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Preface 

In Economic and Social Council resolution 1989/25, the Council requested an analytic study of the 
main sectors of activity that have adverse effects on environmental preservation and the factors that 
determine the allocation of activities between developed and developing countries. The present report, 
entitled Climate Change and Transnational Corporations: Analysis and Trends, is in response to that 
request. 

The problem of global warming and the dangers it presents to global survival are being given high 
priority by the United Nations. Discussions are under way leading to a convention on global climate 
change under the auspices of United Nations intergovernmental bodies. The study was designed as a 
contribution to that process. It focuses on six transnational energy-producing and energy-consuming 
industrial sectors, in which corporate practices have a direct and major impact on the problems associated 
with global climate change. The sectors are fossil fuel production, transportation, electricity-generation, 
energy-intensive metals production, chlorofluorocarbons and other ozone-depleting chemicals, and 
inorganic nitmgen fertilizers. 

The study explores the relative differential impacts between industrialized and developing countries 
of each sector, and asks how each sector would have to be restructured in order to limit global climate 
change and ozone depletion. It concludes that major changes in the technical processes and investment 
patterns of the transnational corporations in those sectors would be necessary if catastrophic 
environmental changes are to be avoided. 

Dr. A rjun Makhjjani, President of the Institute for Energy and Environmental Research in Tacoma 
Park, Maryland, acting as consultant to the Centre, prepared this report. He was assisted by Dr. Ariane 
Van Buren, Amanda Bickel and Scott Saleska. 

New York, December 1991 
Executive Director 

United Nations Centre on Transnational Corporations 
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EXECUTIVE SUMMARY 

Human activities which result in the release of carbon dioxide, chlorofluorocarbons and other 
chemicals to the atmosphere threaten to change dramatically the earth's climate and damage its protective 
stratospheric ozone shield. Many national Governments and international institutions have recognized 
that addressing the problem of human-generated emissions of greenhouse and ozone depleting gases is 
one of the most important challenges the world now faces. 

The present study concentrates on the ways in which the activities of transnational corporations 
contribute to this global environmental h a t .  It identifies concrete steps that transnational corporations 
(TNCs) can adopt to mitigate the damage and prevent future destruction. The overall purpose of the study 
is to contribute to the analysis of environmental restructuring and the requirements for a sustainable 
economy. Environmental restructuring will require the redesigning of economic activities, such as 
investment patterns and technological choices, in ways that inflict the least possible damage to the 
environment and achieve sustainability. The policies and principles recommended in this study comple- 
ment actions that need to be taken by other institutions, such as national Governments, non-governmental 
organizations, the United Nations system, and other interested parties. 

The threat of global climate change caused by anthropogenic emissions is expected to be a far more 
difficult problem to address than stratospheric ozone depletion, which has been addressed through the 
intergovernmental agreement, the Montreal Protocol on Substances that Deplete the Ozone Layer, of 16 
September 1987. The decisions made by Governments, corporations and citizens over the next several 
years will be pivotal as international negotiations on limiting those gases are as yet in an early stage. 

Most of the chemicals involved in ozone depletion and global warming are closely associated with 
industrial activities. The combustion of fossil fuels as a source of energy is the most important cause sf 
the growing accumulation of carbon dioxide in the atmosphere, the source of roughly half of the global 
warming problem. Emissions of the greenhouse gases methane and nitrous oxide also result from the 
production and use of fossil fuels. Additional nitrous oxide emissions are tied to energy-intensive 
practices in agriculture, such as the use of nitrogen fertilizers. Chlorofluorocarbons and their chemical 
relatives would not be present in the atmosphere at all were it not for their development and use by humans 
in the twentieth century. 



In June 1990, the Intergovernmental Panel on Climate Change (IPCC), made the following 
calculations: * 

"Atmospheric concentrations of the long-lived gases (carbon dioxide, nitrous oxide and the 
CFCs) adjust only slowly to change in emissions. Continued emissions of these gases at present 
rates would commit us to increase concentrations for centuries ahead. The longer emissions 
continue to increase at present-day rates, the greater reductions would have to be for concentra- 
tions to stabilise at a given level. 

"The long-lived gases would require immediate reductions in emissions from human activities 
of over 60% to stabilise their concentrations at today's levels; methane would require a 15-20% 
reduction." 

Governments, citizens, international organizations and private industry will all have to participate 
if such reductions are to be realized. The actions which will have to be taken will touch most aspects of 
industrial society. Transnational corporations will play a particularly important role. The influence of 
TNCs extends over roughly 50 per cent of all emissions of greenhouse gases. This includes about half 
of the oil production business, virtually all of the production of road vehicles outside of the centralized 
economies, most ~Norofluorocarbon production, and significant portions of electricity generation and 
use. 

The transnational corporate role in the energy sector and in the release of damaging gases must be 
understood both in its present and historical context. The report uses the case study approach in order to 
provide insight into the complex issues of the global environment and the role of TNCs through concrete 
examples which illustrate the variety of problems faced. Each case study includes discussion of the 
problems and the possibilities of restructuring. 

Case studies 

The case studies look at transnational corporations which are involved in several different stages 
of the energy sector: producers of fossil fuel, vendors of equipment or materials which utilize fossil fuels 
and corporations which use energy-intensive manufacturing processes. The role of TNCs in the produc- 
tion and consumption of CFCs and in the production of nitrogenous fertilizers, which similarly result in 
greenhouse gas emissions, will also be analysed. These case studies are complementary to those which 
deal more directly with the energy sector. The case studies are the following: 

(a) Fossil fie1 production 

Although control of the industry by the largest TNC oil producers has lessened significantly in 
recent decades, TNCs still produce or market roughly 50 per cent of fossil fuels. Direct release of 
damaging emissions from this industry include carbon dioxide from energy consumed in the production 
process approximately 8 per cent of all carbon dioxide emissions and releases of methane (the primary 
component in natural gas) from leaks during natural gas production, leaks from coal mines and from 

* IPCC, "Policy-makers' summary of the scientific assessment of climate change", Report to IPCC from Working Group 
I, p. 1 (June 1990), prepared at the Meteorological Office, Braclmell, United Kingdom. The IPCC is an intergovernmental 
body under the joint auspices of the World Meteorological Organization 0) and the United Natiom Environment 
Programme (UNEP). 
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venting at the oil well-head. This wasteful venting of natural gas released during the oil extraction process 
represents a loss to developing country economies and natural resource base. Transnational corporations 
focusing on producing oil for the industrialized American and European markets generally do not capture 
the natural gas, since it is not profitable for them to do so. 

(b) Transportation 

This sector is responsible for about 20 per cent of the projected global warming; most of this is in 
fossil-fuel-consuming road vehicles. Historically, automobile producers in the United States have 
discouraged both public transportation and non-fossil-fuel-based transportation. In addition, vehicle 
manufacturers continue to produce automobiles which are far less fuel efficient than available prototypes. 
Their unwillingness to change this pattern demonstrates the problems which can occur in the absence of 
effective and consistent regulation and taxation policies. 

(c)  Electricity generation 

Approximately one third of a l l  use of fossil fuels goes to the generation of electricity. Although 
most electric generation facilities are under national or regiond control, TNCs play an important role in 
designing equipment and plants. Plant designs have inappropriately placed priority on size rather than 
efficiency. Cogeneration, the simultaneous generation of electricity and heat, has been vastly underutil- 
ized and the exploitation of renewable energy sources (which are non-carbon based) has been neglected. 

(d) Production of energy-intensive metals 

Worldwide, the production of aluminium, copper and iron consume over 7 per cent of total 
commercial energy use. Aluminium alone, whose production process is the most energy intensive, 
absorbs 7 per cent of all industrial electricity use. The Grande Carajas Programme in Brazil, which 
includes mining and metallurgical projects and a hydro dam, was intended to be apositive force in Brazil's 
economic development, but it is also causing severe environmental and social problems through increased 
deforestation and the ruining of the livelihoods of the indigenous population. In the case of the 
Askosombo dam in Ghana, a Kaiser Aluminum joint-venture contractually required much of Ghana's 
available hydroelectric power, leaving the rest of the country to rely for many years on more expensive 
and less reliable sources of power. 

(e)  CFCs and other ozone-depleting chemicals 

These chemicals contribute at least 15 per cent of the global warming problem. TNCs are the 
primary producers and intermediate consumer of CFCs and related compounds, which are used in 
refrigeration and a variety of other applications. After initial resistance to reducing the use of those 
chemicals, both producers and users of CFCs have responded to the reality of international regulation 
(and the consequent global phase-out of the compounds) by working quickly to develop alternatives. The 
Montreal Protocol, which regulates the use of CFCs and has set up timetables for their elimination, serves 
as an excellent guide to the potential effectiveness of international regulation. 



Cf) Inorganic nitrogen fertilizers 

These chemicals contribute to global warming both because of the use of energy in producing them 
and because of the nitrous oxide which is released through their use. Nitrous oxides contribute roughly 
5 per cent of the global warming problem. Nitrogen fertilizer production is still largely in the hands of 
TNCs, which have historically promoted patterns of over-use, often in conjunction with government 
development schemes. Excessive use of fertilizers has also resulted in other forms of environmental 
degradation. 

The comparative environmental practices of corporations in different parts of the world reveal 
disparities between TNC production processes in countries where there is an absence of regulations or 
conflicting kinds of regulation for a variety of reasons. For example, cars produced for the Brazilian 
market are produced to a lower efficiency and emissions standards than those in countries where 
regulations are in place. Similarly, in the late 1970s, a ban on the use of CFCs in aerosols in Canada, 
Sweden and the United States did not affect other countries, where there was no regulation. 

Regulatory policies and environmental restructuring 

Addressing the problems of greenhouse gas emissions will require cooperative efforts by corpora- 
tions, Governments, intergovernmental organizations and non-governmental organizations. In most 
cases, transnational corporations cannot be expected to change their practices on their own. Even if 
individual corporations were to establish environmental protection as a goal, global competitiongenerally 
would make it difficult for companies that operate internationally to take costly conservation measures 
when their competitors do not. Once a global regulatory trend has been established by Governments, 
however, TNCs can provide a strong base of technical information with which rapid transitions to safer 
practices can be made. 

One of the most promising paths for reducing emissions of carbon dioxide and other damaging 
chemicals will be international guidelines on reductions, such as those established by the Montreal 
Protocol for CFCs and other ozone-depleting chemicals. Governments and local authorities will have to 
take responsibility for other specific steps. International bodies should also be involved because of the 
tmnsboundary implications of climate change and the role of transnational corporations. These steps 
should include specific regulations on energy efficiency and supplementary taxation to discourage 
wasteful practices. Tax revenue should help fund the development of more environmentally sound 
technologies. Taxation and regulation are complementary methods for requiring corporations to inter- 
nalize the costs of the environmental damage caused by their activities and the costs of switching to better 
systems. 

An important step in developing regulations will be requiring corporate environmental impact 
statements. Corporations which are vendors of equipment, the use of which involves release of damaging 
emissions, corporations which produce fossil fuels and corporations which use significant amounts of 
energy from fossil fuels or electricity should provide analyses of the damage their products or processes 
may cause to the environment, and the potential alternatives which are available. Statements should be 
made available to Government, non-governmental organizations, workers and the public at large. Those 
impact statements will provide a bank of information from which international and national regulatory 
standards can be developed. 
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Restructuring the energy sector will also be a vital element in limiting global climate change and 
ozone depletion. In the Bong run, conversion from fossil fuel energy sources to the use of alternative, 
renewable safe energy sources is the key to preventing global warming and the global environmental 
degradation related to industrial pollution. Until that is achieved, transition measures can and should be 
taken by TNCs and other large energy producers. Far-sighted companies should be making new 
invesmenls in alternative sources of energy, such as solar, geothermal, cogeneration, as well as 
environmentally safe exploitation of natural gas. 

The wide range of choices available today have the potential to displace significant amounts of 
greenhouse gas emissions. Evaluations of the emissions and other environmental problems related to 
those methods of generation in comparison to others will be necessary, along with analysis of the energy 
conservation potential. 

There is also significant room for improvement in recycling and reuse of toxic materials which 
would also reduce emissions. Restructuring will require determinations about energy-efficient and 
cost-effective alternatives. 

Improvements in the way vehicles are used and in the vehicles themselves would alleviate the 
present levels of greenhouse gas emissions and other forms of environmental degradation related to the 
transportation sector, such as urban air pollution. For the short term, increased fuel efficiency, fewer 
vehicles and fewer miles driven would reduce carbon emissions. All three of these are possible if industry 
can restructure with those goals in mind. 

The following are some suggestions for action by corporations and Governments that are discussed 
in the case studies. Some suggestions can be implemented fairly easily, while others will require 
significant revision of investment decisions. 

Production of fossil fuels 

(a) Venting from existing gas wells should be stopped immediately. A thorough analysis in areas 
where gas is still vented and flared would, in most cases, reveal the economic desirability, as 
well the environmental benefits, of trapping and utilizing the gas; 

(b) Utilization of natural gas to displace oil and coal in efficient power plants and in cogeneration 
stations should be accelerated. Steps should be taken in advance to investigate and cure the 
leaks of natural gas so as not to aggravate atmospheric methane accumulations; 

(c) Methods to minimize methane emissions from abandoned coal mines should be developed 
and implemented on an urgent basis; 

(hi)  A tax on fossil fuel in the OECD countries on the basis of carbon content would internalize 
some of the costs and could be used to implement various conservation policies. 

(a) Corporations should urgently start developing high efficiency prototypes and put them into 
production; 

(b) 'FNCs should observe minimum universal standards on emissions and fuel efficiency in their 
global production and marketing operations; 



(c) TNCs should do systems analyses, which include economic and environmental costs of poor 
tires, roads, older vehicles etc. Those would provide a basis on which countries could make 
reasonable decisions about the strucme of transportation systems; 

(d) International and national standards need to be mandated for fuel-efficiency requirements. 

Electricity utilities need to take steps to ensure the most efficient use possible of fuels. Producers 
of electric generation equipment must be required to produce generic and specific analyses which 
encourage the best use of energy resources. Those should include the following: 

(a) Comparison of relative greenhouse gas emissions among the various methods of electricity 
generation. Qptions should include other fuels, cogeneration and the same fuel with more 
efficient generation; 

(b) An analysis of energy conservation potential to supplement, complement or replace the 
proposed generation; 

(c) When options are considered, a full array of other costs, such as nuclear waste disposal and 
known accident risks, should be presented; 

(d) Specific attention should be paid to generator size and optimization for the particular grid in 
which the generator is being installed; 

(e) Power planning models in use are not adequate, since many are biased towards supply rather 
than conservation. Models of the "least cost" variety should be used. Contingencies and costs 
in case of shortages and surpluses and the ability of the electricity system to deal with them 
should be presented; 

(f) Renewable energy sources - such as biomass, hydropower, various solar options, wind 
energy and geothermal energy - should be used wherever possible; 

(g) Analyses of the financial risk under various generation and conservation options are needed: 
the factors which must be considered are: (i) lead times of construction and realization of 
capacity; (ii) uncertainty due to national and international regulatory environment; (iii) 
variation in costs introduced by the size of equipment relative to grid size; 

(h) Health risks from the various options, combining various types of generation and conservation 
measures, should be assessed. 

Production of energy-intensive metals 

(a) Comprehensive analysis of all energy conservation options and their costs and benefits, not 
only for the enterprise, but also for the country in which the operation is taking place. Energy 
conservation options which are economical internally should be implemented in co-operation 
with Governments of host countries; 

(b) Analysis of the greenhouse gas emissions and other environmental implications of replace- 
ment materials which could fulfil similar functions; 
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(c) Analysis of the potential for using recycling to produce similar quantities of materials both 
in the country where operations are taking place or proposed, as well as in the countries where 
the product is to be marketed. This should include an analysis of the option of importing scrap 
metals; 

(d) Comprehensive analysis of the environmental and health costs from production, use and 
disposal of the product, and the countries which would be incurring those costs under the 
prevailing marketing plan. 

CFCs and other ozone-depleting chemicals 

(a) Corporations should halt the use of CFCs as quickly as possible - before international 
deadlines if practicable. This is clearly feasible in almost dl industries, with the possible 
exception of the manufacture of refrigerators; 

(b) Corporations should halt the use of other chemicals also known to be highly damaging to the 
ozone layer, such as methyl chloroform or carbon tetrachloride, before international dead- 
lines; 

(c) Corporations which produce materials which store CFCs or even CFC alternatives, such as 
producers of polyurethane foam and refrigerators, should be expected to work on methods to 
recycle and recover those products and, if feasible, they should be held responsible recovering 
them; 

(d) HFCs and HCFCs should be used to replace CFCs as little as possible. They should not be 
used in aerosol spray cans, since other alternatives are available. For other more vital uses, 
they should be viewed strictly as interim substitutes. In general, corporations should seek to 
replace CFCs with materials which are as benign as possible in al l  environmental, health and 
safety respects. 

Inorganic nitrogen fem'lizers 

Since TNCs have been very active in promoting the use of the chemical nitrogen fertilizers, they 
should carry out assessments of the damage that such use has already done, and what might be done to 
repair it. 

TNCs now involved in developing plant varieties which are genetically engineered and which will 
require even more dependence on TNC-manufactumi inputs should perform comprehensive assessments 
of the energy, environmental, social and economic impacts of those new products before they are sold. 

In the context of present chemical fertilizer plants and applications, TNCs should: 

(a) Make estimates on a country-by-country basis of how much the use of chemical fertilizers 
could be reduced by more efficient application and subsritution by organic nitrogen, nitmgen- 
fixing crops etc.; 

(b) Make investments to reduce energy consumption in the manufacture of chemical fertilizers. 
Potential savings are estimated by the World Bank to be as high as 10 to 25 per cent; 



(c) Include information about alternative methods of fertilization and pest control in their 
literature, which is distributed to extension agencies and farmers; 

(d) Conduct systems studies of the different options to determine the relative desirability of 
selective application of commercial fertilizers and substitution of natural sources. Users of 
inorganic nitrogen fertilizer should seek to reduce its consumption and find alternative plant 
nutrients. 

Over the coming years, regulatory activities and international agreements are likely to alter 
considerably the framework within which those TNCs which affect greenhouse emissions function. The 
present study concludes that major changes, such as the ones discussed above, in the technical processes 
and investment patterns of TNCs will be necessary if potentially catastrophic environmental degradations 
are to be avoided. 



PART ONE 

Overview 





CHAPTER I 

INTRODUCTION 

The present study is an outgrowth of one of the projects mandated by the Economic and Social 
Council in its resolution 1989125 of 25 May 1989. The Council requested, among other things, analytic 
studies on the main sectors of activity that have adverse effects on environmental preservation, and the 
elaboration of operational principles for strengthening the participation of TNCs in efforts for environ- 
mental preservation and protection. 

The overall purpose of the study is to contribute to the analysis of environmental restructuring and 
the requirements for a sustainable economy. Restructuring will require the redesigning of economic 
activities, such as investment patterns and choice of technological processes, in ways that inflict the least 
possible damage to the environment and that achieve sustainability. A complete and comprehensive 
blueprint for such environmental restructuring is far beyond the scope of the present study. Instead, the 
study concentrates on ways in which the activities of transnational corporations, and the current 
framework of incentives, which influences how TNCs decide to undertake those activities, contribute to 
the global environmental threat which confronts the world today. Using that analysis as a basis, the study 
discusses the impact of environmental restructuring on TNCs and identifies concrete steps that TNCs 
can adopt in order to help reduce their contribution to that threat. Those policies and principles 
complement actions that need to be taken by other institutions, such as national Governments, non- 
governmental organizations, the United Nations system and other interested parties. 

A host of serious environmental problems face the world today, ranging from the threat of global 
warming owing to the emission of greenhouse gases, to the problems posed by acid rain, deforestation, 
hazardous and nuclear wastes, urban smog and even ordinary garbage disposal. 

The actions which will have to be taken will touch most aspects of industrial society. Most of the 
chemicals involved in ozone depletion and global warming are closely associated with industrial 
activities. The combustion of fossil fuels as a source of energy is the most important cause of the growing 
accumulation of carbon dioxide in the atmosphere, the source of roughly half of the global warming 
problem. Considerable emissions of the greenhouse gases methane and nitrous oxide also result from the 
production and use of fossil fuels. Emissions of nitrous oxide, a damaging chemical, are tied to 
energy-intensive practices in agriculture, such as the use of nitrogen fertilizers. Chlorofluorocarbons and 
their chemical relatives, which are associated with ozone depletion and which are also strong greenhouse 



gases, are anthropogenic chemicals which would not be present in the atmosphere at all were it not for 
their development and use by humans in the twentieth century. 

In June 1990, the Intergovernmental Panel on Climate Change (FCC), made the following 
calculatio~s: ' 

"Atmospheric concentrations of the long-lived gases (carbon dioxide, nitrous oxide and the 
QCs) adjust only slowly to change in emissions. Continued emissions of these gases at present 
rates would commit us to increase concentrations for centuries ahead. The longer emissions 
continue to increase at present-day rates, the greater reduction would have to be for concentra- 
tions to stabilize at a given level. 

"The long-lived gases would require immediate reductions in emission from human activities 
of over 68 per cent to stabilize their concentrations at today's level; methane would require a 
15 to 20 per cent reduction.'' 

By addressing those problems, however, other serious problems will implicitly be addressed. For 
example, the primary greenhouse gas of concern is carbon dioxide, which is emitted as a result of 
energy-producing activities which rely on the combustion of carbon-based materials like coal, oil or gas. 
Burning those materials also releases various amounts of nitrogen and sulfur oxides, which contribute to 
smog and acid rain. Thus, reducing energy dependence on the combustion of carbon-based materials 
(primarily fossil fuels) will not only reduce greenhouse emissions, but will help alleviate problems such 
as acid rain rand urban smog. 

But global environmental problems are unique in that, in order to be fully addressed, solutions must 
ultimately be implemented on a global international scale. Local environmental problems like urban smog 
are theoretically addressable and largely solvable by the local community acting on its own (although 
action on the provincial, state or national level greatly facilitates local community action). This is not the 
case with global problems, which must also be addressed by international institutions and structures as 
an essential complement to local and national action. 

The present state of very high emissions and inefficient use of energy, as well as the relatively 
undeveloped state of alternatives which are environmentally more sound, has complex roots. There are 
many actors in addition to Governments and TNCs which influence energy policy and practices and 
therefore influence the problems associated with global climate change. Within the industrial complex, 
other large-scale energy producers and consumers, institutions such as nationally-owned companies and 
the industrial operators within centrally planned emnomies, also have a major impact. The economic 
policies of the international and multilateral banks and institutions also influence energy policy and 
practices. Of course, the tastes, needs and desires of individual consumers and users, whether of cars, 
high-energy use manufactured goods, or through home consumption in cooking, heating and dr-con- 
ditioning are clearly influential. 

1 IPCC, "Policy-maken' summary of the scientific assessment of climate change", Repoa to LPCC from Working Group 
I, p.1 (June 1990). prepared at the Meteorological Office, Bracknell, United Kingdom. The IPCC is an intergovernmental 
body under the joint auspices of the World Meteorological Organization (WMO) and the United Nations Environment 
Programme (UNEP). 
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A. The global environment and TNCs 

Transnational corporations are key playels in the international arena and they represent some of 
the most powerful economic forces in the modem world. Annual sales of the larger TNCs are on the 
order of $100 billion. Thus, they have a significant portion of the resources that will be needed to address 
environmental problems. 

Given the size and scope of the industrial activities undertaken by TNCs, it is not surprising that 
they play a central role in the generation and accumulation of greenhouse and ozone-depleting gases 
through both the production and consumption of fossil fuels. Transnational corporations are involved as 
extractors, refiners and transporters of fossil fuels and as intermediate and final consumers of the energy. 

Transnational corporations are also intimately involved with implementing and operating the 
technologies which cause the problems that confront us. Although government and private national 
corporations are often engaged in production activities similar to those of TNCs, it is the international 
corporations which manufacture and market on such a large scale that, through their decisions, establish 
industry standards for production technologies, which are then replicated and dominate the industry. 
Initial decisions by TNCs abut  which production technologies should be used are thus crucial in 
establishing what the environmental impacts of a given production process will be. 

Transnational corporations produce the vast majority of fossil fuels in the developed, industrial 
world. They also participate in the production of oil and gas in other regions of the world either directly, 
through a share of the ownership of oil and gas fields or, indirectly, through marketing and export 
agreements and the sale of technology to nationally based corporations. In addition, nationally owned 
transnational corporations in some of the countries of the Organization of Petroleum Exporting Countries 
(OPEC) have moved to acquire downstream operations in refining and marketing of petroleum and its 
products in many countries of the world. Also, most of the oil production of OPEC is exported and 
marketed via TNGs. The portion of fossil fuel not produced by transnational corporations comes mainly 
from the economies of Eastern Europe (including the Soviet Union), China, Mexico and India. Finally, 
in 1985, roughly half of the total production of about 9.5 billion metric tons of coal equivalent of fuels 
was produced by TNCs. 

The role of TNCs in fuel consumption is more complicated, but equally pervasive. Consumption 
of fossil fuels is integrally involved in the everyday life of industrial society. Transnational corporation 
consumers include corporations that utilize electricity or consume fossil fuels directly in manufacturing 
processes, as well as corporations that serve as a conduit for others' use of energy, such as those that 
manufacture electricity-generation equipment (which transforms fossil fuels into electricity) or 
automobiles (which produce vehicles that require fossil fuels to run). Even when the TNC role is not 
dominant, it is difficult to identify any area of manufacturing in which TNCs do not play a significant 
role at some stage in the production-to-consumption process. 

The quantitative aspects of the role of TNCs in greenhouse gas emissions is a little-researched 
subject and, for that reason alone, the estimates presented here should be treated as tentative. However, 
besides the approximate nature of the calculations, there are inherent methodological questions and 
problems of fact and resp~nsibility that make any single calculation in this area a matter of controversy 
and debate. It is important in this context to remember the reason for those calculations: it is to come up 
with policies, procedures and principles which will allow for large reductions in greenhouse gas emissions 
and also pave the way for a transition to safe energy sources and environmentally and economically sound 



energy-consumption practices. Thus, the order-of-magnitude calculations are useful, since they indicate 
broad priorities for the development of public policy. 

Minimalist accounting of the involvement of TNCs in greenhouse gas emissions would ascribe to 
those corporations only the energy used directly in manufacturing processes and the extraction and 
refining of energy supplies, in direct proportion of TNC productive assets to total world productive assets. 
A maximalist accounting would add any greenhouse gases generated by non-TNCs which used the 
technologies or advice from service TNCs. An intermediate position would include emissions from 
activities of TNCs directly and from equipment such as cars and aerosol spray cans, which transnational 
corporations manufacture, but it would exclude emissions from those sources where TNCs have affected 
the design or selection of the technology, arranged financial credits or provided other service functions. 

On the basis of this intermediate view, a rough idea of the amount of greenhouse gas emissions in 
which TNCs are involved can be derived. The items included in deriving the figures are mentioned in 
parentheses in each of the paragraphs below. Thus, TNCs are involved in the following: 

(a) About half of the carbon dioxide emissions, including emissions from automobiles (OECD 
oil and gas use, plus half of OECD coal use, plus half of third world fossil fuel use); 

(b) Roughly 10 to 20 per cent of the methane emissions, including leaks and vents from natural 
gas pipelines anei Erom oil and coal production (half the venting from oil and gas production 
and use, half the emissions from coal mines); 

(c) Roughly two thirds of CFCs, including aerosol sprays, car air-conditioners, and solvents and 
refrigeration applications in the OECD countries (OECD CFC use); 

(d) Roughly half of the other gases, like nitrous oxides and ozone (greenhouse gas emissions due 
to tropospheric ozone and other pollutants correspond roughly to categories of fossil fuel use 
in item (a) above). This is a very rough assumption which understates the contribution of 
developing country sources, because of the higher emissions per unit of fossil fuel use in the 
developing countries. 

A designation of transnational corporation involvement is not meant to exclude involvement by 
any others in the emissions of greenhouse gases, for instance, in the use of cars or other consumer goods. 
The estimates are designed to indicate an order of magnitude of emissions which could be affected by 
measures taken by TNCs, whether self-initiated or government-mandated. This admittedly approximate 
picture is shown visually in table 1. 

B. Methodology: the case study approach 

The purpose of the case study approach is to provide insight into the complex issues of the global 
environment and the role of TNCs through giving specific concrete examples which illustrate the variety 
of problems faced. Those case studies look at TNCs which are involved in several different stages of the 
energy sector: producers of fossil fuels, vendors of equipment or materials which utilize fossil fuels and 
corporations which use energy-intensive manufacturing processes. In addition, several other areas of 
TNC involvement, which similarly result in greenhouse gas emissions, will be analysed, including the 
TNC role in the production and consumption of CFCs and in the production of nitrogenous fertilizers. 
These case studies are complementary to those which deal more directly with the energy sector. The 
phase out of CFCs serves as a model for some of the steps which will be necessary for reducing other 
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Table 1. Estimated involvement of transnational corporations in the 
generation of man-made greenhouse gases 

of the oil and gas use in OECD countries. 

d Chlomflumrbons. 

k/ Such as nitrogen oxides and tropospheric ozone. 

greenhouse emissions and the use of nitrogen fertilizers exemplifies one of the many ways, beyond fossil 
fuel combustion, that TNCs directly influence greenhouse emissions. Each case study will include some 
discussion of the problems to be faced if restructuring is taken seriously (and it must be taken seriously 
to prevent the dire consequences that are being phedicted as a result of global warming). 

In all, the areas covered in the case studies effect roughly 80 per cent of the greenhouse gas problem: 
fossil fuel production and use accounts for about 60 per cent of the emissions problem, chlorofluorocar- 
bons for about 15 per cent and nitrous oxide for about 5 per cent. TNCs are active in all of those areas 
to some degree. However, a considerable amount of production and use takes place within the centrally 
planned economies, where TNC participation in the energy sector is as yet relatively small. 

Within each case-study sector, four basic steps are taken: an overview of that sector as a whole is 
given; the importance of TNCs in that sector is reviewed; key TNCs in that sector are identified; and the 
activities of those TNCs which have contributed to global environmental problems are examined. Each 
case study will conclude with recommendations and operational principles for changing policies and 
practices to mitigate the problems. The applicability of operational principles developed here is not 
limited to TNCs. Indeed, they may be equally applicable to non-TNCs, joint ventures and governmentally 
owned industries. 

The following six major areas which contribute to global environmental problems are covered by 
case studies: 



(a) Fossilfuelproduction. Fossil fuels, when burned for energy production, emit carbon dioxide, 
the single most important greenhouse gas. Production activities also contribute tothe problem. 
First of all, energy is directly consumed in the production process, accounting for ap- 
proximately 8 per cent of all carbon dioxide emissions. Secondly, methane, another important 
greenhouse gas, is released in the production process owing to the wasteful venting and flaring 
of natural gas at oil wells, and from leaks during coal mining and natural gas production and 
distribution. TNCs produce or market roughly 50 per cent of fossil fuels; 

(b) Transportation. Transportation accounts for about 30 per cent of global energy use. The great 
majority of that energy use takes place in fossil-fuel-consuming road vehicles, which are 
produced largely by TNCs; 

(c) Electricity generation. Approximately one third of all fossil fuels are consumed in the 
generation of electricity. Most electricity-generating plants are under the control of national 
or regional entities, but TNCs play an important role in the design of generating equipment 
and plants; 

(d) Production of energy-intensive metals. The production of aluminium, copper and steel 
accounts for almost 7 per cent of total global commercial energy consumption, a vast amount 
for just one industrial sector. Metal-producing industries thus shape the energy-use patterns 
of large areas. Aluminium is the most energy-intensive of those metals, and is therefore 
examined in greater detail; 

(e) CFCs and other ozone-depleting chemicals. CFCs are anthropogenic chemicals which are 
the primary cause of stratospheric ozone depletion. In addition, they constitute 15 per cent or 
more of greenhouse gas emissions. TNCs are the prin~ary producers and intermediate 
consumers of CFCs and related compounds, which include halons (used primarily in fire 
suppression), methyl chloroform and carbon tetrachloride; 

(f) Inorganic nitrogen fertilizer production. Nitrogen fertilizers contribute to greenhouse gas 
emissions in two primary ways. First, through energy consumption in producing them (which 
accounts for roughly 1 per cent of total commercial energy consumption) and, more impor- 
tantly, through direct emissions of the greenhouse gas nitrous oxide during their use. Nitrogen 
fertilizer is produced largely by TNCs, which have promoted its use to the detriment of 
alternative farming methods, such as organic farming. 

Those six areas were chosen for several reasons. First, those areas together account for the vast 
majority of the world's greenhouse gas emissions and stratospheric ozone depleting chemicals, as well 
as contribute significantly to the more regional and local problems of acid rain and urban smog. 

Second, not only do those particular sectors account for the bulk of the world's global environmental 
problems, but TNCs have an inordinately large influence in those sectors - if not by direct control of 
the market, then by substantial indirect influence. 

Third, despite many structural similarities among those sectors, they also represent an important 
diversity of detail that is necessary to keep in mind when developing encompassing and effective solutions 
to global environmental problems. Solutions that are relatively easily implemented in one sector may not 
be as easily applicable to another. A primary example of that is the contrast between the problems posed 
by the production of ozone-depleting chemicals and the much more complex and difficult problem of 
carbon dioxide emissions associated with fossil fuel production and use. 














































































































































































