
Collaboration with IDEE/Bariloche Foundation 
Anew collaborative project has 

been started between the UNEP 
Centre and the Instituto de Economia 
Energet_ica (IDEE), Argentina; The 
project extends the Centre's colla­
borative activities in Latin America, · 
which are generally aimed at assist- · 
ing energy planners in the region to 
develop tools and criteria for assessing,.. 
environmental impacts and macro- · 
economic effects of energy policies. 

In the first stage of a plamied long­
term collaboration with IDEE, the 
project will focus on a critical analysis 
of present policy criteria and on a first 
approach io the formulation of new 
criteria and pl!lnning metho~s, and 
their application to the Argentine 
context. 

IDEE is a non-profit scientific 
institute, associated with the Bariloche 
Foundation, with its main office in 
San Carlos de Bariloche in the Rio 
Negro province of Argentina. The in­
stitute also has an office in the capital 

The UNEP Collaborating Centre on 
Energy and Environment is situated at 
Rise National Laboratory, Denmark 
and funded by the Danish International 
Development Agency (Danida), the 
United Nations Environment 
Programme (UNEP) and Ris0. 

The staff of the Centre: 
John Christensen, Head of Centre. 
Kirsten Halsnres, Senior Energy 
Economist. Gordon Mackenzie, Senior 
Energy Planner. Arturo Villavicencio, 
Senior Energy Scientist. Jette Larsen, 
Secretary 

Buenos Aires, facilitating regular clo­
se contact with the federal govern­
ment. 

IDEE was created with the purpose 
of developing a Latin American centre 
for research, postgraduate training 
and technical assistance in energy eco~ 
nomics and planning. In thi.s sense, 
IDEE constitutes the appropriate in­
stitutional frame for developing energy . 
environment planning methodologies 
adapted to the needs of Latin American 
countries. 

The work programme of the Centre 
is concentrated in four areas: 
ENVIRONMENTAL IMPACTS of 
energy production and use in 
developing countries. 
ENERGY POLICY in selected 
countries and formulation of guide­
lines for incorporating environment­
al considerations into energy policy. 
INFORMATION on energy-related 
environmental effects, energy 
planning methods and models. 
SCIENTIFIC AND TECHNICAL 
SUPPORT to UNEP on energy 
questions. 

IDEE;s research and teaching 
activities ad9ress the past, present and 
futrire energy problems of Argentina 
and Latin America, with the purpose 
of maintaining a complete and up­
dated knowledge of the region's diverse 
energy systems. One of the institute's 
major regular activities is a three­
month training course for Latin Ame­
rican eQergy professionais: "Energy 
Economics and Planning". 29 profes-

. sionals from 18 nations attended the 
1992.course. The UNEP Centre con­
tributed to the course with a seminar 
entitled "Methods and tools for 
energy-environment planning in the 
1990s". 

The new collaborative project will 
benefit from and supplement UCC's 
involvement in other national energy­
environment studies and act as a test 
case for an extensive proposed project 
which has been prepared jointly with 
the Latin American Energy Organ­
ization (OLADE). • 
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. Argentina: 
Environmental Implications of Energy Developments 
by Car/os Suarez, Instituto de Economia Ene'¥etica/Bariloche Foundation, Argentina 

T he energy sector in Argentina is . 
currently undergoing a process of 

rapid institutional change, from a 
system dominated byState-owned com­
panies, to a nearly totally privatized 
and deregulated one. The implications 
of this transformation in terms of 
future energy choices and environment• 
;li impacts will be among the issues 
addressed in the new collaborative 
study with the UNEP Centre. For ex­
ample, the reconciliation of environ­
mental concerns with the economic · 
realities of private ownership and 
investment criteria in the energy system 
will clearly be a major area of interest. 

The study conimencyd with an 
analysis of past trends in COz emissions 
from the energy sector, relating these 
to developments within the energy 
system such as fuel switching. Subse­
quent work will concentrate on 
establishing scenarios, both for a 
reference case and with alternative 
options for reducing emissions. 

The first results ofthe study on 
COz emissi.on duril'l:g the period 
1970-1990 are already available (see 
Figure 1), and the following pre-

. liminary conclusions can be drawn 
from them: 
• Total C02 emissions increased on 

average by 2.3 o/o annually during 
the 1970s, in spite of a drop in 
specific emissions of some 15% 
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over the whole period, attributable 
to significant development of the 
total energy system; 

• The most significant cut in the spe­
cific emission coefficient occurred 
in the power sector (-58% between 
1971 and 1985) due to the replace­
ment of thermal generation ]?y 
hydroelectric and nuclear gehera- · 
tion, and to the intensive use of 
natural gas for the production of 
thermal energy; 

· • The industrial, domestic and services 
.sectors also reduced their specific 
emission substantially within this 
period, mainly due to a significant 
penetration of natural gas and 
electricity to replace oil products 
andcoal; . 

• In contrast, the specific emission of 
the transport and the agricultur~ 
sectors remained practically stable 
~or twenty' years. Transport's share 
of total emissions stayed relatively 
staple around 30%, while agricul­
ture and miscellaneous exhibited a 
slight increase from 13 to 15o/~. 
The historical analysis focused on 

the substitution processes between 
energy sources within each oftbe sect­
ors were evaluated, and the following 
preliminary conclusions were reached: 
• Natural gas penetration is reaching 

saturation in both the industrial 
and the domestic/service sectors. 

There is thus little, margin for 
further substitution of oil products 
by natural gas to contribute to a 
reduction in C02 emission in the 
future; 

. • There is a certain additional margin 
•Within the domestic/services sector 

1 for the replacement of LPG, provided 
that the distribution network is 
extended to improve the access to 
natural gas in low-income urban 
areas; 

• Both sectors clearly experience a 
direct competition between natural 
gas and electricity. As long as the 
latter is generated from sources 
which do not emit C02 (hydro, 
nuclear, geothermal, other renew-· 
ables), replacing natural gas in 
thermal uses by electricity coUld · 
contribute to cutting down specific 
and total C02 emission; 

• Specific and total C02 emission can 
be reduced within the transport sect­
or by increasing the share of vehicles 
using compressed natural gas; 

• Finally, with regard to power gene­
ration, ohly the renewed application 
of a strategy of intensive use of 
non-C92-emitting technologies/ 
sources (hydro, nuclear, solar, wind, 
geothermal) will re-establish the 
downward trend in specific C02 
emission which was registered be­
tween 1970 and 1985. 
In the next part of the study, energy­

related emissions will be projected 
until the year 2010. The IDEE will de­
velop a new scenario reflecting recent 
institutional changes in the energy 
sector referred to earlier. This activity 
will take place in close collaboration 
with UNEP Centre, in particular one 
of the IOEE project staff will join the 
UNEP Centre as a guest resea~cher 
for a period in early 1993. • 
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Energy Planning Trends in Latin America 
T atin AmeriCa is endowed with a 
L large energy resource potential. 
Energy reserves have been estimated at 
about 70 billion tonnes oil equivalent, 
of which hydroelectric potential has 
the greatest share (360Jo of the total), 
followed by coal (27% ), petroleum 
(9%) and uranium (4%). There are 
however large variations in energy 
resources from country to country. 

For the hist two decades, many Latin 
American countries have been 

· making major efforts to adjust their 
consumption structure to meet their . 
resource availabilities. Energy policies 
have been directed towards two major 
objectives: the achievement of self­
sufficiency and diversification of 
sources. Countries have thus attempt­
ed to reduce the vulnerability of 
energy and economic systems to ex­
ternal contingencies such as the oil 
price increases and to reduce the share 
of hydrocarbons.in the structure of · 
energy balances. , 

The impact of economic crises, 
particularly the problems related to 
debt and financing in the energy 
sector, have hampered progress towards 
these objectives. Th~ scarcity of ex­
ternal resources as well as the decline 
in internal funding capabilities meant 
that by the late 1980s the energy 
sectors in most countries were suffer­
ing from deteriorated financial si­
tuation, burdening national treasuries, 
and cutting back on essential main­
tenance and investment. These 

. problems have developed within an 
institutional framework whfch has be­
come out-dated in many countries'. 

Environmental Issues 
Little attention was paid to environ­
mental impacts in the establishment 
and developm~nt of energy systems. 
Environmental effects have become 
more apparent in recent years and 
energy development in Ll\tin America 
in the 1990s is likely to be strongly 
influenced by the progressive incor­
poration of environmental considera­
tions into the energy-planning and 
decision-making process. 

According to the Latin American · 

Commission on Development and 
Environment, the main energy-related 
environmental problems of Latin 
American and the Caribbean countries 

. are: the deterioration of hydroelectric 
potential by inefficient management 
of high basins; the emission of air con­
tamin-ants; the contamination of in­
land and maritime waters by oil spills 
and the thermcti contamination of the 
water; problems related to the use of 
firewood (deforestation, indoor air 
pollution); the flooding of vast regions 
by hydraulic dams; the over-exploit­
ation or venting of hydrocarbons, 
and inefficiency in the transformation 
and use of energy. 

A great deal ofeffort over the past 
two decades has been devoted to the 
exploitation of the hydropower 
potential. The installed hydropower 
generation capacity increased by a 
factor of five during this period. At the 
same time, the share of oil in primary . 
energy consumption fell from 63 OJo in 
1970 to 49% in 1990. There is no doubt 
that these changes have represented 
a positive advance in terms of environ­
mental protection. However, increas­
ing concerns about the social and 
environmental impacts of hydro power 
are imposing new constraints that 
limit electricity generation in favour 
of other uses of water resources. 
These aspects have become key factors 
in determining how much of the re­
maining potential is, in fact, available 
for hydro power. 

Investment Requirements 
and Energy Efficiency 
Energy demand in Latin America is 
expected to grow at a rate of 3 %; which 
means a twofold increase of energy 
consumption in the year 2010 com­
pared with the consumption level in 
1990. According to the Latin American 
Energy Organization (OLADE) the 
investments required to meet projected 
energy demand during the 1990s have 

· been. estimated at US$ 320 billion cif 
which 54% is for expanding electricity 
generation and transmission. The total . 
investment requirement corresponds · 
to 15 OJo of the total exports from the 
region to th~ year 2000. 

These facts indicate that the energy 
sectors in most Latin ~erican coun­
tries face a complex set of problems: 
to secur~ vast amounts of capital for 
providing energy services and im- . 
proving standards of living; to improve 
the financial and institution,al per- . 
formance of the sector; and meet the 
locci'l and global environmental require­
ments compatible with sustainable 
energy development. 

The traditional strategy of relying . 
almost ex~lusively on new energy 
supply capacities, with their preference 
for centralized energy production, 
and their neglect of technological 
diversification, appears economically 
and financially inviable and environ­
mentally undesirable. In this context, 
the present energy situation and its 
perspectives has created a pressing 
need for identification of alternative 
energy technologies, energy demand 
management and,a fundamental under­
standing of the ways in which energy, 
economy and environment interact with 
one another. Latin American coun­
tries require powerful new strategies to 
provide enhanced and increas.ed energy 
services with substantially lower 
capital requirements and with greatly 
reduced local and global environment­
al impacts. 

With the advances in the efficiency 
of both energy production tech­
nologies and end-use devices have 
come innovative strategies for captur-

Continued on next page 3 
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Trends in Latin America ... 

ing'the benefits of these technologies. 
Recent studies have shown that a range 
of energy-efficient technologies, in-.., 
eluding appliances, lighting systems 
and components, industrial drive 
equipment, and efficient building ma­
terials and techniques allow far more 
energy services to be delivered per 
unit of investment than can be deliver­
ed from a new energy facility to less­
efficient end-use deviCes. By adopting 
a comprehensive approach to,all the 
options for providing energy services, 
Latin American-countries can reduce 
or eliminate the need for energy invest-. . 

ments, reduce reliance on oil as well 
as mitigate the environmental impacts 
of energy production and consump­
tion. 

Institutional Changes and 
the Environmental Dimension 
in the Planning Process 
Significant changes are taking place in 
both the institutions and the planning 
approac~ in the energy sectors of Latin 
American countries in response to the 
new challenges. Some countries have 
already started introducing institution­
al arrangements that will allow their 
energy sectors to recover their financial 
viability so that they can invest to 
meet a r~pidly growing demand, simul­
taneously improving their technical 
performance. The progressive intro­
duction of market forces in a sector 
which has been considered until now a 

.-natural state monopoly is rapidly 
gaining wide consensus. 

The incorporation of environment­
al aspects into the energy planning 
process also has consequences for the 
institutional side of energy sector. 
Energy-environmental policy issues 
are necessarily multisectoral in nature. 
Their implementation requires a whole 
system of rules and regulations by 
which competence, tasks and respons­
ibilities are divided among the insti­
tutions involved. 

The environment cannot be treated 
as a separate sector within the economy 
fqr the purpose of national policy 
formulation. Energy planning will 
therefore be developed more on a multi­
sectoral basis rather than being con­
fined to centralized groups represent­
ing the energy supply subsecto~ alone. 
This means that energy plannixfg is 

· expected to adopt a more indicative . 
character contrary to the mandatory 
form it has adopted lintil now. The role 
of governments will be focused on 
setting up the policy guidelines and the 
boundaries for energy development, 
while the implementation and manage­
ment of the en~rgy programmes will 
be transferred to private sector in 
varying degrees. . 

This new context implies some sub­
stantial changes. in the approach to 
energy planning. The objective of pro­
viding energy products is being re­
placed by the provision of energy 
services, so that demand side resources 
are evaluated along with new supply · 
options. Such.an approach, known as 
Integrated Resource Planning, is gain­
ing wide a·cceptance among energy 
planners as the most appropriate way 
to incorporate the benefits of energy 
efficiency impr9vements. On the other 
hand, the concern to reconciliate con­
flicting objectives (economic, environ­
mental and social) points to a need 
for new concepts and methodologies, 
such as the multi-criteria assessment 
methods, to complement more tra­
ditional energy-planning method­
ologies. 

The collaboration of the Centre 
with government departments, 
energy planning institutions, and 
OLADE aims at adapting and in­
corporating these new approaches 
into the planning activities of 
Latin American countries. Some 
examples of this collaboration 
are illustrated in this issue. • 

L. .ting. urn -

by Emilio Lebre 

·The main source of GHG emissions 
in Brazil is deforestation caused 

by the expansion of agricultural fron­
tiers, mainly in the Amazon region. 
The corresponding C02 emissions are 
very hard to quantify due to the lack 
of r~liable data concerning the exact 
surface of deforested land and the 
biomass densities Of the different kinds 
of forests affected. Within the wide 

· spectrum of figures found in the 
literature, one could mention thl! range 
of 290 to 410 Mt C (million tons of 
carbon) as a reasonable .estimate of its 
order of magnitude (1). 

Present C02 emissions due to energy 
· consumption are considerably lower. 
Our estimates give about 73 Mt C/year 
in 1990 (2). In the long run, however, 
emissions from the energy sector are 
bound to increas~ and overtake C02 
emissions from deforestation: a re­
ference scenario for the year 2025leads 
to 406 Mt C/year of emissions from 
fossil fuel consumption (3). Pressures 
stemming from demographic and eco­
no~c growth needs could well in­
crease the level of these emissions even 
further in the long term. Actually, 
under the assumptions taken in the 
construction ofthis scenario, the 
Brazilian population would increase 
from 146 million in 1990 to 233 
million in 2025, which still falls below 
its projected long-term steady~state 
level. And the assumed 4.70Jo of aver­
age annual economic growth would 
lead to aGDP/capitaofUS$ 6,270 
(measured in 19.84 dollars) in 2025 
which still lags behind present levels 
in industrialized countries. 

As one should expect that in the long 
run Brazil will sooner or later reach 
appropriate levels of income and 
population, the crucial issue concern­
ing C02 emissions remains the energy 
demand and supply patterns. Again 
one could fear even higher levels of 
emissions than in the reference case 
which assumes maintaining the same 
energy supply pattern of 1990. Indeed, 



the Emission of Greenhouse Gases ·· 
' 

in Brazil 
La Rovere, Energy Planning Programme, Federal University of Rio de Janeiro, Brazil 

this is a very low emission profile in 
regard not only to population (0.485t · 
C/year/capita) but also to economic 
acti~ity (0.181 kg C/US$ of GDP in 
1990). To put it on an international 
perspective~ Brazilian C02 emissions 
per MWhof electricity generated are 
more than ten times less than present 
U.S. levels and in the car transportation 
sector C02 emissions per energy used 
are half of U.S. figures. · 

This can be explained by the very 
large share ( 600Jo) of renewables in the . 
present Brazilian energy balance. 
Hydropower accounts for the over­
whehning majority (more than 90%) 1 

of electricity gen~ration. Ethanol from 
sugar cane secures more than half .of 
the energy consumed by car transpor­
tation. Sugar cane bagasse supplies 
6% of the overall Brazilian energy 

. balance. Renew~ble firewood and 
forest wastes are estimated to provide 
up to 80% of domestic. woodfuel con­
sumption. Industry has become the 
larger consumer of primary wood 
(62% of its energy content) to meet 
32 OJo of its beat demand, mainly be­
cause of the important role of charcoal 
as ~ fuel and feedstcick for pig iron 
manufacturing. Up to 20% of the . 
wood fuel and up to 30% of the char­
coal used in industry are estimated to 
be renewably produced. 

On the other haJ1d, given the huge 
amount of natural resources available 
in the country, the potential for renew­
able energy production is far from be­
ing tapped. An alternative scenario for 
the year 2025 shows the potential for 
halving energy sector COz emissions, 
compared to the reference case. This 
would require a strategy relying main-

. ly on the increase of renewable energy 
production (hydropower, ethanol and 
bagasse from Sl.lgar cane, afforestation 
programmes) and energy conservation. 

H owever, short-term prospects 
point in exactly the opposite direction. 
It was during the seventi~s that renew­
abies gained momentum to reduce 

skyrocketing foreign exchange ex­
penditures caused by high intermition­
al oil prices combined with large oil 
imports. Since the eighties, investment 
in renewables has been hampered by 
the lack of financial resources due to 
economic recession, high inflation 
rates and foreign debt, as well as the 
drop of oil prices and the reduction of 

oil imports thanks to an increase of 
domestic production. Accordjngly, the 
building of hydropower plants. was 
nearly stopped, the Alcohol Plan was 
frozen and is now seriously threatened 
by extinction, while all the incentives 
to afforestation programmes were cut. 

One can conclude that long-term 
prospects for limiting GHG emissions 
in Brazil will largely depend on the 
flow of organizational and financial 
resources, both domestic and from 
·abroad, towards energy conservation \ 
and renewables, beyond the struggle 
against Amazon jungle clearing. 
A huge potential exists for GHG abate­
ment at reasonable costs, and a 

number of opportunities for inter­
national cooperation towards this end 
can be identified. 

.To address these issues, a national 
team bringing together government 
bodies and research institutes, beaded 
by the Energy Planning Programme 
of the Feder~ University of Rio de 
Janeiro, has been working since 1991 
in cooperation with French, Asian and 
.African institutions. This collaborative 
team has be.en associated with the 
UNEP Greenhouse Gas Abatement 
Costing project since its inception in · 
1991, and has now joined the project 
officially for Phase 1\vo through 
funding from UNEP. • 
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Carbon Dioxide Emissions from 
the Energy System in Venezuela 

by Luis Villanueva, Ministry of Energy and Mines, Caracas, Venezuela 

I ~:~:~:~~~~· ~~;l~~~~~r~~GHG motor vehicles, would have a positive 
. effect on local air pollu~ion due to 

other exhaust gases. · 

V enezuela was the first Latin 
American country to introduce 

. environmental legislation, having 
enacted an environmental law and 
created its Ministry of Environment 
and Natural Resource in 1~77. More 
recently in 19921 Venezuela enacted a 
law which_allows for penalties to be 
imposed on activities with adverse en­
vironmental impacts. There is strong 
support in the government in favour of 
Venezuela taking a lead role in treaties 
and actions to protect the global 
environment. 

Attention has mainly been concen­
trated ()n two environmental issues: 
the increasing demand for land for in­
dustrial and social development, and 
leakage from the oil production in­
dustry. Although urban air pollution 
is becoming a serious problem in the 
country, the limitation of airborne 
emissions and air pollution have 
generally not been tackled specifically 
as yet. The recent focus on limitation 
of greenhouse gas emissions, however, 
provides the opportunity to analyze 
how emissions have evolved and to 
identify options for limiting their 

Venezuela has now joined the UNEP 
Greenhouse Gas Abatement Costing 

·Project through the'direct participa~ 
tion of the Planning Department of the 
Ministry of Energy and Mines (MEM). 
Other minist;ries and the energy pro­
duction and supply companies will also 
be involved through regular con- · 
sultation. The activity complements 
MEM's existing work on the GHG 
emission i~vehtory for Venezuela, and 
builds on earlier energy scenarios 
calculations in which MEM took active 
part. 

Oil-Based .Economy 
The Venezuelan economy is based 
mainly on oil, and is consequently. 
highly sensitive to fluCtuations m the 
international oil market. Venezuela 
has diverse and abundant energy re­
sources (oil, natural gas, coal and 

. hydroelectric potential) and is a mem­
ber of OPEC. Proven reserves of oil 
are 60 billion barrels and those for 
natural gas are about 3 x 1012 m 3

• Most 
of the natural gas is associated gas. · . 
The oil industry is state-owned and is 
operated through Petroleos de Vene­
zuela S.A. (PDVSA) which also owns 
refineries abroad, and even a gasoline 
distribution network in the US. 

Following a government decision in 
the early 1970s, PDVSA reduced the 
flaring of gas by about 950?o. In recent 
years, however, the amount of flared 
and vented gas has increased slightly as 
a consequence of the increase in crude 
oil production. Venezuela is still ex­
ploring the best economic use of its un­
flared gas: shipping of LNG to near­
by countries is being considered, as is 
the conversion of a part of the urban 
vehicles fleet to compressed natural 
gas. 

The major energy consuming sect­
ors in the Venezuelan economy are in­
dustry (49%) and transport (37%). 
Surveys undertaken by the Ministry of 
Energy and Mines have assessed the 
fuel efficiency of the two sectors to be 
~Ubstantially lower than those in the · 
industrialized world. 

Within the framework of national 
economic policies, there was a practice 
of making the fuels available in the 
domestic market at their produdion 
cost; rather than at their opportunity 
cost (i.e; export price). This has led to 
inefficient use of energy in several 
sectors of the Venezuelan economy. 
The Venezuelan government is in the 
process of addressing this pervasive 
inefficiency of fuel use. It is committed 
to fuel price reforms to bring tpe 
domestic fuel prices in line with the 
FOB export prices. The price of gas­
oline was doubled during the last year 
to the present USa 9/litre. However, 
social problems arising from inflation 
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Figure 1. The change in C02 emissions 
from three main sources from 1970 to 
1990. 
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and stagnation in the economy (partly 
resulting. from a falling rea] price of 
oil in the international market), have . 
brought the pace of this reform to a 
standstill. 

Historical Development of 
C02· Emis&1ons 
The historical development of C02 
emissions has been calculated using the 
methodology recommended by the . 
OECD/IPCC Joint Work Programme . 
on National Inventories of Green- . 
house Gas Emissions. Owing to lack 
of information on the actual C02 
emission factors from fuel combustion 
in the country, the recommended 
OECD/IPCC emis~io~ :fac~ors were 
used for the putpo~e of this study. 
Figure 1 shows hoW the contribution 
to total emissions from different 
sources changed between 1970 and 
1990, in particular the decreasing 
fraction attributable to flaring. 

Future Energy Scenarios 
and C02 Emissions 
Future energy demand was projected 
using the STAIR (Services-Transport­
Agriculture-Industrial-Residential 
demand) model, developed by the In-' 
ternational Energy Studies Group . 
of Lawrence Berkeley Laboratory 
(LBL) and applied previously iri 1990 
by the Ministry of Energy and Mines, 
within a project sponsored by the 
U.S. Environmental Protection Agency 
(BP A) in the framework of an IPCC/ 
UNEP study. Three different scenarios 
for economic development were 
established, and each one of them was 
tested for two cases: with and without 
new emission-control policies (high 
and low C02 emissions cases). The 
horizon of the study was the year 2025, 

Figure 2. Projected C02 emissions 
for the low emissions case of 
"medium, (taking off) scenario 
broken down according to fuels. 

with reference results for the· year 
2010. All scenarios were based on 
common assumptions regarding inter­
national economic growth and struc­
ture. These include, for example, the . 
a~sumption that OPEC will increase its 
market share leading to a stabilization 

. of oil prices, and that the external 
debt of the c~:mntry would not limit . 
economic .developm(mt. . 

Figure 2 shows the resulting C02 
emissions for the "medium scenario" 
(the so-called "taking-off" scenario 
in the LBL study), in the low emission 
case. In this case the average annual 
population growth rate will drop to 
2.20Zo in 2010, and to 1.60Jo in 2025; 
GNP growth rate will be 3.60Jo from 
1990 to 2010, and 4.50Jo from 2010 
to 2025. 

These results provide a starting point 
for the work within the UNEP GHG 
Abatement Costing Project. The 
scenarios will be adapted to ensure 
compatibility with those in the other 
country studies, as defined in the 
project guidelines. The work will con­
centrate particularly on identifying 
the investment and operating costs 
associated with emlssion control opt­
ions, and the macroeconomic effects 
which these are likely to have in Vene­
zuela. A further important aspect to 
be considered is the effect on Vene­
zuelan oil revenue, and hence the eco­
nomy, of lower international oil 
demand and prices which may be ex­
pected to accompany worldwide C02 
emission reductions on a significant 
scale. • 

SHORT MEETING 
REPORT 

Post-UNCED Seminar on 

Environment and Development 

Policy Issues 

In Asia 

T he Thta Energy Research Institute, 
New Delhi, India organized a 

3-day international seminar in October 
1992 to examine the implications for 
Asiaofthe United Nations Conference 
on Environment and Development 
(UNCED). The seminar· was jointly 
organized with the United Nations 
D_evelopment Programme (UNDP) 
and the International Development' 
Research Centre (ID RC) of · 
Canada. · 

Senior policy makers and research­
ers, ·mainly from Asian countries, 
and representatives of international 
orga,nizations attended the seminar 
which had three main objectives: 
• To present research papers on the:; 

policy implications of the rio Agree­
ments (Climate Change, Biodivers­
ity and the Rio Declaration), issues 
bearing on the agreements (such as 
technology transfer, incremental 
costs and institutional design) and 
approaches to devising actual 
policies and programmes in pur­
su~ce of Agenda 21. 

• To discuss in working groups and 
make recommendations on the im­
plications of the Rio Agreements 
and Agenda 21, the formulation of 
national/regional strategies, and 
the scope for regional cooperation 
and capacity building for sustain­
able development. 

• The adoption of a "Compact for 
Sustainable Development in Asia" 
embodying the expecta-tions of co­
operation and common perceptions 
in the implementation of the Rio 
Agreements and other post­
UNCED issues. The Compact was 
signed by a number of eminent 
Asian researchers, politicians and 
other public figures. 
The Centre was represented at the 

seminar by qordon Mackenzie. 7 
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Counting the Cost of GHG Abatement . 
UNEP National Costing.Project Enters Second Phase 

Scientific studies conducted in 
recent years, particularly under 

the IPCC, have investigated the link 
between greenhouse gases and global 
climate change. A ccmsensus has 
emerged, recommending that such 
erp.issions need to be reduced drastic­
ally worldwide if the risk of rapid 
climat~ change is to be reduced signific­
antly. Most recently the Framework 
Convention on Climate Change [1], 
signed in Rio de Janeiro in June 1992, 
established that emissions of green­
house gases should be linlited or redu­
ced through a coordinated int~r- . 
national effort. 

A number of studies have addressed 
the question of economic assessment 
of GHG abatem~nt. Many have arrived 
at widely diverging results, from eco­
nomic gains to sizeable costs which 
would have severe effects on a coun~ry. 
This disparity of results was one of the 
main reasons for initiating the UNEP 
project ''National Greenhouse Gas 
Abatement Costing Studies" in the 
latter part of 1991, to clarify the eco­
nomic issues involved in assessing the 

. costs of limiting greenhouse gas emis­
sions and to propose approaches for 
carrying out comparable costing 
studies. · 

The primary focus of the UNEP 
project is to examine how the impact 
of varying degrees of abatement on 
key cost indicators can be assessed. 
The methods should command broad 
consensus as providing reasonable 
indications of the costs involved in 
limiting emissions. They should also 
be practically realisable in relation 
to the available tnodels, data and insti­
tutional capacities in the countries 
involved. The project has been report­
ed in the previous two issues of 
C2E2News. 

Phase One completion 
The firs t phase of the project was con­
cluded in June 1992 with a workshop 
at Rise~ and the subsequent issue of the 
Phase One Report [2]. Phase One con-

sisted of detailed studies of the unde~­
lying issues in estimating abatemept · 
costs, including analysis of modelling 
options and reviews of existing cost 
estimates, and a small set of national 
reviews. These country reviews aiined 
at establishing the status of analysis 
and data in the countries concerned, 
and illustrate in depth the practical 
issues raised in embarking upon abate­
ment cost studies in widely diverse 
countries. 

Four core country studies 
The countr~ case studies of Zimbabwe, 
India, the Netherlands, and Denmark 
in the first phase of the project have 
highlighted many of the important 

· practical and theoretical problems.iis-. 
socia:ted with scen!ifio construction 

· and cost assessment: The' two develop­
ing countries, I ndia and Zimb<!:bwe, 
differ in size, en~rgy systems and ex­
perience with costing studies ~ Energy 
mod~lling and greenhouse gas studies 
are well established in India where a 
series of activities has led to improved 
economic modelling tools 'and expert­
ise 1n abatement assessments~ 

The project is coordinated by the 
UNEP Centre, with assistance 
from the Tata Energy Research 
Instituteofindia, CaminusEnergy 
Ltd of Cambridge, UK. 
Dr. Michael Grubb of London's 
Royal Institute of International 
Affairs is lead advisor and con­
sultant to the project team. The 
national studies are carried out by 
country teams funded by national 
agencies, bilateral donors and 
UNEP. 

Copies of the Phase One Report, 
the full Phase One Country 
Reviews for Denmark, India the 
Netherlands and Zimbabwe and 
the popular booklet "Counting 
the Cost" are available from the 
UNEP Centre. 

In Zimbabwe, on the other hand, 
the present UNEP study marks the 
beginning of such exercises in the 
country, and indeed in the Southern 
African region. 

The two developed countries, Den­
mark and the Netherlands, in spite of 
similar size, geographical location, 
and social and industrial structure, 
have chosen different approaches to 
GHG abatement costing. Thus even 
the small original cor:e group of coun­
tries represents a spread of situations. 

Aim of Phase Two 
Phase 1\vo ~s to develop and test a 

. methodological approach through a 
set of national case studies using 
c~m~on (or compatible) assumptions 
for parameters like international fuel 
prices, discount rates, emission fact-

. ors, and general technological qevelop­
ment. In addition every effort is being 
made to ensure that the structure of 
the analyses (e.g. time horizons and 
degrees of abatement considered)and 
the concepts of _cost used are similar 
for all countries. This will allow maxi­
mum comparability between assess­
ments. 

An essential feature of the case 
studies is the combination of the results 
of bottom-up (engineering) models, 
used for detailed system modelling of 

. GHG abatement scenarios, with short 
to medium-run macroeconomic 
models, in order to calculate the total 
macroeconomic effects of such stra­
tegies. This will involve improvement 
and utilization of the methodology of 
GHG-reduction cost curves. 

More countries in Phase Two 
Thanks to financial support from the 
Finnish, French, and Venezuelan 
Governments andadditional support 
from UNEP, the initial four countries 
have now been joined for Phase 1\vo 
by Brazil, Egypt, France, Senegal, 
Thailand and Venezuela. The exten­
sion of the project to ten countries, 
covering a wide range of development-



al and geographical settings, all carry­
ing out comparable n~tional studies 
of the cost of greenhouse gas limit­
ation, wm·provide valuable inform­
ation on the feasibility of a common 
approach. 

A possible third phase already being 
discussed would extend the approach 
to an even wider group of countries, 
concentrating on the establishment 
and consolidation of local expertise in 
the assessment of such costs, a,s well as 
considering possibilities for intra­
tegional cooperation for cost-efficient 
GHG limitation. 

Guidelines for a 
common approach 
A number of central issues relating to 
the problem of GHG abatement cost­
ing are discussed in the Phase Two 
Guidelines. These issues range from 
the definition of the concept of cost 
itself, through proposed future fuel 
price assumptions, to recommend­
ations for constructing scenarios. 

The proposed approach for the na­
tional case studies is shown schematic­
ally in Figure l. Comparability be­
tween the studies is being encouraged 
in all four areas, although it is accept­
ed that national teams are likely to use 
local data sources and models, and 
the assessment will be country speci fie. 
It is particularly important, however, 
that the analysis procedure and the 
general assumptions are followed by 
all countries. Some effort is also being 
made to encourage the use of the same 

SOCIAL. POLITICAL AND 
ECONOMIC ASSESMENT 

bottom-up energy model in as many 
countries as possible. 

Scenario definition 
'Dhe determination of abatement cost 
involves the comparison of an abate- . 
ment scenario.wi!h a "non-abate­
ment" reference situation. The defini­
tion of the scenario for the reference 
case, however, may present consider­
able difficulties. This is particulary 
evident in developing countries where 
economic and technological develop~ 
ment may be expeCted to fluctuate and 
continue to be dependent on external 
funding to a greater or lesser degree for 
some time into the future. Reference 
scenarios for many developing coun- · 
tries cannot therefore be derived on 
the normal "business as usual" basis. 

Reference scenarios for developing 
countries should assume no particular 
OHG abatement. This means, for ex­
ample, that there should be no bias 
against the use of fossil fuels, at least 
for GHG abatement reasons. The re­
ference scenario should normally 
assume a continued development of 
the energy system following general 
trends over the past decade. At the 
same time it must be assumed that 
modern efficient technology is instal­
led, as capacity is replaced or extended. 

International setting 
To ensure comparability between the 
different natio'nal studies they must 
all be placed within the same inter­
national setting- i.e. the same future 

Figure 1. Structure of proposed 
abatement analyses procedure. 

world. National scenarios therefore 
require a consistent global backdrop 
describing important factors such as 
economic growth, fuel prices and the 
general development of technologies. 

A mimber of global scenari~s have 
been prepared recently for use in other 
studies, and these provide convenient 
comnion reference points. The inter~ 
national scenarios proposed for the 
uNEP project are based on those of 
the World· Energy Council [3], along 
with the project team's own fuel price 
projections for the reference and 
abatement situations. 

The precise relation between global, 
regional and national scenarios. 
is difficult to define in general, and 
therefo_re it is left to the judgement 
of the national teams in tlie UNEP 
·project to decide on how the exogen-

. ous global scenario assumptions 
influence national growth patterns 

· and energy system development, 
etc. 

The combination of national refer­
ence and abatement scenarios with 
sets of global assumptions raises meth­
odological questions which are dif­
ficult to resolve satisfactorily in the 
context of isolated national studies. 
For example, the extent to which na­
tional assessments should assume that 
other countries ai:e also reducing 
emissions will affect the estimated 
national abatement cost. 

Widespread C02 abatement is likely 
. to depress the price of fossil fuels 

through reduced demand, while iso­
lated abatement could seriously affect 
the industrial competitiveness of 
nations. For oil exporting countries 
such as new project participants Vene­
zuela, the impact of global abatement 
with associated oil price changes will 
have an national economic impact ir­
respective of whether the country in­
troduces abatement measures. 

Continued on next page 9 
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Counting the Cost ... 

Third workshop in New Delhi 
The third project workshop will be 
hosted by the Tata Energy Research 
Institute in New Delhi, India from 22 
to 25 February 1993. This final meet­
ingwill allow participant~ to discuss 
their progress in follf}_}Ving the Phase 
Two Guidelines and to debate import­
ant issues related to the analysis, such 
as the definition of scenarios, forecast­
ing technical and economic develop­
ment, and integrating bottom-up and . 

. top- down approaches. 
The second phase of the project is 

scheduled to be completed in June 
1993. As a follow up to the project the 
Centre is planning a major inter­
national symposium being plaxined by . 
the Centre. The symposium with the 
provisional title "National strategies 
for Limitation of Greenhouse Gas 
Emissions" is tentatively scheduled to 
take place in De~ark early in 1994 .... 

References · 
I. UN (1992) UnitedNationsFrameworkCon­

vention on Climate Change. A/AC237 /Ll4, 
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Global Report), WEC Commission, World 
Energy Council, London, September 1992. 

SHORT MEETING 
REPORT 

Workshop on Climate Change and 

SustainableDevelopment, Paris, 

28 - 30 October 1992 

·The Centre International de Recherche 
sur l'Environnement et le D~veloppe- . 

ment (CIRED) organized an inter­
national workshop on "Prospective 
Modelling, Decision Criteria and 
International Negotiation on Sustain­
able Development: the Case of Climate 
Change". The workshop, with the 
support of the Agence de 1 'Environne­
ment et de la Maitrise de l'Energie of 
France, took place in Paris from 28 to 
30 October 1992. 

The first part of the workshop was 
centred on issues related to the long 
term modelling of the li~ks between 
economics, technical progress and 
environment. It was recognized that 
uncertainties and scientific con­
troversies related to the greenhouse 
effect represent a major challenge for 
modelling the impacts and establish­
ing decision criteria. There "Yere wide­
qmging discussions on the macro­
economic 4Jlplications of limiting 
greenhouse gas emissions. The con­
frontation between bottom-up and 
top-down-approaches in the assess­
ment of margins for "no regret" 
strategies in both developed and 
developing countries was one of the 
main topics of the debate. It was noted 
that the opposition between these. two 
types of approaches is no longer 
meaningful. Top-down approaches are 
becoming more disaggregated and try 
to take into account the techno­
economic potential of abatement 
strategies and bottom-up approaches 
try to incorporate economic con­
siderations. The two approaches 
appear, therefore to be complementary 
rather than contradictory. 

A number of specialists from OECD 
countries and developing countries 
attended the workshop. The Centre 
was represented by Arturo Villavicen­
cio. 

SHORT MEETING 
REPORT 

International W.orkshops on GHG 

Limitation at IIASA 

1\vo consecutive international work­
shops on related issues were held at 
the Internatjo!lal Institute for Applied 
Systems Analysis, Laxenburg, 
Austria. The workshops were attend­
ed many of the leading researchers in 
the field and provided an ide~ op- . 
portunity to discuss current activities 
in an international context, in par­
ticular the UNEP GHG Abatement 
Costing project was discussed in 
detail. . 

(i) International Workshop on Costs, 
Impacts and Possiblt! Benefits of COz 
Mitigation, 28-30 September 1992. 
The first workshop addressed the 
economic issues related to the reduct­
ion pf C02 emissions. After a general 
review of the econoffiics of global 
warming various issues were discussed 
in detail, including the potential im­
pacts of climate change, the specific 

. costs of reducing COi emissions, 
policy instruments, and modelling 
techniques. The discussions included 
a methodological and empirical dis­
cussion on the present state of inter­
national costing studies made by 
gl()bal :models. In additions, examples. 
of national GHG abatement costing 
studies in developing and industrial­
ized countries were also.presented. 
The discussion was closely related to 
the needs of IPCC and the ratifi­
cation process for the climate con­
vention. 

(ii) Energy-Related Greenhouse Gases: 
Reduction and Removal, 1-2 October 
1992. 
The following workshop dealt primar­
ily with energy technologies; scenarios 
and carbon removal technologies and 
the discussion was related to the needs 
of the IPPC subgroup on Energy and 
lndustry. 

The Centre was represented at both 
workshops by Kirsten Halsnres. 



Energy and Environment Studies in Zimbabwe 
by R.S. Ma~a, Southern Centre for Energy and Environment; Harare, Z~mbabwe 

Z imbabwe is ?n.e of the three African 
countries taking part in the . 

UNEP Greenhouse Gas Abatement 
Studies project, the other two being 
Senegal and Egypt. The Southern 
Centre for Energy and Environment 
has been commissioned by the Depart­
ment of Energy in Harare to carry out 
the country study for Zimbabwe, in · · 
collaboration with the Energy Systems 
Group at Rise, Denmark~ The study is 
supported by the Danish Internation­
al Development Agency, Danida. 

The Southern Centre for Energy and 
Environment (SCEE) is a non-profit 

· research facility, run by Zimbabwean 
researchers, which provides research 
support to Government and assists 
Zimbabwean industries in defiling 
options for sound energy end-use and 
environmental management. Current 
activities at SCEE, apart from the 
UNEP project, include the production 
of working documents for use in de­
fining the national environmental pro­
gramme in response to the Rio Earth 
Summit (UNCED) and collaboration 
with the Confederation of Zimbabwe 
Ind,ustries in defining simple and 
feasibkearly if!terventions for the im­
provement of environmental manage­
merit in manufacturing plants. 

Staff of SCEE also represent the· 
Government of Zimbabwe in the IPCC 
Technical Expert Group on Method­
ologies.for Estimating Net Greenhouse 
Gas Emissions. 

Local environmental issues 
In parallel to the work on global 
environmental issues, the Southern 
Centre is also active in the analysis of 
local environmental effects, partic­
ularly those associated with industry. 
In this regard, the SCEE has been 
engaged in discussions with local in­
dustrialists aimed at formulating · 
methods for determining the incre­
mental costs of achieving environ­
mental benefits. Zimbabwean in­
dustries, on their own initiative, are 
now beginning to define environment­
al codes of conduct and have establish-

ed an environmental sub-committee 
of which the Southern Centre is a . 
member. 

GHG emissionsfrom 
.timbabwe in 1991 
Research work for Phase One of the 
UNEP Greenhouse Gas Abatement 
Costing Studies at the Southern Centre 
focused. on producing an inventory of 
GHG emissions from the energy sector 
in Zimbabwe. Emissions from the use 
of biomass were not included, but one 
non-energy source of C02, the cement 
production industry, accounting for 
about i OJo of anthropogenic emissions, 
was assessed. Results of the exercise 
showed that Zimbabwe emitted 16.9 • 
million tonnes of C02 iri 1991, a doub-
ling since 198L Coal utilization was 
by far the largest contributor in 1991 
being responsible for 820fo of total 
emissions. Estimated per capita emis­
sions for Zimbabwe were estimated to 
be 1. 71 tonnes and emissions per unit 
of GDP to be 3773 tonnes per Z$ 
million in l99L 

Reference and Abatement 
Scenarios 
The Zimbabwe national team is now 
engaged in Phase 1\vo of the costing 
study, and will determine the cost of re­
ducing emissions up to 25% in the 
short term (2010) and up to 50% in the 
long term (2030). Both reduction 
figures are from baseline, i.e. from the 
level of emissions in the reference 
scenario, projected from the base year 

of 1990 .. The l~els of methane and 
nitrous oxide emissions will be assess­
ed as part of the study, but the per­
centage reduction figures will refer to 
C02 reductions as the principal offend~ 
inggas. 

Emission levels and eniission re­
ductions will be calculated for two 
economic development scenarios: 
(i) the reference case, "without abate­
ment", following present economic 
trends and with reasonable.fulfil-
merit of national development object­
ives, and (ii) the "abatement" case 
including structural changes in the 
energy supply base and in end-use tech- . 
nology. It is assumed that_ such inter­
ventions will not compromise ZiiD­
babwe's economic and social object­
ives, and also that GHG abatement 
occurs in the rest of the world so 
that Zimbabwe does not suffer the 
cost of unilateral action. 

Abatement options on the energy 
supply side will remain constrained by 
the limited availability of hydropower. 
Although potential exists for expand­
ing the hydropower generation 
capacity, the recurrence of drought 
conditions cannot be ruled out, and 
thus thermally based generation is 
necessary to maintain an adequate and 
reliable electricity supply. This means 
that coal remains the main option for 
electricity generation in the future. The 
limitation of the growth of COz emis­
sions will therefore be based mainly 
on efficiency improvements on the 
end-use side. 

The Greenhouse Gas Abatement 
Costing activities at the Southern 
Centre represent the leadipg edge in 
this field of research in Zimbabwe 
and in the Southern African sub-region 
as a whole. In addition to the direct in­
put to the UNEP project, providing 
the basis for a methodological frame­
work, the work is also providing vital 
answers to national policy questions on 
how to respond to this global issue 
which contains many serious arid 
potentially controversial issues for the 
country. • 1 



Energy Options for Africa 
Environmentally Sustainable 
Alternative's · 

A group of African energy experts 
came together inNairobi from 18 to 20 
May 1992 to evolve "A New Environ­
mentally Sound Energy Strategy for 
the Development of Africa" at a m.eet­
ing organized jointly by African 

· Energy Policy and Res~ch Network 
(AFREPREN), the Foundation for 

. Woodstove Dissemination (FWD), 
UNEP and the l.JNEP Collaborating 
Centre. 

The proceedings of the meeting have 
how been published by Zed Books, 
London. The book, entitled "Energy 
Options for Africa", was edited by 

A SECOND TWO­
YEAR PERIOD FOR, 
'THE CENTRE 
In October 1992 the Centre embarked 

· cin a further two-year period with con­
tinued and increased support from the 
.three founding institutions, UNEP, 
Danida and Ris0 National Laboratory. 
The Centre was established in October 
1990, with official opening early in 
1991, and the first two years have been 
characterized by the initiation and. · . 
expansion of a programine of activities 
within the overall mandate to promote 
the incorporation of environmental 
considerations in ene~gy policy and 
planning, especially in developing 
countries. 1\vo new staff members 
will join the Centre during the 
first half of 1993 . 

Step hen Karekezi and Gordon A. Mac­
kenzie. A limited number of copies 
are available from the Centre. 

As an indirect result of this African 
initiative the Centre was asked by the 
Swedish Agency for Research Co­
oper~tion (SAREC) to take part in a 
formal evaluation of AFREPREN 
and its activities. SAREC.helped 
establish AFREPREN in 1989 and 
·has since been the main sponsor of the 

GUESTS AT THE CENTRE 

Step hen Karekezi worked at the Centre. 
as visiting scientist for the month of 

. August 1992._Stephen is Executive· 
Secretary of the Foundation for Wood-

. stove Dissemination and Facilitator 
of AFREPREN based in Naifobi, . · 
Keriya. His main task during the stay 
was to coedit the book "Energy Options 
for Africa". · 

R.S. Maya was a gue~t at the Centre 
for the month of December 1992, 
working closely with Centre st;;tff on 
the UNEP GHG Abatement Costing 
Project, and with pther Ris0 staff on 
the country study f0r Zimbabwe. 
Dr Maya is director ofthe Southern 
Centre for Energy and Environment 
in Harare, Zimbabwe. 

network activities. John Christenseii 
is jointly responsible for the evaluation 
along wjthDr. Mike McCall of 1\vente 
University in the Netherlands. A more 
detailed presentation of the results of 
the evaluation will be included in the 

· next issue of C2E2 News. 
. The Centre was also invited to par­
ticipate in a workshop hosted by the 
Stockholni Environment Institute and 
'SAREC entitled "Renewable Energy 
Technologies in Southern and Eastern 
Africa" with the main objective of 
discussing which activities coulci best 
support a wider dissemination of re­
neWable energy technologies in the . 
region. Th~ workshop held on 24 and 
25 November included p~cipants 
from a number of African countries, 
Asia and Europe. 

C2E2 News. provides up-to-date infor­
mation at regular intei-vli!s on th~ act­
ivities of the Centre, UNEP and related 
events and developments. Information 
on forthcoming conferences, reports, 
stpdies, etc. are welcome. 

Editor: Gordort A. Mackenzie · 
Design: Annelise P1pug, Copenhagen 
The views expressed in this newsletter do 
not necessarily represent those of UNEP. 
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