cultural and traditional values;  
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(ii) pork barrel allocation;
232

  

(iii) political preferences; and  

(iv) political expediency such as response to pressure from business lobby groups, 

non-governmental organizations and voters. 

If the region is underdeveloped, distortion of economic efficiency is justified on the grounds 

that the residents in the disadvantaged region need assistance and protection in order to 

compete with the other regions within the country and internationally. This rationale is also 

raised in international trade and environmental negotiations. Most often, the recipient 

undeveloped region proposes a set of target dates for the removal of the protection and 

assistance with the promise to change its production pattern to compete more effectively with 

the other regions.
233

 

 

The more developed regions would still demand protection and assistance from the 

government in order to preserve their cultural traditions that are being threatened by 

competition. For example, with the high cost of labour in developed countries, the physical 

extraction of grape juice for wine production by stomping on the grapes is inefficient and 

uneconomical compared to mechanical extraction. Aside from the possible yeast species 

growing on the feet of the labourers that could give a particular flavour to the vintage, foot 

stomping has all the technical disadvantages of the mechanized wine-making process using 

technology borrowed from other fermentation industries such as the pharmaceutical industry. 

In a modern winery, stainless steel fermentation tanks are used, the temperature and pH are 

automatically controlled and the fermenting yeast is properly cultured and screened. 
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 A good example is the target for free trade agreement in the Asia Pacific Economic Cooperation or APEC. 

The developed countries agreed to remove tariff for trades among the member countries by 2010 and the 

developing countries by 2020. See http://www.apec.org 
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Ironically, the products of a modern mechanically-operated winery are often classified as 

cheap wine without much of a character because of the rigid quality control.  

 

Agriculture and the processing of agricultural products in developed countries are 

highly subsidized and protected on the basis of preserving the cultural and traditional values 

in the rural and semi-rural regions. To prevent the oversupply and accumulation of highly 

subsidized agricultural products, the export of those products is subsidized as well. The 

import of similar or competitive products is impeded by economic barriers such as high tariff, 

duties and taxes. Non-economic barriers are import quota, rigid quality control and 

inspection, which are normally justified in preventing the potential spread of diseases. 

Products are marketed to highlight and encourage patriotic consumption of the local produce.  

 

As will be discussed in the next chapter, the World Trade Organization is an 

international body mandated to promote free trade and reduce, if not eliminate, trade barriers. 

While almost all the member countries of the United Nations have become members of the 

World Trade Organization and subscribe to the idea of facilitating free trade, national interest 

especially in non-competitive sectors is still prevalent. For example, the United States is one 

of the main proponents of free trade. However, when it comes to manufacturing sectors where 

it is non-competitive, such as aluminum, steel or car manufacturing, it favors the formation of 

an aluminum cartel to control prices and assure profitability for the US aluminum companies, 

or import quotas and control in the case of steel and cars. In like manner, the European Union 

heavily subsidizes its agricultural sector and justifies the subsidies as a means of preserving 

the cultural and traditional values of its farming communities.  

 

Developing countries are often used as an extension of the protective measures 

undertaken by developed countries to protect their uncompetitive industries. For example, 



 

183 

 

under the Lome Conventions
234

 and later the Cotonou Convention
235

 the least developed 

countries of Africa and the South Pacific are allowed to sell sugar to the European Union at 

prices almost equal to the prices of sugar produced internally in the EU. However, the sugar 

volume or quota is very small in comparison to the total sugar production in the EU, too small 

to seriously affect the prices and consumption of EU produced sugar. The developing 

countries indirectly are able to avail themselves of the sugar subsidies and will support the 

European Union in the world forum against the removal of the sugar subsidies and free trade 

of sugar in the EU. The United States also uses the same strategy with South American 

countries and the Philippines. There were even a number of years such as from 1991 to 2002 

when the sugar production in the Philippines was lower than the domestic consumption, and 

the Philippines purchased sugar in the world market at a much lower price than its selling 

price to the United States under its sugar quota agreement.  

 

When Australia wanted to include sugar in its free trade agreement with the United 

States, the Philippines and the South American countries lobbied for the exclusion of sugar in 

the discussion, to which the United States readily acceded, to protect the interest of its sugar 
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 The Lome Conventions were a series of agreements between the European Community and the African, 

Caribbean and Pacific countries – in particular the former British, French, Dutch and Belgian colonies in those 

regions. The first Lome Convention took effect in April 1976 and expired on 31 December, 1980. The second 

Lome Convention took effect on 1 January 1981 and expired on 31 December 1985, and the third Lome 

Convention took effect on 1 January 1986 and expired on 31 December 1990. The fourth and the last Lome 

Convention was negotiated to take effect from 1 January 1990 to 31 December 1999. The Lome convention 

allowed agricultural and mineral exports from the developing signatory countries to enter the European 

Community free of duty, and for those items such as sugar and beef that could be in competition to the 

agricultural sector in the European community the quota system was imposed. In addition to duty free access to 

the European Community, the conventions provided financial aid and investments. The second, third and fourth 

Lome conventions were mainly on the expansion of the financial aid from Euro 3 billion in Lome I to Euro 12 

billion in Lome IV. Forty six countries developing countries were signatories to Lome I and at Lome IV there 

were 70 signatories from developing countries. Details on the Lome convention are available at  European 

Commission (2006) The Lome Conventions- Europa Development and Relations with African, Caribbean and 

Pacific States. Brussels. accessed on May 3, 2006 at 

http://ec.europa.eu/development/body/cotonou/index_en.htm 
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  Ibid, The Cotonou Convention was negotiated for a period of 20 years starting in March 1, 2000 and ending 

in February 29, 2020. The convention built on the experience of the Lome conventions and emphasised on 

stronger political and social reforms among the signatory developing countries. Details are available at the 

website given in previous footnote.  
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farmers, and at the same time taking the moral high ground that the exclusion of sugar in the 

free trade agreement was based on US concerns for the plight of the sugar industries in 

developing countries.
236

 

 

 The profitability of the industry is highly dependent on domestic and international 

political factors rather than production efficiency. While a number of justifications and the 

accompanying subsidies have been in place for a long time, the investor is operating in a 

highly uncertain business environment. The investor knows that a change in political party, 

and international agreements may adversely affect the business. As such, the investor is 

hesitant to invest in new processes and equipment that may take more than three years to 

recover. For example, the Philippines‘ sugar quota has been in place for more than a hundred 

years now. Since the Philippines gained its independence from the United States in 1946, the 

size of the sugar quota has varied from year to year based on the convergence and divergence 

of US and Philippine foreign policies. Due to the uncertainty, the investors would prefer to 

buy sugar from the international market to fill the US quota rather than invest in cleaner 

production to increase the production by reducing wastage and improving production 

efficiency. 

 

 

Nature of Industrial Protection and Promotion Laws 

 

 The main types of industrial promotion and protection laws and policies could be 

classified into (i) economic or financial and (ii) physical constraints. The most common 

economic and financial tools are protective tariffs, subsidies, tax exemptions or holidays, low 
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prices for raw material and energy, preferential access to loans and credits, and, rarely today 

but common two decades ago, preferential allocation of foreign exchange for imports and 

artificially favourable rates of foreign exchange in converting the export earnings. Tools of 

physical constraint are commonly in the form of land use control, import and export quota, 

dedicated access to transport, raw materials and energy, intellectual property rights and 

special licensing. 

 

 It should be noted that the industrial protection and promotion laws are of a similar 

nature to those suggested by various organizations promoting cleaner production as reviewed 

in the previous chapter. Easy access to low interest loans with long repayment, technology 

transfer and licensing of intellectual property rights and information were suggested to 

promote cleaner production. If the industry is already a beneficiary of industrial promotion 

policies, then the benefits of using cleaner production will be incremental, and in a number of 

instances, the industry may even lose the existing benefits. 

 

 

Exemptions from Import Taxes and Import Duties 

 

Promoted industries are exempted from paying import tax and duties. To prevent the 

diversion of equipment from the intended manufacturing process for other purposes, the 

protection and promotion benefits are tied up to a specific manufacturing process. For 

example, a mining company is exempted from import duties and other taxes to buy trucks, 

earth-moving machines, and pumps. These equipment could be used in developing residential 

and commercial subdivisions which will not qualify for exemption from taxes and duties. To 

prevent the mining company from prematurely diverting the equipment for other uses, the tax 

and duties exemption will specifically identify the location, function and operational 
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condition of the equipment in the industrial process to facilitate auditing and verification. The 

earthmoving equipment and the dewatering pumps should either be in the mine pit or in the 

maintenance shop.  

 

If a promoted industry has already availed itself of the privileges of industrial 

promotion and protection laws, it may incur a significant cost to shift to cleaner production. 

For example, it might be cheaper for the mine to use conveyor belts instead of trucks. Trucks 

are more flexible and the capital cost is lower than for a conveyor belt. For a newly-starting 

company, trucks would be the preferable option. The capacity could be easily increased by 

adding more trucks, whereas a conveyor belt is built to accommodate the maximum capacity, 

and at the start, a large portion of the capacity may be unused. With conveyor belts, there will 

be less dust, noise and air pollution. Potential accidents along the truck route are also 

minimized. If the mining company shifts to conveyor belt, it will have to sell the trucks, 

losing all or a portion of the duty and tax exemptions. As the trucks are special trucks, the 

buyers are limited, and the company may not be able to get a good price. Most often, the 

trucks were imported in consonance with the expansion of the mine capacity. The taxes and 

import duties payable could have been also staggered. However, if the mining company will 

dispose of the trucks because it is shifting to a conveyor belt system, tax and duties payable 

for lost exemption will be due within a short time, causing serious cash flow problems for the 

company. 

 

 Investment promotion laws such as the Philippines 
237

 penalize promoted companies 

for the early disposal of tax and duty-exempt importation by doubling the taxes and duties 

                                                 

237 "If the registered enterprise sells, transfers or disposes these machinery, equipment and spare parts without prior approval 

of the Board within five (5) years from the date of acquisition, the registered enterprise and the vendee, transferee, or 

assignee shall be solidly liable to pay twice the amount of the tax exemption given it.‖  An Act Granting Tax and Duty 

Exemptions and Tax Credits on Capital Equipment. Republic Act 7369 of 1992 (Philippines) Laws and Resolutions 

Congress of the Philippines , National Printing Office, Manila, Philippines,  pp. 1014-1043 Sec.1. ,
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payable. In recognition of the need for cleaner production, investment promotion laws do 

allow the beneficiary to sell the equipment in the local market and pay taxes in proportion to 

the remaining useful life of the equipment. This was instead of being penalized to pay twice 

the amount of taxes and duties waived if the beneficiary could prove that the change was 

necessary to improve the manufacturing efficiency and expand the production capacity. 

However, the documentation and the process to phase out the existing equipment are often 

difficult, especially in countries experiencing budgetary deficits. The cost of documentation 

for disposal of the tax and duty-exempt equipment  may even involve governance issues that 

some companies would avoid or minimize. Nevertheless, the taxes in proportion to the 

remaining useful life of the equipment are immediately due and payable prior to the disposal 

of the equipment. As discussed earlier, this practice may create a serious cash flow problem 

for a company. 

 

The problem is further compounded if the mining company availed itself of a soft loan 

with low interest and a long repayment period. Most developed countries have an export-

import bank to provide soft loans to stimulate the export of specific equipment and products. 

For example, the United States has an export-import bank to provide soft loans to importers of 

US-made equipment. In purchasing the trucks, the mining company pays a low interest over a 

long repayment period. If the mining company disposes of the trucks, the loans to the export-

import bank also become due and payable. The mining company will also have to pay 

termination pay for the early repayment of the loan. The loan repayment and penalties for 

early termination could strain the mining company‘s cash flow and affect its dividend 

payment as well as stock market valuation.  

 

In 1985, I was working for a short time as environmental consultant in a copper mine 

in the Philippines. The mine was developed in the 1950s. Its mining operation, material 
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handling, ore processing and concentration plant were quite obsolete. It had 25,000 

employees to extract 100,000 tons of ore every day compared to less than 100 employees for 

an Australian copper mine of that size. The water and energy consumption in the ore 

concentration was almost three times higher than that of a state-of-the-art ore concentration 

plant. The production cost was just a little below the world market price for copper, which 

allowed the company to continue operation in spite of all the inefficiencies. The copper mine 

had the intention of modernizing its operation but the potential labour unrest, back taxes and 

duties from usable and previously tax-and duty-exempt equipment had to be added to the cost 

of modernizing the mine. With the depressed copper prices in the late 1980s, the mine finally 

closed down in 1990.  

 

If ever a mining company has to shift to procedures and processes using cleaner 

production, the shift has to be programmed and properly budgeted. One of the main 

shortcomings of studies supporting cleaner production is the non-enclosure of the cost of 

phasing out the existing procedures and process, especially if those enjoy substantial 

economic benefits from industrial promotion policies. The costs of phasing out the existing 

process consist of:  

(i) selling the phased out equipment at prices lower than the book value;  

(ii) cost of borrowing to pay for the taxes and duties on equipment imported and 

exempted from taxes and duties;  

(iii) cost of borrowing to pay soft loans;  

(iv) termination fees provided by export-import banks to purchase the phased-out 

equipment; and 

(v) transaction cost of documentation and bureaucratic paperwork to avoid paying 

the penalty for the early phase-out of the equipment imported, which are exempt 

from taxes and duties. The normal penalty is twice the taxes and duties waived. 
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Integration of Industries  

 

Until the mid-1990s it was common practice in most Asian countries to build 

industrial colonies. Industrial colonies provided housing, commercial, recreational, 

educational and cultural facilities to the workers. The industry often subsidized the 

construction and maintenance of the facilities. The colonies stimulated a cohesive relationship 

among the workers. When industrial pollution was symbol of dynamic development, the 

colonies were built adjacent to the industry and in some instances within the industry 

perimeter. While industrial colonies stimulate loyalty to the industry, the restructuring of the 

labour force becomes difficult as discussed in the previous section on the impact of labour 

laws on the adoption of cleaner production. 

 

 Over a period of time, a number of smaller industries developed in close proximity to 

the large industrial facility, or used the large industry as a focal point. The smaller industries 

supplied the essential raw materials, semi-finished products, transport, warehousing and 

distribution of the finished products to the focal industry. The service sector also developed 

around the focal industry and its workers.  

 

In adopting cleaner production in the focal industry, a number of smaller industries 

will require restructuring and sometimes closure. The output in the smaller industries is not 

needed anymore. The social and economic impact on the whole area could be substantial. The 

government may subsidize the focal industry to continue its existing operation and prevent 

social and economic collapse in the area. While the focal industry is in a position to improve 

its competitiveness by adopting cleaner production, the subsidy and social responsibility to its 

workers and the links to other industries discourage it from making the move.  
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 The adoption of cleaner production in the focal industry would require new raw 

materials and semi-finished products. It would require a new set of linked industries and the 

economic and social dislocation could not be addressed with the linked industries individually 

adopting cleaner production. The linked industries have to institute changes simultaneously 

and in tandem with the changes taking place in the focal industry. However, the financial, 

technical and managerial capacities of the minor industries differ. As such, the shift to cleaner 

production by the focal industry will result in serious dislocation in the minor industries and 

their workers. For example, when the newspaper publishers decided to use computers and 

electronic typesetting, the industries producing and reprocessing the lead typesets had to close 

down as the provisions of computer and electronic parts were entirely alien to their 

operations. Down the line, the industries supplying chemicals for cleaning the lead typesets, 

the equipment for recycling and recovery of the lead parts and the spare parts for the 

typesetting equipment had to close down. Lead is a poisonous element that has been widely 

used by mankind since antiquity, and certainly the closing of the lead typesetters and allied 

industries reduces the lead burden on the environment. 

 

 While a government may have a cleaner production policy, the economic and social 

impacts caused by dislocation of existing industries when a major industry adopts cleaner 

production could be substantial so that it is even forced to subsidize the continued operation 

of an uncompetitive industry. In fact, one of the major problems of the cleaner production 

programs adopted by various international and national institutions is how the impact of the 

program is analysed for one particular industry operating in isolation. In reality, industries 

form a complex network of a supply and demand chain as well as a specific hierarchical 

structure. The impact of cleaner production could be beneficial to a particular industry 

operating in isolation. However, when the negative social and economic impacts on the linked 
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industries are considered, the overall benefit to society could be negative, although the 

benefits to one particular industry adopting cleaner production are highly positive. Hence, 

government and managers with long-term vision on the role of their industries in society will 

be reluctant to adopt cleaner production.  

 

 

Environmental Laws 

 

 While cleaner production is considered a ―win-win‖ proposition to address 

environmental degradation and at the same time improve industrial competitiveness, it is 

ironic that environmental laws are often used by the polluting industries to block new market 

entrants with more efficient manufacturing processes and using cleaner production from 

entering the market. While international organizations and their national counterparts are 

promoting cleaner production, polluting industries are exploiting and literally interpreting the 

provisions of environmental laws and regulations to block it. 

 

Environmental Impact Assessment  

 

 Environmental impact assessment is a decision-making tool to establish the potential 

positive and negative impacts of the proposed project on the environment. Normally, an 

environmental impact assessment is carried out as part of the project feasibility study, but as 

an assessment focused on the environment, it is freed from the structural rigidity required in 

the technical, financial and economic assessments of a feasibility study. Normally, in a 

feasibility study, the technical, financial and economic assessments information are based on 

the actual performance of a similar facility, a market study of the cost of raw materials, 

labour, and other inputs. These may include a historical analysis of the prices of the outputs, a 
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market survey to gauge consumers‘ preferences and technological forecasting to determine 

potential obsolescence, identification of competitors, and competitors‘ and market responses 

to the entry of the project. The feasibility study may require the use of statistical, financial and 

economic models, and sensitivity of the project to various ranges of changes in the input and 

operating parameters. 

 

 Theoretically, in the use of environmental resources, the positive and negative impacts 

of the project on the environment are part of the economic analysis of the project. The 

incorporation of environmental costs and benefits in economic analysis is one of the factors 

which distinguish and differentiate an economic analysis from a financial analysis. Financial 

analysis involves the income, capital cost, operating and maintenance cost, and the 

depreciation or the actual flow of money in and out of the project; for this reason, the 

financial analysis is based on the expected cash flow of the project. From the traditional 

perspective of the project financier and commercial banks, the financial analysis is the most 

important factor affecting their decision to invest in or withhold investment from the project. 

The financial analysis gives an indication of the potential profitability, risks, and recovery of 

the investment. If the financial rate of return is higher than the cost of borrowing or rate of 

return from alternative investment, most likely the investors or commercial banks will finance 

the project subject to their appreciation of the risks as calculated from the sensitivity analysis. 

In fact, commercial banks and project investors seldom call for an economic analysis.  

 

 Economic analysis is wider in scope than financial analysis as it involves the 

evaluation of the project‘s indirect and direct impacts such as employment, stimulation of 

other development in the region, environment, social concerns such as elimination of child 

labour, encouraging women to participate, improvement in health and general welfare or 

quality of life. The economic analysis may use values different from the actual cash values 
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used in the financial analysis. For example, in areas with very high unemployment, the labour 

cost may be $10/hour. In financial analysis, the $10/hour rate is used in calculating the labour 

cost. In the economic analysis, a lower rate may be used, such as $5/hr, even if the project 

will actually pay $10/hr during implementation. The use of a lower labour rate reduces the 

calculated labour cost and the overall project cost for the labour-intensive alternative. A 

highly-labour intensive project will have a greater reduction in overall project cost compared 

to a highly mechanized alternative. The highly labour intensive project will then have a higher 

economic rate of return compared to the highly mechanized alternative and will therefore 

become the favoured option.  

 

 On the other hand, the labour rate for child labour may be several percentages higher 

than the actual cash paid. For example, a child may be paid only $1/day for weaving carpets, 

but the economic analysis would use a rate of $10/day to reflect the loss in potential future 

income by the child because the work has deprived them of higher education or the 

opportunity to acquire a better skill. In a rapidly expanding economy, the demand for skilled 

labour is expected to be higher in the future and the potential loss of income by the child will 

be higher compared to that in a stagnating economy or even in a failed State. In a failed State, 

the child labour rate used in the economic analysis may be very close or similar to the actual 

cash payment. There is not much difference if the child gets an education or improvement in 

skills if the knowledge or skills could not be efficiently used in the future.  

 

The use of child labour or under-aged labour (the concept favoured by policy makers 

in developing countries) is highly controversial. A number of policy makers in developing 

countries favoured the continued use of under-aged labour if the task is not so physically 

demanding as to stunt the child‘s growth if there is no alternative to effectively utilize the 

child‘s time. Ideally, the child should be in school, but there are depressed communities 
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where schools and books are not available. Rather than for the child to waste his time roaming 

around the neighbourhood with other children and getting into trouble, some policy makers 

consider the early entry into the work force as educating and developing the child‘s skills for 

a future trade.  

 

 Labour cost as part of the employment and unemployment debate is commonly 

encountered in economic analysis. For this reason national planning agencies periodically 

release an analysis of the appropriate reduction factors to apply to the legislated minimum 

wage and to the various levels of wage structures – such as those that apply to semi-skilled 

workers normally receiving higher than the minimum wage, youth who are employed, and 

skilled workers. National planning agencies, especially in developing countries, regularly 

publish guidelines for economic analysis that include the factors to apply in the analysis. 

 

 One of the main problems in incorporating environmental factors in the economic 

analysis is the unquantifiable nature of environmental resources. Traditionally, the economic 

analysis of a project will just enumerate and possibly describe the potential positive and 

negative environmental impacts or else it just entirely ignores it. Project economists are often 

hesitant to get involved in the controversial costing of environmental benefits and damages 

which could place serious doubts on the soundness of their analysis. Kneese, Bower, Arrow 

and other economists at the Resources for the Future
238

 pioneered the development of 

economic techniques in the early 1960s to quantify the economic cost and benefit of a project 

on the environment. They applied willingness to pay, and other techniques commonly called 
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―shadow pricing‖. Bower received the Volvo Award for Environmental Economics in 1985 

for his pioneering work. 
239

  

 

 Economic analysis is important in decision making in the public sector or government 

institutions, and in development banks such as the World Bank, Asian Development Bank, 

Inter American Development Bank and African Development Bank as well as a number of 

development assistance agencies such as the United States Agency for International 

Development. However, in recent years, with the shifting emphasis to private/public sector 

development of infrastructure, cost recovery of investment and the user-pays principle, 

financial analysis has become as important as the economic analysis in public sector projects. 

 

 Considering the differences between economic and financial analysis, there are four 

possible combinations. The project will have either a: 

(i) negative economic rate of return and a positive financial rate of return;  

(ii) positive economic rate of return and negative financial rate of return; 

(iii) positive economic rate of return and positive financial rate of return; or 

(iv) economic and financial rate of return that are both negative. 

 

No private business or investor would like to invest in a project with a negative financial 

rate of return, even if the economic rate of return is very high. Projects with negative financial 

rates of return mean that the investment will not be recovered and the investor will lose their 

money. To the investor, the consolation in investing in projects with high economic returns 

but low financial returns is the satisfaction of having done something worthwhile to improve 
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the environment, social services and general public welfare. In fact, a number of individuals, 

especially rich people, establish charitable foundations to carry out activities with high 

economic value but poor financial rates of return. 

 

Traditionally, government is responsible for funding projects with negative or low 

financial rates of return but with high economic rates of return. Projects with high economic 

rates of return but with a negative or low financial rate of return are usually associated with 

environmental protection, education, police, court administration, defense, public transport 

and communication. However, governments often pass legislation to provide incentives to 

increase the financial benefits of the project and so make private investment possible. For 

example, in New South Wales, the government closed or narrowed the carriageway of the 

traditional east-west access across Sydney to channel the traffic to a privately-built cross-city 

tunnel that was charging a price higher than the public was willing to pay. Similarly, 

government at the state and federal levels subsidized private education to relieve the pressure 

on public schools and refunded a large portion of the private insurance premium to entice the 

public to take out health insurance coverage. At the same time, government would aim to 

accumulate a large budget surplus which often left the public to wonder if government had 

reneged on its responsibility.  

 

Generally, taxes are paid for the government to carry out projects with high economic 

rates of return but very low financial rates of return. There is little rationale for the 

government to collect taxes, save the taxes and neglect the environment and social 

infrastructures such as education, health care, policing, and national security. 

 

On the other hand, projects with high financial rates of return and a negative economic 

rate of return are normally projects associated with vices such as cigarette manufacturing, 
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alcohol, drugs, prostitution and uncontrolled extraction of natural resources, resulting in 

damages to the environment. Often the government attempts to control such projects through:  

(i) banning the activity or declaring it illegal;  

(ii) conducting an information campaign to scare the public and prevent it  from 

using the projects;  

(iii) strict licensing and imposition of quotas;  

(iv) imposing a high tax; and   

(v) a combination of licensing and taxation.  

 

A good example of the first strategy is the 18
th

 Amendment of the US Constitution. The 

18
th

 Amendment was passed by the US Congress on 18 December 1917 and on 16 December 

1919 was ratified by the required number of states in the US.
240

 The amendment came into 

force a year later. It banned the manufacture, sale, export and importation of intoxicating 

beverages. Unfortunately, it also encouraged smuggling and the illegal manufacture and sale 

of intoxicating liquors. Sub-standard and often poisonous liquors were sold in the market. On 

20 February 1933 the US Congress proposed the 21
st
 Amendment, thus revoking the 18

th
 

Amendment. The 21
st
 Amendment went into force on 5 December 1933. A similar approach 

is taken with regard to environmental law, especially for activities related to biodiversity and 

forestry. For example,  The Clean Air Act of 1999 in the Philippines banned the use of 

incinerators and as such hospitals and other generators of hazardous wastes have a difficult 

time treating their wastes. 

 

Banning vices is often difficult, and the government‘s approach is to heavily tax the 

projects or activities so as to discourage the public from patronizing them. The government 
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often imposes regulations through the planning laws to restrict the location and time in which 

the business providing the vices could operate. The practice is also used for highly-polluting 

industries. The government, through its zoning and planning laws, restricts the location of the 

highly polluting industry, requires a wide buffer zone and in some instances restricts the time 

of operation. At the same time, the government carries out public information campaigns 

hoping to wean the public from the products of the highly-polluting industry.  

 

Aside from the physical restrictions on the location, output quota and operating time, 

the government uses economic disincentives in the form of high taxes and license fees. The 

taxes on tobacco and intoxicating liquors are examples of government taxes imposed on vices. 

In a number of European countries and in Japan, gasoline and diesel fuel are heavily taxed to 

reduce the air pollution from motor vehicles. The high taxes imposed on the ―vices‖ often 

exceed several times the cost of policing and public information campaigns. A large portion 

of the taxes goes to the general fund for payment of other government services. In the long 

run, the government becomes dependent on the taxes raised from vices as well as from 

projects of environmental concern. While the government tries to discourage the air pollution 

emission from motor vehicles by heavily taxing the fuels, it also subsidizes the manufacture 

of motor vehicles and the building of more roads. 

 

In a number of instances, the government may simply create a monopoly to control the 

project, and at the same time secure its financial benefits. For example, in Thailand, the 

government created the Thai Tobacco Authority to monopolize the manufacture, sale and 

importation of tobacco products. The proceeds or profits from the monopoly were used to 

build hospitals to counteract the effects of tobacco use. In environmental management, this 

concept is commonly called ―internalizing the externalities‖, with government exercising both 
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options of financially gaining from the vices and spending to overcome their negative 

impacts. 

 

 Projects with reasonable financial and economic rates of return are often left to the 

private sector. The government maintains regulatory powers to assure competition and 

collects taxes for the projects and services needed by society. For example, the private sector 

needs access to public transport and communication, police, a functioning legal system and an 

educated and trained workforce. 

 

 Projects with negative economic and financial rates of return are discarded, as it is 

often impractical for government and the private sector to invest in them. However, 

government does get involved in large ―white elephant‖
241

 projects for reasons other than 

economics or financial efficiency. 

 

The Environmental Impact Assessment Process 

 

 From the standpoint of environmental management, the most important aspect to 

consider is the case where the financial rate of return is very high and the economic rate of 

return is negative. The term ―environment‖ covers the social and cultural aspects in addition 

to the physical and biological environment. A project with a negative economic rate of return 

normally has a high negative impact on the environment. As mentioned earlier, traditional 

economic analysis merely enumerates the environmental components whose costs and 

benefits are difficult to quantify. The environmental impact assessment basically goes around 

the problem of quantifying the environmental cost and benefits with the same rigidity as the 
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other economic parameters in the project. The National Environmental Policy Act (1969)
242

 

of the United States, which served as the model for most EIA legislation in the world, 

mandated that the decision makers take a ―hard look‖ at each project‘s environmental 

impacts, and the mitigating measures available to reduce if not to eliminate those impacts. 

The effectiveness of addressing environmental concerns through the EIA process depends to a 

large extent on the procedural aspects and transparency and also how thoroughly all the 

possible environmental outcomes and mitigating measures raised by the public and the 

scientific community have been considered by the decision makers. As Ferrey
243

 noted, the 

courts normally differ to the administrator‘s capability in deciding the technical aspects.  

 

 Public consultation and participation has become the cornerstone of the EIA process 

worldwide. Public consultation is normally carried out at the start of the process to identify 

public concerns, observations and issues related to the project. The public often raises 

questions which may be considered by a highly trained or technically skilled person to be 

irrelevant for purposes of the EIA process, but the decision maker has to satisfy the courts 

when their decision is questioned that they have taken a hard look at those issues, even if they 

seem irrational.  

 

The second public consultation often takes place prior to the finalization of the EIA 

study. The EIA study may find some of the issues raised during the scoping process to be 

irrational, but it politely presents the facts and analysis. The public may not be satisfied with 

the explanation given in the EIA, but nevertheless, in the EIA process, the decision-makers 

have factored those concerns in the decision-making process, although in the final decision, 
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243

 Steven Ferrey (2004) Environmental Law, New York, Aspen Publishers at page 76. 
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the irrelevant concerns may have been ruled out. Most often, the EIA process becomes a 

political and even an emotional issue, especially if there is sparse or little information with 

which to make an unqualified recommendation and conclusion. Opponents to the project 

would often cite the precautionary principle. At this stage, the decision on whether to proceed 

with the project becomes a test of wills between the opposing parties, with different and often 

irreconcilable appreciations of risk. 

 

 Polluting industries or associations of polluting industries often use the EIA process to 

block state-of-the art and more efficient processes which could drive them out of business. 

From the standpoint of process inefficiency, existing and polluting industries have a high 

labour force with low productivity, and have to meet higher environmental standards with 

surrounding land uses that are incompatible with their operations. Incompatible land use 

around an industry may result from urban sprawl and an antiquated planning ideology. The 

planning ideology prior to the 1970s normally included the development of the areas 

surrounding the factory for workers‘ residences, and commercial activities to support the 

residents. It is not unusual for the polluting industries to increase their pollution emissions 

during the public consultation of a potential competitor to scare the public, especially those in 

the vicinity of the proposed competitor. A good example is the case of the cement industry in 

the Philippines. The Philippines started its industrial program before World War II, and the 

cement industry was one of the industries promoted by the government. By 1980, some of the 

pre-World War II cement factories were operating with very low efficiency. The energy 

consumption was three times those of the state- of-the-art cement plants, as most did not have 

any pre-calciner and pre-heater, and were using the wet process. Clinker loss from dust was 

very high, polluting the surrounding areas. Some industrialists with foreign partners wanted to 

enter the cement sector. Proposed projects were subjected to the EIA process as required by 

law, and in all instances, public opposition was very strong. Project proponents even went to 
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the extent of taking the opposing parties to Thailand, Taiwan, Vietnam and Malaysia to show 

the actual operation of state-of-the-art cement plants often owned by the same project 

proponents. If the opposing parties were convinced about the environmental protection 

measures used in the state-of-the-art cement plants, this was soon forgotten, as horror stories 

were told by residents living in the vicinity of existing cement plants. Ultimately, with trade 

liberalization, the polluting plants were sold out. Modernization of the cement plants had to be 

done on the same site as the existing cement plants to avoid going through the siting problems 

related with the EIA process. While the modernized cement plants had a higher level of 

pollution control and process efficiencies, the overall efficiencies were still constrained by the 

past level of pollution, constraints imposed by the layout of the existing equipment, and the 

incompatible land uses of the surrounding areas, requiring more stringent environmental 

standards. I had a short discussion with Mr Antonio Tria, the Undersecretary of Environment 

and Natural Resources from 1986 to 1992, concerning my observations. He had similar 

observations. Today, the modernized cement plants have difficulty competing with imported 

cement. One of the cement plants, the Universal Cement Plant in Danao City, purchased by 

Lafarge of France in 2000 has been closed down. 

 

Grandfather Clause in Environmental Laws 

 

 To prevent disruption in the supply of important and oftentimes strategic services due 

to new environmental regulations, existing industries such as power plants are often exempted 

or grandfathered. The exemptions given may be valid for a limited time. These exemptions 

will allow the industry to raise capital and restructure its processes to satisfy the new 

environmental regulations. However, in a number of instances, the only option available to 

industry is to close down its operation as restructuring would require practically tearing down 

the whole factory to accommodate the pollution control facilities or new processes. Under this 
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condition, the industry will be exempted from the new environmental regulations for the rest 

of its economic life. However, to prevent the industry from indefinitely extending its 

economic life, the exemption will be lost if the industry is substantially modified. If it were 

possible to substantially modify the industrial operation, it should not have been given the 

exemption. However, changes in technology do take place. At the time the new environmental 

regulations were promulgated, it might be impossible to modify or introduce cleaner 

production in the industry, hence the exemption. This condition may not hold true anymore, 

but industry will hesitate to modify its processes or adopt cleaner production if the benefits 

are minimal compared to those enjoyed with the exemptions.  

 

 For example, Robert Panasci
244

 cited the provisions of the Clean Air Act 
245

 which 

required existing power plants in the United States to meet emission standards enforced at the 

time of commissioning, which could be thirty years earlier. On the other hand, new power 

plants have to meet the new source performance standards which consist of the best available 

technology or the lowest achievable emission rate. The new source performance standard is 

continuously updated as technology improves. The allowable emissions in 2004 are almost 50 

per cent lower than those available in the best designed facilities in the 1950s. Old power 

plants which modify their processes must meet the more stringent new performance 

standards, unless they are covered by the six exempted categories. The six exemptions are: 

(i) routine maintenance, repairs and replacement;  

(ii) increased production without an increased capital expenditure;  

(iii) increased hours of operation;  

                                                 

244
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(iv) use of alternative fuel;  

(v) addition of pollution control facilities; and  

(vi) change in ownership or relocation.  

 

As Panasci noted ―However, industry‘s continuation of an increased emphasis on short-

term price considerations may cause the old coal-burning power plants to increase their 

production‖. 

 

Unrealistic Environmental Laws and Standards 

 

 Cleaner production allows a factory to comply with the environmental rules and 

regulations at a minimal cost through reduction of the wastes by improving the production 

efficiency. In an old factory, the equipment cost has been fully recovered. An old factory may, 

however, incur additional or new capital for pollution control which has to be recovered. 

There are instances where an old inefficient factory operating with fully-depreciated 

equipment, and with minimal or without any pollution control facility, will have a lower 

production cost compared to a new state-of-the-art factory operating with minimum wastage. 

This condition normally takes place in highly capital intensive industries operating with low 

labour cost and relatively cheap raw materials.  

 

A good example is the petroleum refining industry operating in a developing country. 

After the first Gulf War in 1991, the crude oil price dropped to as low as $20/ barrel. In 1992, 

the Asian Development Bank evaluated the performance of the state- owned petroleum 

refineries in India in preparation for the opening of the industrial sector to private investments 

and more stringent enforcement of the environmental standards. The fact-finding mission 

found that the refineries were operating old equipment that had very low heat utilization and 
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recovery resulting in higher emissions from fuel combustion than in state-of-the-art refineries. 

Loan 5454 recommended a number of cleaner production options, but ultimately, most of the 

components of the loan were cancelled. Nevertheless, the oil refining sector was opened to 

public investment in 1993. The government-owned refineries and newly-established privately 

refineries were initially operating under a ―cost plus‖ arrangement. The refineries were 

allocated crude oil for processing and were paid in accordance with their processing cost, plus 

an assured mark up. The oil refineries delivered the processed products to the government. 

The government sold the products in accordance with the perceived capacity of the users to 

pay. Diesel and cooking LPG were considered the fuel of the poor and working class and 

were sold at below cost. Premium gasoline was considered a luxury fuel and was sold with 

high mark ups. However, the government had to annually allocate an amount from the budget 

subsidy to the oil sector, as the additional income from luxury fuels was insufficient to cover 

the loss from the sale of LPG and diesel. In the year 2000, the refining sector was liberalized. 

The oil refineries could import their crude oil requirements directly and were allowed to set 

their own selling price. While the new refineries had higher efficiencies and lower wastages, 

they had to shoulder high depreciation costs and had a difficult time competing with the old 

and inefficient  refineries whose equipment has been fully paid. The advantage is even greater 

if the environmental laws and regulations were not strictly enforced on the latter. 

 

In setting standards, one of the main problems in developing countries is the lack of 

resources to carry out fundamental research and analysis to establish and enforce the 

appropriate environmental standards. Most often, the standard-setting committee merely 

reviews the various standards available in literature and picks the most stringent ones. 

Industry will then have problems in complying with the standards. In some instances, 

compliance may mean closure of the industry. While the environmental enforcement agency 

and industry may have a noble concern for the environment, the inappropriate environmental 
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standards could not be enforced without causing serious social and economic impacts. 

Inappropriate environmental standards are as good as or even worse than if there were no 

environmental standards. For example, the effluent discharge standard in the Philippines for 

zinc and copper was 1 and 0.1 mg/l, respectively. On the other hand, the drinking water 

standard was 5 and 1 mg/l for zinc and copper, respectively. As copper is normally added to 

control algal growth in water reservoirs, the drinking water normally contains more than 0.1 

mg/l of copper. Industries were surprised that their effluents could be suitable for drinking, 

but not for discharge to the river. As discussed in the previous paragraph, one of the major 

financial benefits from cleaner production is the reduction of the cost of pollution control. If 

the environmental standard could not be enforced, there is lower incentive to use cleaner 

production. The benefits of cleaner production are limited to the improvement of a lower 

quantity of raw material and energy inputs, as the cost of environmental protection is 

discounted. 

 

 As discussed in the previous section, the EIA is a planning tool to facilitate the 

integration of environmental concerns in the decision-making process. The current planning 

and evaluation practice in most development banks and development assistance agencies is to 

incorporate the EIA as part of the feasibility study report. Just like any planning tool, the 

outcome and recommendations of the EIA depend on the development scenario. For this 

reason a sensitivity analysis is carried out to determine the possible deviations of the impacts 

as projected in the EIA from those that might take place in reality when the project is run. In 

reality, the operating environment is more complex than any of the scenarios developed 

during the planning process. The EIA, just like the feasibility study, engineering plans and 

architectural ideas, is a mere conceptualization of the expected operating conditions – often an 

idealization. A large number of operating conditions are beyond the control of the project 

owners and operators. Some of those conditions are weather variations, customers‘ 
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preferences, foreign exchange and macroeconomics changes, changes in legislation, and the 

taxation regime. Professionals preparing the EIA apply the best practice, the professional code 

of practice and guidelines, but no planning professional in their  right mind will guarantee that 

the EIA projections and analysis will occur exactly as expected. In a similar manner, the 

feasibility study may show that the project is highly profitable, but the feasibility study does 

not guarantee that the project will not go bankrupt. Commercial banks make a thorough 

review of the project feasibility study prior to their funding the project, and they know that 

some of those ―highly profitable‖ projects will fail. For this reason, commercial banks have 

provisions for bad loans. 

 

 The use of high-speed computers in environmental modelling gives an additional aura 

of correctness and extreme reliability to EIA projections. Natural processes including 

environmental processes are non-linear and do exhibit instability, commonly known as 

―chaos‖. Computer modellers introduce linear approximations in their calculations to remove 

the instability, but the results are only valid for a very small region, with the region becoming 

smaller as the system becomes more complex. A good example is plain geometry applied to 

land survey. The Earth could be considered flat instead of a sphere. In surveying a small area 

such as a plot for a house, the results are accurate. However, if the land area surveyed is 

several hundreds of square kilometres – such as a state – then plain geometry fails. 

 

The Philippine government has explicitly stated in its environmental laws and 

regulations that the EIA is a regulatory tool. For example, Article 1, Sec. 2 (b) DENR 

Administrative Order No.96-37
246

 issued on December 2, 1996, states: ―This administrative 

Order shall have the following objectives: (b) Further streamline the current procedures in the 
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 Department of Environment and Natural Resources (1996) To Further Strengthen the Implementation of the 

Environmental Impact Statement (EIS) System, Department Administrative Order 96-37. 

 



 

208 

 

conduct of the Environmental Impact Assessment (EIA) in order to improve its effectiveness 

as a planning, regulatory and management tool,‖ Although a number of developing countries 

do not explicitly state in their environmental regulations that the EIA is a regulatory tool, the 

practice of using it such is more prevalent. In the case of financial analysis, the cost of money 

as set by the bond markets, the interbank lending rates, and domestic lending rates define the 

acceptable financial rate of return and subsequent risk that the lender or investor may take. On 

the other hand, in the case of public sector projects, the planning agencies set the acceptable 

economic rate of return which serves as the acceptable cut-off for feasibility study 

acceptability, although political decisions to stimulate balance development, equitable 

allocation of the budget to various regions, or priming the economies of depressed regions 

may override the economic analysis. Technical analysis is controlled by the current 

engineering standards and guidelines, available technology and the capacity of the workforce 

in the study area to construct and manage the project. 

 

 There is no established control or benchmark such as the cost of money, minimum 

economic rate of return or engineering standards in evaluating whether the projected 

environmental impacts and the mitigating measures identified in the EIA are within 

acceptable risk levels. The cost of the mitigating measures is normally included in the 

feasibility study, and when built, the applicable engineering standards are applied. The main 

difficulties in using the traditional techniques of the feasibility study in environmental 

analysis are:  

(i) reliability and accuracy in calculating the environmental benefits;  

(ii) the risk involved if the mitigating measures are not implemented; or 

(iii) deciding if the mitigating measures are appropriate.  
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The social and cultural capacities of a country to take risks will be a major factor in 

defining and applying to practice the administrative prerogatives of ―taking a hard look‖. For 

example, Australia was a major whaling country in the South Pacific until the start of World 

War II. Today, Australian domestic and foreign policy is for the cessation of any whaling 

activity, while Japan treats whales as a marine resource. Decision-makers from both countries 

have different perceptions of whaling activities, and the positive and negative impacts of 

whaling and whale conservation on the environment. In the traditional sense, the decision-

makers from both countries are taking a ―hard look‖ at the potential environmental impacts, 

mitigating measures and hence, the environmental risks of whaling and whale conservation. 

Given the same information and data analysis using similar procedures, the decision makers 

from both countries will come up with widely divergent conclusions, as their perceptions of 

the environmental risk from whaling and whale conservation are very different. 

 

The project proponent has criminal and civil responsibilities should the outcomes of 

the EIA which is used as a regulatory tool differ during actual operation from those projected 

in the study. The introduction of new technologies in a particular area has a higher risk than 

well-established technologies, even if the technology has been used for some time in other 

countries. The EIA as a regulatory tool discourages the introduction of new technologies 

including cleaner production, as it imposes unrealistic legal and financial responsibilities on 

the part of the project proponent. A good analogy is the economic and financial aspects in the 

feasibility study. The economic analyst and the financial analyst project the economic 

robustness and financial viability of the project, but do not and will not guarantee that the 

project will be an economic and financial success, as its actual operating environment is too 

complex to completely quantify.  Nor are they asked to guarantee, that the economic and 

financial performance of the project will conform to the feasibility study. This is in spite of 

the fact that project‘s economic and financial analysis already has well-established 
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procedures, these having been a requirement of lenders and financiers for more than a 

hundred years. Analysts carry out the analysis based on their best professional judgement and 

experience, in a similar manner to the administrator passing judgement on the EIA taking a 

―hard look‖. The difference is that the EIA process is quite a recent development, and the 

techniques are still evolving. 

 

Incidentally, the Philippines has made the EIA a regulatory tool in order for the 

administrator to avoid any legal and financial responsibility in endorsing the project for 

implementation. The project proponent guarantees all the potential impacts and successful 

mitigating measures in the EIA and the administrator merely notes down and archives the 

important points, rather than being part of the whole decision-making process that involves 

―taking a hard look‖ at the EIA. With the EIA as a planning tool, the administrator and even 

external parties could become active participants freely providing important inputs from their 

experience and expertise to improve the project design, as they do not have to face potentially 

damaging financial and legal responsibilities.  

 

The scoping and the public participation aspects of the EIA process reflect the 

planning nature of the EIA. Members of the public giving their opinion and suggestions are 

doing it for the public good and for the good of a common resource –the environment – and 

should not be burdened with potential financial and legal responsibilities for their 

participation. It is up to the professional preparing the EIA to accept, expand or ignore the 

suggestions made during the public consultation using their best professional judgement. 

After taking a hard look, the administrator concurs or disagrees, if the risks to the 

environment are acceptable or reasonable.  
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The EIA process as a planning process should not be confused with the environmental 

standards which are regulatory tools. The EIA is based on a certain planning scenario, and 

sensitivity to variations in that planning scenario. Compliance with the environmental 

standard is based on the actual performance of the project with regard to the actual operating 

environment. A project EIA may show highly positive environmental contributions of the 

project, but compliance with the environmental standard is the actual proof that the project is 

operating within acceptable levels. A good example of the confusion between the EIA and 

compliance with the environmental standard is the position taken by the Environment 

Management Bureau in the Philippines with regards to the operation of electric power plants 

built from 1993 to 1997 when the electricity grid was experiencing serious supply shortages. 

President Corazon Aquino exempted the construction of new power plants from the EIA. 

Copy of the letter is shown in Appendix 2. The Environment Management Bureau ruled that 

since the power plants were exempted from the EIA process, they were also exempted from 

compliance with the environmental standards. In the absence of enforceable environmental 

standards, the power plants were discouraged from adopting cleaner production as the 

additional financial incentives from cleaner production could not be realized.  

  

Even in developed countries with long experience with the EIA process, the often 

rigorous evaluation process deters the use of more efficient or cleaner production processes, 

especially if the project operates in a highly competitive environment. Pratt
247

 analysed the 

environmental impacts of Article X of the Public Service Law of New York 
248

 of 1970 on the 

implementation of new power plants to meet the increasing power demand in the years prior 
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the current Public Service Law. Power plant siting requirements under Article VIII, specifically section 140-149 
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to 2002. Article X was enacted in 1992, and because of the very stringent requirements, no 

application was received in the first six years of its enforcement. Article X covers the 

environmental requirements for siting of power plants larger than 80 megawatts. The New 

York State Board on Electric Generation Siting and the Environment (the Board) is in charge 

of implementing Article X. For the first submission under Article X, the Athens project, the 

Board took approximately three years from the filing of the pre-application agreement to the 

issuance of a decision for a re-hearing. The Athens Project was finally approved on 13 June 

2000. The pre-application agreement is normally done by the project proponent and the 

Department of Public Services on the nature of the environmental impacts studies to be 

carried out after the scoping process. When the environmental impact assessment is 

completed, the project proponent files an application with the Board. The Board is mandated 

to make a decision within one year. In the 10 years that Article X was in force, no power plant 

has ever been built in New York State.
249

 In the meantime, prospective developers of large 

power plants located their plants in other states where the siting requirements were less 

stringent or approval could be obtained in a shorter time, although the locations were sub-

optimal. Pratt provided a comparative analysis of the siting requirements in the North East 

US.  

 

 

Summary 

  

There are a large number of laws, regulations and rules affecting management decisions to 

adopt cleaner production. Some of the rules and regulations are unwritten and evolved 

through human history, forming a set of social norms that industry will have to follow if it has 

to retain its social functions in the community and country as well as its obligations to 
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consumers. After all, the financial viability of a business organization is determined more by 

consumers‘ preference and opinion rather than purely technological and scientific efficiency. 

In fact, it is very seldom that product advertisement focuses on the technological innovation. 

Product advertisement normally focuses more on the consumers‘ aspiration, dreams and other 

nuances. 

 

 While the environment is an important factor in most government decisions, there are 

a wide range of other factors and priorities involved such as employment, national security, 

balanced regional development, social integration and equity, stability and economic 

development.
250

 In pursuing those goals, the government in the past did provide incentives to 

industry as it exists and operates today. For industry to change its operation to cleaner 

production would, in a number of instances, negate the privileges and incentives that it enjoys 

today. It is for this simple reason that industry readily applies minor process modifications 

and wastage monitoring as part of its commitment to cleaner production, but is often reluctant 

to fully embrace cleaner production unless it is setting a new plant. 

 

 Industry is a commercial undertaking with profit as its main objective even if 

management is aware and interested in a number of social issues. Generally, industry exploits 

all avenues of minimizing its cost and maximizing its profits. Environmental laws, standards 

and regulations that are vague are exploited to the maximum.  

  

                                                 

250
 The importance of a polluting firm to the political, cultural and social conditions of the community or even in 
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development of environmental policy. The paper Hua Wang, N. M., Benoit Lapante, Susmita Dasgupta (2003) 

Incomplete Enforcement of Pollution Regulations: Bargaining Power of Chinese Factories. Environmental and 

Resources Economics, 24, 245-262. is an excellent study on this phenomena in China. 
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CHAPTER V 

 

INTERNATIONAL CONSTRAINTS TO CLEANER PRODUCTION 

 

 

 The improvements in transport and communication have made international 

environmental
251

, social
252

, health
253

 , trade and economic
254

 practices and agreements 

important factors in determining competitiveness. Even for a basic activity such as farming, 

foreign or imported inputs in terms of fuel, machinery and spare parts, fertilizers, pesticides 

and herbicides form a significant portion of the production cost in both developed and 

developing economies. While the utilization intensity of fuel, machinery and spare parts, 

fertilizers, pesticides and herbicides is lower in developing countries, those materials are 

mostly imported. In developed countries, the interdependence of the economies is much 

higher, so that it is not unusual to import at least one essential agricultural input to the 

economy from another country which could provide it at a cheaper price. For example, 

Switzerland is famous for its fine chocolate, but it does not commercially grow any cocoa 

trees, the main source of chocolate. 
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 Important environmental agreements affecting competitiveness are those related to movement of toxic and 

hazardous wastes, generation of ozone-depleting substances, generation of greenhouse gases, and bilateral 

agreements on the movement of tropical forest products, fisheries and endangered species. 

 
252

 Important social agreements are related to labour such as child labour, women in the labour force, labour 

rights and welfare and working environment standards.  

 
253

 Health agreements include those related to quarantine, inclusion of chemicals with potentially negative 

impacts on health such as hormones, heavy metals and other preservatives. 

  
254

 Important trade agreements are those related to WTO such as intellectual property rights, reduction of trade 

barriers such as treatment of imported products vis-à-vis local products, bilateral and multilateral free trade 

agreements, and air, sea and land transportation and customs agreements including the passage of goods through 

landlocked countries.  
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Economic Constraints 

 

 A country may not be a party to an international agreement, but if the international 

agreement is agreed on by major industrial and trading nations, the agreement will still affect 

its competitiveness. For example, the annual meeting of the G7
255

 and Russia to review 

monetary policies, trade, and sometimes major social issues will affect practically all 

countries in the world. The meeting of senior government officials and heads of governments 

of the G7 and Russia
256

 normally sets the pace of the global trend on interest rates, foreign 

exchange rates and other macro-economic policies. As the US dollar and the euro are the 

major currencies used internationally as reserves or mediums of foreign trade, the exchange 

rates of those currencies affect the value of the currencies of even small nations. The interest 

rates and economic growth of the major world economies affect the demand for exports from 

small economies, the debt repayments and flow of capital and investments. Officially, the 

small economies have a say in the International Monetary Fund (IMF) where they are 

members. However, the voting power in the IMF is proportional to the stocks held by the 

country. The combined voting power of the G7 countries and Russia is more than two thirds 
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 The G7 countries include the United States, Canada, United Kingdom, Germany, Italy, France, and Japan. 

With the fall of Communism, Russia was invited as an observer and later, as a member. There have been a 

number of criticisms on the European influence in G7. With the emergence of a common currency and therefore 

common monetary policies as well as trade and other economic policies, the European countries have been 

moving to include the European Union as an additional member. With the significant impact of the G7 meetings 

on world trade and economic growth, the new emerging economic powers like China, Korea and India are 

looking forward to membership. China‘s trade and gross national product is now larger than that of Canada or 

Italy expressed in US dollar terms. China‘s gross national product expressed in purchasing power parity (PPP) 

would make it the third biggest economy after the US and Japan. Traditionally, gross national product or GNP is 

expressed in US dollars; however, essential commodities could vary from one country to another. For example, a 

decent meal in the US may cost $15, while in a developing country it is only $1. Hence, a $10 per day income in 

developing countries may be more comfortable than a $100 per day income in the US in terms of its purchasing 

power. Gross national product statistics are mostly reported in traditional US dollar terms and in the US dollar 

adjusted to PPP. For example, India has a GNP per capital of $500, but when adjusted to PPP, it is $2,000. The 

Indian economy expressed in PPP is larger than that of either Canada or Italy 
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 With Russia being a regular member of the G7 meetings, the grouping is also referred to as G8. The G7 

operates by consensus, and for this reason there is reluctance among the members to expand the membership. It 

will be more difficult to reach a consensus with a large number of members with diverse backgrounds and vested 

national interests.  
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of all the votes, such that agreements made by G7 and Russia are more or less upheld at IMF 

meetings.  

 

 In addition to written international agreements, there are customary practices in 

international trade and economics that are commonly accepted by almost all countries. Most 

of the customary practices evolved from the predatory practices of conquerors, from those 

who merely pillaged the conquered lands, through to empire builders and colonial powers. 

The customary practices may seem out of place in the modern world especially in the 

international concern for the environment and social justice. Nevertheless, the customs and 

practices are accepted internationally so that they are seldom challenged, and if challenged, 

the practices are upheld by arbitrators. For example, the economic norms and practices before 

the establishment of agriculture placed no value on the natural resource in its original or 

natural form, although tribes and even nations may fight wars to control the reserves and 

extraction of natural resources. Under current economic accounting of the gross domestic 

product, a tree standing in the forest has no value until the tree has been cut. The value of the 

tree to the national economy increases as additional inputs are added to process the tree to 

produce various products. The cost of replanting to replace the cut tree will also count in 

gross domestic production statistics, but the value of the tree planted and growing does not 

count until the tree is cut and processed. For economic development, there is therefore a great 

incentive to cut the trees rather than to leave them in the forest.
257

 In fact, the economic 

incentive not only to cut the trees but also to destroy the forest is very high. Once the trees are 

cut, the forest land could be used for farming, grazing, and housing which have a higher 

economic productivity than the forest. In recent years, ecotourism has shown that natural 

resources left in the wild do have some economic value, and in the case of unique specie, the 
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income from ecotourism could be higher than the utilization of the species. For example, the 

tourists watching whale migration are an important source of income in some coastal 

communities along the whale migratory paths. Sydney, Australia and its coastal environs are 

along the main whale migrating paths, and income from tourism from this source has been 

increasing in recent years. Tourists are willing to pay a premium to watch the migrating 

whales as the whale population has been decimated globally in the last century, for its oil. The 

tourists‘ willingness to pay to watch the migrating whale is enhanced by the rarity of the 

spectacle. In fact, it could be inferred that the ecotourism industry in Australia is a beneficiary 

of the continued Japanese whale hunting in the Southern Oceans. The Japanese whaling 

policy is very controversial and has attracted a strong interest on the whales and a perception 

of their rarity. The income from ecotourism is much more than the potential net income from 

selling whale meat. The anti-whaling lobby would like to cite the income from ecotourism as 

a major rationale for a ban. However, the extent to which tourists are willing to pay to watch 

the migrating whales if the whales were to be found in almost every coast and sea is 

questionable.  

 

The same holds true for mineral deposits. While nations may fight wars for control of 

possible reserves of gold, oil and other valuable natural resources, the value of those resources 

is entered into the national wealth only when they are extracted, refined and used. The closest 

valuation of the natural resource in its natural state is the value of resource company stock, 

which is largely affected by the size of the natural resource reserve and in anticipation of the 

price that will be achieved when the resource base is extracted, refined and used. If the 

company decides to conserve the natural resource reserve, investors will automatically and 

proportionally reduce the value of the company stock to reflect the portion of the conserved 

natural resource. 
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 The market price of the resource is determined more by the willingness of the buyer to 

pay rather than the replacement cost of the resource. This practice has been handed down 

from conquerors to colonial powers, and in recent history, to economic powers. The 

conquerors and colonial powers divided the spoils of their conquest and/or colonization, and 

in the process, set the price of the spoils. The conquered population and residents of the 

colonies were often included in the price negotiations by the conquerors and colonial powers 

in the same way as any of the resources found in the territory. In recent years, economic 

power has replaced military power in most of the transactions between nations. Nevertheless, 

the pricing of natural resources and even cultivated commodities is still dictated by the 

buyer‘s willingness to pay. For example, the price of oil in the world spot market is dictated 

by the buyer‘s willingness to pay, and in the case of the future markets, the buyer‘s 

willingness to pay and their perception of available supply. In the case of oil and other raw 

materials, the producer‘s leverage in affecting the price is to control the supply or availability, 

forcing users to pay a higher price. The cost of replacing or developing an alternative energy 

supply to balance the extracted oil is not included in the pricing equation.  

 

 With the decline of colonialism after World War II, most of the newly-independent 

countries tried to join or form a cartel in order to gain control of the pricing of commodities 

extracted from their natural resource base. Initially, the cartels were the exclusive club of the 

producers, but after the disastrous decline of their own economies, the cartels became a 

negotiating club between the producers and the major buyers. The International Sugar 

Organization 
258

 is an example of a sugar producer club which later evolved as a negotiating 

club for the International Sugar Agreement. Today it is nothing more than an information 

database on sugar production consumption and production, new technologies in the 
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production and uses of sugar, and research results on the negative and positive aspects of 

sugar consumption on human health. Another cartel, the Organization of Petroleum-Exporting 

Countries, is still an exclusive club of oil-producing countries, but it has become more of a 

quota-allocating forum in response to buyers‘ needs and political pressure. 

 

 The main reasons for the failures of the commodity cartels are:  

(i) the capacity of modern science to develop alternative or substitute products 

using a resource outside the cartel control; 

(ii) the impact of modern media to alter consumers‘ preferences for the substitute 

product;  

(iii) the availability of alternative sources and types of raw material;  

(iv) the absence of major differentiating factors among the products; and  

(v) difficulty in maintaining discipline among the members of the cartel.  

 

For example, the rubber cartel lost its control because synthetic rubber was easily 

manufactured using crude oil and other hydrocarbon sources such as coal, coal tar and natural 

gas. Although natural rubber has properties such as superior traction that make it still a major 

component in specialized items such as airplane tyres, today synthetic rubber is commonly 

accepted by average car owners as superior to natural rubber.  

 

Synthetic rubber products are more difficult to dispose of than those made from 

natural rubber, as the former emits a wider range of toxic chemicals when burned, and would 

call for high temperature incineration. From the environmental point of view, synthetic rubber 

has a very high negative impact. Unlike natural rubber, synthetic rubber stays in the 

environment for a very long time and when it is incinerated, it generates a wide variety of 
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toxic substances. The negative environmental impacts of synthetic rubber are seldom if ever 

accounted for in determining the price.  

 

In the 1960s, major rubber-producing nations were cutting down the prices of rubber 

often below the cost of production. Producing countries were subsidizing their rubber 

products to prevent social disruption from displaced plantation workers. Malaysia, one of the 

major rubber producers, converted a large portion of the rubber plantations to palm oil 

plantations.  

 

Maintaining discipline among cartel members is very difficult, especially in the 

absence of major differentiating factors in the products. Rubber that is produced in Indonesia 

and the Philippines is just as good as the rubber produced in Malaysia and South America. 

The products are completely fungible. Yet, considering that the members of the cartel have 

other financial responsibilities such as foreign debts and sometimes lack of governance in 

domestic administration, it is not unusual for some members to dump their inventories into 

the market even when the price is down, to the detriment of the other members. 

 

 In the case of the mining and forestry sector, the government may impose a royalty 

charge in proportion to the value of the mineral or forest product extracted. However, when 

the prices of commodities go down, the government may first decide to delay the collection of 

the royalties, then later on reduce the royalties, and finally forego collecting them. When the 

commodity prices go further down, it may even subsidize production to prevent the social 

dislocation of the workers.  

 

When the government starts cutting down the royalties, the commodity price has gone 

below the production cost. The producer is starting to lose. In most instances, the producer 
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starts to consider options of reducing the production cost. Environmental protection is often 

the first item to be considered for reduction or elimination. Firstly, environmental cost is an 

externality with the producer bearing little burden for the damage. Secondly, environmental 

protection is a new item added in the last two decades, whereas the producer or their 

competitor has been operating since colonial times or longer without concern for 

environmental protection. 

 

 While cleaner production is conceived as a ―win-win‖ strategy to improve 

competitiveness and at the same time reduce the waste generated, market forces do not 

function in the international market, especially for the major products from developing 

countries. Before the government cuts its royalties or taxes, it should encourage, if not 

require, the producer to adopt cleaner production in order to reduce the production cost and 

the waste discharged to the environment. This would be a practical approach if production 

efficiency were the main factor in the world market for most of the produce from developing 

countries.  

 

 The concept of ignoring or undervaluing nature is so ingrained in the decision-makers 

that rehabilitation of damages to natural assets is often taken with suspicion and potential 

benefits are likewise undervalued. For example, reforestation and afforestation projects are 

viewed as projects exclusively in the domain of non-profit organizations or the government. 

Restoration of forest and biodiversity is a public service with the initiative expected to lose or 

at most, to recover its cost. Private enterprises‘ involvement in reforestation and afforestation 

projects is treated with suspicion. The potential motives of a private enterprise involved in 

reforestation projects potentially are:  

(i) to gain publicity and ride on the environmental bandwagon;  

(ii) to hide environmental misdeeds; and  
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(iii) to undertake mere temporary measures to restore nature before the enterprise 

will start cutting down the trees in order to make a profit.  

 

Most South East Asian countries require the logging concessionaires to reforest their 

concessions after they have cut the trees. Most logging companies declare bankruptcy after 

the logging operation. Governments often divert the funds collected from logging companies 

for other budgetary purposes.
259

  

 

Even environmental enhancement initiatives such as the Kyoto Protocol are highly 

suspicious of forestation and afforestation projects. Extensive reduction and destruction of 

forestland worldwide is one of the accepted reasons for the increase of the carbon dioxide 

concentration in the atmosphere, since the trees and other vegetation in the forest absorb the 

carbon dioxide and convert it to biomass. Yet, while the value of the forest in sequestering the 

carbon dioxide from the atmosphere is recognized, in most of the meetings and negotiations 

of the conference of the parties, reforestation and afforestation were not accepted options for 

the greenhouse gas producers to offset their emissions for the simple reason that the 

sequestered carbon dioxide could be released back to the atmosphere when the trees are 

harvested or accidentally burned.  

 

Accidental burning is a natural risk, even in natural forests. In fact, the reforested area 

will have a lower risk, as the cultivators will take the initiative of reducing the fire risk by 

removing accumulated debris on the forest floor, maintaining fire breaks, and operating fire-

fighting equipment which procedures are normally absent in natural forests management, 
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especially in developing countries. The cultivators of reforested areas will lose the financial 

incentives under the Kyoto Protocol if the trees are burned or destroyed. 

 

The sixth Conference of Parties in 2000 failed because the United States pushed for 

the accreditation of carbon dioxide fixation in forestation, afforestation and even agricultural 

activities. The United States negotiator at the sixth Conference of Parties of the Kyoto 

Protocol was in a very difficult position, as the US senate had passed a non-binding 

resolution, Resolution number 98,
260

 against any agreement under the United Nations 

Framework Convention on Climate Change that did not include any reduction from 

developing countries with high emissions of greenhouse gases. Senate Resolution 98 was 

passed with a vote of 95 in favour, and no opposition on 25 July 1997. The Kyoto Protocol 

did not address the US concerns and President Clinton did not attempt to submit the Kyoto 

Protocol for ratification, while his successor President Bush rejected it outright. At the 

resumption of the Conference of Parties in Bonn in August 2001 (commonly called COP 6.5), 

carbon dioxide fixation from forestation and afforestation projects were finally accepted, but 

limited to a maximum of one per cent of the target reduction.  

 

On the other hand, the Clean Development Mechanism of the Kyoto Protocol readily 

gave carbon dioxide emission reduction credits for an industrial project that reduces the 

emission to a level lower than ―might have been emitted without the Kyoto Protocol‖.
261

 

Emission reduction based on what ―might have been emitted without the Kyoto Protocol‖ is a 

purely intangible reduction depending on the baseline, and the baseline has been revised a 
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number of times to accommodate the needs of the signatories. For example, one of the main 

criteria for a project to qualify under the Clean Development Mechanism of the Kyoto 

Protocol is the financial additionality. Projects with very high financial rates of return are 

supposed to be implemented even without the Kyoto Protocol; hence, emission reduction 

from the project does not qualify. However, no financier or project proponent will invest in or 

finance a project that is marginally profitable at the feasibility study stage. Hence, it is not 

worthwhile to implement a profitable emission reduction project under the Clean 

Development Mechanism of the Kyoto Protocol.  

 

The reduction of greenhouse gases from industrial projects is a fictitious or imaginary 

reduction from an action that did not take place or was prevented from having taken place 

because of the Kyoto Protocol. For example, if the power authority declares in their master 

plan the construction of a coal fired power knowing that a hydropower plant is available and 

feasible, they will qualify for carbon credits roughly equal to the emission of the coal fired 

power plant when they build the hydropower. However, if they are so honest that they declare 

building a hydropower plant as part of the original master plan, then, they will not get a single 

emission credit when they build the hydropower plant. 

 

On the other hand, emission reduction from reforesting barren deforested land is an 

actual reduction in atmospheric carbon dioxide, although it is subject to some risk which 

might even be lower than that in the primeval forest. Young growing trees have faster growth 

rates and fix larger quantities of carbon dioxide per unit time per unit area than old and 

mature tress in the primeval forest. Considering the income stream from carbon dioxide 

fixation with the trees in place, and the potentially high insurance premium or even loss of 

insurance cover if the plantation owner does not exercise the appropriate safeguards against 

forest fires, the carbon dioxide sequestration is more tangible and realistic than that in the 
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industrial sector. Industrial processes could readily shift the fuel to a non-renewable one if it 

is cheaper to buy credits or if the cost of carbon credits in the market is less than the cost of 

the substitute fuel. 

 

In recent years, resource economists have proposed new methods of accounting for 

economic development instead of the conventional methods of using the gross national 

production and the gross domestic production. Gross national product (GNP) is defined as the 

sum of the value of goods and services produced by the nationals of a country. It includes 

consumption plus gross investment (which is the increase in inventories plus gross births or 

the production of buildings and equipment and thus exceeds net investment by 

depreciation.
262,263

 As mentioned earlier, a tree standing in the forest does not contribute to the 

national wealth measured in GNP unless it is cut down and manufactured into some type of 

product for use in industry, government or private consumption. Resource economists use a 

different meaning of ―sustainable development‖ from that of the Bruntland Commission. In 

resource economics, sustainable development is defined as development which results in non-

declining per capita wealth, where wealth is defined in the broadest sense to include 

produced, natural, and human (including social) capital.
264
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 In mathematical terms, Gross National Product (GNP) is equal to the sum of consumption (C), private 

domestic and foreign investment products (I) and government expenditure on goods and services (G), hence, the 

commonly encountered formula GNP = C + I + G. In recent years, with the growth of large multinational 

companies even in small developing countries, Gross Domestic Product was used as an indicator rather than 

Gross National Product. Gross Domestic Product (GDP) differs from GNP in the calculations for investment 

products. GDP includes the products from all investments in the country and excludes products from investments 

of the nationals in other countries. GNP excludes the products from foreign investment in the country but 

includes the products from foreign investment by its nationals. For example, in calculating the GDP of the 

Philippines, production from foreign investors in the country such as Broken Hill is included, while the income 

from San Miguel in its Australian and overseas operations is excluded. In calculating the Philippines GNP, the 

San Miguel overseas productions are included and Broken Hill productions in the Philippines are excluded. The 

difference between GDP and GNP from large multinationals is not unique to developing countries. Nestle is a 

major component to the GNP of Switzerland, but most of Nestle‘s production is counted in the GDP of other 

countries, as most of its manufacturing activities are located outside of the former. 

 
264

 Glen Marie Lange (2004) Wealth, Natural, Capital and Sustainable Development: Contrasting Examples from 

Botswana and Namibia  Environmental and Resource Economics, v. 29, pp. 257-283,at page 257.  

 



 

226 

 

 

In 2003 the United Nations, European Union, Organization for Economic Cooperation 

and Development, and the World Bank established the System of Integrated Environmental 

and Economic Accounts (SIEEA). The techniques for measuring the SEEA were developed in 

the mid 1980s and they have been tested in a number of developed countries including 

Australia. However, the procedure and the gathering of statistical information required to 

calculate the SIEEA are not available even in developed countries. As Lange noted: 
265

  

―The challenge of this wealth base approach to sustainable development is the lack 

of data, particularly of natural and human capital. There have been several attempts to 

measure total wealth or changes in national wealth, notably by Dasgupta, Hamilton and 

Clemens and the World Bank. However, those studies do not include all the natural 

capital and are based on rather crude data and assumptions that may not reflect economic 

values for natural capital in a given country. Most provide estimates only for a single 

year, which may not accurately reflect the trend over time. The most widely applied 

measure, Genuine or Comprehensive Saving, attempts to overcome the lack of data about 

wealth by measuring changes in assets from national savings adjusted for some 

environmental factors and expenditure for education. But this method does not measure 

several factors that influence the value of natural capital: new discoveries of natural 

capital, changes in resource management or production technology that affect the value of 

natural capital, and holding gains/losses‖. 

 

 

While the resource economist‘s definition of sustainable development could be 

quantified, the condition of ever-increasing wealth is made possible through the assumption 

of an unlimited natural resource base and technological efficiencies. As Kenneth Arrow, 

Partha Dasgupta and Karl Goran Maler elaborated in their paper on ―Evaluating Projects and 

Assessing Sustainable Development in Imperfect Economies‖
266

, the rate of growth of a 

natural resource base is dependent on the resources allocated and accumulated for exploration 

and inversely proportional to the natural resource already extracted. In the real world, the 

resources do not have to be exhausted before non-sustainable conditions due to environmental 
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degradation take place. For example, the world‘s supply of coal even at the accelerated 

consumption rate seen over the past 100 years is sufficient to meet the global energy need for 

another 200 to 300 years. The coal resource base could even extend further if more resources 

are committed to the exploration and development of coal extraction technologies. Coal is 

only a storage medium of solar energy fixed by ancient plants and animals. To release the 

stored energy in coal, the reverse reaction to the fixation of the solar energy has to take place 

– which means the production of carbon dioxide and water. Coal utilization has the tendency 

to revert the earth‘s atmospheric conditions and the climate to similar atmospheric conditions 

to when the solar energy was fixed millions of years ago. This would result in climatic 

conditions which are much warmer, with the highly unpredictable weather pattern than exists 

today. For this reason, there is a strong concern about the continued use of coal and related 

hydrocarbon resources for energy.  

 

The concern of the international community about the continued high rate of coal and 

hydrocarbon utilization is shown by the ratification of both the United Nations Framework 

Convention on Climate Change and Kyoto Protocol. On the other hand, Vallente
267

 in her 

paper ―Sustainable Development, Renewable Resources and Technological Progress‖, using 

the same definition of sustainable development as Kenneth Arrow and his associates
268

, found 

sustainable development neutral to the cost of extraction of natural resources and more 

dependent on the development of resource-saving technology. Considering that the second 

law of thermodynamics puts a cap on the maximum efficiency of any man-made or natural 

processes, the development of resource-saving technologies is definitely constrained and 
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therefore sustainable development, like the perpetual motion machine, could never be 

implemented in practice. 

 

Consider Figure 3-1 again. The inputs to the manufacturing process are raw materials 

which are abstracted from non-renewable natural resources like minerals, and potentially 

renewable natural resources such as forest agricultural products. From the standpoint of 

currently accepted economic and developmental principles, the value of the natural deposits 

and reserves is only realized when it is abstracted. Hence, there is a very high incentive to 

maximize rather than minimize the use of raw materials going into the process, especially in 

the absence of any competition. In developing countries with large population pressure, there 

is a stronger incentive to cut down the forest not only to increase economic activities, but also 

to convert the land for more intensive economic activities such as grazing and farming. Until 

recently, the environment as the receptor of the waste product was thought of as available free 

of charge. Unfortunately, most environmental management systems still consider the 

environmental assimilative capacity free. Even in an environmental management system 

using market instruments, the assimilative capacity is allocated for free to the users with the 

efficient users making a gain from selling the excess allocation. From the current concept of 

economic development, there is little incentive to adopt cleaner production. 

 

Laws are made to facilitate the interactions of the various stakeholders in society in 

attaining their economic and social objectives. It was only in recent years that the 

environmental objective became an integral part of legislation. Environmental laws in the past 

were merely part of the social objective, especially in protecting the health of workers and the 

general population. For example, the forestry policy of the Philippines before the 1970s, 

which is the typical forest policy adopted by other developing countries, required forest 

concessionaires or logging companies to cut specific volume of timber per annum and to clear 
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and convert the forest land to agricultural land after extracting the timber. The land is 

provided free or for a nominal price to landless farmers on condition that they cultivate it for a 

period of at least five years. The homestead or the land provided to the landless farmer was 

originally 25 hectares in size, but in later years this was reduced to 5 hectares. Land titles 

were issued to the farmers after they had proven that they had tilled and developed the land. 

President Ramon Magsaysay pursued the policy vigorously between 1949 until his death in 

1957 to solve the Communist rebellion in central Luzon. Most of the forest land converted to 

agricultural land was in Mindanao. Similarly, Indonesia had its Transmigrasi program of 

resettling landless farmers from the highly congested island of Java to sparsely populated 

areas such as Borneo, Sulawesi and Irian Jaya.  Malaysia and recently Indonesia are 

converting large tracts of forest land to oil palm plantation. 

 

With improved transportation and communication systems worldwide, the laws of 

other countries may have an impact on the manner that the natural resources are being 

abstracted, altered and utilized. In a number of instances, laws to improve the environmental 

conditions in one country will have serious and adverse impacts on the environment in 

another country and possibly an adverse impact on the global environment as well. For 

example, the European Union has promulgated directives to use bio-diesel fuel in order to 

improve the air quality in major European cities. Bio-diesel is manufactured by esterifying 

vegetable oil from oil palm, coconut, linseed, soya beans, rapeseed, cotton and sesame with 

methanol or ethanol. Unlike diesel oil obtained from the fractionalization of mineral oil, bio-

diesel residues are easily degraded. Bio-diesel does not contain sulphur and other impurities 

normally found in mineral oil such as aromatic hydrocarbons, which are known carcinogens. 

However, the vegetable oil yield is very small compared to the total annual demand for diesel 

of around 25 billion tons of diesel fuel in the European Union alone. Oil palm has the highest 

annual oil yield among the tropical crops at 3 to 4 tons per hectare compared to soya beans at 
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1.5 to 2.0 tons per hectare and coconut at 1.5 to 3 tons per hectare. If bio-diesel will 

supplement 10 per cent of the total diesel consumption in the European Union, approximately 

1 billion hectares or 10 million square kilometres of oil palm plantations will be required. 

Most likely, 10 million square kilometres of forest land, grassland, and wetlands will have to 

be cleared and planted with oil palm. Bio-diesel is a renewable energy resource and it reduces 

the air pollution at the point of consumption. From the standpoint of the user, it involves 

cleaner production. From the standpoint of the vegetable oil producer it is economic 

development. To the world at large, where it is unknown or ignored by both users and 

producers, it means large scale loss of biodiversity and conversion of forest land, grassland 

and wetlands to vegetable oil plantations. 

 

 

International Agreements 

 

 Sustainable development has become the main overarching objective in the evolution 

and growth of international environmental and trade agreements after the publication of the 

Bruntland Commission Report. The idea gained momentum after the United Nations 

Conference on Environment and Development in 1992. However, as Sands noted
269

, the 

concept of sustainable development preceded the Bruntland Commission. As a state practice, 

the concept of sustainability has been a part of the United States international legal relations 

since 1893. To quote Philippe Sands:  

―State practice, however, suggests that their of ideas of ‗sustainability‘ have been a 

feature in international legal relations since at least 1893, when the United States asserted 

a right to ensure the legitimate and proper use of seals and to protect them, for the benefit 

of mankind, from wanton destruction. Since then, the many treaties and other 

international acts have supported, directly or indirectly, the concept of sustainable 
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development and the principle that states have the responsibility to ensure the sustainable 

use of natural resources.‖  

 

 

In my opinion, the concept of sustainable development as defined by the Bruntland 

Commission, ―as development that meets the needs of the present without compromising the 

ability of future generations to meet their own needs‖, is part of human instinct – one of the 

instincts that separate the human species from other animal species. Unlike other animal 

species, mankind has a very strong inter-generational instinct. Mankind looks after their 

offspring well into adulthood and even in their adulthood maintains a strong relationship with 

them. In a similar manner, the succeeding generations look up to their forebears with respect 

– even forebears whom they have never seen or physically interacted with.  

 

Most ancient cultures practised ancestor worship. In modern times, some form of 

ancestor worship is retained in the form of respect for heroes and saints, although some 

cultures such as those affected by the Confucian tradition retain the ancient rituals of ancestor 

worship. The various forms of ancestral worship or respect for heroes and saints are based on 

recognition of the ability of the past generation to work and sacrifice for the benefit of the 

succeeding generations. 

  

It is for this reason that the concept of sustainable development is very popular and 

widely adopted by various governments, local governments, private business and institutions 

and even by individuals. In a span of less than five years after the publication of the Bruntland 

Commission Report in 1987, the concept of sustainable development had evolved into a 

principle of international law with the adoption of the European Economic Agreement in 

1992.
270

 The preamble of the 1992 European Economic Agreement specifically referred to the 
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―principle of sustainable development‖. Principles 3 and 4 of the Rio Declaration adopted 

during the 1992 United Nations Conference on Environment and Development 
271

 reiterated 

the principles of sustainable development. Principle 3 of the Rio Declaration states ― The right 

to development must be fulfilled so as to equitably meet developmental and environmental 

needs of present and future generations‖ and Principle 4 states ―In order to achieve 

sustainable development, environmental protection shall constitute an integral part of the 

development process and cannot be considered in isolation from it‖. 

 

Sustainable development is part of human instinct; it is an established state practice 

and a commonly-accepted principle in international law. Sustainable development should be 

an integrating principle to remedy and resolve the conflict between development and 

environmental conservation in the same manner that cleaner production resolves the conflict 

between the cost of environmental protection and profit margin. However, the human instinct 

on intergenerational interaction burdens the present generation with the responsibility that 

goes beyond the conservation of the natural resources to meet the needs of the future 

generation. Human instinct on intergenerational responsibility calls for the present generation 

to undertake developmental activities in order to provide for the needs of the future 

generations. As an instinct or emotional concern, ―future generations‖ means all the 

generations to come until the end of the world and the needs of the future generations are 

presumed to be the same or similar to the needs of present generations.  However, in reality 

the presumption that the needs of the future generations are similar to the needs of the present 

generation was not even valid in the pre-agricultural and nomadic societies. 
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The present generation clears forest lands, drains wetlands, builds infrastructure and 

undertakes other activities beyond the needs of a lifetime. The infrastructure, wealth 

accumulation and monument building require natural resources.
272

 In the process of 

abstracting the natural resource the environment is altered. Often, in building the 

infrastructure, forests are cleared and wetlands drained. Workers are moved from one place to 

another. Slave labourers were imported to the Americas to work on the sugar and cotton 

plantations creating social dislocation on both sides of the Atlantic. Historically, large empires 

from the Egyptian to the Qin dynasty in China to name a few, moved a large portion of 

conquered population to work in building new cities, defence system and other infrastructure. 

Today, the movement of migrant labour continues from developing countries to developed 

countries as the developed countries continue the infrastructure building efforts for the benefit 

of their present and future generations. On the contrary, sustainable development, as defined 

by the Bruntland Commission is one of the major reasons for the continued degradation of the 

environment, the lowering of the standard and quality of life in developing countries and, in 

relation to this thesis, the slow adoption of cleaner production.  

  

One of the main problems of the concept of sustainable development is the difficulty 

in translating its meaning and scope into operational terms as well as reconciling its purpose 

and intent with the conflicting needs of different sectors in society. Almost any action could 

be justified under the Bruntland Commission definition of sustainable development. Due to its 

vagueness, the concept of sustainable development is a very strong justification for 

environmental degradation, social inequality and short-term economic gain. For example, 

consider the logging of old growth forests. The forest concession holders, the loggers and 
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their families, and the businesses supplying goods and services to the loggers and the forest 

concession holders will justify the logging of old-growth forests based on the concept of 

sustainable development. The logging of the old-growth forest is development that provides 

timber for the needs of the present generation for construction materials, raw materials for 

pulp and paper, furniture and other products. While trees have long life spans, like any living 

creature they don‘t live forever. These groups would even cite the higher carbon dioxide 

fixation potential of young trees over old trees. Pro-logging groups would like to cite 

conservation, preservation or no action as ―no development‖, and therefore outside the scope 

of sustainable development. With regard to the need of future generations, pro-logging groups 

would like to project minimal need for timber and forestry products.  

 

Anti-logging groups, on the other hand, will also justify the conservation and 

protection of old growth forest based on the concept of sustainable development. To the anti-

logging group there is development in conservation. The development is the aesthetics, 

tourism, and potential medicines that might be extracted, from the genetic pool in the forest 

that could be lost forever once the forest is logged.  

 

The present or tangible value of conservation might be low compared to that of 

logging, but the potential or future value (the need of future generations) could be higher. 

While sustainable development is hailed as the instrument of balancing development and 

environment, in reality it does not attain any purpose except to create increased uncertainty 

because of its vagueness. Almost anybody could use sustainable development or sustainability 

to justify an action. As Shaw and Murray
273

 put it:  

―Sustainable development is a little like Zen. Everybody talks about it, but few 

people really know what it is. Sustainable development as a concept has been around for 

                                                 

273
 Elizabeth Shaw and Kali Murray,(1999) Introduction,, Duke University Environmental Law and Policy 

Forum, v. 9,no. 2,  pp147 at page 147 

 



 

235 

 

quite some time, but it only hit the mainstream environmental law with the World 

Commission on Environment and Development‘s Our Common Future. Our Common 

Future broadly defined sustainable development and promptly sent the world into a 

tailspin trying to figure out what it means, how it can be achieved, and ultimately, 

whether it is possible.‖ 

 

 

 McCloskey, the past President of the Sierra Club in the United States, in his article 

―The Emperor Has No Clothes‖
274

, raised similar problems on the concept of sustainable 

development and sustainability. In that article McCloskey wrote, 

 ―In concluding, let me lament the declining faith in the concept of sustainable 

development. Intuitively, it seems to make sense and has an inspiring scope. It represents 

an advance over self-congratulatory terms of "wise use" or "rational use." It gets us 

beyond the tunnel vision implicit in "sustained yield" for a single output. It makes a noble 

attempt at grappling with the argument over escaping nature's limits by human ingenuity. 

It tries to reconcile the contending goals of development and the environment. And, in the 

Brundtland report, the exponents of it pledge allegiance to almost everyone's goals. Yet, 

if "the emperor has no clothes on," we must in the end acknowledge it. There was a day 

when we needed the high hope and the fine inspiration represented by the concept. But 

today, we need a usable line of thought -- an operational reality. We need a line of 

thought which can be extended rationally into the detail of research, planning and 

application. And sustainability does not seem to be that thought. What we now fear is that 

"sustainability" will prove to be no more than a boon to publicists who will paste new 

labels on old bottles and claim that every project that makes their clients rich is 

sustainable. In the absence of any operational definition, who is to prove them wrong? ‖ 

 

 Sumudu
275

 considered McCloskey‘s comments on the nature of sustainable 

development rather harsh. However, considering the culture and nature of American 

environmentalists, McCloskey‘s comment is very diplomatic. American non-governmental 

organizations (NGOs) such as the Sierra Club that McCloskey headed at the time he wrote the 

article are known to litigate for the implementation and enforcement of environmental 

legislation and regulations. The environmental laws are analysed word for word and the 
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meaning and intent of the laws constitute a battleground of the litigants. For example, 

Ferrey
276

 noted, 

 ―The most significant sentence in Sec. 102(2) (c) of the National Environmental 

Policy Act of 1967 states that an agency must prepare an EIS whenever ―proposals for 

legislation or other major federal actions significantly affect the quality of the human 

environment‖. Each word has come to represent a battleground for NEPA litigation. A 

federal action must fall within the scope of all these operative words to trigger an EIS‖. 

 
 

 There is no room for a vague and high-sounding term such as ―sustainable development‖ 

which only creates uncertainty and justifies the questionable implementation and enforcement 

of environmental laws and regulations.  

 

Sumudu, in her review of the myth or reality of sustainable development, had 

reservations on the impact of sustainable development on Sri Lankan developmental 

practices. Sumudu however, felt that Sri Lankan environmental law benefited from the 

concept. To quote her paper, 
277

 

 ―Having surveyed the international law and the law of Sri Lanka on sustainable 

development, the question remains whether the term is a myth or whether it actually 

serves a useful purpose in the decision-making process. A cautious yes can be provided to 

the latter question. This article submits that the concept of sustainable development, 

despite criticisms aimed against it, has influenced the development of environmental law, 

national as well as international, and contributed to the development of related principles 

such as precautionary principle, the ‗polluter pays‘ principle and the intergenerational 

equity principles. It has refined, in relation to environmental issues, such procedural 

principles as access to information, participation in the decision-making process and the 

adoption of the EIA procedure.‖ 

 

I would disagree with Sumudu that sustainable development is responsible for the 

development of international laws and Sri Lankan national laws in incorporating the 

precautionary principle, intergenerational equity, polluter-pays principle, and adoption of the 

EIA procedure. Environmental impact assessment (EIA) is considered one of the corner 

stones of sustainable development. The EIA process integrates environmental concerns with 
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developmental and social concerns. As far as Sri Lanka is concerned, non-governmental 

organizations such as the Sierra Club, chaired by McCloskey have much more significant 

impact on the evolution and refinement of the EIA process than sustainable development.  

 

Again, the US NGOs lobbied for the inclusion of public participation and disclosure of 

the environmental impact assessment in the appropriations bill authorizing US contributions 

to major multilateral financial institutions such as the World Bank, InterAmerican 

Development Bank, Asian Development Bank and the European Bank for Reconstruction and 

Development. The amendment is commonly called the Pelosi Amendment
278

 after 

Congresswoman Pelosi of California, who worked for its inclusion. As early as 1982, the 

forward thinking mission leaders at the Asian Development Bank already included an 

environmental assessment for large projects to prevent delays or challenges from American 

non-governmental organizations. The Canadian and the Scandinavian countries were also 

strong promoters of environmental assessment before the concept of sustainable development 

became part of international environmental law. 

 

While a number of countries have environmental impact assessment legislation, the 

implementation and enforcement of the legislation is often of questionable quality. Again, the 

international non-governmental organizations are active catalysts, rather than the Rio 

Declaration or the concept of sustainable development. Projects funded by multilateral 

development institutions are being reviewed, and in a number of instances, the multilateral 

development banks and the executing agencies are found deficient in their compliance with 
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their own regulations and policies. For example, of the four cases brought before the 

inspection function at the Asian Development Bank,
279

 the Bank was found to have violated 

its own environmental and social policies. While the inspection function explicitly excluded 

the executing agency or the government from any culpability, the actions and decisions of the 

government agencies were also brought into question by the NGOs and complainants, and as 

such, government agencies indirectly assumed some culpability for the environmental 

degradation.  

 

Modelling, sensitivity analysis, benefit cost analysis and, in very critical projects, risk 

assessments, are integral parts of the EIA process. The working scenarios could vary from 

normal operating procedures to extreme events such as in a major accident or natural disaster. 

The potential presence of endangered species is an integral part of the EIA. The precautionary 

principle is implicitly included in the EIA. However, the EIA process is more systematic so 

that the direct application of the precautionary principle in the process is tied up with 

establishing decision-making rules and procedures, including decision making under 

uncertainty. For example, the EIA procedure in the United States is tied up to the 

Administrative Procedure Act of 1947, which clearly defines the rules that agencies must 

follow to ensure public access to information and participation. 
280

 

 

With regard to the ―polluter pays principle‖ I have serious reservations as to the extent 

that the international and the national communities have progressed beyond the awarding of 

damages as normally and traditionally carried out in civil or tort cases. For example, the 
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accountability mechanism in almost all multilateral financial institutions limits the right of 

complaints to persons affected by the project. For this reason, there is no case that has been 

brought to the inspection or compliance board at the Asian Development Bank dealing 

exclusively with damages to the environment. All the inspection cases are the results of 

damages to property, livelihood and health. Public interest litigation or litigation for the 

polluter to pay for environmental damage is still non-existent in most countries and even in 

multilateral development institutions. Multilateral development banks are the main 

proponents of the ―polluter pays‖ principles. 

 

 One of the attractive features of sustainable development is the intergenerational 

concept. As mentioned earlier in this chapter, the human maternal and paternal instinct goes 

beyond the care and support of helpless minors, but has evolved into a social contract for the 

parents to pave and provide for the generations yet unborn and in return, for the future 

generations to pay homage and gratitude to them. It is part of the human quest for 

immortality. In some societies it is practised as ancestor worship, which could have been very 

widespread in early civilizations. In modern society, there are various manifestations of the 

practice ranging from the commemoration of heroic and benevolent deeds, discovery of 

natural law, etc. The prevailing intergenerational concept is not just to compromise the ability 

of the future generations to meet their needs but for the present generations to provide for 

the needs of the future generations. In order to provide for the needs of the future 

generations, the present generation clears forest land and converts it to agricultural land well 

beyond its needs, and builds cities with roads, bridges, tunnels, buildings and homes that 

would last beyond a lifetime.  

 

 With the monetization of the global economy, providing for the needs of the future 

generation becomes easier. The present generation mines and utilizes the earth‘s resources to 
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the maximum and merely passes on to the succeeding generations the bank statements, bonds 

and stock certificates. To gain advantage of the earth‘s resource, the present generation does 

not necessarily have to farm the land or mine the earth; they merely talk with their investment 

brokers or financial advisers. The link between the environment and the owner is minimal, if 

any. Machines have minimized human involvement in agriculture, mining, forestry and other 

activities dealing directly with the environment. At the same time, the highly competitive 

nature of global business requires the exploitation of any available opportunities. Some 

experts may call it greed, but in reality, it is just a manifestation of the struggle of the present 

generation to provide for the needs of the future generations.
281

 Yes, this practice is one of the 

main causes of environmental degradation and social inequality. Environmental degradation 

and social inequality could be minimized if the present generation will only think of its basic 

needs and leave the future generations to provide for their own needs. In that case, the present 

generation will not use the environmental resources on things that they could not take with 

them after their earthly existence is over. 

 

 Hence, Sumudu‘s cautious ―yes‖ verdict on the reality and positive impact of 

sustainable development on the evolution of Sri Lankan environmental laws has no ground. 

 

However, sustainable development is a very attractive concept that decision- makers, 

especially the politicians do not want to just ignore or even dump, as McCloskey suggested. 

In fact, some researchers such as Thomas Brinsmead of the University of Newcastle are 

developing indeces and assessment criteria measuring sustainable development, although he 
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admitted in his research report that the meaning of sustainable development is highly 

contested. Brinsmead
282

 noted in the introduction of his report that: 

 ―For this report, sustainability is defined as the preservation of some valued 

conditions in some selected system. We make no commitment to specific valued 

conditions because the concept of sustainability is highly contested, owing to lack of 

consensus regarding what those conditions should be, because they change over time and 

depend on the material system to which the assessment applies. However, they should be 

made explicit in any specific sustainability assessment context. Assessment is the 

evaluation of some present or future conditions as desirable or undesirable. This again 

makes explicit the values (normative) dimension of sustainability assessment.‖ 

  

Although Brinsmead has done away with quantifying specific valued conditions and 

simplified his study to the assessment of present and future conditions as desirable and 

undesirable, he has used a number of doubtful premises on which to base an assessment. First, 

the perception of desirable and undesirable conditions today may not hold true in the near 

future and much more for the distant future.
283

 As I mentioned in Chapter II, the smoke and 

smell of ammonia was a desirable condition in newly industrialized centres in the 1950s as a 

sign of progress, but today those are considered undesirable conditions. 

 

 Given the difficulty in implementing the concept of sustainable development, 

practitioners in the field of environmental and natural resources management have taken four 

main approaches. The first approach is to change the definition of sustainable development 

from those given in the WCED report to suit their needs. For resource economists, sustainable 

development requires non-declining per capita wealth, where wealth is defined in the broadest 

sense to include produced, natural and human (including social) capital.
284

  A search on the 

Internet showed that there are more than 100 definitions of sustainable development in 
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existence today. 
285

 As mentioned earlier, old-growth forest tree loggers could use sustainable 

development as a reason for their activities and bend it exclusively to meet their needs and 

advantages. 

 

The second approach is to ignore the definition of sustainable development and to 

consider any activity within the international and national Agenda 21 reports as 

implementation of sustainable development. The Preamble of Agenda 21, especially Section 

1.6, states that the programs, actions, activities and means of implementation as described in 

the Agenda 21 report is the basis for global partnership for sustainable development. 

However, Agenda 21 does not provide any analysis as to how it will assist in the attainment of 

sustainable development. Agenda 21 does not even have a definition of sustainable 

development. This approach is used by the International Federation of Consulting Engineers. 

While almost all countries have developed a national Agenda 21, the implementation is rather 

weak. In 1997, the UN General Assembly noted, ―We acknowledge that a number of positive 

results have been achieved, but we are deeply concerned that the overall trends with respect to 

sustainable development are worse today than they were in 1992. We emphasize that the 

implementation of Agenda 21 in a comprehensive manner remains vitally important and is 

more urgent now than ever‖.
286

 On February 5, 2001 the UN General Assembly adopted 

resolution number res 55/199 to review the progress of the implementation of Agenda 21 in 

preparation for the Earth Summit on Sustainable Development in Johannesburg in 2002. The 

press release from the office of the Secretary General noted:  –―Agenda 21 and Sustainable 

Development—Good Plan, Weak Implementation.‖
287

 The same press release mentioned, ―In 
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August, governments, along with representatives of all sectors in society, will gather in 

Johannesburg at the World Summit on Sustainable Development. The focus of the Summit is 

to reinvigorate the political commitment and determination to implement the plan of action on 

sustainable development through new initiatives that are both practical and based on 

partnerships‖. As noted by McCloskey, sustainable development is a non-operational concept, 

and unless the world community realizes the shortcomings of this concept, it would be 

difficult to come up with practical initiatives. Initiatives could be identified and agreed on, but 

there is a need to consider a comprehensive or systems approach to the analysis and 

implementation. Otherwise, a piecemeal approach to environmental, social and developmental 

issues could result in wastage of resources or worst to unexpected negative environmental and 

social impacts. For example, the planting of eucalyptus trees in the Indian subcontinent was 

initially seen as an environmentally friendly or sustainable practice to provide communities 

firewood and to green the area.
288

 The trees greened the villages, but they also depleted the 

groundwater and affected the long-term economic productivity of the villages. Another 

example is the provision of tube wells in Bangladesh for potable water
289

. The tube wells are 

small water-supply projects and precaution was not taken to make detailed analysis of the 

groundwater source which incidentally, had high potential for arsenic contamination. The 

provision of clean water to poor villages is clearly part of the sustainable development 

agenda, and as such justifies its implementation as soon as possible. From those examples, it 

is apparent that a piece-meal approach even for very small projects could result in bigger 

problems. 
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The third approach is to consider sustainable development in the context of the related 

documents and its historical evolution rather than through its definition. This approach is one 

commonly used by commentators on international law who are fascinated by the term and 

would like all developments in environmental law to revolve around it. 

 

 Sustainable development was the key theme providing a balance between 

development and environment. Hence, the principles of the Rio Declaration are the defining 

principles of sustainable development without further analysis. It is the same approach by 

which the programs, actions and activities of Agenda 21 implement sustainable development. 

  

The fourth approach is to reclassify sustainable development to a ―para-legal‖ term 

whose main function is to provide inspiration or guidance in developing and implementing 

operational tools. As a ―para-legal‖ term, sustainable development could be classified on the 

same basis as democracy – a guiding principle rather than an operational principle. I really 

like the analogy. I made a quick scan for the word ―democracy‖ or ―democratic‖ on the 

Internet version
290

 of the United States 
291

, Canadian 
292

, Australian 
293

 and other constitutions. 

The Canadian constitution of 1982 has three mentions of the words ―democratic,‖ while the 

United States and Australian constitutions are silent on the words ―democracy‖ and 

―democratic.‖ On the other hand, a number of countries
294

 use the word democratic in their 

official names and mention it a number of times in their constitution. For example, the 
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constitution of the People‘s Democratic Republic of Korea 
295

, commonly known as North 

Korea, mentioned the word ―democracy‖ and ―democratic‖ 28 times. Does the absence of the 

word ―democracy‖ or ―democratic‖ in the US Constitution make it less democratic than North 

Korea? Do the US or Australia have to amend their constitutions and liberally sprinkle them 

with the words ―democracy‖ and ―democratic‖ to make them at par with the other great 

―democracies‖ like North Korea? 

 

 Going back to sustainable development, will the world be much better if, after all the 

criticism of its extravagant consumption patterns, the United States will officially change its 

name to United Sustainable States of America and conduct business as usual? Or could 

Australia deflect further criticism on its land clearing and greenhouse gas emission practices 

by officially changing its name to Sustainable Commonwealth of Australia?  

 

Switzerland has officially included sustainable development in its constitution 

although its web page
296

 has stated that no further action or legislation is in place. 

―Sustainable development‖ is a tenet to which the Swiss Confederation and the cantons are 

bound. Article 2 («Object») of the Federal Constitution declares sustainable development to 

be a national objective, while Article 73 («Sustainability») calls upon the Confederation and 

the cantons to strive for a balanced relationship between nature and its ability to renew itself, 

on the one hand, and the demands placed on it by the human race, on the other‖. As the Swiss 

constitution webpage noted, ―No direct supplementary legislation has been enacted in support 

of these constitutional provisions; their primary role is as a vision to guide future action.‖ 
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 At this stage, the reader may question the relevance of the critical analysis of 

sustainable development to the implementation of cleaner production in industry. One may 

raise the point that except as a ―win-win‖ strategy to simultaneously address pollution control 

and productivity improvement, cleaner production does not have a direct link to sustainable 

development and to the non-operational nature of the latter. As discussed in Chapter III, 

cleaner production is one of the fundamental strategies for the implementation of Agenda 21, 

both on the international and national levels. At the same time, Agenda 21 is the main action 

program to implement sustainable development, although Agenda 21 never had an analysis as 

to how its programs, when implemented, fulfil the definition of sustainable development. It 

seems to be a postulate or a given unquestionable dogma that Agenda 21 is the 

implementation strategy of sustainable development. Hence, cleaner production as a program 

to implement sustainable development is a postulate and dogma that should not be questioned. 

 

 ―Sustainable development‖ is such a nice term that initially nobody questioned its 

non-operational nature. However, starting from the late 1990s, experts such as Fisher and 

McCloskey started to question the relevance of the term ―sustainable development‖, 

especially in putting it to practice or operation. As McCloskey concluded, sustainable 

development is non-operational in nature. Hence, does Agenda 21 try to implement a concept 

that is non-operational in nature such that Agenda 21 could not be reasonably implemented? 

Is this one of the reasons that the implementation of Agenda 21 is very poor as reviewed by 

the United Nations five years and ten years after the Rio Conference? Cleaner production as a 

key component of Agenda 21 is also poorly implemented and accepted in the field. Is the non-

operational nature of sustainable development one of the reasons for the poor implementation 

of cleaner production? 
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 If I may add another definition of sustainable development, I would define it simply as 

development that meets the minimum basic needs of the present generation. Food, clothing 

and shelter are commonly accepted as the basic human needs although the quality and 

quantity could vary and in direct proportion its impact on the environment. For example, 

shelter could be a simple structure providing privacy, protection from the elements and 

security or it could be a mansion. The resources and subsequently the magnitude of the impact 

on the environment in constructing a mansion and a simple structure differ greatly. Hence, 

there is a need to qualify human needs as basic human needs.
297

 However, it may be argued 

that ―basic human needs‖ transcends food, clothing and shelter. Basic human needs may 

include the need for social mobility and hence the inclusion of a car. 

 

 

Rhetoric and International Agreements 

 

Every nation goes to an international conference with its national vested interest to 

protect, and if possible, to enhance. Nations with similar interests may form negotiating 

blocks to strengthen their bargaining positions and promote their vested interests. A nation 

may join a particular block during a particular conference topic, but the block membership 

can be very fluid, as nations shift their membership to other blocks depending on their 

national interests and the topic under discussion. For example, in the World Trade 

Organization round of meetings on agricultural subsidy and tariff, Australia was a member of 

the Cairns group
298

 consisting mostly of developing countries with large agrarian-based 
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economies. Australia with the other members of the Cairns group, negotiated for the removal 

or reduction of agricultural subsidies and tariffs in the European Union and the United States. 

However, when it came to the negotiations on the protection of intellectual property rights at 

the World Trade Organization, Australia negotiated with the European Union and the United 

States, while most of the Cairns group members went with the Group of 77 and China a 

grouping that consist exclusively of developing countries
299

.  

 

 In a number of instances the negotiating environment could become very 

confrontational, especially if the topic has broad public support in domestic political debate. 

For example, the positions of Japan and Australia in the International Whaling Commission 

meetings are highly volatile and often confrontational, with Australia publicly accusing Japan 

of enticing small developing countries to vote in its favour through promises of foreign aid. 

Considering that Australia is also a major donor country in the Pacific, and there are instances 

such as in the Solomon Islands, East Timor and Papua New Guinea where Australia had 

intervened directly to strengthen local institutions in addition to providing economic 

assistance, Japan also accuses Australia of using foreign aid to entice small developing 

member countries to support its position in the International Whaling Commission.
300

 

However, when it comes to other environmental conferences such as the phasing out of 

ozone-depleting substances, Australia and Japan take a common position with other 

developed countries. 
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Procedures in Treaty-Making 

 

An international environmental treaty normally starts with a scientific study by one or 

more specialized agency of the United Nations. In most environmental issues, the United 

Nations Environment Programme (UNEP) takes the lead. However, a specialized agency such 

as the World Health Organization may work with UNEP on environmental health issues, with 

the International Maritime Organization on marine pollution, with the World Meteorological 

Organization on climate change, and with the International Labour Organization on 

occupational health and safety. With regard to cleaner production, UNEP normally works 

with the United Nations Industrial Development Organization. The scientific study may 

consist of several studies covering a number of years until some patterns on the environmental 

quality and quantity have been defined and possible reasons for the cause and effect have 

been identified. The studies are summarized and included in the annual report of each of the 

specialized agencies sponsoring the project. If the study reports serious potential impact on 

the environment, the findings are discussed in the governing board meeting of the UNEP and 

highlighted in the agency‘s report to the general assembly. Most, if not all, the members of 

the governing board of UNEP are also members of the United Nations. The representatives on 

the governing board may come from the ministries in the member countries with parallel 

responsibilities to the functions of the specialized UN agency. For example, the minister for 

environment represents his country in the governing board of UNEP, and the minister of 

health in the World Health Organisation. However, in a number of developing countries, the 

ambassador accredited to the headquarters of the specialized agency may also represent the 

country to save on the representation cost. 

 

 The UN General Assembly may authorize the Secretary General to convene an 

international conference with UNEP and the specialized agency co-sponsoring the study 
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serving as the secretariat. The UNEP and/or the specialized agency convene a technical 

committee of experts.
301

 Aside from their technical expertise, the specialized agency may 

consider regional balance and significance of the country with regard to the issues discussed. 

For example, the US is one of the major emitters of greenhouse gases. Even if the US 

president has categorically declared that the US is not signing the Kyoto Protocol, the 

membership of the Intergovernmental Panel on Climate Change always includes a respectable 

US scientist or bureaucrat. The technical committee meets regularly for a period ranging from 

a few months to two years depending on the significance of the problem, the state of 

knowledge, and particular sensitivities of member countries or blocks of countries. The 

technical committee prepares a report summarizing the nature of the problem, the scientific 

research, solutions to address the problem at the national and international level, the cost of 

potential damage and the cost of mitigating measures. The technical committee may also 

prepare a draft document outlining the potential working arrangement between countries. 

Normally, the technical report is circulated among UN member countries for comments and 

suggestions. The review process allows the member countries to prepare their positions in 

future negotiation processes and identify countries with similar concerns. The legal team in 

the specialized agency or secretariat prepares a very rough draft of the agreement. 

 

 The secretariat convenes a senior officials‘ meeting
302

 to review the technical report 

and the draft agreement. Prior to the senior officials‘ meeting, one or two nations may take the 
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  I was a member of the technical committee of the World Health Organization and the United Nations 

Environment Program Rural and Urban Development project from 1983 to 1993. Our work consisted of 

identifying the major issues related to environmental health in major urban centers, slum areas and depressed 

rural areas. When I was working for the Asian Development Bank, one of the technical assistance projects that I 

processed and administered was with the Economic and Social Commission for Asia Pacific to prepare the State 

of the Environment report and Ministerial meeting in preparation for the review of the implementation of 

Agenda 21 and other agreements at UNCED in the Asia Pacific region. The discussion here is based on those 

experiences and observations. 
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 ―Senior officials‖ normally refer to government officials at the Director and Director General levels, whereas 

―high level official‖ refers to ministers and head of state. 
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initiative of organizing a preparatory meeting of countries in a similar situation in order to 

form a negotiating block. Members of a negotiating block normally meet after the session to 

review their negotiating positions and sometimes during the recess in between the sessions. 

Country representatives  consult their home office for advice. They also brief the home office 

on the progress of the negotiations. UNEP recently published a guidebook for negotiations of 

multilateral environmental agreements 
303

 and with the Foundation for International Law and 

Development a glossary of terms for negotiations. 
304

 

 

 During the first senior officials‘ meeting the differences in opinion, strategies to 

address the problem, and the institutional arrangement are identified. Each of the negotiating 

blocks may authorize a representative to explore potential compromises or to resolve the 

differences identified. Two or more senior officials‘ meetings are convened by the secretariat 

until some form of working document is agreed on. It is not unusual for new issues and 

differences to be identified in the second and third senior officials‘ meetings.  

 

 When most of the major differences have been resolved, the secretariat convenes an 

international conference. The international conference starts with the senior officials‘ meeting 

to discuss the remaining differences in the text agreement. Normally, the senior officials 

could not agree on any compromise until the last day of their meeting. Newspapers covering 

the conference report a potential failure of the negotiations. Non-governmental organizations 

and other vested interests organize rallies, discussion forums, and circulate their own position 

papers. In most instances, just before the close of the senior officials‘ meeting an agreement is 
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reached ready for signing in the high-level meeting that follows. The last-minute agreement 

covers the areas where a common consensus has been reached, and an agreement to meet 

again to discuss the contentious issues. In some instances, the creative writers in the 

secretariat come up with high-sounding phrases that no politician could disagree with without 

detriment to their career, but are non-operational in nature so as not to seriously affect their 

country‘s vested interest. ―Zero wastes‖, ―end to poverty‖, ―eliminating poverty‖ and 

―sustainable development‖ are some of the catch phrases that have come up in various UN 

environmental and social conferences. 

 

 The catchy but non-operational phrases may save the day, making the conference a 

success, and facilitating future conferences of the parties to discuss and hopefully reach a 

workable solution to the pressing environmental problem. In fact, the publicity and suspense 

from the near failure of the conference and the potential environmental disaster that could 

follow if the parties did not reach an agreement attract public attention and sustain the 

discussion in between conferences. With increased publicity and public awareness, more 

funding for scientific research follows to fill in the gaps in scientific knowledge along the 

lines of the conference political agenda, strengthen the political will and increase the pressure 

on the decision makers to come up with a workable solutions in future meetings. 

 

 

Impacts of Catchy but non-Operational Phrases 

 

 One of the main human ambitions since antiquity is to produce a perpetual motion 

machine to work for mankind. The discovery of the laws of thermodynamics
305

 in 1888 by 

                                                 

305
 The three laws of thermodynamics are; (i) matter and energy can not be destroyed or created; this is 

commonly called the law of conservation of matter and energy;(ii) while energy cannot be destroyed or created, 
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Rudolf Classius had proven that it is theoretically and practically impossible to construct 

perpetual motion machines.  

 

Perpetual motion machines could be broadly classified into two categories. Under the 

first category are machines that create their own energy or operate with efficiencies greater 

than 100 per cent – violating the first law of thermodynamics. Under the second category are 

machines that restore the quality of the energy to its original state after the energy has served 

its function – violating the second law of thermodynamics. Although the American, British 

and other major patent offices in developed countries reject outright applications for perpetual 

motion machines, in the year 2000 attempts were made by various inventors to patent more 

than 100 types of perpetual motion machines in the US patent office alone. However, some 

applications do get accepted and pass the careful scrutiny of patent examiners. Since 1900, 

some 103 patents were awarded to perpetual motion machines worldwide, but none of the 

patented inventions has functioned as claimed. How I wish that at least one of those patents 

really worked. We should not have any problem with global warming, air and water pollution, 

resource depletion and land degradation. The perpetual motion machine will just rework all 

the wastes into useful substance again without any external energy input and hence, pollutants 

generated. 

 

 Mankind‘s fascination with the perpetual motion machine is just the mechanical 

manifestation of inner longings for immortality. In the field of beauty, people searched for the 

fountain of youth. They fought wars for future generations to immortalize them in their 

stories, poems and arts. They built monuments that they hoped would stand the test of time 

and provide a testament to their deeds. Even in death, people aspire for immortality. When all 

                                                                                                                                                         

its quality is continuous; this is degraded, commonly known as the law of entropy; and (iii) entropy is zero at 

absolute zero. 
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their aspirations for immortality are being put into doubt by the potential destruction of the 

environment through their own actions, they find solace and comfort in principles and 

concepts such as sustainable development, and of course, the success of Agenda 21 in 

implementing it. Hence, the catchy and non-operational phrases often take a life of their own 

in the academe, legal circles, international organizations, government agencies and non-

governmental organizations. 

 

 Like the ancient alchemist, intellectuals try to find ways and means of putting into 

practice the catchy and non-operational phrases. To go against the tidal wave of praise and 

general public acceptance of the catchy and non-operational phrases could be considered 

heretical, anti-social, and anti-environmental. 

 

 Professor William Easterly, Professor of Economics, New York University in his 

testimony before the US Senate Committee on Foreign Relations on hearing on March 28, 

2006 on  ―Multilateral Development Banks: Promoting Effectiveness and Fighting 

Corruption‖ noted that the use of slogans and terms impossible to fulfil make the institutions 

unaccountable.
306

 To quote Professor Easterly,  

―A big part of the problem in aid is that aid agencies like the World Bank adopt 

sweeping goals like ending world poverty, for which it is impossible to hold them 

accountable.  …However, Gordon Brown
307

 was silent about the other tragedy of the 

world‘s poor. This is the tragedy in which the West already spent $2.3 trillion on foreign 

aid over the last five decades and still has not managed to get 12 cent medicines to 

children to prevent half of all malaria deaths. The West spent $2.3 trillion and still had 

                                                 

306
 Professor Easterly labeled the professionals working on slogans that are impossible to fulfill as planners and 

those that find and implement solutions as seekers. Personally I feel the terms ―planner‖, and ―seekers‖ are not 

appropriate. Good planners do find and implement good solutions, and I have seen seekers who move blindly 

and only implement a successful solution by chance because they work without any plan. I think the term 

―dreamers‖ is more appropriate than ―planners‖ and ―builders‖ is more appropriate than ―seekers‖. 

 
307

 Professor Easterly was referring to UK Chancellor of the Exchequer Gordon Brown who gave an 

impassioned speech at the National Gallery of Scotland on 6 January 2005 on International Development in 

2005: The Challenge and Opportunity. In that speech, Mr Brown noted that millions of children are dying daily 

from easily preventable diseases. Mr Brown further called for the doubling of foreign aid and for the 

establishment of an International Financing Facility to borrow against future aids in order to rescue the poor of 

today.  
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not managed to get $4 bed nets to poor families … It is a tragedy that so much well-

meaning compassion did not bring these results for needy people.‖ 

 

 

 Professor Easterly is critical of the doubling of aid funding and the establishment of 

an International Financing Facility to borrow tens of billions of dollars against future aid. 

Professor Easterly was concerned that the additional funding would be wasted or mired in 

inefficient and ineffective projects if aid agencies continue the present practice of setting 

unattainable goals, and if I may add, high-sounding but non-operational concepts. 

 

 It is worthwhile to note that of all the multilateral environmental agreements it is only 

the World Heritage Convention and the Convention on International Trade in Endangered 

Species (CITES) that have non-compliance penalties. In the case of the World Convention the 

non-compliance penalty is exclusion from membership in the World Heritage Committee
308

 

and in the case of CITES
309

 the loss of privilege to issue exports and imports permits 

effectively suspending trade in listed species and corresponding economic losses. 
310

 

 

 

Politicizing Science 

 

 Hitler and his propagandists organized a series of scientific conferences to discredit 

Einstein and the theory of relativity. The resolutions were endorsed by more than a hundred 
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German physicists including two Nobel Laureates, Philipp Lenard and Johannes Stark. When 

Einstein was interviewed on the impact of the resolutions on the veracity of the theory of 

relativity, he was said to remark that Hitler does not need the more than one hundred 

physicists and Nobel laureates if there is really something wrong with his theories. Hitler only 

needs one scientist to demonstrate the errors in his mathematical calculations.  

 

 Great scientific discoveries are made because one man or a team of men does not 

agree with the commonly accepted idea or the consensus of the scientific community. During 

Copernicus‘ time, almost every man of learning agreed that the earth was the centre of the 

solar system except Copernicus. Copernicus provided the mathematical proof. Riemann did 

not believe in the infallibility of Euclid‘s postulates and established a new field of geometry 

which is more general and with wider applicability than plain or Euclidian geometry. The list 

could go on and on. 

 

 Until very recently, scientific discoveries were made in experiments using simple and 

cheap equipment. Robert Millikan‘s experiment to measure the charge of an electron uses a 

simple jar, a perfume atomizer, a battery and copper plates that would cost less than $100 

today. Einstein developed the theory of relativity in his spare time. Today, most scientific 

discoveries are made using multimillion dollar equipment and the data analysed using super 

computers. Science has become dependent on government budgetary outlay and research 

grants from large foundations, sometimes with their own political agenda. 

 

 From ancient times, alchemists, mathematicians, astronomers and charlatans had 

political patronage to support their day-to-day work and living expenses. Except for the 

philosophers like Aristotle who dabbled in cosmic and physical sciences in a subjective 

manner, the involvement of ancient science in political debate was minimal.  
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The logic of modern science or the scientific method could be traced to Francis Bacon. 

Although the procedures used in antiquity were considered ―hit or miss‖ or ―trial and error‖, a 

number of important scientific facts and principles were discovered. For example, 

Archimedes discovered the law of buoyancy and applied it to fraudulent adulteration of 

metals, ship design, pumps and other practical uses. Most of the ancient scientists were 

detached from society and worked in secrecy, usually for good reason as they were charlatans 

trying to discover the elixir of life that would make their clients immortal or forever young, or 

the eternal mixture that would make gold out of base metal. The ancient scientists hid the 

progress of their work, and at the risk of their lives, reported to their patrons exaggerated 

results to extract more support. 

 

 While science has progressed rapidly in the last 300 years, with scientists working in 

large research teams, the concept of a scientist as a loner working in seclusion, thinking and 

behaving
311

 differently from the rest of society, has remained to this time. The main thrust of 

scientific research was to discover something new that had never been tried or thought of 

before. As a consequence, major discoveries went against the accepted ideas of the day, or 

normally scientific consensus.  

 

 In modern time, the first direct involvement of scientists in the political debate was the 

declaration ―To the Civilized World‖
312

 made by a large number of German thinkers, 

                                                 

311
 The terms ―mad scientist‖, ―absent minded professor‖ and ―eccentric thinker‖ are common perceptions of 

scientists, reflecting their tendency to work in isolation, to think and behave outside normal conventions. Today 

successful scientists are experts in writing research proposals, and marketing their ideas. Highly recognized and 

established scientific journals noted for their rigorous peer review system, such as Nature, have recently been 

accused of favouring topics that attract the media‘s attention. Personally, I do not believe in the accusations, 

especially those against the journal Nature. I had a scientific paper published in it in 1978 and I underwent the 

rigorous review process which I think was fairly done.  
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including well-known scientists, to justify the enormous casualty of the First World War 

inflicted by the German army using the discoveries of German scientists. The declaration 

justified the damage on the potential beneficial and civilized use of the same scientific 

discoveries that were made possible because of the resources provided by the German 

military establishment. The declaration then tried to justify the aggressive nature of the 

German war machinery and German society as a whole, as an important step in the 

advancement of a technology-based society. While the declaration caused some furore when it 

was made, it was soon forgotten. In fact, simultaneous with the declaration, a group of pacifist 

German thinkers passed a counter declaration titled ―An Appeal to Europeans‖, criticizing the 

use of technology for war purposes. 

 

 In 1863, the US Congress authorized the organization of the National Academy of 

Sciences to advise the government on important scientific issues. Last year, the US House of 

Representatives Committee on Energy and Commerce, chaired by Congressman Joe Barton, 

and the US Senate Committee on Environment and Public Works chaired by Senator James 

Inhofe, demanded an explanation on a US government-funded research on the multi-proxy 

analysis of the earth‘s climate in the past 2000 years, which served as the basis of the chapter 

on past climate in the third report of the Intergovernmental Panel on Climate Change.
313

 The 

US House of Representatives Committee on Science and Technology chaired by 

Congressman Sherwood Boehlert criticized the move by the two committees as an 

infringement on his committee‘s mandate. As a compromise, Congressman Boehlert called on 

the National Academy of Sciences to investigate and report to the US Congress its findings.  
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 Intergovernmental Panel on Climate Change(2001) IPCC 3rd Assessment Report. Intergovernmental Panel on 
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The National Academy of Sciences was caught in a political debate on the science of 

paleoclimatology. Paleoclimatology research is very expensive, often requiring cooperative 

efforts among nations, and because of the expense involved, there were instances when 

researches were abandoned when one national sponsor withdrew. Until the recent debate on 

climate change, the results of paleoclimatology researches were more of academic interest.  

  

The National Academy of Sciences released the draft report
314

 on its investigation into 

the earth‘s climate in the past 2000 years. The report is divided into two sections, with the 

executive summary devoid of any scientific details for general public consumption and the 

basis of the news releases by the Academy. The main section of the report detailed the 

scientific analysis, with Chapter 9 discussing in detail the use of tree rings, and Chapter 10 

and 11, the statistical method of analysis. The Academy was treading on the horns of a 

dilemma. The executive summary and press releases confirmed that the earth‘s climate has 

warmed considerably in the last two decades, vindicating the third report of the 

Intergovernmental Panel on Climate Change or the so-called ―hockey stick‖ rise in global 

temperature. The main report, specifically Chapters 9 to 11, was very critical of the scientific 

procedure used in deriving the ―hockey stick‖. The climate sceptics praised the main report as 

justifying their position and were very critical of the executive summary and press releases.
315

 

The pro-warming group hailed the executive summary and the press releases as vindicating 

their position and felt that the Academy was very harsh on the ―hockey stick‖ researchers in 

the main report.
316

  Congressman Boelhert was satisfied with the executive summary and the 

press releases and Congressman Barton and Senator Inhofe were satisfied with the main 
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report. As Congressman Boelhert put it, the Academy report has put to rest any controversy 

surrounding the veracity of the ―hockey stick‖. As Senator Inhofe puts it, the ―hockey stick‖ 

is broken. 

 

 As described earlier, the technical committees of the United Nations and its 

specialized agencies take into consideration regional balance and representation from world 

powers in selecting the members. In practice, UN agencies directly, or through non-

governmental organizations organize manifestos supporting controversial and sensitive 

agenda. For example, the most quoted response to climate change criticism is the manifesto 

signed by more than 4,000 scientists worldwide including a number of Nobel Laureates, 

whereas a counter manifesto is only supported by 1,000 scientists. As there are more scientists 

supporting the UN position on climate change, it is considered the consensus of the scientific 

community and must be the correct position.  

 

 In recent years, there has been a realization that scientific procedures of inquiry and 

development of facts are not sufficient to guide the development of environmental policies 

and legislation in a timely manner. While engineers and scientists do use the factor of safety 

to account for uncertainties, the adoption of the precautionary principle was the first formal 

policy declaration that policy-makers and the public could not wait for definitive scientific 

results before the potential environmental risks are addressed. There are a number of case 

studies showing the importance of the precautionary principle in averting potential 

disasters.
317

 On the other hand, Roger Pielke Jr of the University of Colorado Centre for 
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Science and Technology Policy Research
318

 stated that the wasted resources and damage 

caused by the overtly conservative position taken in the application of the precautionary 

principle have not been documented, and he estimated they could be substantial. Like 

sustainable development, the precautionary principle could be used by both sides of the 

environmental debate. He particularly cited the case that US President George W Bush, when 

objecting to the Kyoto Protocol, was merely using the precautionary principle when he stated 

―We must be very careful not to take actions that could harm consumers‖. There is a growing 

sense among policy makers that the scientific process with its rigorous sets of rules for 

verification, re-verification and replication of experimental results is too slow in addressing 

potential environmental concerns.
319, 320

 

 

Sociologists classify most of environmental science as ―post normal science‖. As the 

editor of the Journal of the Royal Statistical Society puts it in the Part 1, 2006
321

 editorial:  

―… in relation to policy, the environment is particularly challenging. It includes a 

mass of details concerning particular issues. The tasks differ from those of normal science 

owing to complexity, specifically radical uncertainty, a plurality of legitimate 

perspectives and very high risks. Post-normal science embraces issue driven scientific 

inquiry related to environmental controversies, the facts are uncertain, values are in 

dispute, stakes high and decisions urgent. Everything, the choice of what to measure, the 

modelling approaches and formation of theoretical constructs is shaped by societal 

values. Rather than knowledge discovery in traditional science, the ultimate goal of its 

post normal successor is consensual agreement.‖  
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Post-normal science evolution is a formalization of the precautionary principle in 

decision-making through an established set of procedures involving peer communities, 

acknowledgement and demonstration of uncertainties, and explicitness of values. ―Peer 

communities‖ is defined as the process wherein concerned citizens, government agencies, 

academia, and other local institutions monitor, track and respond to common community 

concerns rather than being dominated by a particular group of experts. As Fahey
322

 noted: 

 ―Policy making is shaped by diverse values and assumptions brought before the 

decision-making table, and political reasoning is an exercise in metaphor making where 

stories are told in a strategic way as to be able to persuade for the benefit of certain 

policies. Science is often used to help legitimize and therefore tell the stories. Therefore, 

whether or not it is ‗junk science‘ or ‗sound science‘, once it enters the policy arena it can 

be manipulated to serve the social construction of the day.‖  

 

Although most social scientists consider post-normal science a new approach to 

policy-making, there is really nothing new to it. The procedures and methodology of post-

normal science have historically been the cornerstone of policy making, not only in 

environmental issues but for almost all political issues as diverse as interest rates, 

immigration, employment and work place conditions, health, security, and for that matter, any 

subject of human interest.  

 

It is part of human nature to long for stability and continuity. In a democratic society, 

political parties of all colours of the spectrum take advantage of the human fear of potentially 

negative change and uncertainty to gain votes and political power. In non-democratic 

societies, dictators and tyrants use communal fears and uncertainty to gain and retain power. 

 

 Most humans are willing and ready to sacrifice basic freedoms to maintain stability 

and remove uncertainty in their lives. Even in modern and highly sophisticated societies like 
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the United States, Europe and Australia, the citizenry are willing to part partially with some of 

their rights, such as privacy rights, in the face of threats from terrorism. In fact, the popularity 

of environmental issues was due to the uncertainty and the potentially negative impacts that 

environmental degradation has on the individual‘s health, economy, and the general well-

being of the planet. 

 

Soap box orators and debaters were common features in the North American political 

landscape in the late 18
th

 century until the start of the 20
th

 century. Soap box orators were 

responsible for mobilizing public opinion for the westward migration, anti-slavery and pro-

slavery ideas, as well as a number of scientific frauds such as snake oils and perpetual motion 

machines. The large number of fake scientific inventions and subsequent frauds that followed 

was one of the reasons that the US Congress established the National Academy of Sciences 

on 3 March, 1863
323

 to provide the government and the public with sound scientific advice. 

The Patent Office screened fraudulent claims. In the realm of public policy, scientific 

principles serve as an arbitrator between various schools of thought and a sound practical 

guide for the implementation of public policies involving technology. 

 

Proponents of post-normal science claim that traditional science, with its rigid and 

time-consuming verification procedure, is still the final arbitrator on the soundness of 

environmental policies. Post-normal science is just an emergency or temporary measure to 

assist the development and implementation of environmental policies while traditional science 

takes its time in establishing and verifying the scientific facts. As discussed earlier in this 

chapter, scientific inquiry today requires large sums amounting to several millions of dollars 

so that an average foundation or research institution will have difficulty acquiring funding on 
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its own. Government support for research, especially in environmental science, is required. In 

a number of instances, multinational support is required. For example, a number of research 

projects involving ice core drilling to determine the earth‘s past climate have been cancelled 

after one government withdrew or postponed its support. The global mapping of resources, 

depletion of forest covers, and depletion and recovery of the ozone layer depend on large 

government grants. If environmental policy as driven by post-normal science principles 

moves to a particular direction, it will be difficult and often impossible for researchers with 

contrary views to obtain research funding. The temptation for scientists to fudge their research 

findings in line with the prevailing and popular environmental policies would be very high. 

 

While the general public may be afraid of the potentially negative impacts predicted 

through post-normal science, after some time the public would get tired of the information 

and would shift its attention to other areas. While post-normal science may result in a rapid 

response to potential environmental concerns, it also magnifies public apathy to 

environmental issues, such that when important environmental issues come up the public will 

be insensitive and will not respond. The post-normal science approach runs a risk similar to 

that of the ―boy who cried wolf‖.
324

 Public attitude towards environmental issues and concern 

are potentially shifting to apathy. 
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As Von Storch
325

 of the Max Planck Institute of Meteorology in Hamburg, Germany, 

noted in his testimony before the US House of Representatives Committee on Energy and 

Commerce on 19 July 2006; 

 ―A characteristic of post-normal science is that the boundaries between science and 

value-driven agenda get blurred; that representatives of non-governmental organizations 

are considered to know better about the functioning and dynamics of systems than 

scientists; that parliamentarian committees delve into the technicalities of science; that 

amateurs engage in technical debate: and that some scientists try to force solutions upon 

policymakers and the public. In such a situation it becomes entirely possible that 

individual scientists emphasize those insights which are assumed to influence certain 

policy decisions more forcefully, while downplaying others.‖ 

 

 As the result of the blurring between science and politics, the public has lost interest 

in environmental issues. Von Storch further noted in his testimony that the CBS television 

network survey in May 2003 showed that environmental issues were no longer considered by 

the American public as falling within the six major issues of concern. While in Germany, 

environmental issues are still a major public concern, he also noted a growing public distrust, 

and it is only a question of time when the German public will show the same apathy to 

environmental issues as the American public.  

  

Cleaner production is not as controversial as climate change. However, the decision-

maker, or any buyer for that matter, evaluates the salesperson‘s body language in addition to 

the technical, financial, and environmental performance of the goods and services offered. 

The decision-makers inquire from their friends and associates who have had past experience 

with cleaner production and are curious about their competitors‘ response to technological 

change. The decision-makers also read and make inquiries on related products that the 

salesman has on stock even if these are not offered to him. In terms of political inclination, 

business decision makers generally lean towards the conservative side even if they contribute 
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funds to all sides of the political spectrum to protect their interests from changes in political 

fortunes. 

 

 

Business Response to International Agreements on Environment 

 

 For a commercial organization to remain in business it must generate profit. The 

commercial organization may be owned by a charitable foundation, but still it must generate 

profit to remain in business. The commercial organization may finance a charitable 

foundation, or sponsor community projects and other non-profit-making activities out of its 

public relation and advertisement budgets or from undistributed profits, but it must still 

generate profit. One of the interesting phenomena in current US business practices is that of 

decision makers and their organizations who engage in predatory business practices because 

of the highly competitive environment, but at the end of the day donate a large portion of their 

accumulated wealth to charitable foundations. For example, Nelson Rockefeller Sr and 

Standard Vacuum were heavily fined for violation of the anti-trust legislation in the mid-

1930s, but a large portion of his wealth went to the establishment of the Rockefeller 

Foundation. In recent years, Microsoft was fined in the US for violation of the anti-trust law 

and using its market dominance in the operating system software by hampering the 

integration or use of competing application software. Netscape, the pioneer Internet browser, 

has practically been wiped out by Microsoft Internet explorer bundled with the Windows 

operating system software.  On June 15, 2006 Bill Gates, the founder and major stockholder 

of Microsoft, announced that he was leaving the company on July 2008 to concentrate on his 

charitable foundation, the Bill and Melinda Gates Foundation.
326

 

                                                 

326
 Additional information on the Bill and Melinda Gates Foundation could be obtained from the website; 

<http://www.gatesfoundation.org>  

 

http://www.gatesfoundation.org/


 

267 

 

 

 Due to their narrow focus on profitability, commercial organizations are very 

adaptable – perhaps the most adaptable type of organization operating on a mass scale. 

Commercial organizations tend to exploit every opportunity available to make a profit, or to 

provide an advertising opportunity to gain market share over their competitors, or to gain 

product exposure. Most often, commercial organizations are able to exploit the most 

potentially negative public sentiment to their advantage. For example, oil and energy 

companies were opposed to the global warming initiative and were known to finance studies 

and research to counter the studies by the World Meteorological Organization and UNEP on 

the negative anthropogenic impact on the earth‘s climate. The anthropogenic impact of global 

warming is mainly caused by carbon dioxide and methane. Carbon dioxide is generated from 

the combustion of hydrocarbons and coal, while methane is released during exploration and 

transmission of natural gas and from sanitary landfill operations. Concern for global warming 

is expected to reduce oil and natural gas consumption through the conservation and 

development of alternative energy sources such as nuclear power and renewable energy 

sources such as wind, solar, wave and biomass. 
327

 However, businesses especially those 

involved in the energy sector, are finding opportunities for promoting their businesses. Oil 

and power companies have extensive information database on oil and energy production 

reserves, intelligence information on political and social stability of major energy suppliers, 

software and hardware in futures and physical trading of energy related commodities. While 

oil and energy companies are generally viewed in favour of climate change denial, in the short 
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term they are profiting from carbon trading. ICF Consulting, an international firm involved in 

carbon trading noted:
328

 

―Our analysis has shown that, even without including the value of emission permits 

received, many power stations in the UK will make more money carbon emission trading. 

This is because the marginal plant on the system is generally less efficient than the other 

operating power plants. As the marginal plant adds its cost of emissions into its bid, the 

resulting price rise is greater than the additional cost faced by most infra-marginal power 

stations. As price rise more than cost, profits will increase. The effect is more evident for 

nuclear and hydropower plant, which will incur no carbon emission costs.‖ 

 

 As most energy companies own power plants with range of efficiencies and 

technologies, they will maintain and continue operating the inefficient or marginal power that 

are often polluting in order to provide an expensive baseline for the bidding process and 

hence maximize their profits as outline in the above quotation. In simpler terms, power 

companies will be reluctant to adopt cleaner production in marginal facilities they owned. 

 

 Power and energy companies also see the potential public relation and advertisement 

potential of the climate change issue. For example, Chevron, one of the biggest international 

oil companies is advertising and promoting conservation by pointing out that for every two 

barrels of oil consumed, only one barrel of oil is discovered and added to the reserves. One 

may question if the advertisement is really intended to promote conservation or is it to soften 

public resistance to the exploration and future drilling in environmentally-sensitive areas?      

 

Oil companies are promoting renewable energy. British Petroleum (BP), another of 

the big international oil companies is advertising the one million tons or so of carbon dioxide 

that their renewable energy program has displaced, ignoring or covering up the fact that their 

main line of business continues to add a billion tons per year of carbon dioxide to the 
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atmosphere. Hence, nuclear energy is back on the agenda as an energy source which does not 

generate any greenhouse gas emission. 

 

An interesting case is the action and possible litigation that Messrs Steve Malloy and 

Thomas Borelli are contemplating of bringing against the Chairman, Mr Jeff Immelt, and the 

Board of Directors of Merrill Lynch.
329

 Merrill Lynch has invested in a number of 

environmentally-oriented projects whose yields are lower than those of more traditional 

investments. Messrs Malloy and Borelli have questioned the propriety of the decision of the 

Chairman and the Board of directors of Merrill Lynch – which in their opinion, has reduced 

the value of their investments. They have even threatened to sue the Chairman and the Board 

of Directors, asking for damages, for failure to discharge their fiduciary obligations to protect 

and enhance the value of the shareholders investment. It is a commonly known fact that 

companies engage in environmentally – and socially – responsible projects as part of their 

public relations campaign. However, the companies will seldom admit that they are doing 

environmental and social projects for public relations purposes – otherwise the public 

relations promotion loses its value. Merrill-Lynch has a large business research and 

development group 
330

  and certainly must have carried out extensive research on the 

promised or potential economic gains that could be made from cleaner production.  

 

 

Business Response to Cleaner Production 
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 While cleaner production is firmly based on the traditional science of 

thermodynamics, chemical kinetics and mass transfer, the adoption of the program as part of 

the more ambitious global initiative of sustainable development has created the negative 

backlash that Von Storch mentioned in his testimony before the US House of Representatives 

on 19 July 2006. Decision-makers in the industry are taking a second hard look at cleaner 

production, looking for potentially hidden and vague agenda. Burton Hamner, President of 

CleanerProduction.com and Anthony Chiu,
331

 Cleaner Production consultant, noted that the 

private sector in the Philippines was relatively disinterested in recycling technologies. They 

rationalized that the private sector‘s lack of interest is caused by the relatively low cost of 

waste disposal and few government incentives to pursue recycling. They found that local 

government units have a strong interest in recycling and waste minimization as compared to 

the private sector. Considering the situation in the Philippines and other developing countries 

where the government promulgates environmental standards for waste discharge but exempts 

itself from complying with its own environmental regulations, the reasons given by Hamner 

and Chiu are not valid. Cleaner production is not just an alternative for wastes disposal but 

aims for improved production processes, higher efficiency and better quality products, 

resulting in lower wastage.  

 

 

Summary 

 

 The production of goods and services has gone through radical changes throughout 

human history. The changes taking place today are more radical and are taking place within a 

shorter time span since the establishment of scientific principles 300 years ago. The 
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development of systems engineering, computers and simulation techniques have reduced 

further the incubation period between the application and discovery of a scientific principle. 

As the systems engineers‘ motto puts it, ―With proper systems analysis, the sum of the parts is 

greater than the whole.‖ Systems engineering synthesizes new applications or systems by 

connecting information from diverse fields and discipline that on cursory inspection have no 

relevance to each other. 

 

 Historically, communities and later nations, were secretive of new inventions and 

innovations discovered by one of their members. The new invention or technology could 

mean a critical advantage in warfare and empire-building. A simple procedure such as the 

centurion phalanx formation allowed the Romans to conquer the known world at the turn of 

the Christian era. The Roman centurion phalanx is the equivalent to the modern day tank 

moving in the battle field in solid formation and defended on all sides. Akbar‘s effective use 

of gunpowder sound destroyed the Indian army that was a hundred times stronger than his 

cavalry. Most of the Indian army was destroyed by their panicking army elephants that were 

confused by the sound of gunpowder. At the start of the industrial revolution, the export of 

new mechanical machines from England was punishable by death. In spite of the death 

penalty, smugglers, spies and simple adventurers risked their lives for a meagre reward to 

transport plans, machine parts and sometimes whole machines to continental Europe to be 

copied. 

 

 In recent times, Henry Ford‘s assembly-line concept for manufacturing automobiles 

cheaply and with uniform quality was adopted by a wide range of industries. When World 

War II started, all the major warring nations were using Ford‘s assembly-line concept. The 

Japanese ―just on time‖ manufacturing system is a very recent innovation, but almost all the 

competitive manufacturers are using the concept today. Ford and the Japanese manufacturers 
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would have been happier if concepts could be patented in the same way as machine parts. 

They could have kept the advantage to themselves and wiped out the competition. Like the 

genie freed from the bottle, a good idea is difficult to contain once it is discovered.  

 

 There was no need for an international convention to promote the assembly-line 

concept. There was no need to legislate and clearly state that the use of the assembly-line 

concept was a national policy. There was no need for international conferences, ministerial 

declarations and agreements to promote it. There was no need for any demonstration project, 

transfer centres, soft loans and concessionary financing to promote the use of assembly lines.  

 

 On the contrary, organizations finding new uses for the assembly-line concept patent 

their inventions and processes to prevent competitors from copying and using them. In 

countries where the patent laws are weak, inventors and innovators allocate a considerable 

sum to prevent outsiders from getting even a peek at their inventions. 

 

 What makes cleaner production different from Ford‘s assembly line concept or the 

Japanese ―just on time‖ manufacturing concept is the array of support from ministerial 

declarations, demonstration projects, soft loans, information data bases, technology transfer 

centres, conferences and seminars. Business is sceptical because the concept is aggressively 

pushed to them. While the business motive is to make a profit, business operates in a complex 

world where decision-making is based on a wide range of parameters and values than shown 

in cleaner production literatures and demonstration projects. Business is sceptical of the 

claims of cleaner production because the latter offers a simplistic view of the business 

decision-making. 
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CHAPTER VI 

 

CASE STUDY 

 

 

Introduction 

 

 To illustrate the concepts discussed in Chapters IV and V, Chapter VI will describe 

and analyse a case and make recommendations to improve the use of cleaner production. 

Preferably, the case study should include all the domestic and international constraints 

relating to the transfer of cleaner production in a developing country. However, the domestic 

and international constraints are too many and too diverse, so that it will be difficult to 

identify one particular sector of an economy affected by the constraints discussed in Chapters 

IV and V. 

 

  After assessing the characteristics of the various industrial sectors and considering my 

familiarity with these, I decided to choose the Philippine sugar industry. The sugar industry in 

the Philippines is highly labour-intensive. The labour force is highly disadvantaged with skills 

often too limited for work in other industries. However, the labour force is politicized, and 

labour disputes have a tendency to turn violent, as in the case of the disputes in 2005 at the 

sugar plantation of the former Philippine President Corazon Aquino, where more than six 

people died. Historically, the sugar workers have been at the forefront of peasant uprisings 

and the Communist rebellion. The sugar sector is not just a vital industry for the Philippine 

economy, but the profitability and continuity of its operation are vital to national security. 
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 As an industrial sector with very high social concerns and whose stability is important 

to national security, peace and order, and overall economic development, the sugar industry 

has historically and continuously received protection and encouragement under various 

investment laws, exemptions from land reform, and restrictive tariffs. The industry also 

enjoyed preferences in various industrial programs including demonstration projects for 

cleaner production. 

 

The basic principles of sugar growing, extraction, and refining have remained the 

same as those used by primitive humans. However, the technology has grown in 

sophistication with the introduction of the steam engine, mechanical crushers, vacuum 

evaporators, and lately, membrane processes to separate the impurities. Through selective 

breeding, the sugar yield per hectare has increased and commercial varieties are more 

resistant to pests. The sugar cultivation and extraction technology is relatively simple, but 

nevertheless, significant changes have taken place in the last 50 years. With concern focused 

on pollution prevention, a number of cleaner production initiatives have been introduced in 

the industry. With the importance of the sector to a number of economies in developing 

countries, demonstration projects have been tested on a wider and larger scale than in most 

industrial sectors. 

 

 The sugar industry requires large volumes of water during cultivation, extraction, 

processing and refining. The water quality varies, with irrigation water of the lowest quality 

and the use of treated effluent from the sugar mills, to drinking water quality for water in 

contact with the finished and semi-finished products. As sugar is often used in conjunction 

with food and sometimes in pharmaceutical products, the purity of the water used is 

important. 
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 Aside from sugar cane, there are a number of plants cultivated in tropical as well as in 

temperate climates that yield sugar. The most common alternative sources of sugar apart from 

sugar cane are sugar beets and maple trees. In recent years, the commercial production of 

fructose and glucose from the hydrolysis of corn starch has diminished the traditional sugar 

market. A number of organic sweeteners are also commercially available in the market for 

various specialized uses such as sorbitol, dulcitol, mannitol and xylitol.
332

 However, sugar 

from sugar cane and sugar beet dominates the sweetener market because it is cheaper than 

most of the substitutes. Aside from the sweeteners derived from natural sources, chemists 

have developed artificial sweeteners, the most common of which are cyclamate and saccharin. 

Cyclamate is 300 times sweeter than sugar, but tests on animals show that cyclamate is 

potentially a carcinogenic substance. Cyclamate has been banned in the United Kingdom and 

the US since 1969 but it is legally used in Canada, Switzerland, and Norway. Saccharin is 

another popular artificial sweetener that has been shown to exhibit carcinogenic properties 

during animal trials, and since 1977 has been banned in the US and Canada for consumptive 

use, but has found continued uses in products such as toothpaste, and special soaps. Saccharin 

is 550 times sweeter than sugar, but requires blending with natural sugar, as it leaves a bitter 

aftertaste. 

 

 As sugar is produced domestically in both developed and developing countries, the 

trade in sugar is subject to international and bilateral agreements. The price of domestically-

produced sugar in developed countries is much higher than the production cost in developing 

countries, but the trade in sugar is controlled by various quota, tariff and other trade barriers. 

While the developing countries may be selling their sugar at rates higher than those on the 

world market under the quota system, the long-term continuity of the quota allocation and 
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pricing are subject to a wide range of factors, other than the production cost, consumption and 

supply of sugar. The variation in the sugar quota and prices could vary in accordance with the 

divergence and convergence of the foreign policies of the developing country and the 

developed country.  

 

 The use of the sugar sector for a case study covers almost all of the domestic and 

international constraints to cleaner production discussed in Chapters IV and V. The case study 

starts with a short historical review of the international sugar trade, noting the social and 

cultural aspects that to date still affect the international sugar agreements and the markets. It 

considers the development of the industry in the Philippines from the later half of the 19
th

 

century, the American colonial period, the early years of independence, the martial law years 

under President Marcos, and the restoration of democratic government in 1985. The short 

historical note on the Philippine sugar industry illustrates the importance of the sector to the 

economy and the subsequent social, economic and political power that the stakeholders in the 

industry have gained in the Philippines and the strategy President Marcos used to control the 

industry and its stakeholders during the martial law period.  

 

The second section of the case study reviews the sugar milling technology, efficiency, 

and pollution loads of Philippine sugar mills compared to state-of-the-art technologies. The 

technological review is followed by a review of the social conditions that defined the deep 

and wide income disparity between the landowners and the plantation workers, and the social 

unrest that followed. A short review of the legislation and regulations to address the social 

issues concerning landless plantation workers, profit sharing, as well as multilateral and 

bilateral trade agreements entered into by the Philippines is made, as these issues affect the 

efficiency, competitiveness and adoption of cleaner production in the sugar sector. The case 
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study closes with a brief description of the initiatives taken in recent years by stakeholders 

and the legal constraints still to be addressed. 

 

 

Philippine Sugar Industry 

 

History  

  

Sugar cane is a perennial herb of the grass family which is scientifically referred to as 

Saccharum officianarum. 
333

The outstanding feature of herb is the reddish-brown to dark 

brown cane, which at maturity could reach 5 cm in diameter. The cane is divided into 

segments 0.15 to 0.2 m apart. The leaves, which are elongated and shaped like a saber, are 

located at the topmost portion of the cane. As the cane grows, the leaves in the lower portion 

of the cane are shredded, with the newer leaves growing at the top forming a crown. When the 

cane matures, 2 to 3 m of cane stands free and almost straight with another 2 to 3 meters of 

leaves at the top. Through the process of photosynthesis, sugar cane uses carbon dioxide from 

the air with water from the soil to form sugar. The sugar is stored in the stalk, which is 

protected by a thin layer of shell similar to bamboo. Just as in bamboo, the shell and the ring 

segments provide flexibility and strength to the cane. Sugar cane is the most efficient of 

cultivated plants in converting the carbon dioxide from the air and combining it with water to 

form sugar. The closest competitor to sugar cane in terms of photosynthetic efficiency and, 

not surprisingly, also the main competitor to sugar cane in the world sugar market is sugar 

beet. 
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 Sugar cane is a very delicate crop. To maximize sugar production, competing weeds, 

shrubs and grasses are manually removed. The growing cane is irrigated and fertilized. While 

machines have been designed and built to weed, fertilize and harvest the cane, most of the 

sugar cane farm maintenance and harvesting in developing countries is still done manually. It 

is only in the field of irrigation that mechanization has taken hold. 

 

 Initially, sugar was used in Europe and North America for medicine and spice. With 

the increased demand for tea, chocolate and other sweet consumables such as candies and 

cakes, sugar became a primary export product from tropical and subtropical regions of the 

world to Europe and North America. Prior to the opening of the Suez Canal on November 17, 

1869, intensive sugar cane cultivation was centered in the Caribbean Islands, and the southern 

states of British North America.  

 

Sugar cultivation requires large quantities of water, fertile soil and cheap labour. 

Cheap labour was provided by slaves purchased from the African west coast. Between 1450 

until the middle of the 19
th

 century, more than 12 million slaves were moved from the African 

west coast to the Caribbean sugar plantations. Europe, the Caribbean and the west coast of 

Africa formed a dynamic trading triangle, fueled by the demand and income from sugar 

production and trading. The West African tribal leaders spent most of their income from the 

slave trade in purchasing armaments from Europe in order to wage wars against other tribes 

and capture slaves for the sugar plantations in the Caribbean. The Europeans used the income 

from the armaments to purchase sugar and rum from the Caribbean, and the sugar planters in 

the Caribbean spent most of their income buying slaves from the African west coast. Rum is 

the distilled product from the fermentation of molasses, a by-product from sugar milling.
334
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 At the 1814 Vienna Congress, most of the European countries agreed to end the slave 

trade from West Africa, although slavery was continued in their colonies. Under the Ashburn 

Treaty signed on 4 April, 1842 the United States and Britain agreed to station a naval 

squadron in the African West Coast to stop the slave trade. 

 

Although sugar cane is a native of New Guinea and was cultivated in South East Asia 

and South Asia prior to the European Age of Discovery, most of the sugar cane plantations 

and production were centered in the Caribbean because of the difficulty of shipping the sugar 

to the European and North American markets. Sugar cane was grown mostly for subsistence 

or domestic consumption in the Philippines. With the increased labour cost in the Caribbean 

after the closure of the slave trade and the lower shipping cost with the opening of the Suez 

Canal, sugar cultivation became more widespread in other parts of the world, including the 

Philippines.  

 

 In 1850, a British businessman, Nicolas Loney, recognized the export potential of 

sugar from the Philippines.
335 

He bought the first machinery for extracting the sugar juice 

from the cane, purifying the juice and concentrating the sugar. He located his sugar mill in 

Iloilo City, and to this date the main sugar terminal in Iloilo City is called Muelle Loney. 

Loney‘s venture was also facilitated with the opening of the Visayan ports of Cebu and Iloilo 

to international trade in anticipation of the opening of the Suez Canal. With more frequent 

international shipping schedules, sugar was exported to Europe on time. Loney was followed 

by other Spanish businessmen from Manila and the Visayas. Soon after, the sugar planters 

expanded to the nearby island of Negros, clearing the land and building gravity-flow 

                                                 

335
  Ibid. 

 



 

280 

 

irrigation systems. Kanlaon Volcano at the centre of Negros Island is an active volcano that 

periodically explodes, with little damage to the surrounding areas, but the volcanic ashes 

maintain the soil fertility of the islands. By the end of the 19
th

 century, Negros accounted for 

more than 50 per cent of the sugar exports from the Philippines. More than 70 per cent of the 

land area in Negros was cultivated to sugarcane. 

 

 By the time the Americans took over the colonial administration from Spain in 1898, 

the sugar industry in Negros and Iloilo was already well-established. In fact, a number of 

sugar plantations were also developed in Central Luzon, Batangas, and Cavite. Those areas 

are closer to Manila, but the soil was less suited to sugar cane than that of in Negros. In 1909, 

the US Congress passed the Payne-Aldrich Act
336

 which guaranteed preferential tariff for 

sugar exports to the US in a similar manner as Hawaii. The Hawaiian Islands were then a US 

colony and a major producer of sugar cane. It might be worthwhile noting that the American 

intervention in Hawaii and its subsequent colonialization was instigated by American sugar 

planters. The Payne-Aldrich Act assured a good price for the Philippine sugar in the US 

market, several times higher than the production cost and well above the world market price. 

In 1934, the Jones-Costigan Act 
337

 was passed by the US Congress, reinforcing the privileges 
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of the Philippine sugar producers through a system of quotas. To date, the Philippine sugar 

sector is allocated a quota to export sugar to the US at prices close to the US market price and 

well above the world market price. The US sugar market price is supported by subsidy, so that 

the US sugar growers and producers are able to earn and maintain an equivalent standard of 

living as the other sectors of the US economy. In essence, the Philippine sugar exports under 

the quota system are subsidized to a certain degree, in the same manner as the local US sugar 

producers.  

 

 Aside from the Philippines, the US government grants sugar quotas to a number of 

sugar-producing South and Central American countries. After the Philippines gained its 

independence, the sugar quota fluctuated year after year, depending on the divergence and 

convergence of Philippine and US interests in the international arena, and sometimes in the 

domestic affairs of the Philippines. In recent years, there were periods when the sugar 

production in the Philippines was insufficient to meet the domestic consumption, and the 

Philippines had to buy sugar in the world market. However, the Philippines is still allowed to 

sell sugar to the US at prices higher than the world market price, provided it is within the 

allocated quota. 

 

 The world sugar market is the dumping ground of excess sugar produced in highly-

subsidized agricultural farms, primarily in Europe. As such, the sugar price in the world 

market is much lower than the production or domestic sugar price in Europe and North 

America. The European Union has also followed the US policy of using the trade on sugar 

and other tropical crops as an instrument of foreign policy through the Lome Convention, 

wherein the European Union allocates sugar quotas to sugar producers in depressed countries 

in Africa and the Pacific, allowing them to sell their sugar produce at prices much higher than 

the world market price. The member countries of the Lome Convention share the sugar 
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subsidy that the European countries provide to their local sugar producers in the same manner 

as the Philippines, Central and South American countries share the sugar subsidy the US 

government provides to its domestic sugar producers. 

 

 To ensure that domestically produced sugar is available after each milling season to 

fill the Philippine sugar quota in the US market, the quedan system or warehouse receipt 

system was introduced to the Philippines in 1920 by the American colonial government.
338

 

All of the sugar produced for the crop year is classified according to its market destination. 

The sugar is stored in warehouse-based potential destinations. The different types of 

warehousing receipts are distributed to the producers in proportion to their production. Hence, 

no producer is able to gain a monopoly of a particular destination. Subsequently, any price 

advantages or subsidies are automatically distributed to the producers in proportion to their 

contribution to the overall sugar inventory. Similarly, any losses when the sugar stock is sold 

to the world market at prices lower than the production cost are automatically divided among 

the producers. While the sugar stock is stored in the warehouse, the producer could use the 

warehouse receipt as collateral to secure financing for the next planting season. When the 

shipment is completed and paid for, the sugar producer could convert to cash his warehouse 

receipt and pay the bank.  

 

In the early 1970s, the world market price for sugar was on the uptrend until 

November 1974 when it reached a peak of US $0.56 a pound.
339

 During this period, the 

Philippine sugar production reached an all time high of 2.74 million metric tons, of which 1.7 
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million metric tons were exported to the US and 0.7 million metric tons were sold to the 

world market. In September 1972, President Ferdinand Marcos declared martial law in the 

Philippines. The sugar planters and millers had a strong influence in Philippine politics 

because of the large number of families working directly or indirectly in the sugar sector. As 

discussed in detail in a later section on social aspects, the social structure in the sugar 

plantations is feudalistic, with the sugar planters and millers commanding the respect of their 

workers and exercising control over the latter. In order to control the economic and political 

powers of the sugar planters and millers, President Marcos created a sugar monopoly, the 

Philippine Sugar Marketing Corporation or PHILSUMA 
340

 under the Philippine Sugar 

Commission. The Philippine Sugar Commission was created by Presidential Decree 388,
341

 

which under Sec. 4 (d), on Powers and Functions, stated as its aims: ―to act as the single 

buying and selling agency of any sugar on the quedan-permit level, in order to promote the 

effective merchandising and distribution of sugar‖. The price control authority, which was the 

commission, was defined in Sec. 4 (e) on Powers and Function of the same presidential 

decree which stated:  

―To determine the floor ceiling price of sugar which will ensure the planters, 

millers, traders, wholesalers and retailers a fair return on their investments, Provided, 

That such floor ceiling price of sugar for any crop year shall be the total anticipated cost 

of production per picul
342

 of sugar as determined by the Commission plus a 

corresponding reasonable margin of profit set by the Price Control Council or any other 

government agency authorized to regulate prices of commodities and services after taking 

into consideration the effects of devaluation and other economic factors affecting 

production, processing, marketing transportation and other related expenses including the 

minimum wage for agricultural and industrial workers: Provided further that the floor 

ceiling price established by the Commission shall be adjusted in direct relation to 

significant changes in the cost of production as determined by the Commission and the 

Consumer Price Index prepared by the Central Bank of the Philippines.‖ 
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While the decree allowed reasonable profit margins and subsequent price adjustment, 

in practice price adjustment lagged behind the changes in the cost of production, distribution 

and marketing. The Commission was only required to adjust the prices if there were 

significant changes, and a creeping inflation was not considered a significant change. To 

improve the martial law regime‘s economic credentials and to reduce consumer discontent, 

the Central Bank underestimated the inflation rate as well as the increase in the Consumer 

Price Index. A large number of sugar production, distribution and marketing inputs such as 

machinery spare parts, hauling and transport equipment, office and warehousing cost, to name 

a few, were not included in the Consumer Price Index. Presidential Decree 388 was amended 

two times during the martial law regime of President Marcos, the first time on August 24, 

1975 and the second time on September 2, 1977. The amendments and the original decree are 

briefly discussed below. 

 

Presidential Decree 775,
343

 issued on August 24, 1975 expanded the Powers and 

Functions of the Philippine Sugar Commission (PHILSUCOM). Under Presidential Decree 

388, Sec. 4 (j), Powers and Functions, the Philippine Sugar Commission was empowered to 

register, control and supervise the registration of sugar planters and marketing cooperatives. 

Sec. 4 (j) states: 

―To determine the manner and extent by which powers, privileges and incentives 

provided under existing laws shall be exercised or enjoyed; Provided, that the 

Commission shall promulgate rules and regulations to govern the promotion, 

organization, registration, re-registration, control and supervision of all sugar planters and 

sugar producing cooperatives.‖ 

 

And Sec. 4 (k) states: 

 ―To suspend the operation or cancel the registration of any sugar planters and/or 

sugar planter producer marketing cooperatives after hearing and when its best judgement 

based on findings, such cooperative is operating in violation of this Decree, rules and 

regulations, existing laws as well as the by-laws of the cooperatives‖ 
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PHILSUCOM was headed by a close ally of President Marcos, Mr Roberto Benedicto, 

who was from a sugar planter and miller clan of Negros and Iloilo. Mr Benedicto was also 

appointed President of the Philippine National Bank, the largest bank in the country and 

majority-owned by the government. Mr Benedicto gave preferential access to financing and 

export allocation to the sugar planters and millers aligned with President Marcos, while 

pushing those perceived to be or against the martial law regime close to bankruptcy. The 

powers of the Philippine Sugar Commission were expanded by Presidential Decree No. 

1192
344

 issued on  September 2,1977. Sec. 2(b) of the decree stated:  

―To enter into contracts, transactions and undertakings of whatever nature, with or 

without public bidding, which are necessary or incidental to its functions and objectives 

with any natural or judicial person and with any foreign government, private 

corporations, partnerships, institutions, or private person, including but not limited to 

buying, selling, trading, loading, unloading, transportation, vessel-charters, warehousing, 

marketing, processing or re-processing of sugar, by-products, and derivatives, acquisition 

by lease purchase or other modes, of materials, supplies, equipment and facilities relative 

hereto and for the cultivation, production, transportation and processing of sugar cane and 

related products.‖ 

 

 The presidential decree Sec. 2(f) stated, ―To borrow money from local and foreign sources as 

may be necessary for its operation‖. 

  

Two notable powers granted under this decree were the exemption of the commission 

from public bidding and the authorization to borrow money from local and foreign sources. 

The exemptions from public bidding reduced the governance in the commission to its lowest 

level, especially in the absence of any potential complaints and oversight from civil society 

under the martial law regime. As a government entity, the local and foreign borrowings of the 

commission were government guaranteed loans or sovereign loans. Foreign lenders were just 
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too willing to provide the funds as sovereign loans, knowing that in case of default, the 

International Monetary Fund would assure repayments.
345

 Sec. 2 (f) assures the continuous 

flow of funds and Sec. 2(b) assures the misuse of the funds.  

 

Sugar is one of the three political-agricultural commodities, along with coconut and 

rice. Similar presidential decrees and monopolies were created for coconut and rice. In the 

industrial sector, the power industry was also nationalized under the National Power 

Corporation. By 1983, the Philippine foreign debt had reached $48 billion and the foreign 

lenders were thinking of reconsidering their lending policy to the Philippine government and 

government-owned corporations. The problems were further compounded by the 

assassination of President Marcos‘ main political rival, Senator Benigno Aquino, on August 

26, 1983. The Philippine peso started the year with an exchange rate of P4 to US$1, but at the 

end of the year it was trading at P18 to US$1 in the official exchange market and at ranges of 

P25 to P30 to US$1 in the black market. The sugar monopoly affected not only the sugar 

industry but the whole Philippine economy.  

 

 One of the major impacts of the sugar monopoly was the decline in governance, 

especially in the granting and use of bank loans. Instead of utilizing the loans for improving 

the sugar plantation and milling equipment, the sugar planters and millers used the loans for 

large parties, cars, mansions, luxury goods and foreign trips. Most felt that the loans were 

granted for their loyalty to the martial law regime instead of seeing them as repayable 

business loans. ―Behest loan‖ was a local term for loans granted to individuals or corporation 

by government banks upon instruction from the martial law authorities without any due 

investigation of the capacity of the borrower to effectively use and repay the loan.  
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In order to satisfy and maintain the loyalty of the masses, President Marcos fixed the 

prices of basic commodities like rice, sugar and cooking oil at very low prices, often lower 

than the cost of production. The low price of sugar encouraged domestic consumption and the 

growth of food industries using large quantities of sugar such as preserved fruits, soft drinks, 

candies and baked products. 

 

When President Marcos was overthrown in the People‘s Revolution of February 1986, 

the Philippine National Bank was bankrupt and the sugar production was down to 1.4 million 

tons per year. At the same time, the domestic sugar consumption went up from 0.7 million 

tons per year to 1.4 million tons per year due to the increase in population and consumption. 

By 1990, the Philippines had become a sugar importer in order to meet its domestic 

consumption and comply with its sugar quota.  

 

 President Marcos was succeeded by President Corazon Aquino, whose family owns 

the sugar plantation of Hacienda Luisita in Tarlac province. One of the first acts of President 

Aquino was to abolish the sugar monopoly under Executive Order 18 issued May 28, 1986
346

. 

The main purpose of the Executive Order was to dismantle the sugar monopoly. Sec. 13 of the 

Executive Order stated, ―The Philippine Sugar Commission (PHILSUCOM) is hereby 

abolished.‖ In place of PHILSUCOM, the Sugar Regulatory Administration was created. The 

existing laws, rules and regulations currently in force or which affect the sugar sector are 

discussed in detail later in this chapter. 
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Technology 

 

  The first process in sugar production involves cleaning the cane of mud, leaves, 

weeds, and dead or stale stacks, commonly called trash. The trash that is not removed will 

increase the volume of bagasse,
347

 and in the process, entails sugar juice. A one per cent 

increase in trash decreases the sucrose recovery from 0.38 to 0.55 per cent and the overall 

sugar recovery by 0.30 to 0.55 per cent. After the trash has been removed, the cane is sent to 

the crushers. The crushers normally consist of two rollers. The juice is expelled from the cane 

during the crushing process and collected in a pan below the crushers. Some juice is retained 

in the cane after the first crushing. Water is then sprayed on the crushed cane to dissolve the 

sugar in it and the crushing process is repeated. The sugar concentration after the second 

crushing is lower and will require more energy to remove the water and concentrate the sugar. 

If the sugar price is low, the third and fourth wetting and crushing are normally foregone.  

 

 The sugar juice is then strained or filtered to remove coarse impurities, mostly short 

fiber bagasse, and some of the trash materials that were not removed in the cleaning 

operation. Lime and phosphate are added to adjust the acidity of the juice, reduce the sugar 

losses from fermentation or spoilage, and also to improve the removal of particulates. The 

sugar juice is then pumped into a gravity clarifier to remove the fine particulates and most of 

the colloidal particles. After the clarification process, the juice is pumped into a series of 

vacuum evaporators to remove the water. As water has a lower boiling point under vacuum, 

the energy required to reduce the water is lower than if the evaporator is operated. The 

concentrated sugar is left as syrup after most of the water has been removed. Lime and 
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phosphates are again added to assist in the flocculation of fine particles. The syrup is sent to a 

vacuum pan to further remove the water, and then to a crystallizer. The sugar forms brown 

crystals while the lime, phosphates and other impurities remain in suspension. The sugar 

crystals and the impurities are then separated in a centrifuge. At the bottom of the centrifuge 

is a sticky substance containing the impurities, called ―molasses‖. The sugar crystals, after 

drying, are normally called ―massecuite‖. Part of the massecuite is returned to the crystallizer 

to initiate and hasten the crystallization process. Most of the sugar sold in the world market 

and exported from the Philippines is brown sugar, also known as raw sugar or massecuite. 

 

 Massecuite is refined further into white sugar which is normally sold in the 

supermarket. In the sugar refinery, the massecuite is washed with sugar-saturated water in a 

process called ―affination‖. Affination loosens the residual molasses particles. The sugar is 

then melted by adding hot water. Lime, phosphoric acid, synthetic flocculating agents and 

carbon dioxide are added. The impurities are separated from the sugar crystals by a 

centrifuge. The next step is to add activated carbon or bone char to absorb or remove the 

residual coloration. The activated carbon is separated from the sugar syrup by a centrifuge. 

Water is removed from the syrup by a series of vacuum evaporators, followed by 

crystallization and vacuum pan drying. For a more detailed description of the sugar 

production and refining process, the World Bank Handbook on Pollution Prevention can be 

consulted.
348

 

 

 In 1994, the Asian Development Bank provided a technical assistance grant to the 

Philippine Government to evaluate the production efficiency and compliance with the 

environmental standards in key industrial sectors including the sugar industry. Sinclair Knight 
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Merz of Australia was the consultant in the project. I designed the technical assistance grant 

and administered its implementation. Sinclair Knight Merz noted in its final report that the 

Philippine sugar industry is very inefficient compared to the state-of-the-art sugar mills in 

Australia. Australian sugar mills generate 4.0 kg of organic wastes per ton of raw sugar, while 

the Philippine sugar mills generate 43 kg of organic wastes per ton. Most of the organic 

wastes are unrecovered sugar. In terms of air pollutants, the emissions from Philippine sugar 

mills are comparable to those of Australian sugar mills; the Philippine mills also performed 

better than the US EPA standard as far as emission factors were concerned. The emission 

from Australian sugar mills is 1.4 kg of particulate matter per ton of bagasse burned, while the 

USEPA maximum emission is 3.8 kg of particulate matter per ton of bagasse. The sugar mills 

in the Philippines have an average emission of 1.41 kg of particulate matter per ton of 

bagasse. 
349

 

 

 Aside from losses in the wastewater stream, a large portion of the sugar is lost in the 

inefficient milling operation, clarification and centrifuging process. In the survey made by 

Sinclair Knight Merz of 16 sugar mills in the Philippines, 15 to 20 per cent of extractable 

sugar is lost in the waste stream. In Australian sugar mills the losses vary from 2 to 5 per cent 

– losses above 10 per cent are considered a major failure.
350

 As Mr Jose Marie Zabaleta of the 

Sugar and Beverages Group of the Food and Agriculture Organization noted, most of the 

sugar mills were left in a state of disrepair and obsolescence during the martial law period of 

the 1970s and 1980s. It was only in 1991 that a number of sugar millers started to implement 

the Rehabilitation and Modernization Program.
351

 Mr Zabaleta later became the Executive 
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Director of the Philippine Sugar Millers Association and the focal point of official 

publications, research reports and press releases of the association. This study extensively 

quoted Mr Zabaleta‘s papers as he presented them in national and international conferences 

on behalf of the association. As Zabaleta further noted, a number of sugar mills did not 

modernize or even rehabilitate their processes as they have a monopoly in their relationship 

with the farmers. To quote Mr Zabaleta,  

 
―While it is true that some of the mills have invested and completely rebuilt and 

changed their equipment, making them the equivalent of new mills, and others have made 

major investments in upgrading or adding equipment, it is undeniable that many mills are 

also maintained in a dilapidated state and are used as milking cows by their proprietors. 

Those mills not only produce inferior sugar which oftentimes fetches lower prices, but 

also prevent farmers from optimizing the potential of their farms. They are prone to 

breakdown and cause harvest losses and have very poor extraction, significantly 

contributing to the decline in sugar recovery per ton of cane.‖ 

 

Social Aspects  

 

The labour force consists of both migrants and resident labourers. The migrant 

labourers commonly called ―sacadas‖, are residents of neighbouring islands or provinces who 

travel and work in the sugar cane farms during the harvesting and planting seasons. Once the 

planting and harvest season is finished, they return to their home towns where they have their 

families and often engage in another trade or work. The permanent labour force is normally 

made up of tenants and they live on the farm to carry out various tasks in between the planting 

and harvesting such as weed and pest control, applying fertilizers, and operating the irrigation 

system. The tenants also carry out various household tasks assigned by the landowner. The 

tenants may request the landowner to be allowed to cultivate a small garden and raise some 

domestic animals for home consumption. Sacadas who do not have a particular work or trade 

in their home towns normally request to settle on the farm and join the ranks of the tenants. 

While the sugar lands were exempted from the land reform program of the government on the 

justification that it is very uneconomical and inefficient to cultivate and operate small farms, 
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there is always fear among the landowners that in the future, the sugar lands will be included. 

For this reason, landowners are reluctant to accede to sacadas‘ requests to settle on the farm.  

 

 Most tenants claim or trace their ancestry to the indigenous population of the area 

prior to the Spanish colonialization of the islands and assert that they are being deprived of 

their birthright to own and cultivate the land of their ancestors. During the early stages of the 

Spanish colonial rule, the Spanish administrators, missionary orders, migrants and their 

descendants were given titles to large tracts of lands known as ―encomiendas” by the Spanish 

Crown. The title to the land included the services of the existing inhabitants in a similar 

arrangement as that involving the serfs in medieval Europe. The size of the original 

encomienda in the 17
th

 century covers an area equal to one or two provinces today. The owner 

of the encomienda or ―encomiendero‖ subdivided the encomienda into smaller parcels called 

―haciendas‖ for his followers. The hacienda owners or ―hacenderos‖ took charge of the local 

population who were indentured to cultivate the land and serve the hacenderos.
352

 As the 

population density at this time was very low except in trading centres such as Cebu, Manila 

and Iloilo, the hacenderos and their descendants had to clear the forest lands using the native 

labour force. Aside from the charter or title to the hacienda given by the encomiendero, the 

hacenderos claimed attachment to the land through their efforts in clearing the forest, 

improving the drainage and providing primitive roads for the farm animals. In some areas, 

large stones, rocks and unsuitable soils had to be cleared. The tenants claimed attachment to 

and ownership of the land through their ancestry which predates the Spanish colonialization 

and the labour provided by their ancestors in converting the forest land to agricultural land. 

The hacenderos and their ancestors merely supervised the forest clearing and land 

conversions.  
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 The exercise of land ownership by the hacenderos could be direct, which comprises 

day-to-day management of the farm such as organizing the workforce, planning and 

construction of farm infrastructure, and expansion of the farmed areas. The hacenderos also 

assisted the missionaries in the religious conversion of the population. In return, the religious 

conversion of the population to Christianity also strengthened the administrative hold of the 

hacenderos on the native population. Near the cities, the hacenderos, especially the religious 

orders, exercised land ownership in a subtle and indirect way. The religious orders often 

requested contributions or tributes to the church for special occasions and for day-to-day 

maintenance of the church and its facilities.  

 

 Towards the end of the 18
th

 century, the encomienda system was replaced by an 

administrative system with the Spanish Governor General holding office in Manila as 

representative of the Crown. The provinces were governed by a governor and the 

municipalities by a little governor or ―gobernadorcillo‖. The administration of the villages 

had always been left to the traditional village chiefs or ―Cabeza del Barrio‖, who collected the 

taxes and organized the local labour as the hacendero or the municipal administration might 

require from time to time. Most often, the hacendero as the richest and the most influential 

person in the municipality was also the gobernadorcillo. Parallel to the civil administration 

was the administration of the Church with the parish priests serving one or two municipalities 

and a group of parishes forming a diocese, and the archdioceses in Manila at the top of the 

hierarchical structure. 

 

 At the end of the 19
th

 century, after almost 300 years of Spanish colonial rule, less 

than 1 per cent of Filipinos were literate. At the end of the Spanish rule, almost 95 per cent of 
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the population was devout and very conservative Catholics. 
353

 When the Philippines was 

ceded to the United States under the Treaty of Paris in 1898 at the close of the Spanish-

American War, the American occupation of the islands was resisted by leaders of the church 

and civil administration. The American expeditionary forces fought their first guerilla war 

that lasted until 1906.  

 

To pacify the leaders of the church and civil administration, the US military and later, 

civil government, recognized the church and the hacenderos‘ ownership of the haciendas. 

While this policy facilitated American colonial rule in the Philippines it has left the country 

with a social problem that has not been resolved up to now. Land ownership, and 

subsequently the income distribution disparity, grew bigger with the rapid increase in 

population. A number of hacenderos, especially the religious orders, were willing to negotiate 

with the US government for an amicable transfer of the land titles to the indigenous 

population. 
354

  

 

 Unlike the Spanish colonial policy that left most of the native population uneducated, 

the American colonial policy called for rapid education of the masses. American English 

became the medium of communication among the diverse cultural and linguistic groups. 

Democratic elections were introduced. Freedom to join organizations, change religion and 

speak without censorship was introduced. By the mid-1930s, simultaneous with the formation 
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of various Communist parties in Asia, the haciendas and the ownership of the hacenderos 

were the focal point of the discontent of the native population. The native population 

demanded ownership of the land. By 1951, the Communist forces were operating at the 

outskirts of Manila until Magsaysay took over the Department of National Defense and 

instituted reforms in particular, distributing public land in sparsely-populated Mindanao. 

Since then, the strength and decline of the Communist party insurgency has moved in inverse 

proportion to the price of sugar. When sugar prices are high and the sugar workers receive 

large bonuses, the insurgency declines, and when the sugar prices go down, the insurgency 

gains strength.
355

 

 

 At present, there are 40,000 sugar farmers and another 500,000 farm workers. This 

translates to roughly 5,000,000 individuals dependent on the sugar sector or 7 per cent of the 

country‘s total population. 
356

 The relationship between the hacendero and the workers was 

feudal until recent times. While the hacendero retained and demanded obedience from his 

workers he also took paternalistic care of them from cradle to grave, serving as godparents, 

paying the medical bills, and even occasionally bailing the workers out of jail. 
357

 

 

 

Legal and Institutional Aspects 

 

Labour Laws 
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 The Labour Code of the Philippines
358

 was promulgated as Presidential Decree 442 by 

President Marcos using his martial law authority. The salient features of the law as it affects 

the sugar workers are:  

(i) minimum wage required rest between working periods; 

(ii) improvement in women‘s working conditions; 

(iii) guaranteed workers‘ right to form unions and to strike; and  

(iv) initiation of the break up of large agricultural estates. 

Sugar estates were exempted from the land reform provisions of the labour code on the 

justification that economy of scales is important for the sugar farms to remain competitive. 

However, exempting the sugar lands was an unpopular decision, especially with the abuses of 

the Philippine Sugar Commission, as described in the previous section. Article 7 and 8, Book 

I, Chapter II of the Labour Code titled ―Tenant Emancipation‖ states: 

―ART. 7. Statement of objectives. - Inasmuch as the old concept of land ownership 

by a few has spawned valid and legitimate grievances that gave rise to violent conflict 

and social tension and the redress of such legitimate grievances being one of the 

fundamental objectives of the New Society, it has become imperative to start reformation 

with the emancipation of the tiller of the soil from his bondage. 

ART. 8. Transfer of lands to tenant-workers. - Being a vital part of the labour force, 

tenant-farmers on private agricultural lands primarily devoted to rice and corn under a 

system of share crop or lease tenancy, whether classified as landed estate or not, shall be 

deemed owner of a portion constituting a family-size farm of five (5) hectares, if not 

irrigated and three (3) hectares, if irrigated.  

In all cases, the landowner may retain an area of not more than seven (7) hectares, if 

such landowner is cultivating such area or will now cultivate it.‖ 

  

 

The minimum wage for agricultural workers was initially fixed in the Labour Code 

and it included provisions for adjusting the minimum wage. The minimum wage is fixed on a 

regional basis to account for variations in the cost of living, and encourage dispersal of the 

labour force and industry outside the major city centers. Article 124, Book II, Title II, Chapter 

II of the Labour Code stated:  
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―ART. 124. Standards/Criteria for minimum wage fixing. - The regional minimum 

wages to be established by the Regional Board shall be as nearly adequate as is 

economically feasible to maintain the minimum standards of living necessary for the 

health, efficiency and general well-being of the employees within the framework of the 

national economic and social development program. In the determination of such regional 

minimum wages, the Regional Board shall, among other relevant factors, consider the 

following:    

 

(a) The demand for living wages;  

(b) Wage adjustment vis-à-vis the consumer price index;  

(c) The cost of living and changes or increases therein;  

(d) The needs of workers and their families;  

(e) The need to induce industries to invest in the countryside;  

(f) Improvements in standards of living;  

(g) The prevailing wage levels;  

(h) Fair return of the capital invested and capacity to pay of employers;  

(i) Effects on employment generation and family income; and  

(j) The equitable distribution of income and wealth along the imperatives of 

economic and social development.  

  

The wages prescribed in accordance with the provisions of this Title shall be the 

standard prevailing minimum wages in every region. These wages shall include wages 

varying with industries, provinces or localities if in the judgment of the Regional Board, 

conditions make such local differentiation proper and necessary to effectuate the purpose 

of this Title.‖ 

 

The Labour Code further recognized special needs of women in the work force. Book III, 

Title III, Chapter I, dealt with this issue:  

―ART. 130. Nightwork prohibition. - No woman, regardless of age, shall be 

employed or permitted or suffered to work, with or without compensation:  

 

(a) In any industrial undertaking or branch thereof between ten o‘clock at night and 

six o‘clock in the morning of the following day; or  

(b) In any commercial or non-industrial undertaking or branch thereof, other than 

agricultural, between midnight and six o‘clock in the morning of the following day; or  

(c) In any agricultural undertaking at night time unless she is given a period of rest 

of not less than nine (9) consecutive hours.  

 

ART. 132. Facilities for women. - The Secretary of Labour and Employment shall 

establish standards that will ensure the safety and health of women employees. In 

appropriate cases, he shall, by regulations, require any employer to:  

(a) Provide proper seats for women and permit them to use such seats when they are 

free from work and during working hours, provided they can perform their duties in this 

position without detriment to efficiency;  

(b) To establish separate toilet rooms and lavatories for men and women and 

provide at least a dressing room for women;  

(c) To establish a nursery in a workplace for the benefit of the women employees 

therein; and  

(d) To determine appropriate minimum age and other standards for retirement or 

termination in special occupations such as those of flight attendants and the like.   

ART. 133. Maternity leave benefits. - (a) Every employer shall grant to any 

pregnant woman employee who has rendered an aggregate service of at least six (6) 
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months for the last twelve (12) months, maternity leave of at least two (2) weeks prior to 

the expected date of delivery and another four (4) weeks after normal delivery or abortion 

with full pay based on her regular or average weekly wages. The employer may require 

from any woman employee applying for maternity leave the production of a medical 

certificate stating that delivery will probably take place within two weeks.  

(b) The maternity leave shall be extended without pay on account of illness 

medically certified to arise out of the pregnancy, delivery, abortion or miscarriage, which 

renders the woman unfit for work, unless she has earned unused leave credits from which 

such extended leave may be charged.  

(c) The maternity leave provided in this Article shall be paid by the employer only 

for the first four (4) deliveries by a woman employee after the affectivity of this Code.‖  

 

The Labour Code further recognized the rights of workers to form labour union and 

enter into collective bargaining agreements. It was considered unfair labour practice for 

management to dismiss or demote a labourer for joining a labour union. Book III, Title III , 

Chapter I of the Labour Code states: 

―ART. 243. Coverage and employees’ right to self-organization. - All persons 

employed in commercial, industrial and agricultural enterprises and in religious, 

charitable, medical, or educational institutions, whether operating for profit or not, shall 

have the right to self-organization and to form, join, or assist labor organizations of their 

own choosing for purposes of collective bargaining. Ambulant, intermittent and itinerant 

workers, self-employed people, rural workers and those without any definite employers 

may form labor organizations for their mutual aid and protection.‖
359

  

 

 The Labour Code, Book III, Title I, Chapter I fixed the minimum working hours and 

stipulated the additional compensation paid for overtime work. Article 83 states, ―Normal 

hours of work. – The normal hours of work of any employee shall not exceed eight (8) hours a 

day.‖ 

 

                                                 

359
 This clause is inserted in the Labour Code based on the provisions of Batas Pambansa No. 70 of 1980 An Act 

to Strengthen the Constitutional Rights of Workers to Self Organization, Free Collective Bargaining and 

Penalize Unfair Labour Practices signed on May 1, 1980, Acts and Resolutions Batasang Pambansa, 2
nd

 Regular 

Session, Bureau of Printing, Manila, pp. 255. In response to international criticism President Marcos called for 

an election for parliamentary system of government with the parliament called Batasan. Batasan could be 

literally translated as law making body. Batas Pambansa is national law. 
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 The amendments to the Labour Code issued under the martial law administration were 

related to arbitration of labour conflicts and powers of the Department of Labour to certify the 

order to return to work. For a martial law regime, the benefits, rights and working conditions 

provided in the Labour Code were considered very liberal. However, the implementation of 

the law equally to all employers and sectors of the economy was not uniform. Corporations or 

employers who had strong connections to the martial law regime, commonly called crony 

capitalists, were often exempted from complying with the law. 
360

 Today, the labour forces in 

the sugar mills are highly unionized and covered by collective bargaining agreements. 

However, the farm workers, especially the migrant and temporary workers, are often left on 

their own. 

 

As mentioned in the previous section, the areas cultivated to sugar were centres of the 

Communist rebellion, especially in the later 1970s when the sugar prices in the world market 

collapsed. In addition to the workers‘ rights and benefits under the Labour Law, the Social 

Amelioration Act of 1991 or Republic Act 6982 was enacted.
361

 Republic Act 6982 imposed a 

lien of P5.00 per picul of all sugar produced and an additional lien of P2.00 per picul every 

two years until 10 years after the enactment of the law. Eighty per cent of the fund was 

                                                 

360
 In July 1980, I received one of the Ten Outstanding Young Scientists awards. After receiving my award at the 

Presidential Palace, I went straight to the national convention of the Pollution Control Association of the 

Philippines where I was a speaker. Feeling thus invulnerable from martial law constraints on free speech, I made 

a critical analysis of the highly idealistic and impractical environmental standards being enforced. The Philippine 

environmental quality standards were almost exact copies of the California standards and because there was no 

capability to determine and allocate the assimilative capacity, the receiving water standard was used as effluent 

standard. This made the Philippine standards some ten times more stringent than the California standard. General 

Prospero Olivas, who was the martial law administrator enforcing compliance, was also speaking at the 

conference. A large number of managers, even company presidents, were detained in the military stockade at 

Camp Crame for violation of the environmental laws. General Olivas called me for a private meeting to make me 

explain in detail my analysis. During the whole meeting, he just nodded and never said much. I realized the 

impractical environmental standards were a legal way of closing down companies suspected of supporting the 

opposition, and at the same time appealing to the environmental consciousness of the public. 

 

361
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Amelioration Program in the Sugar Industry, Providing Mechanics for its Implementation and other Purposes, 
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distributed directly to the workers and the remaining twenty per cent was allocated for social 

programs administered by the Bureau of Rural Workers. 

 

 In addition to the mandatory lien, the Sugar Industry Foundation Incorporated, a tri-

sector foundation composed of sugar planters, millers and workers, initiated social and 

economic programs for the workers and their families. The foundation was principally funded 

by nine per cent of the funds collected by the Bureau of Rural Workers.
362

 The most 

significant use of the fund was to capitalize workers‘ cooperatives, education grants, health 

programs, skills upgrading and small business enterprises.
363

 As Mr Jose Marie Zabaleta 

pointed out, ―Sugar is a seasonal crop, even if high wages would become mandatory and 

enforceable; the conditions of feasts and famine would continue to exist among plantation 

workers. This, again like in other sugar growing areas around the world, is not unique to the 

Philippines.‖ Mr Zabaleta pointed out the need to subsidize the workers during the off-season, 

which is basically the worker-hacendero relationship under the feudal system that existed 

from the Spanish colonial period until recent times. Mr Archimedes Amarra, Executive 

Director of the Sugar Master Plan Foundation Inc, however, recommended the development 

of rural industries to provide off season employment.
364

 Mr Amarra as the Executive Director 

of the foundation is also the focal point for information and documentation related to the work 

and recommendations of the foundation.  

 

Land Laws  
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 While the tenancy emancipation section of the Labour Code covered land planted to 

rice and corn, the Comprehensive Land Reform Law or Republic Act 6657
365

 covered all 

tenanted agricultural lands. Chapter II, sec 4(d) states, ―All private lands devoted to or 

suitable for agriculture regardless of the agricultural products raised or that can be raised 

thereon.‖ Sec. 6 allowed the landowner to retain only five hectares of land and three hectares 

for the children above fifteen years old. Section 6(1988)
366

 states  

―Retention Limits.  – Except as otherwise provided in this Act, no person may own 

or retain, directly, any public or private agricultural land, the size of which shall vary 

according to factors governing a viable family-sized farm, such as commodity produced, 

terrain, infrastructure, and soil fertility as determined by the Presidential Agrarian Reform 

Council (PARC) created hereunder, but in no case shall retention by the landowner 

exceed five (5) hectares. Three (3) hectares may be awarded to each child of the 

landowner, subject to the following qualifications: (1) that he is at least fifteen (15) years 

of age; and (2) that he is actually tilling the land or directly managing the farm‖. Priority 

coverage of the land reform were land planted to rice and corn with sugar lands included 

in the third phase. The land owners were paid 35 per cent of the lands value in cash and 

the remaining 65 per cent in government bonds.‖  

 

 

Sugar lands were included in the third phase or Sec. 7 of Republic Act 6657
367

 which 

states: 

 ―Phase Three: All other private agricultural lands commencing with large 

landholding and proceeding to medium and small landholdings under the following 

schedule: 

 

a) Landholdings above twenty-four (24) hectares up to fifty (50) hectares, to begin 

on the fourth (4th) year from the affectivity of this Act and to be completed within three 

(3) years; and 

b) Landholdings from the retention limit up to twenty-four (24) hectares, to begin 

on the sixth (6th) year from the effectivity of this Act and to be completed principally the 

right of farmers and regular farm workers who are landless, to own directly or 

collectively the lands they till.‖ 

 

However, the implementation of the comprehensive land reform is affected by 

budgetary constraints, especially the requirements for cash payments. A number of sugar 
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lands larger than the retention limit continued to be owned and cultivated by the present 

owners. Since the land is subject to expropriation, the existing land owners are reluctant to 

invest in or even maintain the existing infrastructure such as irrigation, roads, and drainage 

system beyond and above the basic minimum required for continued cultivation. Moreover, 

the banks are reluctant to provide financing, since it is difficult for them to foreclose the land 

and sell it in the open market. As Sec. 71
368

 states: 

 ―Banks and other financial institutions allowed by law to hold mortgage rights or 

security interests in agricultural lands to secure loans and other obligations of borrowers, 

may acquire title to these mortgaged properties, regardless of area, subject to existing 

laws on compulsory transfer of foreclosed assets and acquisition as prescribed under 

Section 16 of this Act.‖ 

 

Allowing the banks to foreclose the land pledged as loan collateral from delinquent 

borrowers, Section 16 prevents them from selling the foreclosed property in the open market. 

Sec. 16 implicitly required the banks and financial institutions to sell the foreclosed properties 

to the agrarian reform program. At the same time, the beneficiaries of land reform could not 

borrow or use their land as collateral until they had fully paid the government banks. The 

normal repayment term by the beneficiaries was 30 years. As Zabaleta 
369

 noted,  

―This (Comprehensive Land Reform Law) has resulted in lowered productivity, 

insufficient technology, and new bondage to the soil by small farmers who in time have 

discovered few options but to abandon, lease or sell their rights. The meager size of their 

holdings, whether individually or collectively owned, has contributed to this problem.‖ 

 

 Sugar Sharing. To facilitate the interactions between the sugar millers and the sugar 

planters, the government in 1952 passed the Sugar Act or Republic Act 809
370

. A production 

agreement scheme was introduced in the act to supplement the need for long and often 
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contentious negotiations between the sugar millers and producers in sharing the sugar and by-

products. Sec. 1 of Republic Act 809 states:   

―Sec. 1. In the absence of written milling agreements between the majority of 

planters and the millers of sugar-cane in any milling district in the Philippines, the 

unrefined sugar produced in that district from the milling by any sugar central of the 

sugar-cane of any sugar-cane planter or plantation owner, as well as all by-products and 

derivatives thereof, shall be divided between them as follows: 

 

Sixty per centum [60%] for the planter, and forty per centum [40%] for the central 

in any milling district, the maximum actual production of which is not more than four 

hundred thousand piculs: Provided, That the provisions of this section shall not apply to 

sugar centrals with an actual production of less than one hundred fifty thousand piculs. 

 

Sixty-two and one-half per centum [62-1/2%] for the planter, and thirty-seven and 

one-half per centum [37-1/2%] for the central in any milling district the maximum actual 

production of which exceeds four hundred thousand piculs but does not exceed six 

hundred thousand piculs; 

 

Sixty-five per centum [65%] for the planter, and thirty-five per centum [35%] for 

the central in any milling district the maximum actual production of which exceeds six 

hundred thousand piculs but does not exceed nine hundred thousand piculs; 

 

Sixty-seven and one-half per centum [67-1/2%] for the planter, and thirty-two and 

one-half per centum [32-1/2%] for the central in any milling district the maximum actual 

production of which exceeds nine hundred thousand piculs but does not exceed one 

million two hundred thousand piculs; 

 

Seventy per centum [70%] for the planter, and thirty per centum [30%] for the 

central in any milling district the maximum actual production of which exceeds one 

million two hundred thousand piculs. 

 

By actual production is meant the total production of the mill for the crop year 

immediately preceding.‖  

 

 Republic Act 809 is a social legislation to assist the plantation workers, although the 

law stipulated that the sharing was between the sugar planter or hacenderos and the sugar 

millers. As described earlier, the social structure in the sugar plantation is feudal with the 

sugar planters exercising patriarchal roles over the  plantation workers who were mostly semi-

literate and lacked the resources to litigate against the sugar millers. This position is 
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highlighted in the case of Spouses Garcia versus Victorias Milling where the Philippine 

Supreme Court stated: 
371

 

―It is thus the inescapable obligation of the Garcias and Ferraris to see to it that 60% 

of what they are to receive by virtue of this decision are paid, under the supervision of the 

Secretary of Labour, to their labourers who worked during the material period in dispute. 

The Court holds that in no sense should the Act be implemented with the result that only 

the planters would benefit there from, to the exclusion of their plantation labourers. It is 

our uncompromising view that Republic Act 809 is a social legislation primarily, and 

only secondarily a means to alleviate the unequal situation the planters find themselves in 

with the centrals vis-a-vis the sharing of the sugar mined from the sugar cane produced by 

them. To reiterate, the law is a social justice measure — the benefits of its 

implementation must reach labour under all circumstances.‖  

 

 The production sharing arrangement between the millers and the planters is the most 

common method of allocating the products and by-products. Normally, the planters receive 60 

to 70 per cent of the total production including the excess bagasse if disposed in the market. 

The sugar mills receive 30 to 40 per cent of the production. Under the quedan system, the 

sugar millers and planters are initially paid with warehousing receipts that they could cash 

later when the sugar is sold.
372

 As Sinclair, Knight Merz noted, the production sharing 

arrangement discourages the sugar millers from instituting efficiency improvement measures, 

especially capital intensive improvements as the 60 to 70 per cent of the gains in productivity 

will benefit the sugar planters and the planters do not even have to spend a single centavo. 

Sinclair, Knight and Merz studied the productivity improvement in the sugar mills and were 

silent on the impact of the production sharing arrangement on farm productivity. 

 

 As Archimedes Amarra noted, 
373

  the plantations have low productivity. The average 

productivity in the Philippines is only 59 metric tons of cane per hectare per year and there is 
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the potential to increase to 75 tons per hectare per year. However, to attain this productivity, 

the planters have to change the current varieties grown with higher yielding and disease 

resistant varieties. The Sugar Regulatory Authority has 150 research stations and nurseries 

distributing the new sugar cane varieties. 

 

 The area of productivity improvement identified by Amarra is expansion of the 

irrigation system. At present, only 10 per cent of the sugar cane plantations are irrigated. 

Proper irrigation will potentially increase the yield from 50 to 80 per cent. Fertilizer usage has 

increased from 180 kg per hectare in 1991 to 340 kg per hectare in 1996 but the yield did not 

increase proportionately. Amarra cited poor agronomic practices and control of pests and 

diseases as reasons for stagnating productivity, even with increased fertilizer usage. 

Improvement in the hauling and transport system as well as timely milling of the harvested 

cane will improve the sugar yield. Lastly, migrant workers and untrained workers tend to cut 

the cane above the plant base and include the trash with the harvested cane. 

 

 Amarra did not cite production sharing as the main disincentives for the planters to 

initiate productivity improvements. Improving the irrigation system and pest and disease 

control methods, improved fertilizer application, and training of workers all involve capital 

outlay from the planters. However, the planters will only get 60 to 70 per cent of the 

improvement in plantation efficiency and productivity. The sugar millers who do not have to 

make a single centavo investment on the plantation will get the 30 to 40 percent the benefits 

from improvement in plantation efficiency. 
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 As a result of the sugar production sharing arrangement, the sugar millers and planters 

are hesitant to initiate productivity improvement.
374

 Each party considers the other party a 

freeloader in any improvement in productivity. If one party has to borrow money to initiate 

the productivity improvement, the financial rate of return must be almost double to account 

for the other party‘s share. 

 

 

International Agreements 

 

 Sugar is an important commodity to the European and North American economies as 

an ingredient in a wide range of consumer goods that use sugar. The continued and secure 

supplies of sugar from cane and beets were even included in the military strategies of major 

European powers and their economic policies. As the commentary in The Yale Law Journal 

puts it: 

 

 ― Its importance and relative cheapness, the ease with which its few channels of 

production may be controlled, its specialized nature rendering protection once granted is 

hard to discontinue, and its importance in military strategy make sugar peculiarly 

susceptible to a policy of economic nationalism. But each attempt at artificial control of 

production has resulted in frequent and aggravated dislocation of world markets, 

necessitating in turn more drastic and far-reaching measures.‖
375

  

 

As the commentary further noted, ―Even England, rebuilding her navy to protect overseas 

trade, is at the same time subsidizing her beet sugar industry against the day when her navy 

will no longer be able to protect food imports.‖
376
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 Improvements in transport and production of sweeteners from other sources such as 

corn syrup and even synthetic sources have reduced the strategic and economic importance of 

sugar from cane and beets. However, sugar is still subject to various multilateral and bilateral 

agreements among and between the sugar producers and consumers. The important 

multilateral and bilateral agreements affecting the sugar sector in the Philippines is briefly 

reviewed and analyzed in this section. 

 

  US Sugar Quota. At the end of the Spanish American War, the US ended up in 

control of the Spanish colonies of Puerto Rico and the Philippines and exercising a strong 

influence over Cuba. The three previous Spanish colonies are major sugar-producing areas. 

Puerto Rico and the Philippines as US colonies were entitled to sell into the US mainland 

sugar without duties. As the labour cost in the Philippines is significantly lower than that in 

the US mainland, the unlimited sugar imports threatened the viability of the sugar estates in 

US mainland. During this period, the Philippines, with Cuba and Puerto Rico, became one 

crop countries.
377

 In 1937, the US congress passed the Sugar Act of 1937, introducing a sugar 

quota to its colonies as well as major sugar producers in Central and South America. The 

Philippines accounted for 25 to 30 per cent of the total allocation. When the Philippines 

gained its independence, the Laurel-Langley Agreement exempted US citizens from the 

commercial restrictions imposed on foreign capital. Wholly-owned American businesses were 

allowed to continue operating in the country and in return, the Philippines retained its sugar 

quota. In fact, when Cuba fell under the Communist regime, the Cuban quota was mostly 

given to the Philippines. In 1974, the Laurel-Langley agreement expired, and the Philippines 

decided not to renegotiate or renew the agreement. Simultaneously, the Philippine sugar quota 
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was cut back from almost 1.6 million tons per year
378

 to approximately 140,000 metric tons 

today
379

. The impact of the reduction of the sugar quota to the US was not immediately 

noticed, as sugar was trading at the world market at US 0.50 a pound and way above the 

production cost in the Philippines. Towards the end of 1974, the world sugar prices peaked at 

US 0.67 per pound. However, in the next two years, the price of sugar dropped to US$0.10 a 

pound, and in May 198, it dropped to US$0.03 a pound, or approximately 30 per cent of the 

production cost in the Philippines. By 1987, the sugar production in the Philippines had 

dropped to 1.7 million tons. 

 

  Trade Agreements. With the collapse of the world sugar market price and 

the reduction of the US sugar quota, the sugar industry was considered a ―Sunset Industry‖. A 

large number of sugar farms, especially those close to the sea, were converted to prawn farms, 

with Japan as the prime export market. In the ASEAN preferential trade agreement of 1977, 

the Philippines offered to reduce the margin of preference for refined sugar imports to the 

Philippines at 35 per cent.  

 

 At the Uruguay Round of the General Agreement on Trade and Tariff in 1990, the 

Philippines agreed to a reduction in sugar tariff from an initial 100 per cent to 50 per cent. 

The Philippines‘ tariff reduction on sugar was the highest tariff reduction among the sugar 

producing countries. In 1997, the Philippines requested for a modification of its tariff 

commitments under Article 28. The sugar industry is also taking recourse under the 

Safeguards Measure Act (Republic Act 8800) passed by Congress in 2000. The main purpose 
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of the Safeguards Measure Act(2000)
380

 as stated in Sec. 2  is, ―The State shall promote the 

competitiveness of domestic industries and producers based on sound industrial and 

agricultural development policies and on the efficient use of human, natural and technical 

resources. In pursuit of this goal and public interest, the State shall provide safeguard 

measures to protect domestic industries and producers from increased imports which cause or 

threatened to cause serious injuries to those domestic industries and producers‖. In line with 

the Philippine government commitment to the World Trade Organization, Sec. 17 of the Act 

required the secretary of agriculture, in the case of sugar products, to notify the concerned 

Committee on Safeguards. 

 

 The International Sugar Organization was established under the International Sugar 

Agreement of 1968 with headquarters in London. The organization is managed by the 

International Sugar Council consisting of representatives of all the member countries, 

normally the major sugar exporting and importing countries. The Sugar Agreement of 1968
381

 

established quotas for various exporting countries and a price band. The organization 

supervised the implementation of the agreement. Under Article 41 of the Sugar Agreement of 

1968, the Philippines was granted an annual export quota of 100,000 tons. Article 41(b) 

states: ―The Philippines shall have a net export entitlement of up to 60,000 tons in any quota 

year when the level of the aggregate of quotas in effect is above 100 per cent of the total of 

basic export tonnages. This entitlement shall not be subject to any adjustments under this 

chapter.‖ However, the sugar agreement collapsed in 1973 when sugar was in short supply 

and the sugar prices went up. The exporting countries wanted to avail themselves of the high 
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sugar prices to expand the acreage cultivated to sugar cane and the milling capacity. 

Importing countries shifted the sourcing of their sugar to alternative sources like sugar beet. 

By 1976, the sugar market was flooded with excess sugar and the sugar prices collapsed. In 

1984, the International Sugar Organization abandoned its quota and price fixing roles.
382

 

Based on its revised charter in 1992, the main objectives of the organization as stipulated in 

Article 1 are
383

: 

i. ―To ensure enhanced international cooperation in connection with world sugar 

matters and related issues 

ii. To provide a forum for intergovernmental consultation on sugar and on ways to 

improve the world sugar economy 

iii. To facilitate trade collecting and providing information on the world sugar market 

and other sweeteners 

iv. To encourage increased demand for sugar, particularly for non-traditional uses.‖ 

 

The 1992 charter of the International Sugar Organization is very subdued compared to its 

objectives when it was founded in 1968. In 1968, the objectives of the organization as given 

in Article 1 of its charter
384

 were: 

(i)  to raise the level of international trade in sugar, particularly in order to increase 

the export earnings of developing exporting countries;  

(ii) to maintain a stable price for sugar which will be reasonably remunerative to 

producers, but which will not encourage further expansion of production in 

developed countries;  

(iii) to provide adequate supplies of sugar to meet the requirements of importing 

countries at fair and reasonable prices;  
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(iv) to increase sugar consumption, and in particular, to promote measures to 

encourage consumption in countries where consumption per caput is low;  

(v) to bring world production and consumption of sugar into closer balance; 

(vi) to facilitate the coordination of sugar marketing policies and the organization of 

the market;  

(vii) to provide for adequate participation in, and growing access to, the markets of 

the developed countries for sugar from the developing countries; 

(viii)  to observe closely developments in the use of any form of substitutes for sugar, 

including cyclamates and other artificial sweeteners; and  

(ix) to further international cooperation in sugar questions.  

  

The Philippines, as did most of the founding countries, continued its membership in 

the organization. Except for the military planning and contingency, the fluctuations in sugar 

prices, supply and demand, and importance of the sector to the political structure of 

developing and developed economies have remained the same as those described in the 1938 

commentary of the US Sugar Act of 1937.
385

 

 

 Kyoto Protocol.
386

 One of the international agreements signed at the United Nations 

Conference on Environment and Development (UNCED) in 1992 is the United Nations 

Framework Convention on Climate Change or UNFCCC
387

. The UNFCCC came into force 

on  March 21, 1994. Under article 4 of the UNFCCC, all the parties are committed to gather 

and share information on greenhouse gas emissions, national policies and best practices, and 
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cooperate in preparing adaptation to the impacts of climate change. As most of the 

greenhouse gas emissions are from developed countries, and the per capita greenhouse gas 

emissions in developed countries are four to five times higher than those in developing 

countries, the developed countries listed under Annex I of the convention had to launch 

national strategies for addressing greenhouse gas emissions and adapting to expected impacts, 

including the provision of financial and technological support to developing countries. Article 

4 of the UNFCCC concerns the commitments of the parties. Sec 2 of Article 4 states: 

―2. The developed country Parties and other Parties included in Annex I commit 

themselves specifically as provided for in the following: 

(a) Each of these Parties shall adopt national policies and take corresponding 

measures on the mitigation of climate change, by limiting its anthropogenic emissions of 

greenhouse gases and protecting and enhancing its greenhouse gas sinks and reservoirs. 

These policies and measures will demonstrate that developed countries are taking the lead 

in modifying longer-term trends in anthropogenic emissions consistent with the objective 

of the Convention, recognizing that the return by the end of the present decade to earlier 

levels of anthropogenic emissions of carbon dioxide and other greenhouse gases not 

controlled by the Montreal Protocol would contribute to such modification, and taking 

into account the differences in these Parties‘ starting points and approaches, economic 

structures and resource bases, the need to maintain strong and sustainable economic 

growth, available technologies and other individual circumstances, as well as the need for 

equitable and appropriate contributions by each of these Parties to the global effort 

regarding that objective. These Parties may implement such policies and measures jointly 

with other Parties and may assist other Parties in contributing to the achievement of the 

objective of the Convention and, in particular, that of this subparagraph;‖ 

 

Greenhouse gases trap the heat re-radiated from the earth, resulting in an increase in 

atmospheric temperature and subsequent changes in global weather patterns, the melting of 

the ice caps, and increase in sea level. The major greenhouse gases are water vapour, carbon 

dioxide, methane, oxides of nitrogen, and a large number of synthetic chemical substances, 

some of which are controlled under the Montreal Protocol on Ozone Depleting Substances.
388
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While water vapor is a significant greenhouse gas, the Kyoto Protocol
389

 is focused on 

greenhouse gases from anthropogenic sources. 

 

 The Kyoto Protocol is the mechanism for the developed countries to reduce their 

greenhouse gases. While the developing countries such as the Philippines have no 

commitment to reduce their greenhouse gas emissions, under Article 12 of the Kyoto 

Protocol, the developed member countries could include in their greenhouse gas reduction 

commitment the apparent reduction in emissions from developing countries in their projects 

or intervention. The process for developed countries to obtain credits from apparent emission 

reductions
390

 in developing countries is called Clean Development Mechanism, commonly 

called CDM.
391

 

  

The Kyoto Protocol was signed on December 11, 1997 and came into force on  

February 16, 2005. Article 12 of the Kyoto Protocol summarized the Clean Development 

Mechanism principles which are: 

―The purpose of the clean development mechanism shall be to assist Parties not 

included in Annex I in achieving sustainable development and in contributing to the 

ultimate objective of the Convention, and to assist Parties included in Annex I
392

 in 

achieving compliance with their quantified emission limitation and reduction 

commitments under Article 3. 

3. Under the clean development mechanism: 

(a) Parties not included in Annex I will benefit from project activities resulting in 

certified emission reductions; and 
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(b) Parties included in Annex I may use the certified emission reductions accruing 

from such project activities to contribute to compliance with part of their quantified 

emission limitation and reduction commitments under Article 3, as determined by the 

Conference of the Parties serving as the meeting of the Parties to this Protocol. 

4. The clean development mechanism shall be subject to the authority and guidance 

of the Conference of the Parties serving as the meeting of the Parties to this Protocol and 

be supervised by an executive board of the clean development mechanism. 

5. Emission reductions resulting from each project activity shall be certified by 

operational entities to be designated by the Conference of the Parties serving as the 

meeting of the Parties to this Protocol, on the basis of: 

(a) Voluntary participation approved by each Party involved; 

(b) Real, measurable, and long-term benefits related to the mitigation of climate 

change; and 

(c) Reductions in emissions that are additional to any that would occur in the 

absence of the certified project activity.‖ 

 

 While sugar milling is seasonal in nature, the operation potentially generates more 

energy than it uses. The energy is generated from the burning of the trash and bagasse. As 

mentioned earlier, sugar cane is an efficient fixing agent of carbon dioxide and solar energy. 

Burning the bagasse and trash does not add carbon dioxide as the carbon dioxide generated is 

fixed in the next growing season. Bagasse and trash are considered renewable energy. If to 

meet the power demand, the power plant using bagasse and trash for fuel displaces, and 

makes the construction of the construction of a coal-fired power plant redundant, then the 

sugar mill could claim carbon credits from the energy it supplies to the grid equivalent to the 

carbon dioxide generated by the coal fired power plant to generate the same amount of 

energy. The CDM Board has established the procedures for registration, verification and 

validation of the carbon credits. Once the CDM Board has certified the carbon credits, the 

sugar mill could sell these to companies in developed countries facing difficulty in meeting 

their emission targets through process change. Like sugar prices, the price of carbon credits 

has fluctuated dramatically from US $5 per ton of carbon dioxide to a low of US $2 when 

there were indications that Russia would not ratify the treaty, to a high of US$20 when Russia 

ratified it. The most recent price is in the range of  US$12 to US $15 per ton of carbon 

dioxide. 
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 Aside from the burning of bagasse and trash for electricity, ethyl alcohol could be 

obtained from sugar and molasses. Ethyl alcohol could be blended with gasoline and used to 

fuel motor vehicles. Ethyl alcohol is considered a renewable energy. The carbon dioxide 

generated from the combustion of ethyl alcohol is fixed at the next growing season, and as 

such it is not counted as a greenhouse gas emission.
393

  

 

 

Cleaner Production 

 

 The technology used in the sugar sector varied greatly, depending on the 

interrelationship between the sugar planters and the sugar millers, the sugar planters and the 

plantation workers, and the downstream processing of sugar and its by- products. Some sugar 

mills that expanded to sugar refining tended to modernize the sugar milling operation, as the 

impurities in the brown sugar or massecuite increases the refining cost. When Edna Tatel
394

 in 

2002 analyzed the impact of environmental regulations on the production cost of raw sugar, 

she used the typical sugar mill built in the 1920s. She found out that the price of raw sugar is 

dictated by the world market price while the cost of environmental regulations is fixed. She 

estimated the cost of complying with the environmental regulations at approximately P43 per 

ton or  approximately 1.6 per cent of the total production cost. She noted further that the air 

pollution from bagasse burning was high, which contradicts the survey conducted by Sinclair, 
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Knight Merz 
395

that showed the emission from sugar mills using air scrubbers and mechanical 

collectors was performing better than the US EPA requirements. Sinclair, Knight, Merz 

surveyed eight sugar mills that had installed air pollution control facilities while Tatel‘s 

analysis was centered on the sugar mills built before 1920 and are still operating. The two 

studies showed the wide variations in attitude of the sugar millers towards environmental 

protection and the use of modern technologies. As Zabaleta noted, a number of sugar millers 

take advantage of their monopolistic status and do not care to upgrade their facilities. Those 

mills produce poor quality sugar.
396

 

 

 The International Sugar Organization Common Fund for Commodities
397

 in the year 

2000 initiated a five-year project to improve the sugar cane varieties in five South East Asian 

countries, with the Philippine Sugar Institute taking the lead role. The grant was for US$ 1 

million. The study covered the Philippines, Indonesia, Thailand, Malaysia and Bangladesh. 

 

 The Asian Development Bank provided a technical assistance grant (TA 2623) of 

$600,000 to the Department of Environment and Natural Resources to study the potential 

application of cleaner production in the sugar, cement and power industry. Sinclair Knight 

Merz was the project consultant and the report was completed in 1998. The study identified 

five major areas for introduction of cleaner production which are:  

(i) bagasse drying, to reduce the moisture and improve combustion efficiency; 

(ii)  recycling of spent condenser cooling water;  

(iii) installation of entrainment separators in the evaporator system;  
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(iv) magnetic field treatment in the heat exchange evaporators; and  

(v) better cane handling and management. 

While administering the technical assistance, I had an opportunity to review the cleaner 

production initiative in the sector. I found that the cleaner production initiatives were almost 

all centered on waste minimization that were mere palliatives, and even a distraction to the 

real problem of outmoded technology and equipment. The sugar mills needed a complete 

overhaul and modernization.  

 

 The United States Agency for International Development funded the Asia Foundation 

through the United States–Asia Environmental Partnership to study cleaner production in 14 

sugar mills. The study was started in July 1996 and completed in December 1997. The study 

included:  

(i) good housekeeping and operational practices;  

(ii) waste segregation;  

(iii) recycling and reuse of water;  

(iv) systems modification, which may require capital-intensive projects and re-

engineering; and  

(v) improvement in working conditions.  

Of the 14 sugar mills studied, demonstration projects were carried out in three sugar mills.
398

 

 

 The Development Bank of the Philippines, AF-International of Sweden and the 

Philippine Sugar Millers Association developed an Environmental Management Plan. The 
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plan identified a wide range of potential measures to improve the production efficiency, 

reduce the wastewater discharge, air emissions and solid wastes generation. 
399

 

 

 The Philippine Sugar Millers Association carries out periodic reviews of new 

technologies and the potential application of those technologies to the Philippines. In its 

review on the energy and environmental issues in the sugar industry, the association identified 

the potential replacement of lead acetate with polymers as a clarifying agent.(Philippine Sugar 

Miller Association, 2004b)
400

 Zabaleta
401

 cited the potential cogeneration fueled by bagasse 

and selling the power directly to the grid. If properly utilized, the electricity generated from 

the bagasse has a potential value of $150 million per year. He foresees ethanol production as 

another major product to wipe out excess inventory when sugar price is low.
402

  

 

 To modernize the sugar industry, the Philippine Sugar Millers Association, the Sugar 

Regulatory Administration, Philippine Sugar Institute and Sugar Planters Association set up 

the Sugar Master Plan Foundation. The foundation in consultation with the planters, millers, 

researchers, financial institutions and traders have formulated an integrated plan called the 

Sugar Plan to improve the productivity and efficiency of plantations, harvesting, transport, 

processing and refining. The Sugar Plan would require an investment of 42.7 billion pesos
403

 

over a five year period. Approximately 24 billion pesos is allocated for the upgrading and 

modernization of 28 mills. Improvement in the plantation required an allocation of 15 billion, 
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research and development at 800 million and training at 120 million. Road and transport is 

estimated to cost 2.3 billion. Ninety five per cent of the investment will be financed from 

loans.
404

 As Zabaleta
405

 pointed, out the sugar planters have difficult finding financiers as land 

above 5 hectares is subject to the distribution under the Comprehensive Agrarian Reform 

Program. Most of the plantations bigger than 5 hectares continued to operate because of the 

insufficient funds from the government and the Land Bank of the Philippines to pay for the 

lands. On the other hand, the Sugar Master Plan did not address in detail the financing 

arrangement for the plantation owners to secure the loans. 

 

 

The Sugar Industry in Transition 

 

 With the failure of the sugar prices in the late 1970s, the inclusion of sugar lands in the 

land reform program and division of land through inheritance, today, 78 per cent of sugar land 

is less than 5 hectares, with a productivity of 42.16 tons of cane per hectare, which accounts 

for 18 per cent of the total production. This compares unfavourably with the national average 

of 59 tons of cane per hectare. Sugar lands larger than 100 hectares account for less than 5 per 

cent of the total land area planted to sugar cane, but account for more than 40 per cent of the 

total production.
406

 Aside from addressing the land ownership issue, one of the main 

justifications for the comprehensive land reform is improvement in productivity. The tiller 

owns the land and does not have to share the produce with his landlord whose historical 

ownership the tenant and sacada consider questionable. The tiller is expected to devote more 
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effort and exercise more care in maximizing the output from the land. As owner of the land, 

the former tenant will not be working for the minimum wage and the benefits provided by the 

Labour Code. The former tenant will get the full benefit of his labour. The former tenant 

becomes an entrepreneur in his own right.  

 

 While the comprehensive land reform program included technical support for the 

emancipated tenants,
407

 due to budgetary constraints, the support is minimal and insufficient. 

For this reason, the sugar master plan called for the Sugar Master Plan Foundation to provide 

extensive support services. As Zabaleta
408

 pointed out, the emancipated tenants have 

difficulty in accessing bank loans to acquire tools, equipment, seedlings, fertilizers and 

pesticides, as the land ownership is not complete until the tenant has paid the Land Bank of 

the Philippines. 

 

 Under the feudal system that existed in the sugar growing areas for more than a 

hundred years, all the decisions related to farm productivity and even the tenants‘ family 

affairs were made by the landlord. Culturally, the labourer follows the instructions given 

without question or justification.
409

 The emancipated tenant will have to adjust to a new 

environment wherein he has to make his own decisions and take complete responsibility for 

his actions. Productivity improvement has its risks and its rewards.  
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 Zabaleta
410

 and Amarra
411

 have been critical of the impact of comprehensive land 

reform on the productivity of the plantation, although a number of foreign commentators 

consider the negative impact of the quedan system on productivity as more critical. As 

Zabaleta noted: 
412

 

―The quedan system of Warehouse Receipts as it now operates was established by 

the American Colonial government in the 1920s. The system offers an ideal framework to 

take out this. All sugar is classified as to the market destination and market benefits are 

fairly distributed to all producers. The sugar quedan likewise offers itself to 

collateralization through the Warehouse Receipt Law, and, therefore, secures financing 

for sugar and enhances its trade and marketing. A review of the system of classification 

as to market share or destination is, however, necessary as mills located near urban 

centers or located in the interior are no longer interested in the export markets, while 

mills with their own ports in distant provinces can efficiently export sugar to viable 

markets such as the US or even the world market when price justifies.‖ 

  

Mr Jack Roney, in his testimony before the Committee on Agriculture,
413

 pointed out 

that the American sugar planters are in distress even if their productivity is very high. In spite 

of very high labour cost, the US sugar production cost is lower than those of 50 countries out 

of 120 surveyed. Mr Roney also noted that the Philippines is the only country using the 

quedan system to meet its US quota
414

. With the distressed condition in the US sugar industry 

and the US production of sugar substitutes such as glucose and fructose from corn syrup, the 

US quota for imported sugar is on the decline. As per the statement of Dr Peter Baron, 

Executive Director, International Sugar Organization, the US will have difficulty cutting 

down the import quota as the existing quota is close to the minimum it commits under the 
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North America Free Trade Agreement and the World Trade Organization.
415

 For the 

Philippines, the US sugar quota today is less than 7 per cent of the total sugar production, 

whereas in 1970 it was almost 70 per cent. The quedan system is no longer relevant to the 

Philippine sugar industry today. 

 

 The Philippine Sugar Millers Association is exploring the possibility of backward 

integration of sugar production for the millers to lease larger tracts of lands. Backward 

integration will give the millers better control of the harvesting program and synchronize the 

milling operation. At present, the delay in processing the cane accounts for huge sugar 

losses.
416

 While this option has the maximum productivity potential, it is politically sensitive, 

as it will sideline the beneficiaries of the land reform program especially if the millers will 

mechanize the plantation operation. Mechanization will require a smaller labour force and a 

large number of the land reform beneficiaries do not have the skills necessary to operate the 

machines.  

 

 The other option is for the small landholders to form cooperatives in order to improve 

the operation of their farms, especially in coordinating the harvesting and the milling 

schedule. The cooperatives could negotiate with the millers for advances in kind or in cash for 

necessary inputs such as improved sugar cane varieties, fertilizers, pesticides, and basic farm 

machinery. The formation of cooperatives is encouraged in the Comprehensive Agrarian 

Reform Law
417

; specifically, sec. 2 of the Act states:  
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―The State shall recognize the right of farmers, farm workers and landowners, as 

well as cooperatives and other independent farmers' organization, to participate in the 

planning, organizations, and management of the program, and shall provide support to 

agriculture through appropriate technology and research, and adequate financial, 

production, marketing and other support services.‖ 

  

The third option is to adopt the Queensland Sugar Act of 1999,
418

 controlling the area 

planted to sugar to prevent oversupply. The sugar planters and the millers enter into a supply 

milling contract. The sugar planter is paid by the miller on delivery of the cane to the mill. 

Chapter 2 on Production, Supply and Milling, Part 1 On Cane Production Areas, Section 7 

defines the interactions of the planters and the mills. As this particular section states: 

―Cane Production Area 

A person may hold an entitlement called a cane production area 

(2) A cane production area entitles the person (a grower) to enter into a supply 

agreement with the owner of a particular mill for the supply to the mill of cane grown on 

a particular number of hectares situated within land of a particular description 

(3) A grower is the only person who may enter into a supply agreement with a mill 

owner 

(4) Subsection (3) does not prevent a person from entering into a supply agreement 

with a mill owner on condition that the person becomes the holder of the relevant cane 

production area 

(5) A cane production area is property and may, for example, be sold, leased, 

subleased, or otherwise transferred, subject to requirements under this part 

(6) Disposal of land included in a cane production area does not effect a disposal of 

the cane production area 

(7) Land included in a cane production area may be the same area as, or greater 

than, but not less than, the number of hectares included in the cane production area 

(8) a particular land may be included in more than 1 cane production area 

(9) However, the total of all the numbers of hectares included in cane production 

areas in which a particular land is included may not be greater than the land‘s actual area  

 

 The first three subsections in the Queensland Sugar Act of 1999 as amended and 

enforced in 2004, guaranteed the sugar planter the exclusive right to enter into an agreement 

with the mill owner. Those sections prevent the mill owner from abusing his monopoly over a 

particular sugar growing area and importing canes from other areas in order to suppress the 

prices and enter into contracts that are disadvantageous to the sugar growers in the immediate 

vicinity of the mill who, reasonably, should be selling their crops to the mill. Subsection 8 
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further reinforces the sugar grower‘s right by allowing the inclusion of his land in more than 

one cane production area and thereby allowing the grower flexibility in choosing the sugar 

mill. Subsection 9 guarantees the mill that the sugar planter will not create an artificial 

shortage by entering into multiple contracts less than the total project yield of the farm. 

 

In the Philippine situation, the miller may enter into a contract with the planters‘ 

cooperative or with individual planters in areas other than the production-sharing arrangement 

defined by the quedan system. However, the quedan system is not just a cultural practice, but 

because it has become a standard practice in the industry, the quedan system is 

institutionalized in the legislation such as the Sugar Act of 1952 or Republic Act 809. Until 

the legislative provisions involving the quedan system are repealed, it will be difficult for the 

planters and millers to use the Queensland system. 

 

 

Changes in Environmental Practices 

 

 Since the adoption of the Sugar Master Plan by the planters and millers, the attitudes 

to environmental issues have changed. As the Philippine Sugar Millers Association
419

 issue 

paper on energy and environment puts it:  

―The sugar industry, like all industries around the world, faces increasing pressures 

from consumers, residents living near the sugar facilities, government and international 

organizations to make environmental considerations a major priority. The effects of these 

pressures are being seen at every level in the industry: from efforts to boost cogeneration, 

through attempts to minimize or eliminate traditional carbonation… Happily, 

environmental concerns are not as dramatically opposed to other critical considerations, 

like profitability, as many industrialists used to think. Indeed, the goals of minimizing the 

use of valuable resources, reducing wastes volumes and recycling heat, water and 

reagents as effectively as possible are equally important in both financial and 

environmental terms.‖ 
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At the conclusion of the issue paper
420

, the association further noted: 

―Clearly, a major element of any environmentally sensitive industrial strategy will 

involve waste disposal methods that minimize pollution. Happily, the sugar industry is in 

a relatively luxurious position in this respect, since much of the industry‘s bulk wastes 

allow considerable scope for generating by-products, which can significantly off-set the 

cost of waste treatment. By-products are traditionally beyond the scope of this annual 

review, so the subject will not be further treated here.‖ 

  

The prevailing attitude before the adoption of the master plan was for the millers to 

complain and use their influence to gain exemption from environmental rules and regulations. 

For example, Tatel‘s
421

 analysis on the impact of environmental regulations on the production 

and competitiveness of sugar mills was not based on state-of-the-art mills, but on sugar mills 

built in 1927. As late as September 7, 1999, the Sugar Industry Environment Committee 

passed resolution no. 1,
422

 requesting the Department of Environment and Natural Resources 

to defer the implementation or adoption of the Revised Industrial and Commercial 

Wastewater Permitting Rules and Regulations of 1999. 

 

 With the master plan in place in 1999, sugar production started to increase from 1.5 

million tons per year to 2.4 million tons, just 0.3 million tons short of the peak attained in 

1975. The implementation of the master plan was assisted by the recovery of the sugar prices 

in 1998 until June 2006. Sugar recovery from the cane increased from 6 per cent to 8 per cent. 

Of the ten sugar mills that modernized their facilities, the production increased from a low of 

21.1 per cent at Tarlac Sugar Mill to a high of 153.8 per cent at Crystal Mill. However, five 
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sugar mills closed down. As Zabaleta
423

 noted, ―Of course some fell and died by the wayside, 

but culling is as good for mills and farmers.‖ 

 

 While the sugar extracted from the cane increased by 22.24 per cent for the 2002 - 

2003 period compared to the 1997–98 period, the sugar cane tonnage increased only by 8.48 

per cent during the same periods. Introducing improved sugar cane varieties, cultivation 

techniques, harvesting and transporting were more difficult than modernizing the sugar mills. 

Improvement in the sugar plantations‘ productivity is subject to a wider range of social and 

cultural factors and legislation than in the sugar mills. 

 

 

Summary 

 

 The sugar industry is a major sector of the Philippine economy. Sugar is a principal 

ingredient in a number of consumer goods ranging from soft drinks, toothpaste, cakes, 

candies, and medicine, to name a few. Sugar is produced in both developed and developing 

countries, although most of the exports come from developing countries. The price of sugar is 

subject to distortions, as importing countries protect their domestic sugar producers, and 

impose quotas to control imports. As developing countries like the Philippines are dependent 

on the preferential pricing under the quota system, the quota also serves as a foreign relations 

tool. 

 

 With the highly advantageous prices under the US sugar quota, the sugar mills and 

planters stagnated in competitiveness. In 1974, with the expiration of the Laurel –Langley 

agreement, the Philippine sugar quota was drastically reduced. The reduction coincided with 
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the collapse in the world market price from US 64 cents to a low of 3 cents in 1977. The sugar 

sector was further damaged by the monopolistic policies and lack of governance under the 

Marcos martial law regime. The sector further declined with the fractionalization of the sugar 

lands under the comprehensive agrarian reform program and the reduction of the sugar tariff 

under the Philippine commitment to GATT, and later WTO. 

 

 While the sector was subject to a number of cleaner production initiatives under 

bilateral and multilateral aid arrangements, the programs were mostly related to waste 

reduction or minimization. As the local and international demand for sugar continued to 

expand, local businessmen and entrepreneurs committed new capital and borrowed from local 

banks to modernize the sugar mills. The sugar plantations were also undergoing changes as 

the emancipated tenants formed cooperatives and worked closely with the sugar millers to 

improve their productivity. The sugar millers and planters used their business acumen to 

improve productivity without the slogans and rhetoric of cleaner production. The 

modernization and upgrading which the sugar millers carried out in 1999 was more 

comprehensive, and to all intents and purposes, nowhere near accommodating the cleaner 

production initiatives funded by multilateral and bilateral funding agencies. The 

modernization and upgrading programs were carried out in an integrated manner under 

license from specialized manufacturers of sugar mill process equipment. The modernization 

master plan of 1999 called for a complete overhaul and modernization of the sugar mills. 

 

 Moreover, the modernization and upgrading program resulted in the closure of five 

mills that were inefficient and had deteriorated to a stage that it was uneconomical to further 

operate them. This action is a break from tradition, where the sugar millers are provided 

incentives and assistance by the government regardless of the sugar mill losses because of the 
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large number of workers and planters affected.
424

 The sugar millers took commercial loans 

and the subsequent risks. Sugar mills with marginal profitability or which were facing high 

risks ceased their operation.  

 

 The quedan system of production sharing developed by the American colonial 

administration to maximize the sugar export to the US market, and later, to fill the US sugar 

quota, has remained a major barrier to further productivity improvement for the whole sector. 

Resolving the quedan issue is more of a cultural rather than an economic issue, as the US 

sugar quota today is less than seven per cent of the total sugar production compared to the 

mid 1970s when it accounted for almost 70 per cent. Considering US commitments under 

NAFTA and WTO, the Philippine sugar quota may decline further in the future. 

 

 The sugar industry in the Philippines has gone through the corrupt and crippling 

monopoly under martial law, the US quota, the break-up of large sugar estates, changes in 

planting and milling technology, reduction of protective tariffs, and entry into the market of 

competitive sweeteners. The last 30 years has been a testing time for the industry with a 

number of sugar planters and millers going out of business. The survivors now have better 

skills and knowledge to compete in the market.  

 

 The problem of the sugar industry in the Philippines is common to a number of 

developing countries. The Thai sugar industry is undergoing similar problem and will most 

                                                 

424
 One of the five sugar mills closed is the Danao Sugar Central in Cebu. When it closed down, my sister lost 

her rental income from leasing her land. The closure of the sugar mills had serious economic impacts, but to 

survive, the affected persons tried to examine better options, and in a number of instances, found opportunities 

better than those provided by the sugar industry. During the collapse of the sugar prices in the late 1970s, the 

sugar planters in Negros shifted to prawn farming and exporting their products to Japan. My sister did not realize 

that her land had industrial classification and she could get better income by leasing it to industries rather than to 

sugar farmers. 
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likely follow the same restructuring pattern as in the Philippines. 
425

 . The Bangladesh sugar 

industry losses up to 38 per cent of the sugar in wastage 
426

 and in 1996 the Asian 

Development Bank programmed a cleaner production loan for a soft loan with interest of 1 

per cent annum payable in 30 years. The loan went into appraisal but was never formalized 

for lack of interest. I was a member of the appraisal team. 

 

  

                                                 

425
 Editorial (2006) Bitter Pill for Sugar Industry, The Nation, English Edition ed., January 9, 2006, Bangkok, 

Thailand. 

 
426

  DKH Engineering Consultants (1996), Bangladesh Industrial Efficiency Project, Manila, Philippines, Asian 

Development Bank, Manila, Philippines.  
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CHAPTER VII 

 

CONCLUSIONS AND RECOMMENDATIONS 

 

 

Realities of the business world 

 

 Since the beginning of human history, inventions and ideas have been closely guarded 

lest those fall into the hands of competitors. Persons initiated into the important trades or 

practices are sworn to secrecy and failure to maintain secrecy is often punished by death or 

excommunication. Today, inventions and ideas are strongly protected by copyright laws. 

Industrial espionage is a major concern among competing economies and companies 

especially in the electronic age where information is readily stored and transmitted across 

national boundaries and the complexities of industrial products makes it difficult to detect and 

identify the copyright of each individual component. 

 

 However, technologies and practices related to cleaner production are promoted not 

only from technical and financial perspective but also through legislation. International 

agreements such as ministerial declarations, bilateral agreements, and resolutions in 

international organizations promote cleaner production technology and practices. Technology 

transfer centres are established to facilitate the adoption of cleaner production. Cleaner 

production is a concept that addresses pollution degradation and at the same time improves its 

user market competitiveness. Yet, a large number of cleaner production initiatives fail to 

attract interests from the investors and potential users. 
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 The realities of the business, political, social and economic world are much more 

complex compared to the conceptualization of the proponents of cleaner production that 

would only work in a perfect or ideal market. However, free or ideal markets only exist in 

theoretical research. In the real world, national leaders promote social equity, protection of the 

labour force, balanced regional development, national security, preferential utilization of 

locally available resources, grandfather or exempt existing industries from environmental 

regulations, and the involvement of non-governmental organizations in the environmental 

impact assessment and in the process distort the market – often in favour of maintaining the 

existing situation. The distortion is further supported by the various controls in the 

international trading system ranging from: 

(i) direct and indirect control of monetary exchange rate; 

(ii) preferential multilateral trade agreements given to least developed countries for 

them to support national trade barriers; 

(iii) business apathy to the inclusion of catchy but non-operational slogans in 

international declarations; and  

(iv) soft laws promoting cleaner production.  

The international organizations promoting cleaner production or its variants, develop their 

own terminology, programs and policy even within the same international documentation, 

such as the Agenda 21. This practice creates confusion, promotes duplication plans and 

programs, wastage of resources and confusion among the potential users of cleaner 

production. 

 

 

Conclusion 

 



 

332 

 

 In conclusion, the major shortcoming of the existing cleaner production programs is 

the inability of the promoters to comprehend the realities of the real world and move away 

from the narrow perspective of an ideal free market.  

 

 

Recommendations 

 

 To improve the implementation of cleaner production, it is recommended that the 

international and bilateral organizations involved in the promotion of cleaner production 

reconcile the definition, scope, policies, programs and strategy. They have to sacrifice their 

ownership and exclusive rights to variations of the cleaner production in order to eliminate 

confusion and apathy among the potential users. A more coherent implementation strategy for 

cleaner production will result to more efficient use of scarce resources. 

 

 While it is difficult to obtain unanimous agreement among sovereign states 

participating in an international agreement, the long-term and common interest of mankind in 

protecting the environment and at the same time promoting development is best served by 

operational agreements rather than catchy and non-operational phrases. 

 

 It is recommended that cleaner production proponents should realize the market 

imperfections caused by national laws intended to promote (i) industrial development, (ii) 

national security, (iii) balance regional development, (iv) protection of the disadvantage 

groups such as labour laws, (v) utilization of locally available raw materials and energy 

resources (vi) stability and security of existing industries such as grandfather clauses in 

environmental legislation and (vii) politicization of science and technology. 
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 It is also recommended that proponents of cleaner production consider the impacts of 

bilateral and multilateral treaties designed to ensnarl the national interests of developing 

countries into the protection of non-competitive production sector in developed countries. 

 

 It is further recommended, that proponents of cleaner production evaluate the impact 

of the market distortion caused by the flow of capital from one country to another as it affects 

the exchange rate of the local currency, and the monetary policy as it affects the international 

competitiveness and the pricing of labour, raw material and energy inputs hereby negating the 

potential benefits of adopting cleaner production. 

 

 It is strongly recommended the proponents of cleaner production evaluate the impacts 

of unrealistic environmental standards and regulations as they affect their enforcement hereby 

negating the environmental benefits of cleaner production. 

 

 As most proponents of cleaner productions are believers in the free and ideal market, 

history has shown that entrepreneurs willingly pay for technology and processes that improve 

their market competitiveness and if unable to secure the rights legally, they spy, forge, and 

illegally copy. In a free market and ideal market there is no need for proponents of cleaner 

production. Cleaner production is best left to the market and the decision makers in the 

enterprises that are potential user. The decision makers will have to evaluate the complexities 

of the real world and take the risk for the success and failure of cleaner production. After 

more than twenty years of promotion it is high time for the proponents to withdraw, find new 

challenges and let the potential users and the market decide. This is what I have done. 
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