
Business Focus Series 

The Energy Efficiency Market 
in Developing Countries: 
Trends and Policy Implications 

November 1997 

Prepared by 
U S Agency for International Development 

Office of Energy, Environment, and Technology 
Center for Environment 

Bureau for Global Programs, Field Support, and Research 



Thls paper was prepared by Hagler Bailly Serv~ces, Inc , under the Energy Efficiency Project for the 
Center for Envlronment, Office of Energy, Envlronment, and Technology of the U S Agency for 
International Development (USAID) Preparabon was overseen by the dlrector of the Agency's Office of 
Energy, Environment, and Technology, Jeff Seabnght, its deputy director, Alberto Sabadell, and Hagler 
Badly Services director John R Armstrong Anders Glader, Julie Fltch, Suzanne G Smith, Heather 
Vierbicher, Amit Dalal, and Steve Williams were the pnmary authors and researchers 

The authors gratefully acknowledge the extensive revlew, comments and guidance provlded by Amit 
Bando, Jeanne Clinton, Ahmad Faruqui, Carl Hocevar, and Frank Ahimaz 

The Busrness Focus Senes includes reports on promising environmental and energy markets in developmg 
countries Reports are of varying length and content, and may be regional, country-specific, or focused on a 
particular market segment To obtam more information about Busmess Focus Serles reports, please contact 
the USAID Global Bureau's Office of Energy, Environment, and Technology at (202) 712-1733 

THE ENERGY EFFICIENCY MARKET IN DEVELOPING COUNTRIES TRENDS AND POLICY lMPLlCATlONS 



ASD 
ASHRAE 
CFB 
CFC 
CFL 
DDC 
DSM 
ESCO 
GDP 
HVAC 
kwh 
IS0 
MDB 
MW 
NGO 
O&M 
OECD 
OEM 
R&D 
SITC 
T&D 
US AID 

ACRONYMS AND ABBREVIATIONS 

Adjustable speed dnve 
Amencan Society of Heating, Refngeration and Air-Conditioning Engineers 
Circulating fluidized bed 
Chlorofluorocarbons 
Compact fluorescent lamp 
Digital direct control 
Demand-side management 
Energy service company 
Gross domestic product 
Heating, ventilation and au--conditioning 
Kilowatt hour 
International Standards Organization 
Multilateral development bank 
Megawatt 
Non-governmental organization 
Operations and maintenance 
Organizauon for Economic Cooperation and Development 
Onginal equipment manufacturer 
Research and development 
Standard international trade classification 
Transmission and distnbuuon 
United States Agency for International Development 

M E  ENERGY EFFICIENCY MARKET IN DEVELOPING COUNTRIES TRENDS AND POLICY lMPLlCATlONS 



MARKET TRENDS AND CHARACTERISTICS 
2 1 Market Fragmentation 
2 2 Vanations in Energy Sector Conditions 
2 3 Market Penetration Rates 
2 4 Shifting Markets 
2 5 Electnc Utility Involvement in Energy Efficiency 
2 6 Construction Boom 
2 7 Worldwide Oil Market 
2 8 Greenhouse Gas Reduction 

MARKET OUTLOOK 
3 1 Definition of an Energy Efficient Product 
3 2 Actual Market vs Potential Market 
3 3 Market Behavior and Growth Assumptions 
3 4 Market Overview 
3 5 Regional Market Overview 
3 6 Technology Market Overview 
3 7 Regional Technology Markets 
3 8 Market Organization 

4 MAJOR POLICY ~SSUES AND ~MPLICATIONS 
4 1 Key Issues 
4 2 Influence of Regional Trends 
4 3 Influence of Market Charactenstics and Trends 
4 4 Recommended Actlon Plan 

THE ENERGY EFFICIENCY MARKE~ IN DEVELOPING COUNTRIES TRENDS AND POLICY lMP~ lcA l l0NS 



APPENDICES 

A Tables of Market Estimates 

Total 1996 Energy Efficient Market 
Total 2015 Energy Efficient Market - Aggressive Growth Scenano 
Total 201 5 Energy Efficient Market - Conservative Growth Scenmo 
Compmson of Energy Efficient Market to GDP 
Economic Growth Past, Present, and Future 
OECD Europe 
OECD Pacific 
USICanada 
Middle EasdAfnca 
AslaPacific 
Eastern Europe 
Latm Amenca 
Energy Efficient Building Controls Market 
Energy Efficient HVAC Market 
Energy Efficient Building Envelope Market (Insulahon and EE Windows) 
Cogeneration Market (equipment only) 
Energy Efficient Appliance Market 
Energy Efficient Boiler Market 
Process Controls Market 
Energy Efficient Motor Market 
Energy Efficient Adjustable Speed Dnves Market 
Energy Efficient Lighting Market 

B Technology Markets 

Building Controls and HVAC 
Building Envelope 
Cogeneration 
Household Appliances 
Boilers 
Industnal Process Controls 
Industnal Motors and Adjustable Speed Dnves 
Lightmg 

THE ENERGY EFFICIENCY MARKET IN DEVELOPING COUNTRIES TRENDS AND POLICY ~MPLICAT~ONS 



Conceptual Framework for Estimating Developing Country Energy Efficiency Market S ~ z e  2 
Types of Energy Efficiency Projects 5 
Electncity Consumption by Sector, Selected Countnes (1991) 9 
Construction Market, 1996 11 
Market Summary 19 
1996 Energy Efficiency Market by Regional Market Size 20 
201 5 Energy Efficiency Market by Range of Potential Market S u e  20 
1996 Energy Efficiency Market by Technology 21 
2015 Energy Efficiency Market by Technology 22 
Fastest Growing Technology Markets 22 
Multinationals by Market Segment 27 
Market Dnvers 28 

Building Controls Market 
HVAC Equipment Market 
Building Envelope Market 
Cogeneration Market 
Energy Efficient Appliances Market 
Industry and Utility Boiler Market 
Process Controls Market 
Energy-Efficient Motors Market 
Adjustable Speed Dnves Market 
Energy-Efficient Lightlng Market 

THE ENERGY EFFICIENCY MARKET IN DEVELOPING COUNIRIES TRENDS AND POLICY IMPLICATIONS 



1 Technology Market Growth 
2 Top Ten Technology Markets by Country in 2015 
3 Regional Growth Rates by Technology 
4 Overall Market Potential by Region 
5 Short-Term Pnonty Countnes and Technologies 
6 Medlum-Term Pnonty Countnes and Technologies 

B-1 Percentage of Households that Own a Refngerator 

THE ENERGY EFFICIENCY MARKE~ IN DEVELOPING COUNTRIES TRENDS AND POLICY IMPLICATIONS 



New market dnvers are rapidly expanding the market for energy-efficient goods and services in developing 
and emerging market countnes Though a number of bamers still remam, the energy efficiency market in 
developing countnes and emerging market nations 1s much more robust and vaned than it was just 20 
years ago 

This study was undertaken In order to ~dentify the new trends in the market for energy-efficient products in 
developing countnes Understanding where the markets are growing and changing will help policy makers 
determine where mternational donor agency attention and resources should be focused now in order to 
produce the greatest overall benefits over the next two decades In order to find that focus, the study's 
authors and researchers concentrated on collecting data that would help them charactenze the current 
market, outline expected trends, and recommend strategic action to take advantage of new trends in 
developing country markets 

This information is of particular interest to international donor agencies, companies marketmg energy- 
efficient products, and high-level policy makers within developing countnes who are determined to capture 
the full economic benefits of energy efficiency for thew countnes 

The data, as presented in this report, provide the first bottom-up charactenzation of the developing country 
energy efficiency market to date Rather than attempting to predict the potentla1 slze of the energy 
efficiency market between 1996 and 2015, this study focuses on collecting information about the most 
probable actual size of the market for energy efficiency technologies and services, using 1996 as the base 

Year 

Two scenanos have been used to estimate the market size for energy effic~ency in 201 5 a conservative 
growth scenano, which assumes that growth In the energy efficiency market is commensurate wtth GDP 
growth, and an aggressive growth scenano, which takes into account regional vanations m technology 
growth likely actions by multinational corporations and multilateral development banks, and assumptions 
about penetration rates of specific energy-efficient technologies 

ES.1 MARKET CHARACTERISTICS AND TRENDS 

The global energy efficiency market is diverse It covers products and services designed to meet a vanety 
of technical needs and to manage costs or resources in all sectors The current market for energy-efficient 
products and services can be summanzed by the following charactenshcs and general trends 
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Market Fragmentation Energy efficiency markets are fragmented This situation dictates that providers 
I 

of different energy-efficient products take diverse approaches to marketing thelr goods There is no one 
slngle market structure that encompasses all energy-efficient products or services Structures and 
penetration rates vary by country, reglon, and technology I 

Varlatlon m Energy Sector Condltlons Energy sector conditions vary both regionally and from country 
to country, affecting energy efficiency markets In emerglng market economies, multilateral development 
agencles and bilateral donors, along with local governments are the key catalysts for introducing market 
forces and supporting energy efficiency in the energy and industnal sectors Energy pnce reform has I 

already occurred in many emerging market countnes and energy pnces are approaching marginal costs and 
world market levels These costs, in turn, dnve market demand for energy efficiency In developing 
countnes, energy pnce reform, power sector restructunng, and environmental concerns are transforming 
the markets for energy and energy efficiency more slowly Energy shortages are still the greatest factor 
dnving the developments of energy efficiency markets In developlng countnes Many developlng countnes 
view energy efficiency as one measure they can take to help alleviate current and projected energy 
shortages The long-term effects of power sector restructunng in all countnes has yet to become fully 
evldent 

Shlftlng Markets Market opportunltles are shifting from OECD countnes to newly mdustnalized 
I 

developing countnes, due to several factors The developing world is expenencmg high rates of growth in 
energy demand, due to increasing energy usage per capita and nsing urban populations These high 
growth rates are expected to contlnue over the next decade and beyond, and are coupled with a slow-down I 
In the rate of new construction and industnal expansion in the U S , Canada, and Western Europe 

Restructurmg and Demand-Slde Management Both demand side management (DSM) and 
restructunng are attracting substantial Interest In developlng countnes DSM is viewed as a means of 
implementing load management and energy conservation, reducing brown outs and black outs in the short- 
run and reducing capltal outlays for new generatton capacity in the long run Restructunng sf  the electnc 
sector is typically undertaken as a means to open the power sector to pnvate capital Investment and to 
introduce competition In the generation, transmission, or dlstnbution of power As in the U S power 
sector demonopolizatlon and deregulation is expected to open the market to broader competition for energy 
services, includmg energy management and efficiency servlces 

Construction Boom The construction boom taking place in the developing world presents significant 
market opportunities for energy-efficient products and servlces in all sectors Asia's market is projected to , 
grow fastest averaging 1 1 % growth through 201 5 This boom presents both opportunltles and barners for 
energy efficiency markets The sheer volume of new construction will certarnly expand the markets for 
energy-efficient products such as glazed windows, ~nsulatlon, llghting and buildmg controls In addition 
increased pnvate sector involvement in the construction industry will likely stimulate demand for higher 
quality, more advanced products In the residential sector, growing middle classes have more disposable 
income to spend, further fueling market growth Residentlal construction will llkely be dominated by low- 
lncome housing, however, which is unllkely to be a significant market for energy-efficient products with 
higher first costs Construction practices also vary from country to country, and In some cases there are 
biases agalnst energy-efficient products 
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Worldwide Oil Market The World Energy Councll projects that developmg countnes w~l l  account for 
about 90% of the increase m world 011 consumption between 1985 and 2020 Thls puts significant upward 
pressure on oil markets and could lead to both hlgher pnces and greater volatlhty in the market The 
expectatlon 1s that 011 pnces will contmue to remaln stable for the foreseeable future However, if 011 pnces 
were to nse sharply, the economic benefits of energy efftc~ency Investment would improve dramat~cally 

Greenhouse Gas Reduction A growing Interest In energy efficlency In developing countnes comes from 
the threat of global cllmate change and commitments made to help reduce emissions Generally speaking, 
Increased emissions of greenhouse gases, such as from burn~ng of fossll fuels In power generatton, 
accelerate global climate change Thus, technologtes with smaller energy requirements indirectly influence 
climate change in a positwe way Because carbon emissions are a global rather than a local problem 
multilateral organizattons and donor agencies are beginning to redefine thew role In this area, to focus on 
more regional and global cooperation to achieve larger benefits 

What is an "energy-effment" product or serv~ce? Because of the difficulty of identlfy~ng and 
descnbing energy-efficient products, a worlung definition was established for the purposes of thls report 
In general, energy-efficient products were taken to mean those products which have energy efficlency 
performance ratings as their distingulshlng feature, apart from all other options or models in then- product 
line In some cases, this meant talung into account Items that were self-descnbed or marketed by their 
manufacturers as energy-efficient Included m this category are products that conserve all types of energy, 
not just electricity Some of the more common examples include lighting alr condit~oners, refngerators, 
and motors 

To assist in measunng and categonzing energy-efficient products, the market was broken up Into eight key 
end-use technology markets These are 

Building controls and heatlng, ventilation and air conditioning (HVAC) equipment 
Building envelope (windows, insulation, etc ) 
Cogeneration equipment and services 
Household appliances 
High efficiency boilers 
Industnal process controls 
Industnal motors and adjustable speed dnves (ASDs) 
Lighting 

Market Behawor and Growth Assumptions U S Department of Commerce import statistics for 1993, 
adjusted for 1996, have been used as a baseline for the data presented in thls report Ustng this method the 
size of the total energy efficiency market In developmg countnes In 1996 was estimated to be $9 5 billion 
To make the 2015 projections, two different scenanos were created, producmg estimates representing the 
upper and lower limits on the llkely market slze 
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b Consernatwe growth scenano Thls scenano used prevalmg economlc growth rates (based on 
historical GDP data) to make straght h e  projectlons for country and technology market sizes in 
201 5 Some secondary different~at~on was made In the projectlons based on the level of domestlc 
manufactunng capab~lity present In indlv~dual country markets Under this scenano, the total 
market slze in 201 5 IS estimated to be $30 7 b~llion 

b Aggressive growth scenarlo Thls scenmo assumes that energy effic~ency markets will grow faster 

than the economies of most countnes due mainly to increased technology penetration Usmg a 
vanety of lndustry data sources, such as manufacturer sales statistics, telephone interviews w~th 
manufactunng representatives, other business focus senes reports, and Hagler Badly propnetary 
data, this scenano estimates a larger market size In 2015, at $66 7 bllllon 

Flgure ES-1 glves an overvlew of the market projections 

Flgure ES-1 
Market Summary 

I Largest market segment I Process controls I Process Controls 

2015 
(conservative) Item 

Market Sue 
Largest regional market 
Largest country market 

Fastest growing reglon 
Fastest growing technology 
market 
Largest technology markets 

Overall 
Asla 
AfricdM~ddle East 
Eastern Europe 
Latin Amer~ca 

1996 

Asla 
Motors 

$9 5 b~ll~on 
Asia 
Chma 

Asla 
Motors 

$30 7 bllllon 
Asia 
Ch~na 

Budding 
Envelope 
Bu~ld~ng 
Envelope 
Budding 
Envelope 

2015 
(aggresswe) 

Process Controls 
Buildmg Envelope 
Bulldlng Envelope 
L~ghtmg 
Process Controls 

- 

$66 7 bill~on 
Asla 
China 
Lightmg 
Asla 
Llghtlng 

Llghtmg 
Process Controls 

ASDs 
ASDs 
Bulldmg Controls 
ASDs 
Lightmg 

Source Hagler Badly Inc 

Regional Market Overview Asla was the largest regional market by value In 1996, accountmg for 58% 
of the total market for energy-efficient products and services The markets for energy efficiency In the 
other three regions were notably smaller Afnca was the smallest market, with a share of only 8% The 
Latin Amencan market accounted for 20% and Eastern Europe accounted for 15% of the overall market 
Figure ES-2 summanzes the projections of market slze by region In 201 5, uslng both a conservatlve 
growth scenano and an aggresslve growth scenano In the conservatlve scenano, Asia w~l l  remam the 
largest market, wlth a 64% share Latin Amenca w~l l  be second with 17%, followed by CentralEastern 
Europe and Afnca with 12% and 6%, respectively Under the aggresslve growth scenano, Asia w~l l  agam 
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Flgure ES-2 be the largest market, compnsing 
- - - - - - - -- 

5996, while Central and Eastern 
2 0 1 5 E n e rg y E ff 1 cl e n cy M a rket Europe ,111 eclipse Latin A m m a  

Range of Potentlal MarketSlze - - - for second place, with 19% Latin 
Amencan and Afnca/Middle East 
will follow with 15% and 6%, 
respectwely 

CentrallEast Europe 
Technology Market Overvlew 
Figure ES-3 summanzes the 

Latin Amenca expected developing country 

I Aggressive Growth technology markets for 201 5 

AfricalMiddle East Under the conservative growth 
scenano, process controls are 

P ID 20 30 40 50 projected to be the largest overall 
5 Billion market, while the aggressive 

Source Hagler Badly Inc growth SCenanO projects lighting 
to be nearly twice the size of the 

next largest market (for motors) The dominance of lighting IS chiefly due to its wide application across all 
sectors In addition, the four fastest growing technology markets between 1996 and 201 5 are likely to be 
lighting, motors, ASDs, and building controls 

Source Hagler Badly Inc 
Figure ES-3 

1 2015 Energy Effmency Market 
By Technology 

Bulldlng Controls - 
Appl~ances 

Cogeneration 
AsDs 

l Aggress~ve Growth 
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ES 3 MAJOR POLICY ISSUES AND ~MPLICATIONS 

The charactenstics of the energy efftc~ency market today have major impltcations for policy makers both 
wtthm developing countnes and outside them There are a number of strategies that donor agencies pol~cy 
makers, and efficient technology manufacturers can use to target investments in order to real~ze the greatest 
potentral gans  in energy effictency, whde avo~dtng the lost opportunities occumng daly  In h~gh-growth 
developing countnes The most Important task for policy makers is to understand the energy effictency 
market that already ex~sts Thls wtll allow pol~cy to be recalibrated to take best advantage of market 
charactensttcs and trends for the largest possible energy savtngs Other strategtc recommendat~ons tnclude 
the followtng 

A mtsmatch currently exlsts between countnes targeted for donor agency attention and those wtth 
the most potential for energy effictency gams Donor agencles should look closely at the h~gh  
industnal and commerctal growth countnes of Southeast Asla and not at soctettes that are still 
pnmanly agranan 

1 
Raptd growth requires action now to avotd losing opportunities In the future 

The opportunity to build awareness IS a key tool avatlable to policy makers Governments and 
tnternat~onal agenctes are In the best posltlon to offer ~nformat~on and educatton servtces that will 
ensure that energy-effic~ency technologtes are recogn~zed In the market 

A new international agency should be created with a mandate for address~ng greenhouse gas 
reduction and global cltmate change mittgation Thts would ensure lnternat~onal and ~ntra-sectoral 

I 

cooperation on these global, cross-boundary issues 

The dom~nance of mult~nattonal corporations in the energy effictency market puts pressure on 
nat~ons to act jointly 

Market aggregation strategies such as financtng support will be a key element In fostenng a I 

I 

stronger energy efficiency market Small players with M e  capital at the~r disposal wtll need to be 
brought into the market 

I 

The energy efficiency market in developing countnes is growlng fastest In those technologies 
amenable to effic~ency gatns through the implementation of appliance and butld~ng standards 

I 

Again, ~nternational cooperatton on this Issue can make such lntttatives even more successful by 
creatlng economies of scale and addresstng market fa~lures 

A major challenge for policy makers 1s to take these strateg~c recommendations and formulate them Into a 
concrete actlon plan wh~ch pnontizes the most Important countnes, regtons, sectors and technologtes In 

I 

terms of potential energy savlngs Table ES-1 below gtves a prehm~nary set of countnes and technology 
markets recommended for attentton m the short-term (the next two years) and the medtum-term (two to 

I 

five years) 
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Table ES-1 
Pr~onty Countr~es and Technologies 

2015 Market S ~ z e  Market Growth 
Country/Technology Aggress~ve estlmate ($nu]) Rate (%) 

Short Term 

Source Hagler Ba~lly Inc 

The countnes and technologies recommended for attention In the short term were chosen on the basis of 
their high growth rates which will result in a great many lost opportunities if action is not taken now All 
of these countnes are in Southeast Asia and do not receive significant investment or attention from 
international donor agencies at the present time The most important technologies for short-term attention 
in these countnes are those with applications in the industnal and commercial sectors that are expenencing 
explosive growth In the medium term, the countnes and technologies given pnonty generally have slower 
average growth rates, but still represent large potential markets China represents the single biggest market 
for energy-efficient technologies anywhere in the world The lighting market is projected to be the largest 
technology market by the year 201 5 
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In nearly all OECD countnes, a large market for energy-efficient products and services already exists This 
has been the case since the oil pnce shocks and energy secunty issues emerged in the 1970s, when the 
economic benefits of energy efficiency became readily apparent and supportive government policies were 
implemented in most OECD countnes While the impact of oil pnce shocks has long been absorbed, 
energy efficiency markets continue to expand Supportive government policies have remained in place, 
new policies have been developed, and the cost-benefit ratio of energy efficiency is still attractive, though 
the current trend toward restructuring of the power sector may have as yet unforeseen implications 

By contrast, the energy efficiency wave of the 1970s largely bypassed developing countnes National 
governments lacked the institutional capabilities to implement energy-efficient policies and countnes 
expenenced varying degrees of difficulty accessing the resources to acquire energy-efficient solutions Far 
from malung energy efficiency a compelling economic alternative, subsidized energy pnces often caused it 
to be a low pnonty, a situation that is still the case in some areas Other bamers exist in the form of limited 
forelgn exchange for importing energy-efficient equipment, lack of awareness of technologies, and low 
income levels 

Today and for the foreseeable future, new market dnvers are expanding the market for energy-efficient 
goods and services in developing countnes While a number of bamers still remam, the market in 
developing countnes and emerging market nations IS much different today than it was just 20 years ago 

This study was undertaken in order to identify the new trends emerging in the energy efficiency markets of 
developing countnes The purpose IS to take a broad look at where international donor agency attention 
and resources should be focused now in order to receive the greatest overall benefits over the next two 
decades In order to find that focus, data were collected to charactenze the current market, outline expected 
trends, and recommend policies for overcoming bamers to energy efficiency in order to take best 
advantage of new trends in the developing country market 

The audience for this report is broad including mternational donor agencies and multinational corporations 

marketing energy-effic~ent products as well as hlgh-level policy makers within developmg countnes who 
are determmed to capture the full economic benefits of energy efficiency for their countnes 

Data for this report were collected using a vanety of sources includmg import data for different 
technologies, manufacturer sales statistics, telephone lntervlews with manufacturer representatlves, other 
published reports, and U S Department of Commerce data These numbers were then analyzed and 
combined with histoncal growth rate analysis to project likely market trends between now and 2015 For a 
more detarled descnption of t h ~ s  methodology, see Chapter 2 
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I 

The data, as presented In this report, provide a comprehensive charactenzatlon of the developing country 
energy efficiency market, spannlng numerous technologies and geographic markets Rather than 
attemptmg to predict the potentzal slze of the energy effictency market between 1996 and 201 5, this study 
focuses on collecting rnformatlon about the most probable actual size of the market for energy efficiency 
technologies and servlces We estlmate future market values by closely correlattng them wtth prevailing 
growth rates in regional and technology markets In general 

Two scenanos have been used to estlmate the market size for energy efficiency in 201 5 a conservattve 
growth scenano, whlch assumes that growth in the energy efficiency market IS commensurate wtth GDP 
growth, and an aggressive growth scenano whlch takes Into account reglonal vanatlons tn technology 
growth, llkely actions by multinational corporations and multilateral development banks, and optimtsttc 
assumptions about penetration rates of specific energy-efficient technologies This scenano IS ' aggresstve' 
because it results in a market size estimate that is considerably larger than under the ' conservative' 
scenano Figure 1 gives a graphical representation of the conceptual framework 

Figure 1 
Conceptual Framework for Estimating Developmg 

Country Energy Effic~ency Market S ~ z e  

Market 
Potential 

Targeted 

Aggressive 
Growth 

Sectoral or scenario 
Technology / / Spe~tf tc  Growth - - ---- 

<Growth Comervatwe 
Growth 
Scenan~ 

I Actual 

Chapter 2 of thls report outlmes the prevaling trends influencing the market for energy-efficient products 
in 1996 and beyond Some of these trends will determine whether the slze of the market In 201 5 reaches 
that predicted by the aggressive growth scenano or only that predicted by the conservative growth scenano 
Chapter 3 summanzes the probable market slze In 2015 under both scenanos Chapter 4 focuses on 
policies and recommendations whlch are llkely to move the market from its predicted actual level towards 
a more robust potentla1 size 
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T h ~ s  report offers the data to prov~de a global perspective on the energy efficiency market analyzed in two 
major cross sections 

t regional and country markets, and 
b technology markets 

Previous studies have been incl~ned to focus on sectoral dimensions (~ndustnal, commercial, or res~dential) 
of the energy effic~ency market Although the data presented In t h ~ s  report can be class~fied in t h ~ s  manner 
(as In F~gure 2), it is more useful from a policy perspective to look at the data from a reg~onal, country and 
technology perspective The market was divided into cross sections of reglons and/or countnes and 
technology markets with the ultimate objective of defin~ng strategies for dnvmg the energy efficiency 
market toward ~ t s  full potential by 2015 Brealung t h ~ s  objective down into ~ t s  component parts this report 
addresses the following questions 

1 What regions and/or countnes provide the greatest opportunities for energy effic~ency market 
growth? 

t What IS the magnitude of the opportunity? 
Where do barners exist now? 

2 What technologies, w ~ t h  attention and market push, offer the best potential opportunit~es? 

t What is the magn~tude of the opportun~t~esv 
F What are the projected growth rates? 

3 What combmat~ons of countnes and technologies offer the best potential opportunitiesv 

4 What policy or interventron strategies log~cally follow from the answers to questions 1-3 and can 
help achieve the potentml opportunltles ident~fied therein? 

Usmg t h ~ s  framework, the report suggests where the markets for energy efficient technolog~es are likely to 
occur, and therefore where international donor agencies and developing country policy makers should 
focus the~r attention In order to realize the greatest gams In energy efficiency over the next two decades 
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AND CHARACTERISTICS I 
i 
i 

The global energy efficiency market is generally charactenzed more by its differences than by ~ t s  
srmilant~es This may be inevitable since energy efficiency is often a solutlon and not a specific product or 
service Market charactenstlcs discussed in this section focus on the differences in market structure, 
reg~onal energy sector condttions, and market penetration rates of a diverse group of energy-efficient 
products 

Overall trends In the energy efficiency market include a shift in market opportunities from industrialized 
countnes to developing and emerging market countnes Another dlscernable trend is the consolidation of 
the Industry as a relatively small number of mult~national firms beglns to dominate manufactunng and 
sales of energy-efficient products 

Energy efficiency markets are fragmented This situation dictates that providers of energy-efficient 
products take diverse approaches to marketing their goods There IS no one single market structure that 
encompasses all energy-efficient products or services and this fact also means that market opportunities 
will vary from country to country The complexity of the energy efficiency industry is illustrated by the 
following 

t The market includes a diverse group of finished goods, components, engineered systems and 
energy-service companies that provide engineenng, project management, finance, and software 
development experuse to deliver savings to energy users 

t The industry encompasses diverse end-use applications in the residential, commercial, industnal, 
agricultural and transport sectors (see Figure 2) 

b Distnbution channels vary widely, both by product/service and by country Some products are 
available "off the shelf' such as lighting, while others are sold through sales representatives who 
may or may not provide after-sales parts and service The complexity of the distnbut~on system is, 
in part, dependent on the size of the economy and the amount of local manufactunng andlor 
assembly 

t Project sizes also vary widely The cost of energy efficiency projects may range from a few 
hundred dollars for steam traps to millions of dollars for cogenerahon systems and more extenslve 
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Figure 2 
Types of Energy Efficiency Projects 

Energy efficiency projects can be categorized by end-use sector, as shown below Many of the projects mvolve 
the lnstallat~on of new systems or technologies or the retrofit of existmg equipment Alternatwely a project may 
conslst of an end user contracttng for energy audits or servlces 

Commercial Industr~al 
Heating, ventllatlon and air condlt~onlng Process controls 

Systems (HVAC) Hlgh-effic~ency bollers 
Groundwater heat pumps Cogeneration 
Load management systems and controls Combustion controls 
Cogeneration Waste heat recovery bo~lers 
Refrigeration systemslfreezers Insulat~on 
L~ghtlng Energylload management systems 
Budding controls High-efficiency motorsladjustable speed drlves 
Insulation High-efficiency hghtlng 
Low-emlssiv~ty windows Energy auditslservices 
Wmdow coatlngs and films Power factor correction 

Energy aud~tslserv~ces Stream traps 
Power factor correctlon systems 

Residential 
Agr~cultural Efficient appliances 
Water Pumpsets HVAC 
Pumping systems Groundwater heat pumps 

Llghting 

lndustnal system retrofits The upper limit on the size of an individual energy efficrency project is 
generally thought to be around $30 million 

The result of this hrghly fragmented market is that there can be no universal rules to identrfy market 
opportunities There are no typical energy efficiency projects, and projects are not easily standardrzed 
Marketing approaches and market development are therefore dependent in part on four factors distribution 
channels, product knowledge, buyer concentration, and market bamer% 

Dzstnbuhon channels Most international equipment manufacturers rely on local agents or exclusive 
dlstnbutors to get their products to the market To reach large lndustnal or commercial consumers, sales 
may proceed directly from a distributor to the consumer For residential consumers, on the other hand, 
retad stores are usually a necessary lmk in the dlstnbution cham Other potential participants in dlstnbution 
include util~ties (e g to implement a demand-side management program), budding contractors, 
specification engineers arch~tects and local governments (Appendix B discusses the dlstnbution practices 
of each product or technology in greater detad ) 

Traznzng and product knowledge To insure effective marketing and after-sales service, manufacturers 
typically provide their dlstnbutors, local agents or other key marketers with specialized product traning 
Accurate product knowledge can be cntlcal to overcoming information bamers that limit product sales 
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Trainmg IS also cntical for products that generally requlre after-sales servlce or maintenance Lack of after- 1 

sales servrce can senously hamper market penetration of more soph~st~cated energy-effic~ent products 
I 

Buyer concentratzon Prov~ders of energy-efficlent products and technolog~es confront varying levels of 
buyer concentration This IS an ~mportant factor slnce rnitial market entry and development can often be 
facilitated by the existence of concentrated sources of demand In general, residential sector demand IS 

I 
quite diffuse Window manufacturers for example, have sold few energy-efficient windows to res~dent~al 
consumers in part because they are difficult to reach On the ~ndustnal and commerc~al side on the other 
hand, ut~lltles or other large buyers often step In and organize the market, acceleratrng the penetration 

levels of energy-effic~ent products Lightmg is an excellent example of a technology market segment 
benefiting from buyer concentration In the industrial and commercial sectors Typical consumers of 
hghtlng in developing countnes are governments, utilities, and construction companies, all of which are 
capable of purchasmg large quantities of lighting products I 

Market barners The market barners for energy-efficient products In develop~ng countnes are well 
documented in the literature ' They include, but are not hmited to, trade bamers (import duties or quotas), 
high consumer discount rates, lack of Investment capital or availab~l~ty of financmg difficulty of obtaining 
energy-efficient products, energy pncing, energy sector inefficiencies lack of informat~on and training 
lack of government capability and leadership, and lack of leadership and commitment by the donor 
community Each market segment faces its own unique market barners For example the development of 
cogeneration markets can be dependent on government regulations that permlt the sale of excess electncity 
to the local gnd In the residential sector, the sale of efficient household appliances is more likely to be 
affected by pnce differentials between energy-efficient and standard appliances In all sectors building 
envelope technologies must be adapted to different construction practices Examples of these bamers 
abound 

Energy sector conditions vary both regionally and from country to country, affecting energy efficiency 
markets What follows is a discussion of the charactenstics of mdustnallzed countnes, emergmg market 
economies, and developmg countnes, with respect to energy sector cond~tions 

Zndustrtalzzed Countnes Utilities in mdustnalrzed countnes face two major trends that will affect the 
markets for energy-efficient products industry restructuring (including pnvatlzation) and growlng 
environmental concerns Restructuring and pnvatlzatlon are transforming utilities in mdustnalized 
countnes from fully-integrated franchise owners to competitwe service providers offenng both energy 
products and services In the area of energy efficiency distnbut~on, utillt~es are seelung to forge close 

1 

customer relationsh~ps that will allow them to sell a range of energy services In some cases utilities are 
establishmg subsidiaries, free from regulation, that can deliver these energy servlces Environmental 

'see, for example, Michael Phllips The Least Cost Path for Developmg Countnes International Institute 
1 

for Energy Conservat~on September 199 1 
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concerns are also leading utilities to cons~der energy efficiency improvements as a way to reduce 
greenhouse gas emissions These two trends are major dnvers for energy efficlency markets in 
lndustnalized countnes, but they are not yet the most Important dnvers for developing countnes T h ~ s  trend 
promlses to change in the medlum term 

Emergzng Market Economies Multilateral development agencles and bilateral donors, along wlth local 
governments, are the key catalysts for mtroducmg market forces and supporting energy efficlency In the 
energy and lndustnal sectors of these countnes In many countnes, energy pnce reform has already 
occurred and energy pnces are approachmg margtnal costs and world market levels In many former 
communist countnes In Eastern Europe, however, energy pnce reform will take some t ~ m e  to be fully 
~mplemented Nonetheless, pnvatization of the lndustnal sector means that enterpnses have an lncentlve to 
Implement energy efficiency where no incentives prev~ously existed under the communist economic 
system As a result of many of these economlc changes, the attractlveness of energy efficiency is ~mprovlng 
and consequently markets are expected to expand In the short term, however, the reglon as a whole is 
senously cap~tal-constrained, providing a significant barner to energy efficlency 

Developing Countrzes Like the industnalized countnes and emerging market economies, developmg 
countnes are finding that energy pnce reform, sector restructuring, and environmental concerns are 
transforming the markets for energy and energy efficlency In the short term, energy shortages are the 
greatest factor dnving the development of energy efficlency markets in developing countnes Many 
developing countnes view energy efficiency as one measure they can take to part~ally allev~ate current and 
projected energy shortages and offset the need for increased generation capaclty 

Energy-efficient products make up only a portion of the total product sales in any one market segment 
Thus a cntical factor in determ~ning the slze of the energy effictency market IS determ~ning the level of 
penetration of energy-efficient technologies This IS a difficult task for a number of reasons ~ncluding 

w Definitions of what constitutes 'energy-efficient" are constantly evolv~ng to reflect new or stncter 
standards and to adjust to technological improvements 

b In a developing country setting most new product models introduced to the market are Ilkely to 
incorporate the latest technology and are therefore more efficient (Th~s statement was repeated 
many times by manufacturers interviewed for this report ) 

b Even d product standards do exrst, they are not internationally uniform nor are standard testlng 
methods used to determme efficiency levels 

b Import and other sales stat~st~cs do not dlfferent~ate between ' efficient" and "normal" products 
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b The energy-efficient feature of a product may be used as a marketing tool for manufacturers 
1 

particularly in developed countnes but there is no regulation of the marketing terminology 
Therefore, claims that products are 'high efficiency" or "super efficiency" lose their objectivity 

I 
In short, comprehensive data on market penetration rates for energy efficiency technologies do not exlst 

Another trend occumng in the energy efficiency market today is the shift in market opportunities from 
industnalized countnes to developing countnes There are several reasons for this shift The most 
important is that the developing world is expenencing high rates of growth in energy demand These high 
growth rates are expected to continue over the next decade or more Increasing energy usage per capita and 
nsing urban populations demanding more and better electrical services in developing countnes are also 
dnving this shift The trends discussed below contnbute both directly and indirectly to a greater need for 
energy conservation in these countnes, providing growing opportunities for energy-efficient technologies 

Many developzng countnes are experzencmg rapzd growth zn energy and electrtczty demand, creatmg 
zncentzves for energy efficzency The shift in markets to developing countnes is partially correlated with 
the rapld growth in energy demand occumng there Asia, in particular, is dnving the increase in demand 
for end-use energy Energy growth in the developing countnes of Asia is projected to average 4 2% per 
year through 201 5 compared with 1 3% growth per year for industnalized countnes Although many 
factors influence growth in energy demand, rapid economic growth is expected to be the major contnbutor 
in many developing countnes For example power demand in Indonesia is expected to grow by 17% per 
year for the penod 1991-2005, and in the Phil~ppines by 8% per year Brazil is expected to expenence 4% 
annual growth in electncity use for 2000-2010 

Electncity IS the fastest growing form of end-use energy worldwide Consumption of electncity worldwide 
is projected to approach 20 tnllion kwh in 2015, nearly double the level of 1995 * Electncity demand in 
developing countnes could nse sharply as these countnes attempt to expand electncity services to a greater 
portion of their population In 1990, 50% of the population in developing countnes did not have access to 
electncity Average electncity generation per capita in developing countnes is only 660 kwh, compared 
with 10,500 kwh per person in the U S High levels of economic growth being expenenced in many 
developing countnes could also cause a massive increase In electncity consumption Over time, it has been 
typical for electncity demand growth to approximate 1 5 times the rate of economic growth of a country 

Energy consumption vanes by sector As Figure 3 illustrates, the industnal sector is typically the major 
consumer of energy However, energy use in the residential and commercial sectors is now growing at a 

2~nergy Information Administration Intematronal Energy Outlook 1997 Washington D C 1997 

3~ S Department of Commerce ASEAN Market Sector Reports 1995 

4~nergy Information Adminstration lnternatronal Energy Outlook 1997 1997 
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Flgure 3 
- - - - -- - 

Electr~c~ty Consumpt~on By Sector 

Argentma 
Brazil 

Venezuela 

lnd~a 
Indonesia 
Tha~land 

Bulgarla 
Hungary 

Poland 

Egypt 
Morocco 0 

Thousands of GWh 

Notes Ftgures for Brazt' are for 1889 lndta 1990 
Snt rep  Wnrld Rank Pnwnr 9nrtnr  9ht stlrc h r  7avalnnmo r n #  n t r n r  19117 1997 

faster rate than industrral 
energy use In Thadand, for 
example, residenbal energy is 
forecast to grow at an average 
annual rate of 1 1 % over the 
penod 1991 to 2005 This 
compares to a 10% annual 
growth rate in the industnal 
sector for the same penod 
The trend is similar in four 
other Asian countnes (India, 
Indonesia, Korea and China) 

Energy zntenszty zs zncreaszng 
zn many developzng countnes 
at the same hme zt zs 
droppzng zn zndustnalzzed 
countrzes Energy intensity in 
industrialized countnes has 
declined steadily since the 

1980s, to some degree reflecting Improvements in energy efficiency By contrast, dunng the penod 
between 1983 and 1993, energy intensity rose in Indonesia (lo%), Philippines (24%), Morocco ( I  l%), 
Brazil (5%), and in the Czech and Slovak republics (7%) The countnes with the highest ratio of energy 
consumption to GDP are now mostly developing countnes, creating the potential for energy-efficient 
technologies to make a greater impact on energy consumption in these countnes Eastern European and 
other countnes with post-communist mdustnal facihties typically use nearly twice as much energy per unit 
of output as Western European countnes, manly due to inefficient manufactunng processes 

Urbanzzatzon wzll zncrease the demand for many energy-zntenszve servzces Urbanization in developing 
countnes is occumng faster than population growth urban populations are growing at 3 5% per year The 
combination of declining economic opportunities in rural areas and increased job opportunities and 
services in urban communities 1s drawing populations to cities By some estimates, four billion people in 
developing countnes will be classified as urban by 2025 ' Latin Amencan countnes already have 
extremely high rates of urbanization In Argentina the percentage of the population living in urban areas of 
1 mlllion or more people is 43% In Uruguay it is 42% in Chile and Brazil 38% 

'world Bank Energy Demand m Ftve Major Aslan Developtng Countrtes, 1993 

6 0 ~ ~ ~  Energy Stattsttcs and Balances of Non-OECD Countrtes 1993 

'world Resources A Gwde to the Global Envvonrnent 1993 
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Both demand side management (DSM) and power sector restructunng are attracting substantial Interest In 
developing countnes DSM is viewed as a means of implementing energy conservation reducing brown- 
outs and black-outs in the short run and reducing capltal outlays for new generation capacity in the long 
run Restructunng of the electnc sector is typically undertaken as a means to open the power sector to 
pnvate capital investment, introduce competition in the generation, transmission, or dlstnbution of power 
and increase operating efficiencies 

Expenence with utility DSM programs in the United States has demonstrated that utilities need financial or 
regulatory incentives to implement DSM programs, because successful DSM programs ultimately reduce 
utility revenues when less power is sold to the consumer Thus, left to their own decisions utilities will 
rase electncity rates to compensate for lost revenues This result IS now untenable because of competitive 

pressures on electncity pnces 

The situation in developing countnes is slightly more complex because often electncity is not pnced at the 
marginal cost level, but segments of consumers are Instead charged subsidized rates Utility bills often go 
uncollected or electnc bills become the objects of political bargaining These conditions must be corrected 
if energy efficiency is to become a viable option 

Restructured power markets alter the relationships and incentives necessary as a precondition for DSM 
programs to be successful The United Kingdom's expenence with restructunng provides a good example ' 
The regulatory scheme in the U K that initially existed after restructunng offered a strong incentive for 
utilities to maxrmrze electncity sales No provisions were made In the new scheme for DSM program cost 
recovery or lost revenues Only through the introduction of regulation were the incentlves put in place for 
the lmplementation of energy efficiency 

Expenence in the United Kingdom (and similar expenences in other countnes) raises a legitimate question 
as to what effect power sector restructunng will have on utility DSM programs, and, in turn, how energy 
efficiency markets will be affected There is currently no effective measure of this "swing factor" It will 
depend, in large measure, on the path countnes take towards restructunng and what incentlves for 
encouraging end-use efficiency are built into any newly restructured system 

'TWO papers discuss the role of energy effic~ency In the U K energy market DSM In Restructured Markets 
by Michael King, Grayson Heffner Stale Johansen and J Brian K~ck and Energ) EfJiclencv In the Competltwe 
U K Energy Supply Market by Craig Mlckle 

I 
1 

'USAID recently completed a study on the ~mpllcat~ons of power sector restructuring for energy effic~ency I 

I 

The draft report is entltled Promotmg Energy Eficrency rn Reform~ng E l e c t n c t ~  Markets A Gu~debook for 
Stakeholders Draft report 1997 
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Figure 4 shows the estimated construction market in 1996 at $1 8 1 billion 'O This figure represents a 
construction boom occumng In the developing world and includes trade in both products and services in 
the commercial, lndustnal and residential sectors In the building sector, construction is assumed to mean 
everything that goes into a building, up until the time it is ready to be occupied, including construction of 
the shell itself, windows, insulation, building controls, and HVAC systems Also included are non-matenal 
mputs such as construction labor and revenues of architectural design firms Asla's market IS projected to 
grow fastest, averaging 6% annual growth through 2000 

Market 

This construction boom 
presents both opportunities 

and bamers for energy 
efficiency markets The 
sheer volume of new 

- - - -- - - -- -- - 
construction will expand the 

Total market size In 
develop~ng markets for energy-efficient 

Afr~calM~ddle East countries $181 products such as glazed 

-- windows, insulation and 
Asla building controls In 

addit~on, mcreased pnvate 
sector involvement in the 

CentralIEast Europe construction industry will 
likely stimulate demand for 

Latm Arner~ca higher quality, more 
advanced products In the 

o 20 40 60 80 l o o  120 mdustnal sector, especially 
$ Bilhon in Asia, unprecedented 

Source :conom~st rntetligence k n ~ t  growth IS talung place In the 
residential sector, growmg 

middle classes are beginning to seek ways to differentiate themselves from their neighbors and spend their 
income, further fueling market growth Residential construction will likely be dominated by low-income 
housing, however, which is unllkely to be a significant market for energy-efficient products with h~gher 
first costs Construction practices vary from country to country, and in some cases there are strong biases 
agsunst some energy-efficient products These factors are discussed in more detad below 

The greatest opportunzhes for energy-efficzent technologzes exzst zn new cornrnerczal (and pubbc 
buzZdzng) construchon The construction sector is struggling to keep up with the pace of population and 
commercial growth, and demand for business office space, hotels, shopping centers, hospitals, and schools 

'O~his figure ~ncludes spending on infrastructure projects such as roads ra~lways and ports Infrastructure 
projects account for a sign~ficant portion of the market In some cases infrastructure projects will claim an est~mated 
40% of the total market 
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is high throughout the developing world In many countnes the need for commercial and public sector 
buildings is dnving the growth in the construction industry H~gh  qualtty products are often preferred for 
commercial construction, indicating the possibility of a receptive market for energy-efficient technologles 
In addition foreign investors will want high quality technologles to be used by their branch offices, joint 
ventures, and subsidlanes 

The urgent need for new commercial bunldings, coupled with a bias against renovating existing buildings, 
means that the greatest number of opportunltles for energy efficiency in the construction market exist in 
new construction In most countnes undergoing a construction boom, the efforts will be focused on 
bu~ldlng new modern structures, rather than updating existing ones Renovations to existing buildings are 
expensive The retrofit of an old building and installation of new insulation or windows requlres the hinng 
of a contractor to demolish the area, remove the debns, and install the new matenal or equipment, all of 
wh~ch can be costly The major exception to thls generalization is in Eastern Europe and the former Soviet 
Union, where a significant building stock already exists and the amount of new construction required is 
therefore lower In that particular region, however, capital constraints do not currently allow for much 
Investment at all, whether in new construction or m retrofits 

Growzng mzddle classes in many countnes are searching for ways to dzfferentmte themselves There is 
growing demand for pnvate homes by the emerging middle classes throughout the developing world As 
they improve their standard of living they may be willing to purchase higher quality building products 
However, a major bamer to the development of pnvate residential markets is the lack of financing 
available to the general public To counter this problem many governments are instituting new financial 
mechanisms to facilitate the avadability of home mortgages A few countnes have established some home 
financing programs including the Philippines, Czech Repubhc, Poland, Russia, and Argentina 
Presumably, these middle classes will purchase other goods such as home appliances at about the same rate 
they are buying new homes 

The przvate sector is zncreaszngly playzng a role zn shmulahng markets for higher quahty energy- 
efficient products Many countnes are opening up the construction industry to foreign competition 
Engineenng and construction companies such as Bechtel International, Fluor Daniel, Dillingham 
Construction and Parsons Bnnckerhoff are conducting business in just about every region of the world In 
addition many countnes have already pnvatized or are in the process of privatizing state-owned 
construction companies These efforts should Increase the efficiency of the construction industry, creating 
lower costs, more rap~d growth, and potentially larger markets for advanced building products To push 
this process, the World Bank, European Union, and other donors have included the provision of basic 
support to the construction and related industnes as one of their central requirements for lending The 
greatest impacts from these transitions will be seen in Eastern and Central Europe and China, where the 
central government has histoncally played a dominant role 

Low zncome houszng deszgn typzcally speczfies less expenszve, lower qualzty buzldzng materulls, and 
therefore does not create much of a demand for energy-efficient technologzes In many countnes 
residential construction has not kept pace with population growth or urban migration As a result, senous 
housing shortages exist A few examples of this deficit follow 
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b India had a housing shortage of 31 million units in 1991 roughly one-quarter of its entire stock 
India will need an esbmated 80 million additional housing units by the year 2000 to meet the 
existing backlog and new demand The Eighth Flve Year Plan (1 992-97) allocated $25 8 billion to 
the housing sector 

t Indonesia's urban housing shortage is approximately 1 5 million units Approximately 2 5 million 
square meters of new space will be built each year through 2000 for the residential sector 

b The Czech Republic needs to construct 50,000 units each year untd 2010 to combat its current 
houslng shortage 

b Poland has a housing shortage of 1 3 million units, roughly 10% of its existing stock The solutlon 
may require building roughly 200,000 homes each year until the year 2020 

b Mexico has a shortage of seven million residential units 
b In the next 10 years, the government of Kuwait plans to build two new towns, each with more than 

50,000 homes, at a cost of $10 billion 

While the inevitable residential construction boom resulting from these shortages may seem to offer a 
potential market for energy-efficient technologies, the reality is probably not so bnght Most of the above 
deficits will be met by bullding public, low income, low cost housing Because less expenswe, lower 
quality matenals are typically specified for these structures, the demand for energy-efficient lightmg, 
appliances, windows, and other technologies will likely be relatively small However, a government 
interested in promoting these products could develop standards for matenals and equipment to be used in 
state-funded projects Also, as markets for energy-efficient products expand, the cost premium will 
probably decline 

Construchon prachces are bmsed agaznst western-style burldang products Building methods in the 
developing world provide another bamer for some energy-efficient technologies For example, homes in 
Asia, Eastern Europe, and Latin Arnenca are typically made of concrete, blocks (or bnck), and mortar 
These types of structures do not permit the use of the energy-efficient insulation batts that are so popular in 
the United States In addition, manufacturers of insulation and wood windows commonly sell their 
products as integral parts of prefabncated homes, they cannot do thls in developing countnes where a 
market for such homes does not exist In developing countnes, prefabncated homes are not perceived as 
"solid" enough to withstand storms, earthquakes, or fires This is especially important in regions such as 
Latin Arnenca, where families change homes only a few times dunng their lives and a home is likely to be 
inhented by the children in the family Houses in the developing world are also smaller than those in the 
U S This creates a bamer to energy-efficient products exported from the U S and designed for larger 
spaces However, some European and Japanese models are avalable that can bndge this gap and are 
becoming increasingly popular 

Another factor influencing the penetration of energy-efficient products is the state of the world oil market 
The World Energy Council projects that developing countnes wlll account for about 90% of the increase in 
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world oil consumption between 1995 and 2020 This will put significant upward pressure on oil markets 
and could lead to both higher pnces and greater volatihty in the market , 

The developing world possesses only limited crude oil reserves, with a ratlo of reserves to production of 26 
years compared to a worldwide ratio of 43 years These reserves are concentrated in a few countnes 
Three-quarters of developmg countnes depend on imports for all or most of their commercial energy 
supplies Oil imports can be a considerable strain on already tight fore~gn exchange budgets 

On the other hand, oil pnces have remained stable for many years even in the face of potential supply 
disruptions, such as the Persian Gulf War in the early 1990s The expectation is that 011 pnces will 
continue to rematn stable for the foreseeable future However if this does not turn out to be the case and 
011 pnces nse sharply, the econom~c benefits of energy efficiency investments would likely Improve 
dramatically 

A major impetus for a growing interest in energy efficiency in developing countries comes from the threat 
of global climate change This point has been emphasized in recent conferences and political speeches 
talung place throughout the world It is a generally accepted scientific concept that increased emlssions of 
greenhouse gases (GHGs) result in a greater impact on global climate change Recently, international 
attention has become focused on energy efficlency as a way to help reduce carbon emlssions and thus 
mitigate their effect on global cllmate change Because of the global nature of the climate change issue and 
the recognized role of energy efficlency in addressing it multilateral organizations are beginning to think 
of their responsibility In developing countnes in broader terms Programs targeted at emissions In one 
country, even a relatively large one, will have only a mmor impact on global emissions Thus, donor 
agencies are beginning to take a more integrated approach to policies targeted to reduce greenhouse gas 
emissions and global climate change Individual countnes have also made commitments to emissions 
reductions under the UN Framework Convention on Climate Change, and this has served to stimulate their 
interest in energy efficiency as a means to fulfill those commitments 

All of the energy-efficient technologies examined in this report reduce carbon emisstons by using less 
energy, thereby requlnng less burning of fossil fuels to generate electncity Though t h ~ s  is a simplified 
explanation of the relationship, and does not take Into account certain externallties In the process, there 1s 
generally an established positive correlation between Increased energy efficiency and reduced carbon 
emissions 

Although it is beyond the scope of this study to estimate the exact magnitude of the reduction of emissions 
correlated with the growth of the energy efficiency markets estimated in this report, ~t is generally assumed 
that a more robust market for energy-efficient products in developtng countnes will result In saved energy, 
which In turn will reduce greenhouse gas emissions and result In less global climate change This study 
uses dollars to estimate the size of the energy efficiency market, showing only an Indirect link between one 
dollar spent on an energy-efficient technology and the number of BTUs of energy saved Wlthout knowing 
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BTUs saved, it is impossible to pinpomt an exact reductton in greenhouse gas emissions This is because 
$1 worth of energy-efficient llghting equipment, for example, may not save as much energy as $1 worth of 
msulation Thus, for the purposes of thts analysis, we have assumed a loosely positwe correlation between 
dollar size of market and energy (and thus carbon emisstons) saved 
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An estimate of the size of th 
Important questions 

e market for energy-efficient products depends in part on the answers to two 

t What is an "energy-efficient" product or service? 
t How is the market being defined? 

No clear definition of an energy-efficient product or service exists in the marketplace today As discussed 
earlier, these products cannot be generalized or easily descnbed by traditional identification measures such 
as purpose or end-use Nor is the constituency easily identified, for example, a commercial establishment 
may be just as interested as a homeowner in having an efficient refngerator 

In many cases the energy-efficient product cannot even be readily distinguished from other products in the 
same product group The only distinguishing feature of an energy-efficient refngerator may be a 
performance rating that promises the use of less electricity In terms of how it should be marketed, this 
refngerator may have more in common with other energy saving equipment such as fluorescent lighting 
and building controls than it does with other refngerators However, as yet, no discrete marketmg identity 
exists for energy-efficient products as a group 

Because of the difficulty of identifying and descnbing energy-efficient products, a worlung definition has 
been established for the purposes of this report In general, energy-efficient products are taken to mean 
those products which have energy conservation as the feature that distinguishes them from all other options 
in their product line Occasionally, this means talung into account items simply because their 
manufacturers have descnbed them as energy-efficient This approach has obvious limitations, since no 
worldwide standards exist to determine or measure the energy efficiency of particular products 

To assist in measunng and categonzing energy-efficient products, the market was divided into eight key 
end-use technology markets 

t Building controls and heating, ventilation and a r  conditioning (HVAC) equipment 
b Building envelopes 
t Cogeneration equipment and services 
t Household appliances 
t High efficiency industrial boilers 
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b Industnal process controls 
b Industnal motors and adjustable speed dnves 
b Lighting 

Many of the most frequently used methodologies for estimating market size depend heavily on assessing 
the market as measured by "market potential ' This can be defined as technological possibilities or levels 
of anticipated energy savings Unfortunately, these methodologies produce statistics that are frequently 
several orders of magnitude higher than actual market size as represented by current product sales They 
incorporate nested assumptions about the future, such as growth rates, penetration rates, government 
policies, and manufacturer interest These estimates of future market potential often focus on the size of the 
market that would be possible in an ideal world, instead of what is likely to occur in the real world The 
large gap between actual market size and market potential estimates severely limits the usefulness of the 
latter 

Instead of attempting to predict the future market potential for energy-efficient products, this report focuses 
on providing estimates of the market size based upon current and future product sales In most cases, 
estimates of future sales are closely correlated with prevading growth rates in regional and technology 
markets in general Penetration rates, manufacturer interest, and other parameters must also be estimated, 
but assumptions are more realistic and conservative than those that might be appropnate under the very 
best conditions In the policy section of this report, we discuss policies and recommendations which could 
move the market from its predicted actual level towards a more robust potential level 

This chapter provides estimates of the actual aggregated energy efficiency market for developmg countnes 
and emerging market economies between now and 2015 More detaled market estimates for speclfic 
products and services are presented in Appendix A The next section descnbes the assumptions regarding 
market behavior and market growth that were used in malung these estimates 

3.3 MARKET BEHAVIOR AND GROWTH ASSUMPTIONS 

The baseline data used to develop the estimates of the size of the energy efficiency market in developing 
countnes came from 1993 U S Department of Commerce import statistics adjusted for 1996 The 
statistics are denved using Standard International Trade Classificatton (SITC) codes which were 
categonzed by individual product and technology components The 1993 statistics were adjusted for 1996 
based on the rate of GDP growth in each country with some differentiation based on an assumed ratio of 
imports to domestic production of energy-efficient products For more detad on the ratio used for each 
country, see Appendix A This ratio was then used to extrapolate the size of the overall market within a 
given country Ratios differed slightly by country, based on our general knowledge about the matunty of 
domestic technological production in individual countnes The 1996 figures approximate the actual size of 
the market for energy efficiency products and services in developing countnes in that year 
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The main reason for electing to use lmport statistics to estlmate market size was their widespread 
availabihty across technology and regional categones Because they are collected using the same 
methodology for all countnes, these figures do not suffer from the classic "apples and oranges" problem 
the way most other Industry or reg~onal statistics would In add~tion, estimates can easdy be updated as 
soon as new annual statistics become ava~lable 

However, there are several limitations to relymg upon import statistics as a basis for determmng market 
size First, there is the possibility that a product or technology IS undercounted For example export 
manifests may not have been filled for ~ndlv~dual sub-assembhes or components, thereby undercount~ng 
the export of certain energy-effic~ent technologies Second, lmport categones estabhshed under the SITC 
system are not always exact matches for energy-effic~ent products As a result the statlstlcs may record a 
furnace unit export, but not the fact that an energy-efficient motor IS also included in an export transact~on 
Thus, a category may include items that are not necessmly energy-effic~ent while mlssing other items that 
are energy-effic~ent Th~rd, lmport statistics do not reveal the value of goods that are Imported as 
component parts but subsequently re-exported as a component of fin~shed goods, thereby never entenng 
the domestic market Despite these limitations, lmport statistics were used, being the most rehable figures 
available 

To project the likely size of the actual market in 201 5, estlmates were developed based on two scenmos 
the conservative growth scenano producing a low estimate and the aggressive growth scenano producmg a 
h ~ g h  estimate The actual market slze for 201 5 would be likely to fall somewhere between the two 

Conservahve growth scenarzo This scenano used prevailmg economic growth rates (based on h~stoncal 
GDP) to make straght line projections for market size in 201 5 As with the 1996 estlmates some 
secondary differentiation was made based on a ratlo of the likely level of domestic manufactunng 
capab~lity for energy-efficient products In each country 

Aggresszve growth scenano For many countnes and technology markets, however, the energy efficiency 
market will likely grow faster than the economy (approximated by GDP growth) Thus, an aggressive 
growth scenano was developed using a vanety of Industry data sources, including manufacturer sales 
statistics, telephone interviews with manufacturer representatives, other busmess focus senes reports 
Economist Intelligence Unit data as well as Hagler Badly propnetary informat~on Average annual rates of 
growth were projected for two different penods 1996-2000 and 2001 -201 5 The assumption was that 
market growth in most countnes and for most market segments would be higher In the first penod and 
slow slightly In the second penod, pnmmly because of increased market penetration Project~ons of 
market growth for each technology were based partially on h~stoncal growth rates Histoncal economlc 
data by country and region was drawn from publ~shed figures of the International Energy Agency Long- 
term projections for economic growth, used mamly for the second penod (2001 -201 5) were based on the 
WEFA Group's Ranklng of the World Economies b y  Szze Comparatwe Analysis of World CDP and 
Consumptzon Expendmre 

Market penetration rates were developed based on d~scuss~ons w~th  multinat~onal manufacturers who 
produce both energy-efficient and standard technolog~es and market them in the ~ndiv~dual countnes In 
most cases, the estimates came from manufacturers' representatives In mdiv~dual countnes famlllar with 
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markets there Additional data were drawn from publ~shed market data, including Department of 
Commerce market research reports, country energy efficiency market assessment reports, and utility-led 
demand slde management studies Other information came from Interviews with individuals familiar with 
the energy efficiency programs and potential within particular countnes 

This report estimates that in 1996 the market for energy-efficient products and services in developing and 
emerging market countnes had already reached $9 5 billion Under the aggressive growth scenano, the 
overall market for energy-efficient technologies in developing and emerging market countnes is forecast to 
grow 1 1 % per year from 1997 through 201 5, causing the market to double approximately every seven 
years This means that the developing and emerging market countnes could represent a market of $66 7 
billion by 201 5 Even under the conservative growth scenano, the market in developing countnes can be 
expected to tnple (to $30 7 bilhon) by 201 5 A summary of key market data is provlded in Figure 5 and 
will be discussed in more detsul in the next several sections A complete set of data and assumptions is 
avalable m Appendix A 

Item 

Market Size 
Largest regional market 
Largest country market 
Largest market segment 
Fastest growing region 
Fastest growing technology market 
Largest technology market 

Overall 
Asia 
AfricaIMiddle East 
Eastern Europe 
Latin Amer~ca 

Source Hagler Bally Inc 

Figure 5 
Market Summary 

1996 2015 
(conservatwe) 

$9 5 billion $30 7 b~llion 
Asia Asia 
China China 
Process controls Process Controls 
Asia Asia 
Motors Motors 

Bullding Envelope Process Controls 
Building Envelope Building Envelope 
Building Envelope Building Envelope 
Lighting Lighting 
Process Controls Process Controls 

2015 
(aggress~ve) 

$66 7 billion 
Asia 
China 
L~ghting 
Asla 
Lighting 

ASDs 
ASDs 
Building Controls 
ASDs 
Light~ng 
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Flgure 6 
3.5 REGIONAL - -  - -  - -  - - -- - 

MARKET OVERVIEW 1996 Energy Ef f~c~ency  Market 

Asia was the largest regional 
market by dollar amount in 
1996, accounting for 58% of 
the total market for energy- 
efficient products and 
services The markets for 
energy efficiency in the other 
three regions were notably 
smaller Afnca was the 
smallest market, with a share 
of only 8% The Latin 
Amencan market accounted 
for 20% and Eastern Europe 

Asia 

AfricalMlddle East 
7 8% 

- - -- - - - 
CentrawEast Europe 

Asla 14 8% 
Latln Amerlca 
Eastern Europe $1 4 bllllon Latin America 

AfrlcalMld-East $ 0 7 1 ~ 1  19 5% 
accounted for 15% of the 
overall market Flgure 6 
breaks down the total actual 
energy efficiency market by reglon for 1996 

Sourcc Haglcr Badly Inc 

The three largest country markets in 1996 were China, South Korea and Brazil China was the largest 
single country market for all types of energy-efficient products and therefore contributed significantly to 
Asla's sizable market share The Chinese market for energy-efficient products was close to $1 3 blllion, or 

14% of the total energy 
Flgure 7 efficrency market in 1996, and 

201 5 Energy Effwency Market 
Range of Potential Market Size -- - - - -- - - 

Latm Amer~ca 
Z Consewat~ve Growth $30 7 b~li~on 

Aggress~ve Growth $66 7 b~lllon 

AfrlcalMiddle East 

Source Hagler Badly Inc 

about 25% of the Aslan market 

Flgure 7 summanzes the 
projections of actual market size 
by region in 2015, using both the 
conservative growth scenano 
and the aggressive growth 
scenano In the conservatrve 
scenano, Asia will remam the 
largest market, with a 64% share 
Latln Amenca will be second 
with 17%, followed by 
Centramastern Europe and 
Afnca with 12% and 6%, 
respectively Under the 
aggressive growth scenano, Asia 
will agam be the largest market, 
compnsing 59%, while Central 
and Eastern will ecl~pse Latin 
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Amenca for second place, wlth 19% Latm Amencan and Afnca/Mlddle East wdl follow wlth 15% and 
6%, respectively 

Under both scenanos, Chma and South Korea are lrkely to remain the largest indrvidual country markets, 
together compnslng 32% of the total developing country market under both the conservative growth and 
aggressive growth scenanos for 201 5 Under the conservative growth scenano, Mexico will remam In thlrd 
place, whlle with aggresslve growth, Russia will become the third largest country market, compnslng 8% 
of the total market This is because under the aggresslve growth scenano, CentralEastem European 
economies will grow at a faster rate than Latin Amenca dunng the next I5 years, expanding by 12% 
annually compared to Latin Amenca's 9% Afnca and the Middle East growth rates under the aggressive 
market growth scenano will be 9% per year, whde Asia will continue to grow quickly at 1 1 % annually 

Sizable markets exist in developing countnes for process controls, HVAC, Irghtlng, and bullding envelope 
technologies Other technologies form a smaller portion of the market Figure 8 summanzes the individual 
technology markets for energy efficlency In 1996 

The process controls market alone accounted for 20% of the total energy efficlency market in 1996 Some 
of the technologies m this category include drying and evaporation, combustion, and compression systems 
The large market share of process controls 1s not surpnsmg, slnce energy-intensive ~ndustnes, common In 
many developing countnes, are llkely to become major consumers of process controls (e g , cement plants, 

foundnes, steeI 

Flgure 8 rnanufactunng plants) 
Initiatives for 
pnvatizatlon and 

1 996 Energy Effic~ency Market modernizat~on also fuel 
By Technology the market for process 

controls In addition, the 
cost of process control 

(18 2%) B u ~ l d ~ n g  Envelope technology has fallen 
dramatically in recent 

(20 2%) Process Control 
(1 2 8%) L ~ g h t ~ n g  

years, malung it more 
affordable for many 
customers In developing 

(7 2%) Apphances 
(6 0%) B u ~ l d ~ n g  Controls 

(2 5%) ASDs 

7 9%) Cogenerat~on 

(8 6%) Bolle's 

Source Hagler Badly Inc 
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countnes Nonetheless, it stdl Figure 9 
remams an expensive 
technology, which 1 2015 Energy Effwency Market I 
contributes to its large share 
of the market ds measured in $ Btllron 

dollars 

Building envelope was 
another large segment of the 
market in 1996, comprising a 
little over 18% Technologies 
m this category pnmanly 
include insulation and glazed 
windows The size of this 
technology market is largely 
due to Asia's prominence in 
the market, where large 

Motors 

Bulldrng Controls 

Bulldlng Envelope 
0 - 2 Process Controls 
c 
0 H VAC 

P Aggressive Growth 

economic growth rates across 
the board are fueling the need for fast-paced new bulldlng construction The construction sector IS 

struggling to keep up with the pace of population, commercial and industnal growth and demand for 
business office space, hotels, shopping centers, hospttals, and 
schools is high throughout the developing world Other than in Asia, however, building envelope 
technologies currently have a fairly low penetration rate 

Fastest Growmg 
This is at least partly due to 
a general lack of awareness 

4 

of the benefits of building 
envelope technologies A 
major b m e r  to market 
penetration for insulation, 
in particular, is that it 1s 

I 

perceived as something that 
keeps buildings warm, such 
that people in warmer 

30 climates do not view it as a 
need There is little 
understanding that 

2 0 insulation can also keep 
buildings cool 

10 
The third and fourth largest 

0 technology markets in 1996 
1996 2015 were lighting and HVAC, 
Source Hagler Badly Inc both estimated at roughly 
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$1 2 billion, or 13% of the market Both technology segments owe their market size in dollars to the sheer 
volume of sales 

Turning to the market projections for 2015, Figure 9 summanzes the market size estimations under both 
the conservative and aggressive growth scenanos Under the conservative growth scenano, wh~ch assumes 
growth rates at or near GDP, overall annual growth over the next two decades will be at around 6% Slight 
vanahons in growth rates among different technologies occur because of differences in penetration rate or 
regional market size assumptions Under the aggressive growth scenano, however, projected growth rates 
vary considerably Table 1 summanzes the projections under both scenanos 

Under the aggressive growth scenano, the fastest growing technology markets over the next two decades, 
in general, are llkely to be motors, building controls adjustable speed dnves and lighting Figure 10 
illustrates the predicted explosive growth of these four segments in the near future The current share of the 
overall market for these four technologies in 1996 IS 30% By 2015 these same four segments will account 
for 63% of the total market as illustrated in Figure 10 

Table 1 
Technology Market Growth 

Technology 
Conservative Growth Scenar~o we Growth Scenar~o 

Market Annual % of 
($ Mllhon) Growth Total 

(%) 

Market 
($Mi.Hon) 

Annual % of 
Growth Total 

1 Motors 

Process Controls 

Cogeneration 

Total Market 

Source Hagler Bailly Inc 

Under the aggressive growth scenano, lighting is projected to be the largest technology market (29% by 
2015), with an average annual growth rate of 16% This is pnmanly due to the ease with which lighting 
penetrates developing country markets Many energy efficiency and demand-side management (DSM) 
programs have already been implemented to target l~ghting in developing countnes 
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It is expected that t h ~ s  trend will cont~nue well into the next century In add~tion, lighting is farly easy to 
market because of widespread understandmg and appreciation of its uses and the collection of products 
and systems it represents 

Adjustable speed dnves are expected to show the most remarkable growth Although they were the 
smallest market segment in 1996, an average annual growth rate of close to 17% will cause this technology 
market to overtake the markets for bo~lers, appliances, and cogeneration by 2015 This high growth rate 1s 
expected because ASDs are a fady  new technology in the market They regulate a motor's speed, start-up 
and torque Smce the use of motors is w~despread In ~ndustnal, commercial, and residential applications all 
over the world, ASDs are projected to become increasingly prevalent in conjunction with motor use The 
growth and penetratlon rate w~l l  be much higher than that of motors because current penetratlon IS 

sign~ficantly lower than for motors in developing countnes The building control and motors markets are 
expected to grow at 15% and 14% annually, respectively, over the next two decades 

Process controls, on the other hand, are expected to go from bemg the largest technology market In 1996 to 
ranlung fifth by 201 5 This is pnmanly due to the decreasmg pnce of these technologies over the long 
term While they are currently enjoying greater penetration In the developing country market, this is 
expected to slow after approximately 2000 as markets become saturated In addition, process controls have 
relatively long life cycles, requinng only mfrequent replacement 

Cogenerat~on, boilers, apphances and HVAC are also projected to have relat~vely low annual growth rates 
under the aggressive growth scenano Cogeneration is the lowest, at around 5%, which is actually 
substantially lower than its projected growth rate under the conservative growth scenano (6%) T h ~ s  is 
pnmanly due to the relat~vely h~gh  Investment cost assoc~ated w~th cogeneration technologies, as well as 
the assumption that as other energy-efficient technologies penetrate the market, the economic attractweness 
of cogeneration projects will decrease 

When the data obta~ned about reg~onal markets is cross-referenced with that of the technology markets, the 
plcture of the developing country market for energy-efficient technolog~es becomes complete Table 2 
presents the top ten country technology markets in 2015 under the aggressive growth scenano Accordmg 
to this analys~s, these ten markets alone w~l l  account for 27% of the developing country market for energy- 
efficient technologies in 201 5 

China ments attention as the most populous developing country In the world and is thus a huge potential 
market for energy-efficient technologies The largest market segments In China are for efficient lighting 
and HVAC systems pnmanly due to the building boom currently talung place in Southern China Add to 
this the masslve l~ghting market of Hong Kong (which became part of Chma in the summer of 1997) and 
the largest single potential focus for energy-efficient technologies emerges 
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South Korea's total market for energy efficiency was an estimated $1 billion in 1996 and could grow to as 
high as $7 billion per year by 2015 Motors and building controls dominate South Korea's energy 
efficiency markets The same is true for Russia and Poland, which emerge as the largest potential markets 
for energy efficiency in Eastern Europe In Russia, other large emerging markets include building envelope 

Table 2 
Top Ten Technology Markets by Country In 2015 

(Aggressive Growth Scenario) 

8 Russ~a Bullding Controls $1,220 

9 Russ~a L~ghting $1 210 

10 Poland L~ght~ng $1,110 

I Total I $17,770 

L~ercenta~e of Developmg Country Market m 2015 27% 

Source Hagler Badly Inc 

($691 million) and process controls ($347 million) In Poland, building controls will be a large potential 
market ($843 million) 

In Lahn Amenca, Brazil's building envelope market ranks 13th, with an estimated $932 million by 2015 
Brazil will also have relatively large markets for lighting ($57 1 million) and industrial process controls 
($622 million), as well as building controls ($481 million) Mexico is also projected to play a large role, 
with substantial markets est~mated for lighting ($704 million) motors ($566 million), and process controls 
($420 milhon) 

By contrast, the potenhal market in the Middle East and Afnca in 2015 under the aggressive growth 
scenano is relatively small The only markets estimated to cross the $100 million mark annually are in 
Turkey (building controls, $1 35 million, process controls, $1 17 million' and building envelope, $106 
million), Saudi Arabia (lighting, $127 million), and Iran (motors, $123 million) 

Another way to approach the analysis is to look at the countnes or regions with the highest expected 
growth rates Table 3 gives the projected growth rates by technology and region This information may be 
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useful for manufacturers who want to expand thelr international markets and are loolung for the areas for 
most promlsmg growth in the near future For example, a manufacturer of adjustable speed dnves would 
want to concentrate on Eastern Europe (with a growth rate of 19% annually), while the best bet for lighting 
manufacturers is in Latin Amenca (17% annual growth rate) 

Table 3 
Regional Growth Rates by Technology 

(Aggress~ve Growth Scenario) 

Regton 
Technology AfrlcaM~d East I Asla I Eastern Eurooe I Lahn Amer~ca 

Buddmg Controls I 15% 1 15% 1 17% I 14% I 15% 

Total 

ASDs 15% 

Motors 

Bulldlng Envelope 

HVAC 

16% 

I I I I I 

15% 

Bollers 

Appl~ances 

Process Controls 

Increasingly, manufacturing of energy efficiency products is dominated by a small number of large 
multinational corporations Industnes are consolidating as smaller, local firms are acquired or rendered 
uncompetltlve The consolidation within technology markets is partly due to two man  factors the need to 

7% 

6% 

Cogeneration 

Overall - 

keep costs down by achieving economies of scale and acquisitions of local firms by multinationals seelung 
a foothold in new markets 

19% 

14% 

7% 

6% 

7% 

Multinational firms dominate the market in FIX of the ten technology segments analyzed for this report The 
number of firms active in each of the technology markets ranges from three to no more than seven 
manufacturers (see Figure I I )  Although research for this report did not compile quantitative data about 
individual manufacturer market share, the small number of firms in each technology market illustrates this 
point The firms listed in Figure 11 account for over 90% of the sales of efficient technologies in the 
developing world Overall, product~on by U S -owned companies is projected to be able to meet only 10- 
12% of the demand for these technologies by 201 5 Two technology markets, residential appliances and 

7% 

8 % 

Source Hagler Badly Inc 

9% 

9% 

THE ENERGY EFFICIENCY MARKET IN DEVELOPING COUNTRIES TRENDS AND POLICY IMPLICATIONS 

16% 

11% 

7% 

8% 

7% 

17% 

14% 

6% 

5% 

11% 

14% 

6% 

6% 

6% 

14% 

9% 

6% 

4% 

12% 

8% 

7% 

9% 

6% 

6% 

7% 

7% 

7% 

6% 

9% 

5% 



Flgure 11 
MULTINATIONALS BY 
MARKET SEGMENT 

( ~ n  decreasing order of annual sales) 

Industr~al Process Controls 
Asea Brown Bover~ (ABB) 
General Electr~c 
Honeywell (and Yamatake Honeywell) 
Siemens 
Yokogawa Electnc Corporation 
Slebe Envlronmental Controls 
Landis & Gyr 

Bulldme Controls 
S~ebe  Env~ronmental Controls 
Johnson Controls 
Honeywell (and Yamatake Honeywell) 
Landls & Gyr 
Slemens 

Building Insulahon 
Salnt Gobam 
Owens Cornlng Fiberglass 
Schuller Intemat~onal 

Boilers 
ABB 
Mltsublsh~ Heavy Industnes 
Babcock & Wllcox 
Foster Wheeler 
Deutsche Babcock 
Mltsul Babcock Energy 

Apphances 
Slemens 
Electrolux 
Whirlpool 
General Electnc Appliances 
Maytag Corporation 
Raytheon 

Llghtlng 
General Electnc Llghting 
OSRAM GmbH 
Ph111ps Light~ng 

Motors 
ABB 
General Electnc 
M~tsublshl 
Rellance 
Slernens 
Sunutomo 
Toshlba 

Source Company annual reports 

lighting, are discussed below to highlight the 
dominance of multinat~onal manufactunng 
companies producing energy-efficient technologies 

Efficctent resulenttal apphances There are six firms 
that account for the majonty of the global efficient 
residential appliance market In total they 
manufacture approximately 35 brand name 
appliances Raytheon Corporation sells its appliances 
under eight different brand names, while Whirlpool 
and Maytag each market six brands Recent corporate 
acquisitions in the appliance industry include 
Whirlpool's purchase of Philips' major home 
appliance business, Siemens' purchase of Bosch, and 
Electrolux' takeover of Fngidare Local companies 
with small distnbutlon and low costs still reman key 
to developing country markets, but this is beginning 
to change as the giant multinational competitors turn 
their focus in this direction 

Efficzent lzghtzng The three largest lighting 
manufacturers are Osram GmbH, GE Lighting, and 
Philips Lighting Each company has a global 
presence and is currently expanding its international 
operations For example, Osram GmbH, the lighting 
division of Germany's Siemens, is one of the leading 
manufacturers of lighting products in Europe, Latin 
Arnenca, Japan, and several Asian countnes In 1993 
Osram acquired U S -based Sylvania to gain an even 
stronger presence in the Western Hemisphere Osram 
plans to open between eight and ten plants in Asia by 
2000 to take advantage of lower production costs 
The company completed a new manufactunng plant 
in China in 1996 and is currently negotiating for a 
production site in Indonesia They are also expanding 
distnbutlon in Eastern Europe and Latm Amenca 

GE Lighting also has offices throughout the world 
The company has made a significant investment in 
the Hunganan lighting firm Tungsram, whose 
Nagykanisza plant is the sole producer of GE's 
compact fluorescent technology GE Lighting also 
has joint ventures in Asia 
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4. MAJOR POLICY 
~SSUES AND ~MPLICATIONS 

After examining the market data and trends presented in the preceding chapters, one pnmary conclusion is 
apparent the market for energy efficiency technologies In developing countnes is growing, but there is stdl 
a need to support and nurture the market Multilateral development agencies, developing country policy 
makers, and technology manufacturers must continue efforts to transform foster and channel assistance to 
the energy efficiency market The challenge will come not in creating an energy efficiency market, but in 
utilizing the market already in existence for the largest poss~ble gans in actual energy efficiency savings 

In order to influence the energy efficiency market, pol~cy makers in both developing countnes and 
multilateral organizations must first understand how the market works For example, the potential dnvers 
in the energy efficiency market are numerous Figure 12 gives a graphical representahon of these dnvers, 
which generally fall into three d~stinct categones financial (access to capital competitiveness of target 
customers and deregulation of energy pnces), technical (avadabil~ty of tramed sales/service personnel, 

Market Drwers 

Competitiveness of 
Target Customers 

Deregulation of  
Energv Prices 

Availability of Trained 
Sales/Service Ca~abllities 

Market for Energy n 
Effic~ency Products 

and Serv~ces 

Knowledgeable System 
DeslgnersAntegrators 

Awareness/Availabil~ty of  
Efficient Technologies 

Compet~tiveness Among Favorable Access to 
Eaui~ment/Servlce Providers Energv Polic~es CaoitaYFmance 

Awareness of  Potential 
Savings or Benefits 
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knowledgeable system designers/integrators, and awareness and avatlabiltty of efficient technologies), and 
social ( competitiveness among equipment/servlce provrders, awareness of potential savings or benefits, 
and favorable energy policies) Understanding how these factors work together to influence the energy 
efficiency market should be the highest pnonty for anyone desinng to take part In this market 

Beyond the conceptual framework shown in Figure 12, polrcy makers need to have information about what 
technologies are berng sold, where large markets exist, who is buying energy-efficient technology, and why 
they are doing so Once they have developed an understanding of the market, they can begin to design and 
implement policres amed at meeting the needs of that growing market 

A key issue for policy makers today is the need to recalibrate their policies to the realities of today's 
market Instead of trying to lead the market, as was the pnonty in the past, policy now must focus on 
followzng the market by recognizmg pnvate sector interests and worlung with them to remove any 
additional barners that still exist Market demand is beginning to pull policy along, rather than policy 
pushing the market 

Rapzdgrowth requrres actzon now, to avozd future lost opportunrtzes for energy efficrency In many 
countnes, economic and population growth are contnbuting to the need for more buildings, more products, 
and more electncity, among numerous other requirements Thousands of new businesses are founded each 
year and new buildings are being erected almost daly (See Chapter 2 of this report for a more detsuled 
discussion of construction trends ) In this era of fast growth, especially of tndustnes and building stock, 
failure to incorporate energy-efficient design into these facilities now will result in tremendous lost 
opportunities for energy efficiency in the future Once an energy efficiency measure is installed, it 
conhnues savtng energy throughout its usable life 

Specutl attentzon should be pazd to polrcaes targeted speczfically at new constructzon Virtually all of the 
technology markets discussed in thts report will grow in tandem with a country's economy The 
construction boom will further dnve certan technology markets, in particular the markets for building 
envelopes, budding controls, HVAC, appliances boilers and lighting in all sectors These technologies 
together account for 66% of the expected market for energy-efficient technologies in developmg countnes 
in 2015 Because of the emphasrs on new construction, the retrofit market wlll likely account for just a 
small portion of this demand Talung the effort now to establish budding efficiency standards will ensure 
that new buildings rncorporate energy-efficient designs creatmg benefits far Into the future Conversely, 
fadure to incorporate energy efficiency measures in new constructton will mean more costly retrofits in the 
future Only Eastern Europe has a significant retrofit market today, because of infrastructure investments 
made under socialist economlc systems In Asia and Latin Amenca, the emphasis IS firmly on new 
construction 

Awareness-burldrng wdl conhnue to be a key aspect of any successfulpol~y One of the most important 
ways energy-efficient technologes can be promoted is by educattng stakeholders in developrng countnes 
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about energy efficlency Intematlonal expertise often is requlred to bnng local engineers and designers up 

to date on the most efficient technologles avadable International agencies and governments can ald In the 
transfer of thls expenence base, as they have in the past Those who need accurate and current information 
on efficient technologies Include architects and engineers designing new buildings, commerc~al bulldlng 
managers, industrial managers, utility personnel policy makers, and the finance and Investment 
community , 

Modern information technolog~es such as facslmde machines, h ~ g h  speed phone lines, and Internet sites 
(world wlde web, ftp, and gopher) are new vehicles for fostenng information exchange More traditional 
education and training programs Include study tours to industrialized countnes certtficatlon programs for 
technicians, leadership and technical traning semlnars and workshops Although it is difficult to assess the 
Impact of such programs in terms of actual energy saved these activities can be extremely valuable 

The need to address global c h u t e  change zssues suggests that znternatzonal donor asszstance should be 
shlfed to newly zndustnalzzed countnes and otherprzmary GHG emztters At present, a mismatch exists 
between countnes that are glven pnonty for international development assistance and countnes wlth the 
greatest potential for GHG reduction and cl~mate change mitigation Donor agencies should consider that 
poor agranan societies are not the only ones needing development asslstance Many newly mdustnalized 
countnes have great need of asslstance in the area of energy efficiency These include the tlgers' of Asla, 
where as much as 85% of the mfrastructure that is likely to be in place by 201 5 has not even been built yet 

4 

A more detalled discussion of reglonal and technological growth IS provided in sectlons 4 2 and 4 3 1 

1 

Improved coordznatzon between and among natzons wzll zncrease the leverage of energy efficzency 
1 

organzzatzons and agenczes, and thew abzhty to promote energy efficzency on numerous levels Bi- 
national and international coordination can improve countnes' abilities to d~rect and control the 

I 

development of energy efficiency markets w~thout weakenlng market incentives for multinational 
companies Globalization has already stimulated coordmation among natlons in the areas of international 
trade and financial markets, this coordmation should be extended to the area of energy efficlency The 4 

prominence of mult~nat~onal manufacturers in the energy efficiency market Increases the Importance of 
cooperatlve efforts among countnes for market policy rnitlatives 

I 

Extensive country-specific quantitative data on market bamers were not collected for thls report Through 
conversations with manufacturers, Interviews with in-country experts, and general consideration of the 
market contexts, however, the authors formulated qualitatwe observations about the potentla1 for 
overcoming market bamers In each of the main geographic regions Table 4 presents an assessment of the 
relative magnitude of the bamers to be overcome in each region In general each geographic region will 
require a d~stinct policy strategy which takes Into account not only the potential size of the energy 
efficlency market there, but also the potential bamers and likely strategies for overcoming them 
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Table 4 
Overall Market Potentla1 by Reg~on 

(Aggresswe Growth Scenario) 

Ind~cator Afnca/M~ddle East Asla Eastern Europe Latm Amer~ca 

I Market S~ze Potentla1 

2015 Market Size (million US$) I $3,895 I $39 602 I $12 988 $10 202 
I I I I 

Relative Size Potential A I I 
I Potentla1 for Overcomng Barr~ers 

F~nancial A A 

Techn~cal A H e 
Social A 

OVERALL POTENTIAL LOW HIGH MEDIUM MEDIUM 

I Legend A Low Med~um Hlgh 

Source Hagler Bsully Inc 1997 

Asla Financial bamers in general tend to be quite low in Asia, due to growing foreign investment, rapid 
economic growth, and a generally nsing standard of living among most of the population Reg~onal 
vanations exist, of course, with countnes like India and China experiencing h ~ g h  economlc growth rates, 
and countnes such as Thaland, Indonesia and Malaysia struggling with the recent economic downturn 
and currency devaluations Technical bamers in Asia also tend to be generally low, because of the 
presence of a well-educated population and large numbers of architects and engineers who have been 
tramed abroad in the latest building and design techniques Asia needs outside assistance in the area of 
social barriers, however Knowledge of the benefits of energy-efficient technologies and energy 
conservation m general IS low among the populations of Asian countnes St111 the sheer slze of the 
potential market for energy-efficient technologies in Asia over the next two decades makes it the highest 
pnonty for assistance The huge potential impact that energy-efficient technologies would have, combined 
with the relatively low bamers makes Asia the most attractive region for energy efficiency attention by 
international development agencies 

Eastern Europe The most sign~ficant bamers In this reglon are financial Most countnes in the region 
face major scarcity of capital for Investment in energy efficiency With the collapse of the command-and- 
control approach of the socialist economlc system most countnes are struggling economically In the 
technical and social areas the prospects are somewhat better Engineenng and technical slulls wlthin the 
populations are well-developed, and the Interdependence of countnes in the reglon with regard to energy 
resources would allow for a well-designed reglonal program Because of the large amount of exlsting 
infrastructure, Eastern Europe promises to be a large market for energy-efficient technologies through 
201 5, especially as industnes modernize and update thelr existing equipment 
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Latm Amer~ca Several Latin Amencan countnes including Mexico, Brazil and Argentina are already 
giving a lot of attention to energy efficiency issues through the sponsorship of USAID and other donor 
agencles This creates some degree of awareness in the population Technical and financial barners are 
higher in some countnes than others, but the generally robust growth expected in the market for energy- 
efficient technolog~es suggests that targeted pol~cles could produce substantla1 results over the next 20 
years 

Afrlca and the Middle East In general, all types of bamers are qulte high In Afr~ca and the Middle East 
Capital IS scarce throughout the reglon, except in certam 011-nch countnes Educational levels are low, 
creating both techn~cal bamers (lack of trained engineers and design speciahsts) and social barners (lack of 
awareness of the benefits of energy efficlency) Government policies are not well-developed In the energy 
area The nature of these barners, coupled with the small projected size of the energy-efficiency market 
through 2015 makes Afnca and the Middle East the lowest pnonty for international donor agency 
attention in the area of energy efficlency 

These reg~onal generahzations are useful for determining which regions should be targeted for more 
attention and assistance in the near future 

4 3 ~NFLUENCE OF MARKET CHARACTERISTICS AND TRENDS 

Several market charactenstics and market trends suggest that new approaches to stimulating energy 
efficiency markets are needed 

Market aggregatzon 1s needed to overcome the fragmented nature of the market for energy-efficcsent 
products As was mentioned previously the energy efficiency market lncludes a number of product 
segments, includmg large capital goods, residential appliances, and building matenals In addition to 
engineenng and other services Moreover, energy-efficient products do not compnse entire product 
segments, but are only subsets of these segments Market players are diverse and Include many small 
players with min~mal amounts of Investment capital An approach that aggregates the market creates larger 
targets for investment capital Smaller and less organized consumers are unlikely to be able to tap pnvate 
capital markets as successfully 

Programmatzc approaches can Increase the mnfluence of pollcy makers on the energy efficcsency market 
In the past donor agencles have tended to provide asslstance to discrete projects Thls approach is ttme and 
labor intenstve and can influence only a small portion of the market Although there wdl always be a need 
for project-specific asslstance, a programmatic approach can increase the portion of the market that 
benefits from donor assistance A programmatic approach would bundle several energy effictency projects 
The advantages of this approach are 1) a single source of capital can be tapped to finance all of the 
projects, 2) an equipment vendor might find the larger bundle of projects more attractlve than a single 
purchaser, and 3) the tlme and labor that would be needed to provide assistance to a program can be shared 
among all the projects, reducing the per-project transaction costs 
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Establzshtng efficcrency standards and buzldmg energy codes can have a scgnzfcant zmpact on the 
development of markets for energy-effictent products and servlces In developing countnes, the energy 
efficiency market is growing fastest in those technolog~es that are most amenable to achievmg efficiency 
gams through standards By 2015, lightmg, adjustable speed dnves, building controls and motors will 
make up approximately 63% of the energy efficiency market in these countnes Standards insert a floor on 
the energy consuming levels of appliance and buildings They will account for a greater portion of the 
efficiency gans  that will occur as technology markets grow Part~cular attention should be focused on Asia, 
where the most rapid growth is occumng An international cooperatwe agency for energy efficiency and 
global climate change could help focus this attention most effectively 

Explicit government policies that establish codes or standards can effectively address market failures or 
market imperfections By establishing minlmum efficiency standards or building energy codes, 
governments are effectively defining the market to include only those products that meet the standards (or 
that allow a building to satisfy energy codes) Some products will fall out of the market because by 
definition they are not efficient New products may also enter the market because their comparative 
advantage has improved as a result of the new standards Rapid economic growth in developing countnes 
is fueling high growth in sales of household appliances and commercial and industnal equipment 
Efficiency standards, if introduced, would ensure increased market share for higher-efficiency products 

The use of labeling and standards is stdl relatively rare in the developing world A recent USAID- 
sponsored report summarizes the status of labeling programs, buildmg codes and efficiency standards 
around the world " Out of approximately 180 countnes, eleven countnes and the European Union have 
energy labeling programs Nine countnes have efficiency standards for household appliances Six countnes 
have efficiency standards for industnal and commercial equipment Forty-four countnes have building 
codes for residential, non-residential or both types of buildings 

Given the relative scarcity of standards in developing countnes their impact on energy efficiency markets 
is currently quite small But over the long term the sales impact of standards introduced now could be 
quite substantial Preliminary estimates of the potential market Impact of establishing efficlency standards 
have been compiled for five countnes India, Indonesia, Philippines, Mexlco, and Brazil '' The study 
estimated unit sales of energy-efficient products in each of the five countnes ten years after the 
introduction of standards For example, the study estimated that the introduction of standards would create , 
a market for 106 million energy-efficient lamps in India, 41 million refngerators in Brazil and 18 million 
fans in Indonesia 

Regzonal adoptzon of energy efficzency standards wdlfurther augment efflzency gazns The best way to 
insure widespread support not only from donor agencles but also from multmattonal companies selling 
efficient technologies, is to work toward regional efficlency standards Donor agencies can help encourage, 

l l ~ u f f y  John 1996 Energy Labelzng Standards and Buddtng Codes A Global Survey and Assessment for 
Selected Developzng Counrnes Washington D C GEEI/Publications This publ~cation was funded by the United 
States Agency for International Development 

THE ENERGY EFFICIENCY MARKET IN DEVELOPING COUNTRIES TRENDS AND POLICY IMPLICATIONS 



develop and foster the implementation of efficiency standards An international agency responsible for 
energy efficiency would have a strong mfluence on the creation of regional standards Companies would 

I 

be likely to support a regional approach to standards, especially if the alternative would be individual 
country standards Regional application of standards would introduce economies of scale to manufacturing 
and reduce manufacturers' opposition to standards 

The challenge for policy makers is to integrate the numerous issues rased above into a coherent action 
plan Policy makers will need to pnontize the countnes, regions, sectors and technologies needing 
assistance in order to maximize actual energy savings in the next few years In this section, pnonties are 
recommended for the short term (two years) and medium term (two to five years) 

I 

4 4 1 Short-term priorities I 

1 
In the next two years, the greatest potential energy efficiency gains will come from focus~ng on Southeast 
Asia and the commercial and ~ndustnal growth occurnng there High rates of growth in this region and 
these technologies mean that more opportunities will be lost here than in any other area if action IS not 
taken now Specific countnes warranting the most attention are Hong Kong (now part of China) Indonesia, 
South Korea and Singapore Crucial technology markets are lighting buildlng controls and motors Table 
5 gives a summary of these markets and the bamers in each 

Asia's capital markets are relatively well-established so that access to capital should not be a significant 
bamer Rapid economic growth will continue to lift consumers' income levels, malung investments in 
energy efficiency more affordable Awareness of energy efficiency IS a bamer, both among tradespeople 
responsible for installing energy-efficient measures at commercial and industrial sites and among the 
general population A sharply focused multi-media awareness campagn should be launched to overcome 
this bamer Key regional institutes would act as "nodal agencies" for ~nformation collection, synthesis, and 
dissemination while also serving as a "one-stop shop" for implementing energy-efficiency programs t 

pnmanly through establishing linkages between technology vendors and technology users 
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Table 5 lists the countnes mertting attention two to five years from now These include China, Russia and 
Brazil These countnes should expenence relatively strong economic growth over the long term Chma is a 
major contnbutor to greenhouse gas emissions, its energy consumption patterns warrant the concern of the 
international community 

Table 5 
Short-Term Priority Countries and Technologies 

The fastest growing technology markets in Brazil Chlna, and Russ~a are projected to be lighting, HVAC 
building controls, and building envelope In Russia, the size of the building controls market in particular, is 
due to significant building infrastructure already in existence Since there is not expected to be a large 
amount of new construction in Russia over the next several years, attention to this market segment can 
safely be left to the medium-term, despite the hlgh growth rates projected 

Country/Technology 

Hong Kong 

Lighting 

Slngapore 

Lighting 

Motors 

Indonesia 

Bullding Controls 

Motors 

South Korea 

Buildmg Controls 

Motors 

Llghtlng IS projected to be an Important technology In all three countnes as ~t IS In most of the world due 
to widespread awareness of the technology ease of mstallation and use, and relatively low cost Lightlng IS 

also important in the medium-term due to its appl~cation in all sectors, including residential industnal, and 
commerc~al This cross-sectoral and cross-boundary appeal makes it an ideal technology to be promoted 
through an international climate change forum 
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2015 Market 
Size Est~mate 
($W 

$6 602 

$4 717 

$3 621 

$1 393 

$1 033 

$3 156 

$644 

$787 

$6 965 

$1 356 

$2 380 

Growth 
Rate (%) 

14 4 

18 0 

13 0 

16 0 

15 0 

10 6 

15 6 

15 0 

10 3 

15 6 

13 9 

Barr~ers 

Awareness 

Awareness, Capab~lity 

Awareness 

Awareness 

Capability 

Awareness 

Capab~llty 

Awareness 

Awareness 

Capability 

Awareness 



Table 6 b 

Barners In these markets that donor agencles and pol~cy makers can help overcome fall mainly in the 
financ~al realm The Russian economy IS currently heavily cap~tal-constramed The absence of a rel~able 
banlung system makes borrowmg money for rnvestment in any of these technologies problemam 
Financmg programs and assistance from donor agencres can help allev~ate much of the financ~al pressures 
holdrng back the Russlan market 

Medium-Term Pr~onty Countries and Technologes 

In Branl, cost 1s an issue Such economlc concepts as hfe-cycle costs are not widely understood by the 
general population Levels of awareness m Brazil about energy-efficient technologies are also relatively 
low 

Country~Technology 

Ch~na-overall 

Llghtlng 

HVAC 

Russ~a-overall 

Bulldmg Controls 

L~ght~ng 

Brad-overall 

Bwldmg Envelope 

Llghtlng 

Chma IS a huge potentla1 market for almost all energy-efficient technologies The man bamers In Chma 
are also soc~al, rncludrng lack of awareness and technical tramng to deal w~th the technology installat~on 
and maintenance Strateg~es for overcomrng these bamers are often hampered by political constraints 
outs~de the energy efficrency markets The World Bank and AsIan Development Bank are active in the 
Chlnese efficiency market, but Un~ted States and European efforts may be constramed by the polltical 
posrtlons of thew governments 

I 
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2015 Market 
Wze Esbmate 
($ml) 

$7,545 

$1,782 

$1,274 

$5,925 

$1,220 

$1,210 

$3,242 

$932 

$57 1 

Growth 
Rate (%) 

9 8 

18 0 

9 0 

12 8 

16 9 

13 9 

9 0 

9 5 

16 0 

Barners 

Polltlcal 

None 

Cost, Capab~hty 

F~nanc~al 

Cost 

Awareness 

F~nanc~al 

Cost 

Cost Awareness 



Total 1996 Energy Efficient Market 
Total 20 15 Energy Efficient Market - Aggressive Growth Scenario 
Total 2015 Energy Efficient Market - Conservative Growth Scenario 
Comparison of Energy Efficient Market to GDP 
Economlc Growth Past, Present, and Future 
OECD Europe 
OECD Paclfic 
USICanada 
Middle EastIAfrica 
AslaPacific 
Eastern Europe 
Latin America 
Energy Efficient Buildlng Controls Market 
Energy Efficient HVAC Market 
Energy Efficient Buildlng Envelope Market (Insulation and EE Windows) 
Cogeneration Market (equipment only) 
Energy Efficient Appliance Market 
Energy Effic~ent Boiler Market 
Process Controls Market 
Energy Efficient Motor Market 
Energy Efficient Adjustable Speed Drives Market 
Energy Efficient Lighting Market 
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TOTAL 1996 ENERGY EFFICIENT MARKET 

1996 Est~rnated Market 8 MI 
Reg~onlCountry 

Afr~calM~ddle East 
Algerla 
Egypt 
Iran 
Israel 
Kuwalt 
Morocco 
N~gerla 
Saud~ Arabla 
South Afrlca 
Turkey 

Bu l ld~ng  
Cogen ASDs Controls TOTAL Llghtmg 

2 
5 
2 
6 
3 
1 
2 
11 
4 
3 

U A E  6 
Sub Totall 44 

Apphances 

3 
1 
3 
4 
2 
1 
2 
7 
3 
2 

Asla 
Chlna 
Hong Kong 
lndla 
lndonesla 
Malaysla 
Pak~stan 
Ph~llpplnes 
Singapore 
South Korea 
Talwan 

Bul ld~ng 
Envelope 

24 
6 
23 
4 
2 
4 
2 
19 
10 
26 

Reg~onTotall 734 1 973 1 942 1 421 1 745 1 602 
I I I I I 

CentrallEast Europe I 1 

Process 
Controls 

5 
8 
15 
22 
4 
6 
4 
18 
12 
19 

HVAC 

6 
7 
15 
7 
7 
5 
3 
23 
16 
13 

I Czech ~ e ~ u b l i c  57 14 66 6 2 1 8 

Poland 

Motors 

2 
3 
7 
3 
1 
1 
1 
4 
3 
4 

TOTAL 1213 1 1 723 1 1 912 ( 679 1 1211 1 812 1 377 1 750 1 234 1 572 11 9 4831 
Page 1 

Venezuela 
Sub Total 

Reg~on Total 

6 
104 
1 16 

9 
337 
374 

26 
50 1 
557 

18 
166 
185 

20 
189 
210 

13 
79 
88 



TOTAL 201 5 ENERGY EFFICIENT MARKET - Aggresswe Growth Scenar~o 

Est~rnated Market - $ M~llion 
I I I Bu~ld~ng 

Controls 
Bu~ldlng 
Envelope 

60 
18 
62 
26 
10 
24 
6 

71 
24 
lo6 
17 

425 
531 

722 
293 
449 
448 
118 
65 
65 
95 

943 
254 
173 

3 625 
3 815 

100 
91 

364 
691 

1 246 
1 466 

305 
932 
143 
17 

358 
3 1 

1 787 
1 985 

Process 
Controls 

10 
25 
46 
68 
12 
18 
23 
56 
76 
117 
22 
472 
590 

ASDs HVAC Motors Bo~lers Cogen TOTAL 

\frica/Middle East 
Alger~a 
Egypt 
l ran 
Israel 
Kuwa~t 
Morocco 
N~ger~a 
Saudl Arabla 
South Afr~ca 
Turkey 
U A E- 

Sub Tota 
Region Tota 

rsia 
Chlna 
Hong Kong 
lnd~a 
lndones~a 
Malays~a 
Paklstan 
Phlllpplnes 
Smgapore 
South Korea 
Ta~wan 
Thailand 

Sub Tota 

Czech Republlc 
Hungary 
Poland 
Russla 

Sub Tota 

Venezuela 
Sub Total 

Region Total 

[ TOTAL 19414 / 7 797 1 6 475 1 2431 1 4644 1 9 578 1 1 351 1 1 931 1 4 330 1 8 736 1 66 687 1 
Page 2 



TOTAL 2015 ENERGY EFFICIENT MARKET - Conservatwe Growth ~cenar~o 

Reglon Total 806 568 717 82 291 226 252 281 156 309 

Latm Amer~ca 
Argentma 44 179 36 89 63 9 9 87 
Braztl 101 496 607 156 201 34 6 161 
Chtle 31 75 323 55 58 40 28 0 
Colombla 10 14 27 1 1  16 10 2 40 
Mex~co 103 206 403 126 161 98 10 182 
Venezuela 13 19 58 40 44 30 3 42 

Sub Total 302 989 1 454 477 543 22 1 58 512 0 0 
Reg~on Total 336 1 098 1 617 530 603 246 65 569 75 203 

TOTAL 

I TOTAL I 3 866 1 5 574 1 6 152 1 2 261 1 4 045 1 2 792 1 1 193 1 2 446 1 682 1 1 689 11 30 700 1 
6 4% 

Note data only ava~lable by regton not by mdrv~dual country 
. . 
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COMPARlSON OF ENERGY EFFICIENT MARKET TO GDP 

Aggressive Growth 
2015 EE Market 

% 
1996 GDP 2015 GDP 

I Yo 
(5B) 

66 
42 
159 
78 
21 
30 
44 
120 
109 
174 
39 
880 

. Market 
% 

Total 
Yo 

Total 

7% 
5% 
18% 
9% 
2% 
3% 
5% 
14% 
12% 
20% 
4% 
100% 

EE 
Relatwe to 

GDP 

118 
1 21 
0 72 
1 41 
1 48 
2 40 
0 51 
113 
0 73 
0 71 
1 69 

0 72 
2 51 
0 59 
1 38 
1 13 
0 53 
115 
3 01 
1 31 
0 74 
1 21 

2 78 
0 70 
2 91 
0 65 

0 68 
0 78 
3 66 
0 66 
1 25 
1 53 

--- - - 

838 34% 
96 4% 
388 16% 
158 6% 
69 3% 
54 2% 
52 2% 
55 2% 
385 16% 
229 9% 
136 6% 

2 461 100% 

30 8% 
71 18% 

EE 
Relatwe to 

GDP 

0 81 
1 75 
0 85 
1 24 
1 77 
1 78 
0 54 
1 21 
0 57 
0 86 
1 52 

0 58 
4 32 
0 50 
1 26 
1 29 
0 52 
0 78 
4 22 
1 15 
0 82 
0 88 

2 33 
0 93 
5 39 
0 62 

0 74 
0 73 
3 74 
0 51 
1 33 
1 38 

Total + Total =I- Afr~ca/Middle East 
Algeria 
Egypt 
Iran 
Israel 
Kuwait 
Morocco 
N~geria 
Saud~ Arab~a 
South Africa 
Turkey 
U A E  I 45 

Sub Totall 601 
Region Tot 

&sia 
Ch~na 
Hong Kong 
lnd~a 
lndonesla 
Malays~a 
Pakistan 
Ph~l~pp~nes 
S~ngapore 
South Korea 
Ta~wan 
Tha~land 

100% 
Region Total 

ZentrallEast Europe 
Czech Republ~c 256 21% 
Hungary 
Poland 
Russ~a 1 533 1 44% 

Sub Totall 1 225 1 100% 
Region ~ o t a l l  1 408 1 

,atin America 
Argentma 
Braz~l 
Ch~le 
Colornb~a 
Mexico 472 
Venezuela 7% 

Sub Totall 1 672 1 100% 
Region ~ o t a l l  1 847 1 

1 TOTAL I 9 483 1 I -- ICI__IPZCL- 
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ECONOMIC GROWTH PAST, PRESENT, AND FUTURE 

4frrca Regronal Total 
\frica/Middle East 

Alger~a 
Egypt 
l ran 
Israel 
Kuwa~t 
Morocco 
N~ger~a 
Saud~ Arabia 
South Afr~ca 
Turkey * 
U A E  

Ma Regional Total 
isla 

Chma 
Hong Kong 
India 
lndones~a 
Malays~a 
Pak~stan 
Phrlrppines 
Smgapore 
South Korea 
Ta~wan 
Tha~land 

>/EE Regional total 
>entraVEast Europe 

Czech Republ~c * 
Hungary 
Poland 
Romania 
Russ~a 

AC REgmal Totaf 
.atm Amer~ca 

- -- 

Argentma 
Brazd 
Chde 
Colomb~a 
Mexico 
Venezuela 

1 993 
GDP 

($B 1990) 

940 
729 
60 
37 
145 
66 
16 
27 
40 
114 
101 
89 
35 

2,027 
1,949 
623 
83 

323 
128 
54 
47 
45 
43 
307 
189 
107 

51 4 
469 

GDP 
Growth 
(1 993-5) 

2 2% 
1 8% 
4 3% 
1 7% 
5 7% 
10 5% 
4 9% 
1 7% 
0 1% 
2 6% 
5 5% 
1 3% 

7 7% 

GDP 
Growth 

(1 996-2000) 

4 6% 
5 3% 
4 9% 
6 3% 
5 7% 
7 1% 
2 1% 
5 3% 
4 7% 
3 3% 
4 2% 
8 6% 

6 9% 
8 9% 
5 0% 
7 2% 
7 2% 
7 4% 
6 3% 
5 8% 
6 9% 
6 7% 
6 3% 
7 8% 

4 7% 
4 8% 
3 5% 
4 6% 
2 5% 
5 0% 

- 
4 8% 
4 9% 
4 9% 
4 3% 
4 5% 
5 1% 
3 8% 

GDP 
Growth 
(1 993-6) 

2 9% 
2 9% 
4 5% 
3 2% 
5 7% 
9 3% 
4 0% 
2 9% 
1 6% 
2 8% 
5 1% 
3 7% 

7 4% 

GDP 
Growth 

(1 996-201 5) 

4 4% 
4 3% 
4 2% 
4 5% 
5 1 O/o 

5 4% 
5 2% 
4 3% 
4 9% 
5 4% 
5 6% 
5 8% 

6 4% 
7 4% 
6 7% 
6 2% 
7 0% 
7 1% 
6 9% 
6 7% 
7 1% 
7 1% 
7 0% 
7 2% 

4 9% 
- -- 

5 7% 
4 3% 
5 7% 
3 0% 
5 0% 

- -- --- 
6 0% 

. - - 

5 9% 
5 9% 
5 8% 
5 6% 
5 8% 
4 3% 
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lndustr~al 
EE Equipment 

High-eff lclency bollers 
Cogeneratlon equ~pment 
Conservation controls 
Hlgh-eff~c~ency motors 
Adjustable speed drives 
Process controls 
Waste heat recovery 
Llghtlng 
lnsulatlon 
Integrated energylload MS 

Sector/Technology Category 

Commerc~al 
EE Equipment 

Hlgh-effic~ency HVAC 
Cogeneratlon 
Lightlng 
EMSlControls 
Bulldlng envelope (w~ndows/~nsulat~or 

Res~dent~al 
Llghtlng 
Hlgh-eff lciency apphances 
Bu~ldlng envelope 

1996 
($ Million) 

346 
283 
235 
304 
306 
1,172 
198 
21 0 
58 
237 

381 
202 
1,096 
607 
825 

470 
406 
798 

8,133 
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SectorJTechnology Category 

ndustr~al 
EE Equrpment 

Hrgh-effrcrency borleas 
Cogeneration equrpment 
Conse watron controls 
Hrgh-eff rcrency motors 
Adjustable speed drrves 
Process controls 
Waste heat recovery 
Lrghtrng 
lnsulatron 
Integrated energylload MS 

Zommerc~al 
EE Equipment 

Hrgh-eff rcrency HVAC 
Cogeneratron 
Lrghtrng 
EMSIControls 
Burldrng envelope (wrndowslrnsulatron 

Res~dent~al 
Lrghtrng 
Hrgh-eff rcrency apphances 
Burldrng envelope 

1995 

($ Mrllron) 
201 5 

($ Mrllron) 

260 
38 
244 
61 8 
709 

1,221 
188 
343 
46 
31 0 

397 
9 1 

2,331 
1,237 
1,349 

958 
352 
692 

1 1,384 5,111 
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SectorlTechnology Category 

ndustr~al 
EE Equrpmenf 

High-efficiency boilers 
Cogeneration equipment 
Conservation controls 
High-efficiency motors 
Adjustable speed drives 
Process controls 
Waste heat recovery 
Lighting 
Insulation 
Integrated energylload MS 

:ommerc~al 
EE Equrpment 

High-eff iciency HVAC 
Cogeneration 
Lighting 
EMSIControls 
Building envelope (windows/insulation 

?es~dent~al 
Lighting 
High-efficiency appliances 
Building envelope 

G rowthlyr 

(%) 

0 7% 
1 1 %  
2 2% 
5 4% 
6 0% 
2 2% 
1 7% 
4 3% 
0 9% 
3 3% 

2 2% 
0 9% 
5 6% 
5 4% 
4 3% 

5 4% 
1 3% 
1 3% 

3 6% 
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M~ddle East / Afr~ca 

Sector/Technology Category 

lndustr~al 
EE Equrpmenf 

High-efficiency boilers 
Cogeneration equipment 
Conservation controls 
High-eff iclency motors 
Adjustable speed drives 
Process controls 
Waste heat recovery 
Lighting 
Insulation 
Integrated energylload MS 

Sommercral 
EE Equrpment 

High-efficiency HVAC 
Cogeneration 
Lighting 
EMSIControls 
Building envelope (windowslinsulation 

3esldentlal 
Lightlng 
High-eff iciency appliances 
Building envelope 

1995 
($ Million) 

201 5 
($ Million) 
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Sector/Technoloav Category 

ndustrlal 
EE Equlpment 

Hlgh-eff lclency boilers 
Cogeneratlon equipment 
Conservation controls 
H~gh-effwency motors 
Adjustable speed drives 
Process controls 
Waste heat recovery 
Lightlng 
lnsulatlon 
Integrated energylload MS 

Commerc~al 
EE Equlpment 

Hlgh-eff mency HVAC 
Cogeneratlon 
Lightlng 
EMS/Controls 
Bulldlng envelope (windows/~nsulation 

Res~dent~al 
Llghtlng 
Hlg h-effmency appliances 
Bulldlng envelope 
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Sector/Technology Category 

ndustr~al 
EE Equipment 

Hlgh-eff lclency bollers 
Cogeneratlon equipment 
Conservat~on controls 
Hlgh-eff lclency motors 
Adjustable speed drlves 
Process controls 
Waste heat recovery 
Llghtlng 
lnsulatlon 
Integrated energylload MS 

2ommerc1al 
EE Equipment 

Hlg h-efflclency HVAC 
Cogeneratlon 
Llghtlng 
EMSIControls 
Burldlng envelope (w~ndows/~nsulat~on 

qesldentlal 
Llghtlng 
Hlgh-eff lclency appliances 
Bulldlng envelope 
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Latin Amer~ca 

Sector/Technology Category 

lndustr~al 
EE Equrpment 

Hlgh-eff lclency hollers 
Cogeneratlon equipment 
Conservation controls 
Hlgh-effuency motors 
Adjustable speed drlves 
Process controls 
Waste heat recovery 
Llghtlng 
lnsulatlon 
Integrated energylload MS 

Commerc~al 
EE Equ~pment 

Hlgh-effic~ency HVAC 
Cogeneratlon 
Llghtlng 
EMSIControls 
Building envelope (w~ndows/~nsulat~on 

Res~dent~al 
L~ghtlng 
Hlgh-eff rclency appliances 
Bulldrng envelope 

Total 

- - 

1 995 

($ Million) 
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ENERGY EFFICIENT BUILDING CONTROLS MARKET 

frlcalM~ddie East 
Algena 
Egypt 
Iran 
Israel 
Kuwart 
Morocco 
Nrger~a 
Saud~ Arab~a 
South Afrrca 
Turkey 
u A E  

Sub Total 
% of Reg~on Total 

sla 
Chrna 
Hong Kong 
lndra 
lndones~a 
Malaysra 
Pak~stan 
Ph~l~pprnes 
S~ngapore 
South Korea 
Ta~wan 
Tha~land 

Sub Total 
% of Realon Total 

entraVEast Europe 
Czech Republ~c 
Hungary 
Poland 
Russra 

Sub Tota 
% of Reg~on Total 

atln Amer~ca 
Argentma 
Brazrl 
Chrle 
Colomb~a 
Mex~co 
Venezuela 

Sub Total 
% of Reg~on Total 

Annual 
Growth 

Est 1996 
Total 

Eff lclent 
($ mrll~on) 

31 
6 
1 
6 
1 
0 
1 
1 
5 
2 
6 

I Conservat~ve Growth 
(TRAC 

Average 
Annual 
Growth 

(1 996 201 5) 

4 7% 

GDP) 
Est 2015 

Total 
Eff went  
($ mrlhon) 

74 

0 
74 

1 103 

0 
1 103 

309 

0 
309 

203 

I Aggressive Growth 
(Hagler Ba~lly Forecast) 

Average Annual I Est 2015 

I TOTAL I 572 1 690 1 
Note No lndvrdual country data obtalned Reg~onal est~mates only 

- - 
r - - T q  

Page 13 



ENERGY EFFICIENT HVAC MARKET 

,frica/Middle East 
Algena 
Egypt 
Iran 
Israel 
Kuwart 
Morocco 
Nrgena 
Saudr Arabia 
South Afrlca 
Turkey 
U A E  

Sub Tota 
% of Regon Total 

,ma 
China 
Hong Kong 
lndra 
Indonesia 
Malaysia 
Pakistan 
Phrlipprnes 
Srngapore 
South Korea 
Ta~wan 
Thatland 

Sub Tota 
% of Reg~on Total 

:entrallEast Europe 
Czech Republrc 
Hungary 
Poland 
Russia 

Sub Tota 
% of Region Total 

atin America 
Argentrna 
Brazil 
Chile 
Colombra 
Mexco 
Venezuela 

Sub Total 
% of Region Total 

SlTCs 741 Growth 

(TRACK GDP) 

Total Annual Total 

US - -5% 

A I TOTAL 1 - - 1211 4 044-1 
cl\ 

Agg6ssrve Growth 
(Hagler Barlly Forec 

Average Annual I 
- 
( 

- 
- 

- 
- 
- 

- 
- - 

- 
z 

:ast) 
Est 201 5 

Total 
Eff icient 
(5 million) 

14 
27 
39 
22 
18 
16 
7 
69 
41 
40 
48 
341 
426 

1-- 
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ENERGY EFFICIENT BUILDING ENVELOPE MARKET (Insulat~on and EE Wlndows) I Conservative Growth I I Aggresslve Growth - 
Average 
Annual 
Growth 
(1993 6) 

N A 
N A 
N A 
N A 
N A 
N A 
N A 
N A 
N A 
N A 
N A - 

Effment Imports 

(TRACK GDP) 

Total Annual Total 

(Hagler Ba~lly Forecast) 
Average Annual I Est 2015 

1996 EIU 
Construct~on Mk! 

($ m~lhon) 

4 776 
1 170 
4 535 
81 6 
31 7 
81 1 
479 

3 899 
1 926 
5 255 
1 258 

25 242 
80% 

Est 1996 
Market 

($ rn~lhon) 

Growth Total 

Algerla 

Israel 
Kuwa~t 
Morocco 
N~ger~a 
Saudi Arab~a 
South Afr~ca 
Turkey 
U A E- 

Sub Tota 
% of Regron Tota 

Asla 
Chma 
Hong Kong 
lnd~a 
lndones~a 
Malays~a 
Pak~stan 
Phhppmes 
S~ngapore 
South Korea 
Ta~wan 
Tha~land 

Sub Tota 
% of Reglon Tota 

CentrawEast Europe 
Czech Repubhc 
Hungary 
Poland 

ILatln America 

I % of Reglon Tota 

US 0 3% EE ~ n s  1 8% all ~ n s  0 5% ee wlndows US 
I TOTAL 1 723 5 574 1 

ltalrcs denotes est~mates derrved based on GDP rat~os Three slzes 2% h~gh 1% avg 0 5% low Growth based on recent construction growth+2 5% for EE 
Long term HB est~mate 
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COGENERATION MARKET (equipment only) 
(TRAC 

I Conservattve Growth 
GDP) 
Est 2015 

Total 
Effment 
($ m~lhon) 

0 
0 
0 

44 
0 
0 
0 
0 
0 
12 
0 
56 
70 

I Aggressive Growth 
(Hagler Batily Forecast) 

Average Annual I Est 2015 ESt 1996 Mkt 
Avg of lOyr  

Total 
(M$ see note) 

0 
0 
0 
35 
0 
0 
0 
0 
0 
38 
0 
73 

Est 1996 Mkt 
Avg 95-00 

PURPA type 
(M$ see note) 

0 
0 
0 
17 
0 
0 
0 
0 
0 
4 
0 
21 

nates 
1995 2000 2001 2004 
Self Gen Self Gen 

Total 
PURPA 
(MW) 

0 
0 
0 

530 
0 
0 
0 
0 
0 

210 
0 

740 

1995 2000 
PURPA type 

frtcaIM~ddle East 
Algena 
Egypt 
Iran 
Israel 
Kuwa~t 
Morocco 
Ntgena 
Saudi Arab~a 
South Afnca 
Turkey 
U A E- 

Sub Total 255 
% of Reglon Total 80Y 

sta 
Chma 1 275 
Hong Kong 
lnd~a 350 
indones~a 470 
Malays~a 0 
Pak~stan 0 
Ph~l~pp~nes 708 
Smgapore 
South Korea 493 
Ta~wan 500 

Total 
Efflctent 
($ rnllhon) 

Growth 

4 0 h  
OOh 
5 O h  
40/0 
OOL 
0 0% 
1 0 L  
oo/. 
2 O h  
1 o/o 

(1996 2005) 
(see note) 

Tha~land 

*/ of Reglon Total 

entraVEast Europe 
Czech Republ~c 
Hunoarv 200 

(2006 201 5)  
(see note) 

Venezuela 

%of  Regton Total 

US 100% 
I TOTAL I 750 2 446 1 
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Market value based on $1 000kW and 50 h equlprnent 
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ENERGY EFFICIENT APPLIANCE MARKET I Conservative Growth Aggresslve Growth 
(Hagler Bailly Forecast) 

Average Annual 

- 

( I 

- 
7 - 

- 
- - 
- 

- 
7 - - 

- - 

Est 
% Energy 
Eff icient 

2 0% 
2 0% 
2 0% 
2 0% 
2 0% 
2 0% 
2 0% 
2 0% 
2 0% 
2 0% 
2 0% 

Average 
Annual 
Growth 
(1 993 6) 

2 9% 
4 5% 
3 2% 
5 7% 
9 3% 
4 0% 
2 9% 
1 6% 
2 8% 
1 1 %  
3 7% - 

RegionlCountry 

Afr~calMiddle East 
Algena 
Egypt 
Iran 
Israel 
Kuwait 
Morocco 
N~ger~a 
Saud~ Arabia 
South Africa 
Turkey 

Est 1996 
Total Import 

Market 
($ m~llion) 

119 
37 
117 
181 
104 
55 
80 
31 1 
143 
94 
21 0 
1 450 

Imports 
1993 

SlTCs 775 
($ million) 

109 
32 
106 
153 
80 
49 
73 
297 
132 
91 

Total Annual 
Est 201 5 

Total 
Efficient 
($ m~llion) 

6 
2 
7 
10 
6 
4 
4 
21 
8 
7 
14 
88 
110 

599 
274 
101 
79 
16 
1 1  
14 
40 
183 
88 
180 

1 586 
1 669 

17 
14 
45 
10 
86 
101 

- 
Est 
Yo 

Imports 
Total 

Effment 
($ m~llion) 

6 
2 
6 
10 
6 
3 
4 
17 
9 
6 
14 
83 
104 I % of Region ~ o t a l l  80% 

U A E  

Asia 
Chlna 
Hong Kong 
lnd~a 
Indonesia 
Malaysia 
Pak~stan 
Philippines 
Singapore 
South Korea 
Ta~wan 

188 

Tha~land 105 
Sub Totall 3 143 

Sub Totall 1310 

% of Reglon Total 95% 

CentralEast Europe 
Czech Republ~c 
Hungary 
Poland 106 
Russia 114 

Sub Totall 404 

I % of Region ~ o t a l l  85% 
I 

ILatin America I 
Argentina 
Brazil 
Ch~le 
Colombia 
Mexico 
Venezuela I 49 

Sub Total! 61 2 

US - 4% US - 
I TOTAL 

41 
I 679 2 260 1 
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ENERGY EFFICIENT BOILER MARKET Aggressrve Growth I Conservative Growth 
I (TRAC 

Est I Est 1996 1 Average 
GDP) 
Est 2015 

Total 
Eff rcrent 
($ rn~ll~on) 

16 
2 
5 
22 
3 
75 
1 
10 
8 
12 
7 
160 
200 

(~agler Barlly Fo 
Average Annual 

ast) 
Est 2015 

Total 
Efficient 
($ rnrllron) 

18 
8 
13 
26 
10 
72 
1 
13 
7 
25 
15 
207 
259 

298 
1 1  
8 
79 
16 
7 
7 
34 
69 
56 
55 
639 
673 

109 
32 
78 
45 
265 
31 1 

17 
8 
38 
3 
23 
8 
97 
108 

Average Est 1996 Est 
Annual Total Import % Energy 
Growth Market Effrcrent 
(1 993 6) ($ rnrllron) 

2 9% 63 10 0% 
4 5% 3 20 0% 
3 2% 18 10 0% 
5 7% 30 20 0% 
9 3% 10 10 0% 
4 0% 85 20 0% 
2 9% 4 10 0% 
1 6% 13 20 0% 
2 8% 26 10 0% 
1 1 %  10 20 0% 
3 7% 18 10 0% 

281 

Imports 
1993 

IeglonlCountry SlTCs 71 11 
($ rnrllron) 

rfrrcalMrddle East 
Algena 58 
E ~ Y  pt 3 
Iran 16 
Israel 25 
Kuwart 8 
Morocco 76 
N~gerra 4 
Saudr Arab~a 12 
South Afrrca 24 
Turkey 10 
U A E  16 

Sub Total 252 
% of Regron Total 80% 

Total Annual Growth 

ma 
Ch~na 
Hong Kong 
lndra 
lndones~a 
Malaysra 
Pakrstan 
Ph~lrpprnes 
Srngapore 
South Korea 
Ta~wan 
Tharland I 27 

Sub Totall 306 
% of Regron Total 95% 

:entraVEast Europe 
Czech Republrc 
Hungary 
Poland 
Russra 9 

Sub Total! 39 
% of Regron Total 85% 

atrn Amer~ca 
Argentma 
Brazrl 
Chrle 
Colornbra 
Mexrco 
Venezuela I 4 

Sub Totall 59 
% of Regron ~ o t a l l  90% 

I 

11351p------ 
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PROCESS CONTROLS MARKET Conservative Growth I Aggressive Growth 
(TRACK GDP) 

Annual Total 

( ~ a i i e r  Badly FOI 
Average Annual 

ast) 
Est 201 5 

Total 
Eff wen t  
($ m~lhon) 

10 
25 
46 
68 
12 
18 
23 
56 
76 
117 
22 

472 
590 

773 
168 
368 
446 
175 
31 
42 
329 
501 
223 
75 

3 131 
3 296 

201 
47 
96 
347 
691 
81 3 

44 
622 
403 
29 

420 
80 

1 598 
1 775 

Est 1996 
Total 

Efficient 
($ m~ll~on) 

Imports 
1993 

SITCS 874 - 874 2 
($ m~ilton) 

Average 
Annual 
Growth 
(1 993 6) 

Est 1996 
Total Import 

Market 
($ rn~ll~on) 

Est 
% Energy 
Eff went  

Est 
% 

Imports 

dr~calM~ddle East 
Alger~a 
Egypt 
Iran 
Israel 
Kuwa~t 
Morocco 
N~ger~a 
Saud~ Arab~a 
South Afr~ca 
Turkev 
u A <  

Sub Tota 
% of Reg~on Total 

,ma 
Ch~na 
Hong Kong 
lnd~a 
lndones~a 
Malays~a 
Pak~stan 
Ph~l~ppines 
S~ngapore 
South Korea 
Ta~wan 
Tha~land 

Sub Tota 
% of Realon Tota 

:entral/East Europe 
Czech Republ~c 
Hungary 
Poland 
Russ~a 

Sub Tota 
% of Reg~on Tota 

atln Amerlca 
Argentma 
Braz~l 
Ch~le 
Colornb~a 
Mex~co 
Venezuela 

Sub Tota 
% of Reg~on Tota 

US - -8% US - 
I TOTAL I 1 912 61521 
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ENERGY EFFICIENT MOTOR MARKET I Aggresswe Growth Consetvatwe Growth 
(TRACK GDP) 

Average I Est 2015 
:ast) 
Est 2015 

Total 
Effment 
($ m~ll~on) 

4 
57 
123 
48 
14 
18 
6 
73 
17 
73 
14 

447 
559 

Est 1996 
Total 

Effwent 
($ rnill~on) 

Imports 
1993 

SlTCs 71 621 
($ rn~lhon) 

- 
Average 
Annual 
Growth 
(1 993 6) 

2 9% 
4 5% 
3 2% 
5 7% 
9 3% 
4 0% 
2 9% 
1 6% 
2 8% 
11% 
3 7% 

Market Effment 

Est 
O/o 

Imports 

95 0% 
95 0% 
95 0% 
95 0% 
95 0% 
95 0% 
95 0% 
95 0% 
95 0% 
95 0% 
70 0% 

Annual Total I Growth 

.fr~calM~ddle East 
Algena 
Egypt 
Iran 
Israel 
Kuwait 
Morocco 
Niger~a 
Saud~ Arab~a 
South Africa 
Turkey 
U A E  

Sub Tota 
% of Reglon Total 

ma 
Ch~na 
Hong Kong 
lnd~a 
lndones~a 
Malays~a 
Paklstan 
Phil~pplnes 
S~ngapore 
South Korea 
Ta~wan 
Tha~land 

Sub Tota 
% of Reg~on Tota 

:entrayEast Europe 
Czech Republic 
Hungary 
Poland 
Russ~a 

Sub Tota 
% of Reg~on Tota 

atln Amer~ca 
Argentma 
Brazil 
Chile 

Venezuela 
Sub Tota 

% of Region Total 

US - -30% over 1 hp, -10% a11 
I - I TOTAL 812 _ __ 2 793 1 



ENERGY EFFICIENT A O d S  I ABLE SPIkED DRIVES MARKET 

Market Ef f~c~ent 

(Hagler Ba~lly Fa 
Average Annual 

(TRAC 
Average 
Annual 
Growth 

(1996 2015) 

4 7% 

Average 
Annual 
Growth 
(1993 6) 

3 4% 

Est 1996 
Total 

Effment 
($ rnlllron) 

16 
0 
1 
5 
1 
0 
0 
0 
2 
1 
2 
1 

16 
16 

130 
36 
10 
2 
11 
4 
1 
2 
20 
33 
7 

Est 
% 

Imports 
Total 

Effic~ent 
($ rntlhon) 

37 

Total 
Eff merit 
($ rn~lhon) 

224 
1 

24 
81 
20 
7 
5 
3 
27 
7 
42 
7 

224 
224 

2,010 
301 
233 
27 

212 
99 
7 
25 
387 
532 
113 

,fr~ca/M~ddle East 
Alger~a 
E ~ Y  Pt 
Iran 
Israel 
Kuwa~t 
Morocco 
N~ger~a 
Saud~ Arabla 
South Afr~ca 
Turkev 
u A E 

Sub Tota 
% of Reg~on Tota 

,sIa 
Ch~na 
Hong Kong 
lndra 
lndonesla 
Malaysra 
Paklstan 
Ph~lrpp~nes 
Srngapore 
South Korea 
Ta~wan 
Tha~land 

Sub Tota 
% of Region Tota 

entrailEast Europe 
Czech Republlc 
Hungary 
Poland 
Russ~a 

Sub Tota 
% of Reg~on Total 

atln Amer~ca 
Argenttna 
Braz~l 
Ch~le 
Colomb~a 
Mex~co 
Venezuela 

Sub Total 
% of Reg~on Total 

- -  - -  - 

TOTAL 234 681 1 
Note No tndlwdual country data obtatned Reg~onal estlrnates only 

7 1  
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ENERGY EFFICIENT LIGHTING MARKET Aggresswe Growth 
(Hagler Ba~lly Forecast) 

Average Annual 1 Est 2015 

- 
( 

- - 
- - 

- - 
- - - 

- - 
- - 

- - 
- - 3 

GDP) 
Est 201 5 

Total 
Eff went  
($ rn~ll~on) 

(TRAC 
Average 
Annual 
Growth 

(1 996 201 5) 

Est 1996 
Total 

Eff went 
($ m~lhon) 

Average 
Annual 
Growth 
(1 993 6) 

Est 1996 
Total Import 

Market 
($ rn~lhon) 

Est 
% Energy 
Eff went 

ESP 
5'0 

lmports 

hfricaIM~ddle East 
Algena 
Egypt 
Iran 
Israel 
Kuwalt 
Morocco 
N~gena 
Saud~ Arab~a 
South Afr~ca 
Turkev 
U A E- 

Czech ~ e ~ u b l i c  34 
Hungary 
Poland 

85 

% of Reglon Total 

m a  
Chma 
Hong Kong 
India 
lndones~a 
Malays~a 
Pak~stan 
Ph~l~pp~nes 
Smgapore 
South Korea 
Ta~wan 
Tha~land 

Russ~a I 79 
Sub Totall 175 

Sub Totall 528 
80% 

95 
633 
31 
30 
56 
33 
21 
162 
89 
138 
57 

Venezuela 30 
Sub Totall 31 3 

Sub Total 1 345 

US - 14 18% US - 
- I - TOTAL - - - I - - - - - - - --- - -- - 1213 - -3 865 1- 7194141 ------- - 
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Building Controls and HVAC 
Building Envelope 
Cogeneration 
Household Appliances 
Boilers 
Industnal Process Controls 
Industnal Motors and Adjustable Speed Dnves 
Lighting 
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B I BU~LDING CQNTRQLS AND HVAb: 

Building controls, also referred to as energy management systems, manage a bu~ld~ng  s energy-related 
systems to obtain the most economical and effective comfort levels Comfort levels are a funct~on of 
temperature, humidity fresh a r ,  lightmg and secunty Managmg a budding's energy consumption for 
optimal comfort requlres understanding how the build~ng consumes energy how the occupants' needs are 
met, how the vanous energy conservation units and components Interrelate and how the external 
environment affects the buildlng 

Building controls can be generally broken down Into two categones tlmers and controls The major 
difference between tlmers and controls IS that tlmers rely on predetermined functions and do not malntaln a 
feedback loop to monitor condrt~ons Controls, on the other hand measure exlstlng condit~ons compared to 
preset values and make adjustments accordingly 

b Types of timers lnclude mechanical electromechanical, and electronic, the latter two are most 
commonly used Timers are s~mpler to install, operate and malntain and are cheaper than controls 
They are also inflexrble, however, timers cannot react to changing environments T~mers, 
therefore, have limited applications The most important of these are the switching of HVAC 
lights, electnc motors and electnc heaters 

w Controls are used for more complex tasks, such as maintamng a constant temperature 
(thermostats), adjusting llghts based on illumination levels (photocells) and occupancy levels 
(occupancy sensors), and controlling energy flows throughout an entlre bu~ldlng (direct dig~tal 
controls and energy management systems) 

The most popular building automation systems are dlrect dlgital control (DDC) systems DDC systems use 
microprocessors that perform control logic funct~ons Sensor data such as space temperature IS digitally 
processed to calculate control commands that act directly on devices such as relays, valves, and dampers 
The feedback is through either digltal inputs (two-stage onloff) or analog inputs (vanable value measured 
as a voltage or current signal) The advantages of DDC systems Include reduced energy and mamtenance 
costs Improved comfort levels and the abilrty to manage a system from one or more locations 

Buzldzng controls The market for bu~ldlng control systems In 1996 was an estimated $572 mllhon the 
third smallest technology market segment in the overall energy effic~ency market The budding controls 
market is projected to grow at a relatively rapid rate of 15 4% over the next two decades, under the 
aggressive growth scenano defined in the man  body of this report At that rate, the market slze w~ll  be an 
estimated $8 7 blllion in 2015 Under the conservative growth scenano the building controls market is 
projected to grow no faster than GDP, and reach an estimated $1 7 b~llion in 2015 
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The most promising markets 
for building controls exist 
pnmanly in Asia, though the 
Eastern European market 
shows high potential in the 
coming years Markets In 
developing countnes are 
currently limited by the need 
for specialized engineenng 
design work and building 
managers who have up-front 
expenence with building 
control systems A building 
manager wlth little 
expenence in buildmg 
control systems is unlikely to 
gam the full energy-saving 
potential of the system 

Figure B-1 

Building Controls Market 

Latm America Eastern Europe Afr~calMld East 

Likewise, engineers who are unaware of the benefits of the systems are unlikely to specify efficient 
building controls in their building designs 

HVAC The Air-Conditioning and Refrigeration Instrtute estimates that the global market (including 
industrialized countnes) for aw-conditioning and refrigeration equipment in 1996 was approximately $40- 
45 billion The markets in developed countnes are mature, thus most growth is likely to occur in 
developing countnes Import statistics already show high sales of HVAC equipment in many developing 
countnes South Korea imported nearly $1 billion worth of HVAC equipment in 1993 Saudi Arabia Iran 
Russia, Mexico and Chma each imported several hundred mlllion dollars worth of HVAC equrpment in 
the same year In most developing countnes, imports make up 60-90% of the total market Therefore, 
import statistics give a farly accurate picture of the total market size for HVAC equrpment 

Nonetheless, the portion of the market that is energy-efficient remains small The 1996 energy-efficient 
HVAC equipment market in developing countnes was approximately $1 2 billion Energy-efficient HVAC 
equipment markets, though currently larger than markets for building controls, will expenence only 
moderate growth in the future The projected growth rate for the energy-efficient HVAC equipment market 
is approximately 7 3%, even under the aggressive growth scenano Under the conservative growth 
scenano, the projected growth rate is 6 6% 
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I HVAC Equipment Market 

Latin Arnenca Asla 
Eastern Europe Af ncalM~ddle East 

The major manufacturers of 
budding controls and HVAC 
systems are Carner, Honeywell, 

Johnson Controls, Land~s & Gyr, 
McQuay International, Siebe 
Environmental Controls, and 
ABB 

Controls manufacturers typically 
market their products to 
architects, developers, bulld~ng 
managers, owners consultmg 
engineers, contractors, 
distributors, utilit~es HVAC 
manufacturers and other OEMs 

Honeywell Home and Budding Control clams to be the undisputed worldw~de leader" in providrng 
comfort and convenience to customers through the provision of environmental controls Honeywell Home 
and Buildmg Control's products are found rn more than 100 mill~on residences and more than 5 milllon 
commercial bulldings worldwide Honeywell makes one-th~rd of the automatic control systems In the 1 

world Approximately 85% of sales are in exlstlng building upgrades 

The Switzerland-based Landrs & Gyr is over 100 years old and IS a leadmg suppller of mob~le phones and 
other telecommun~cations products electron~c management systems for buildings, and power meters for 
industnal use Its Bullding Control Divislon offers solutrons for environmental management of residentlal 
and commercial premises This is the largest of Landis & Gyr's three groups (the two others are Energy 
Management and Communicat~ons) 

S~ebe Environmental Controls (Loves Park IL) part of the Bnt~sh group Siebe plc, is a leader In the 
HVAC industry and cames one of the largest selections of building controls In the world It has a 
complete line of temperature control products and, w~th the acqulsitlons of Barber-Colman Environmental 
Controls and Robertshaw Control Systems, Siebe has over 200 years of combined expenence in providing 
temperature and other environmental controls Siebe's customer base rncludes Whirlpool, General 

I 

Electric, Carner, and Maytag 

S~ebe's international group IS dedicated to providing full heating, ventilating, and a r  cond~tioning systems I 

capabilit~es on a worldwide basis Regional support centers m Europe, Asia, Latin Arnenca, Middle East, 
Oceania, and the United Kingdom work in conjunction w~th mdependent, local field offices to prov~de 
single source solutions for selection, engineenng, installation, and admrnistration of energy management 
systems Slebe has a global network of over 500 sales offices to ensure worldwide avalability 
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Afma Honeywell Europe has acquired ESS, a South Afncan company specializing in energy and 
management control systems for commercial buildmgs (Jan 1995) 

Asia 
b Chzna Honeywell has been doing business in China since 1979 In 1993, Honeywell formed a 

wholly-owned foreign enterprise in Chtna, to provide sales, engineenng, and service in 
Honeywell's Industrial Control and Home and Building Control busmesses through four offices in 
China More recently (February 1993, Honeywell announced plans to build its first 
manufactunng plant in China-a Home and Building Control factory-in Tianjin The plant was 
expected to begin producing heating controls for apartment and commercial buildings (thermostats 
and valves) in late 1996 

b Tazwan The Tawan Ministry of Economic Affairs signed a letter of intent with Landis & Gyr to 
form a strategic business alllance in a move to help the firm cultivate the Tawan market and 
develop the country into a regional business hub to expand sales and services to the Asia-Pacific 
market (Oct 1995) In another joint venture with Fortune, Landis & Gyr acquired the Tawanese 
company Powller Energy Technology The venture produces building lighting systems (Oct 
1995) 

Eastern Europe 
+ Poland Landis & Gyr Polska opened in 1993, offenng a broad range of energy management 

systems, from homes to entire municipal districts L&G Polska also took over a national network 
of 40 distributors, previously controlled by the Polish division of Austria's LG Gesellschaft L&G 
Polska now also cooperates with the Krajowa Agencja Poszanowania Energii SA (energy 
conservahon agency, as of July 1995) 

b Russza Honeywell has had an office in St Petersburg since 1992 It has provided environmental 
control systems to Russia's State Hermitage Museum, the Kremlin Palace of Congress, and the 
Moscow World Trade Center 

Latin Amenca 
Brazzl Johnson Controls has been operating in Brazil for ten years and has 180 employees 
throughout the country 
Chzle Honeywell and Lutron have been providing llghting controls in Chile for some time 
Johnson controls entered the market in 1996 Johnson Controls and Honeywell are interested in 
broadening their focus to include overall building energy management systems rather than just 
lighting systems 
Mexico The largest market in Mexico is in the new commercial sector The retrofit market is 
currently extremely small Honeywell established a plant in Tijuana in 1985 to assemble heahng 
and a r  conditioning controls for the residential sector 
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In general, market growth of building controls and HVAC systems parallels construction activ~ty Sectlon 
2 of the man  body of this report contams a discussion of constructton market trends and the current boom 
talung place pnmanly In Asia Efficient HVAC equipment markets are likely to benefit from this trend, as 
new construction and building requires the ~nstallation of these products and local engineers and architects 
become aware of their benefits The same is true for building controls though because of their relative 
compleuty, growth is likely to be less strong The traditional growth for buildmg controls has been more 
in the retrofit market, a trend which will continue mostly in Eastern Europe and Russ~a Energy-efficient 
alr conditioning equipment is likely to enjoy some success in the retrofit market as well, as CBC-producmg 
units are slowly replaced with CBC-free systems, which are also typically more effic~ent 

Energy conservation In buildings IS achieved in part through optimal design of the building envelope A 
building envelope defines the build~ng's heating cooling and lighting loads There are two important 
measures used to control these loads windows and insulation 

Wtndows Windows can be a major source of heat loss in the winter and heat gain in the summer, and thus 
present significant opportunities to improve the energy efficlency levels of a building The energy 
performance of a wmdow typically IS measured in terms of its R-value "R stands for resistance to heat 
flow If a window's R-value is high, less heat w~l l  be lost than through a window a lower R-value Window 
R-values range from 0 9 to 3 0 Different combinations of frame style, frame matenal and glaz~ng can lead 
to different levels of energy efficiency 

Znsulahon Building insulabon resists the flow of heat By reducing heat flow through proper levels of 
insulation, less energy IS needed to mantam a constant temperature inside a build~ng Insulation is also 
useful for controlling sound and moisture levels The comfort level of a building IS improved w~th  
insulation in several ways reduced drafts, warmer floors, and uniform temperatures Fiberglass insulat~on 
is also identified and labeled by R-value The higher the R-value, the greater the insulating power It IS 

important to note that it is the R-value of installed ~nsulation that is important, rather than the R-value per 
inch of a fiberglass product This is true for two reasons First loose-fill insulation can be installed to any 
R-value, thereby achieving the desired level of energy efficlency Second, batts of insulat~on can be layered 
to achieve a higher installed R-value 
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MARKET DEMAND Figure B-3 

Market Swe Building Envelope Market 
The market for building 
envelope technologies in $ B~l l~on 

1996 was an estimated $1 7 
billion, accounting for 18% 
of the total energy efficiency 
market Assuming a rate of 
growth of 8 3% under the 
aggressive growth scenano, 
the building envelope market 
is expected to total $7 8 
billion by 2015 Even under 
the conservative growth - 
scenario, based on a growth Latm Amerlca Eastern Europe Asla Afnca/Mld East 

rate that tracks GDP, the 
market is likely to total $5 6 
billion 

The building envelope market in Asia is the largest, reflecting the large construction markets that exist in 
many Asian countnes Figure B-3 presents both recent and future market estimates by region Although 
Asia dominates in terms of absolute size, Eastern Europe will expenence the fastest growth at an average 
of 13 5% per year In terms of single-country markets, The size of the Brazilian market is similar to that of 
several of the larger Asian country markets including China India and Indonesia In 2015, under the 
aggressive growth scenano, the top four country markets will be South Korea ($940 million), Brazil ($930 
million), China ($720 million), and Russla ($690 million) 

The building envelope market, like the HVAC equipment and building controls markets, is highly 
dependent on trends in the construction market Presently, the construction sector is struggling to keep up 
with the pace of population and commercial growth, and the demand for business office space hotels 
shopping centers, hospitals and schools throughout the developing world Thus, the outlook for building 
envelope technologies IS quite positive 

Nonetheless there is a very low penetration rate In general in developing countnes for energy-effic~ent 
buildlng envelope technologies Even in the U S where insulation enjoys widespread use, the percentage 
of insulation defined as energy-efficient makes up a mere 0 3% of the total construction market while 
energy-efficient windows are only 0 5% The estimates of market penetration assumed for this report fall 
into three ranges low (0 5% of the market is energy-efficient) average (1 0%) and high (2 0%) 
Penetrabon is estimated to be highest in Eastern Europe on average, and lowest in Afnca 

The market for energy-effic~ent windows is relattvely nascent in developing countnes The majonty of 
windows sold are made of aluminum and are generally single-glazed Reflective glass is the one efficient 
window type that is frequently used in commercial construction, though this is probably due more to 

THE ENERGY EFFICIENCY MARKETT IN DEVELOPING COUNTRIES TRENDS AND POLICY IMPLICATIONS 



aesthetic appeal than to recognit~on of Its thermal qual~ties The majonty of demand for energy-effic~ent 
wmdows exists In Asla and Latin Arnenca 

Market Segmentat~on 
The buildmg envelope market can be segmented by res~dential housmg commerclal (and publlc) 
bu~ldmgs and ~ndustnal faciht~es The discussion below emphastzes the res~dent~al and commerc~al 
segments, which represent the largest potentla1 markets In developmg countnes for the penod 1997 
through 201 5 

Commerczal The commercial segment offers the greatest potent~al for sales of both lnsulat~on and 
wmdows There are several reasons for thls Fmt, as was mentloned prev~ously, commercial constructlon 
IS boom~ng In many developmg countnes, assunng a minlmum level of demand for bullding envelope 
technolog~es Second commerc~al constructlon practices In the developing world generally are slmilar to 
constructlon practices In developed countnes This may be partly as a result of the increase in mternational 
investors and multinat~onal corporation sponsorsh~p of projects In develop~ng countnes Commerctal 
budders for these projects mcreaslngly demand high-quality matenals and equipment As a result, 
international lnsulation manufacturers typically target large new commerc~al and lnst~tut~onal construction 
projects In developmg countnes Th~rd, the commercial sector is a more concentrated market niche than 
the smaller and more w~dely-dispersed housmg market 

Resuienhal There 1s an emerging mld-scale hous~ng market, especially In Asla and Eastern Europe 
However, current consumption of insulation and windows by the residentlal sector IS limited The 
additional cost of lnstallmg insulatlon, coupled wlth the general lack of awareness of the coolmg benefits 
of insulation, contnbute to the low penetration rates of ~nsulat~on In developlng countnes Many homes In 
Latm Arnenca for example, are cooled by fans or by the openmg of windows In addition, insulatlon batts 
made for the western-style, stick-frame home common in developed countnes are not sultable for houslng 
units found In Latln Arnenca, Asia, and Eastern Europe In those regions, houslng unlts are commonly 
constructed of concrete, block, and bnck Flnally, res~dentlal demand for wood wmdows, a particularly 
efficient type of wmdow, comes from only the top 5% of all households worldw~de, accordmg to Industry 
experts 

Wmdow market The global wmdow market 1s charactenzed by mult~ple manufacturers of a vanety of 
frame types Competitton for sales IS both among manufacturers of the same window type and among 
different w~ndow types that can fulfill the same application Alummum window makers presently dommate 
the markets In developmg countnes One of the larger companles is the Kawneer Company wh~ch does 
business in 95 countnes around the globe 

Manufacturers of energy-efficient wood windows ~nclude Marvln, Andersen, Pella, Weather Shleld, Pozzl 
and Hurd Marvln and Andersen probably account for two-thirds of U S manufacturers' mternatlonal 
wood wlndow sales Marvin Wmdows exports ~ t s  products to Latin Arnenca, Asla, Eastern Europe, and 
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the Middle East However, only 5 to 10% of its business IS international, and Japan and Canada account 
for two-thirds of those sales A similar percentage of Andersen's sales are international, and they too are 
predominantly selling in Canada and Japan (the only developing country Andersen is active In is Mexico) 
A handful of glazed wood window manufacturers are scattered throughout the developing world, but their 
products tend to be infenor in quality 

There is very limited manufactunng of energy-efficient windows in developing countnes, pnmmly 
because demand is limited The greatest demand in developing countnes exists for aluminum windows, 
and not wood F~rst-cost is an important factor In the dec~s~on-maktng process of developing country 
customers This creates a bamer for glazed wood windows given their hlgher pnces compared to their 
aluminum competition In fact, the only windows that are generally more expensive than wood windows 
are vinyl windows, and these are not present in these markets due to cost and the bias discussed above 

In the market for wood windows, Pella's strongest developing world busmess 1s In Latin Amenca Pella 
products can be found in almost every country in the region The Philippines has also provided a stable 
market for the company While windows are sold to other countnes in the world, these are mostly on a 
project-by-project basis 

Marvln fabncates all of its products in the Unlted States, and only after orders have been placed w~th the 
company Since there are few manufactunng sites in develop~ng countnes, most demand is met through 
imports Window manufacturers rely heavily on local distnbutors and dealers, which tend to have strong 
connections to the building industry 

Wood windows are typically sh~pped with the glass panes already installed This ensures the product's 
ultimate performance and results in levels of quality matching wood windows sold in developed countnes 
Aluminum windows however, are shipped without any glass The major implication of this is that uneven 
levels of energy efficiency are achieved given the unpredictable, but generally lower quality of the installed 
final product This problem is exacerbated by the fact that low-emissivity glass is rarely manufactured in 
the developing world and that locally sourced glass is of infenor quahty, though Korea has made some 
progress in this area Windows are also commonly shipped as part of prefabncated buildings One of the 
larger wood window manufacturers reported that close to one-third of its international sales were made up 
of windows integrated into prefabncated buildings 

Znsulatton market The global fiberglass insulation market is a vlrtual oligopoly domlnated by the two 
firms Owens-Cornmg and Sant-Gobam A third major manufacturer Schuller International, has yet to 
play a sign~ficant role In develop~ng country markets Although market shares are difficult to determine 
Owens-Cornmg may account for as much as half the market In add~tion to these three firms there are also 
a number of local participants in the insulation industry For example fiberglass manufacturers (typ~cally 
using licensed technology) exist in South Afnca, Australia, Ind~a, Japan, Korea Phdippmes, New Zealand, 
Tawan, Thaland, Turkey, Argentina, Brazil, Colombia, and Venezuela 

Since transport of bulky insulation products is expensive local manufactunng facilities are necessary to 
building a local presence As a result, Owens-Corning has 80 manufactunng facilihes worldwide The 
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company also enters new markets through subsidmes, jomt ventures, and lrcensrng agreements Saint- 
Gobam IS present m Afnca, the Amencas, Asla, and Eastern Europe 

Sim~lar to the window rndustry, dlstnbutron of building insulation IS done pnmanly through dlstnbutors 
that supply the construction industry Bulldmg contractors, property owners and managers are also an 
Important link in the d~stnbution chain Specralty insulatlon firms whose products are used for items such 
as refngerators and air-condit~oners sell mostly to OEMs through an agent 

Energy efficiency is a critical component of marketrng and dlstnbutron of ~nsulatlon products For 
example, Owens-Cornmg stnves to educate potential users of the thermal benefits of ~ t s  products through a 
process it calls "seeding" the market To begin wlth, the company recrults local engineers for trarnlng in 
the U S Once the local engrneers understand the thermal benefits of ~nsulat~on, they are better able to 
persuade specif~cation engmeers and archltects In thelr own country to use Owens-Corning matenals In 
addition, product and th~rd-party literature IS c~rculated to local  takeh holders such as energy minsters, 
archltects, engmeers, and builders to convrnce them of the benefits of Owens-Corning's thermal products 
The company sees the use of NAIMA and other th~rd party literature as cntlcal because of the objectivity ~t 

bnngs to the argument 

MARKET OPPORTUNITIES AND BARRIERS 

Manufacturersfirst target the commerczal sector where demand 1s concentrated and more easdy 
tapped Window and insulatlon manufacturers have ~nltlally targeted the commercral sector where there are 
fewer barners to market entry, as d~scussed in more detad above Cost is less of a barner In commer~ial I 

projects since one project can generate sign~ficant demand for a srngle product, reducing the unit costs 

Consumers are zncreaszngly attentzve to product quahty, creatzng more opportunrtzes for high quabty 
I 

energy-efJCiclentproducts Previous expenence with poor quality products, partrcularly windows, and the 
frequency of repairs assocrated wlth them IS dnvlng sales of high-quality windows and insulation 
Consumers are gradually galnlng an understandmg of the concept of Irfe-cycle costs 

Non-energy related factors are znzhal market dnvers m many developing countrzes Noise and dust 
lnfiltrat~on are cnt~cal factors in the decrsron to purchase wlndows Noise levels in many of the larger cltles 
In Latin Arnenca and Asla are qulte high Wood window manufacturers report that noise reduction 1s one 
of the leadmg dnvers for ~ t s  products Better seals and mult~ple-pane wlndows can reduce external noise 
Preventron of dust infiltration 1s also a strongly desrrable charactenstlc In wmdows In Latrn Amenca and 
Asla Poor-quallty seals allow s~gnificant air and dust infiltration through the frame This is particularly 
noticeable In many reglons that rely on coal as an energy source 

The use of buzldzng energy codes u zncreaszng as countnes recognzze the need for energy conservahon 
Many countnes are adoptmg burlding energy codes to lmprove bu~ldrng efficrency Countnes wrth 
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mandatory codes for some or all building types (I e residential, commercial) ~nclude Israel, Kuwait, 
Hungary, Czech Republic, Chile, China, South Korea, Philippines, Thailand, South Afnca, and Saudi 
Arab~a There are essentially no standards that apply specifically to windows In the developing world 
Thailand, however, is considenng the introduction of a window standard in the future Marvin Windows 
has worked with the Korean and Japanese governments in efforts to develop window standards 

Barriers 

There rs low awareness of the beneficial qualztzes of buzldzng envelope technologzes Awareness of the 
benefits of building envelope technologies IS low In developing countnes There is little understanding that 
insulation can keep buildings cool, contnbuting to a low penetration rate in warmer climates There is also 
a misconception concerning the product appearance insulation produced by developing countnes uslng 
older technology means that the product must be quite thick to achieve the same R-value as advanced 
products from developed countnes Therefore, the thinner, higher efficiency products suffer from the 
misconception that they are somehow "thinner' and therefore less effective Certain types of windows also 
are hmdered by misconceptions Many vinyl windows are state-of-the-art technology, but in Latin Amenca 
the general view of plastic products is that they are of lesser qual~ty As a result, consumers are often 
biased against more sophisticated matenals based solely on their phystcal appearance 

Cogeneration is the sequential product~on of electrical or mechanical power and process heat from the 
same pnmary fossil fuel Depending on the market sectors in which cogeneration is used, it may be termed 
in-plant power generation, dual energy use, water (or reject) heat utilization, distnct heating (only with 
electncity generation), and total energy (or integrated energyhtility) 

Cogeneration basically means that waste heat from the productron of electncity or mechanical power is 
utilized within the plant where there is a demand for a low temperature heat source The low temperature 
heat source may be exhaust from an internal combustion engine, a gas turbine power plant, or low pressure 
steam from a steam turbine 

The fuel required for simultaneously producing power and process heat in an integrated (cogeneration) 
system is less than the sum of the fuels required to operate two systems at the same site producing power 
and process heat separately 

Facilities requiring heat and electncity that are In operation for most of the day and night are excellent 
candidates for cogeneration systems In many developing natlons where Irregular voltages brownouts 
and blackouts are commong instead of ~nstalling a standby generator it may make more economic sense 
for an industry that uses electncity and process steam to consider a cogeneration system The cogeneration 
plant will generate electncity to meet the plant s electncity demand and process steam, and may sell the 
excess electncity produced to the national gnd, bnnging in revenues to the industry Thls assumes that 
there are laws in place to encourage pnvate power production in the country 
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The market for cogeneration equipment In developmg countnes In 1996 was an est~mated at $750 milhon 
Growth over the next two demands IS expected to be slow to moderate except In spec~fic countnes The 
cogeneration market IS expected to be virtually non-existent In Afnca and the M~ddle East (malnly due to 
climate considerations) Under the agressive growth scenario, the fastest growth in cogeneration will be In 
Turkey, followed by India, Russia, Argentina, Braz~l, and Venezuela The largest absolute markets in 
1996 exlsted in Chma, Thailand and Brazil Thls wdl contlnue to be the case in 201 5, accordmg to the 
aggressive growth scenano The total slze of the market IS expected to reach $1,931 m~llion by 2015, with 
Asia comprising the largest regional segment at $977 mill~on The Latm Amencan market will also be 
~rnportant, at an est~mated value of $588 mill~on In 201 5 

MARKET OPPORTUNITIES AND BARRIERS 

Cogeneratzon has a wlde vanety of zndustrzul, commerczal, and resldenhal apphcatzons Possible 
cand~date facilit~es for installing cogeneration systems rnclude the following computer centers, convention 

centers, hosp~tals, hotels laundries, chemical industnes, refngeration plants, high nse office buddings 
high nse apartment complexes shopping centers, oil refinenes and electnc power plants 

Acceleratzng demand for electncrty mcreases the lzkelrhood of brownouts and blackouts Many 
electrical customers In developmg countnes expenence brownouts and blackouts on a regular baas These 
can be costly In terms of productlvlty and time losses Cogeneration prov~des an alternative to less 
efficient and more costly backup generators As developing countnes expenence Increasing pressure on 
their limited power supplies from an accelerat~ng demand for electricity, cogeneration will become a more 
attractive option 

Figure B-4 

Cogeneruhon has bmrted 
apphcatzon due to clrmate 
vanatzons Cogeneratlon can only 
be util~zed In reglons and 
countnes which have need for 
waste heat Many developmg 
countnes enjoy warm climates and 
therefore have limited use for the 
benefits of cogeneration 

Installatzon of cogenerutzon 
faczhtzes rs dependent on 
regulatory requrrements for 
rndependent power produchon 
Laws and regulations that 

1 Cogeneratlon Market 

Latm Amenca As a 
Eastern Europe AfncatM~ddle Ead 
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encourage pnvate sector power production are crucial to the success of cogeneration Currently, there are 
often regulatory or legal bamers to cogeneratlon in developing countnes These need to be modified to 
allow further penetration Into sectors and lndustnes that could benefit from the cost advantages of 
cogeneration 

Most consumers in developing countnes own or can afford to buy only a limited range of household 
appliances Although the full range of major household appliances are sold in Asia, Eastern Europe, Latin 
Amenca and Afnca, refngerators dominate overall appliance sales In fact, refngerators typically compete 
wtth radios to be the first electncal appliance purchased by a household once lighting has been obtained 
Clothes washers, stoves, and room air-conditioners are also popular, although the desired styles and level 
of demand vary from region to regton 

Residential consumption of electnclty is increasing in many developing countnes In Thaland's rural 
households, refngerators are the largest source of electnctty consumption In Brazil, refngerators consume 
32% of residential electnclty 

The market for energy- 
efficient household 
appliances in developing 
countnes is an estimated 
$680 million Market growth 
over the next two decades 
will be moderate By 201 5 
the energy-efficient 
appliance market will likely 
range from $2 3-2 4 billion 
Since energy-efficient 
appliances tend to be more 
expensive than less efficient 
models, the market growth 
will be more or less 
dependent on increases in 
disposable incomes (The 
exception will be those 

Appliances Market 

Latm Amerca Eastern Europe Asla Afr~calM~d East 

countnes that introduce minimum efficiency standards for appliances which wlll force lower quality, 
cheaper models out of the market ) 
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Asia, the largest regional market, accounts for more than 62% of the total market In 1993 the reglon 
imported more than $3 bdllon in resldentlal appliances Hong Kong was the largest importer, though many 
of these goods may ultimately have been sold to consumers in mainland Chma Chlnese imports of 
appllances are relatively small, reflecting the large local manufactunng base 

The other three reglons-Latin Amenca Eastern Europe, and Afncahhddle East-trall far behind the 
Asla market in terms of size Although Latin Amenca accounts for 6% of the global home appllance 
market the market for energy-efficient appllances is estimated at only $185 mllhon Eastern Europe s 
market for energy-efficient appliances is only $34 mllllon and Afnca's is $40 milhon The lower estlmate 
for Eastern Europe reflects a local manufactunng base, wh~ch produces low quality mefficlent models, as 
well as a large existing stock of appliances wlth long life-cycles Afnca, on the other hand relies more on 
imports whlch creates more opportunities for efficient models In addition the number of consumers is 
growing in Afnca 

The household apphance industry is dominated by a few multinational firms that market their products on 
a global basis Six of the largest international manufacturers of whlte goods are Whirlpool GE Appllances 
Maytag Appliances, and Raytheon of the U S , Electrolux of Sweden, and Slemens of Germany These 
companies market their appliances under a vanety of brand names For example, Whirlpool sells products 
under six different brand names, includmg KltchenAld Phillps and Kenmore 

Nevertheless, local manufacturers st111 play a role in the markets of many developlng countnes In Chlna 
for example, there were over 200 local manufacturers at the end of the 1980s Industry consolidation has 
since swept through the Chinese industry, reducing the number of applrance manufacturers to 
approximately 50 firms Brazil's market is likewise dominated by local production Multlbras S A IS the 
largest producer and marketer of major appllances in Brazll with total annual sales of $1 5 billion The 
large forelgn firms commonly team wlth domestlc firms to obtain low-cost labor Immediate local 
infrastructure and knowledge, and quick access to markets 

Household appliances are typlcally dlstnbuted through local agents or exclusive dlstnbutors who operate 
as wholesalers, stoclng orders for a large community of Independent retailers These distnbutors are 
typlcally responsible for importmg, selling, installing and servicing the products of the manufacturers they 
represent The exporting multinational will typically provide traming for ~ t s  distnbutors who are 
responsible for mantaming the brand's Image, as well as close ties to the consumer 

Household appliances are Imported as well as manufactured tn many developlng countnes Appllances are 
imported by developing countnes as complete, ready-to-use products sometimes requmng some 
adaptation or assembly before sale, or as l t s  that can be assembled by local manufactunng facilities Some 
countnes, such as Palustan, offer lower import tanffs and other Incentives for appliances being Imported In 
parts rather than as whole products This is part of a strategy to promote domestlc Industry Whlle the 
domestically-produced appliances of some countnes have achleved intematlonal standards and are 
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exported throughout the world (e g , a number of Korean brands), the majonty of these products are of 
significantly lesser qual~ty than U S , Japanese and Western European products The main reasons for t h ~ s  
are the use of outdated technology to and less-expensive, poor qual~ty matenals 

MARKET OPPORTUNIT~ES AND BARRIERS 

Electrsc applsances are penetrakng economres earlzer zn the development process As Table B-1 
Illustrates the percentage of households that own a refrigerator is quite h~gh  In many developing countnes 
H~gh  penetration rates of apphances are a key factor in the rap~d growth of these markets for several 
reasons First, women are startlng to move Into the formal workplace at an lncreaslng rate Not only does 
t h ~ s  boost a household's Income, ~t also Increases the need for more efficient, less labor-intenswe 
appliances The purchase of a refngerator makes food storage possible and thus reduces the number of 
tnps requlred to the store or local market to buy food Second, modern manufactunng techn~ques and 
improved matenals have reduced the real cost of consumer goods and more developed global distnbution 
systems have lowered the cost of goods in retal markets Fmally a number of major appliance 
manufacturers report that ownership of refngerators and other white goods--especially imported ones-IS 
a slgn of status m many developmg countnes This symbol~sm combined with Increased access IS dnvmg 
consumers to purchase apphances before 
reach~ng the income thresholds usually required 
In the past Nonetheless, sales of energy-efficient 
appliances w111 lag behind sales of standard 
appliances Pnce remans a cntical factor in 
purchaslng decis~ons 

I Brazil I 60% 
The phase-out of CFC-uszng refngerators wsll 
conknue, creatsng a szzable replacement 
market A major opportumty for energy-efficient 
appllances is in the replacement of older, CBC- 
using equipment As CBC-using technolog~es are 
replaced for env~ronmental reasons or simply 
because mantenance becomes difficult w~th the 
phasing out of CFCs, the opportunlty exists for 
energy-effic~ent refngerators to capture greater 
market share Two countnes Ch~le  and China 
have inmated programs amed at mcreaslng the 
penetration level of CBC-free apphances 

China 10% 

Philippines 30% 

I Poland I 100% 

b Chlle's government Issues the "Ozone Label" to encourage customers to purchase ozone-friendly 
products As a result, consumers have begun replacmg thew existlng refngerators in anticlpatlon of 
reduced avalab~hty of CFCs 
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t The U S Environmental Protection Agency and the Chinese Council of Light Industry jomtly 
developed the Sino-U S Super Energy-efficient CBC-Free Refngerator The goal was to produce a 
new generatron of CBC-free refngerators w~th energy consumptron of less than half the current 
models Qingdao Haler Group (a Chinese refngerator manufacturer) was selected to develop the 
new model The company, using German Lelbherr technology, produced its first 200 refngerators 
In December 1993 These refngerators demonstrated energy savings of 42% The refngerator IS 

comparable in pnce to current models 

Energy standards and labelzng are relatzvely scarce In developing countrzes A s~gnificant barner to 
h~gher penetration of energy-efficient appliances is the absence of efficiency standards and labeling 
programs in developing countnes Pnce remarns a cntical factor in most purchasing decisions Thus there 
wdl contmue to be a strong bias agamst the more expensive energy-effic~ent models Asia and Latm 
Amenca have made the greatest stndes toward developing standards and labeling programs China, South 
Korea and Ta~wan all have minlmum efficiency standards for refngerators while Taiwan and China have 
standards for clothes washers 

Borlers which produce steam have two pnncipal applications to fuel steam turbines in power generation, 
and to create thermal energy for industnal processes The three common types of boilers enjoying 
widespread use are conventional steam boilers circulating fluidized bed (CFB) boilers, and waste heat 
recovery bo~lers 

Conventional steam boilers are most common in developing countnes, they are also the least efficient type 
of boiler In industrialized countnes, the standard efficiency for this type of boiler IS around 88%, and the 
overall efficiency of power generatron using this technology hovers around 38% (The addition of a 
scrubber lowers the efficiency to around 30% ) The effic~ency of a power plant using CFB technology is 
approximately 36% A system using waste heat recovery boilers can achieve efficiencies as high as 50% 

Boiler systems in developing countnes are typically much less efficrent than those installed In developed 
countnes Many boiler manufacturers feel that low levels of boiler efficiency in developing countnes are 
partially due to the average age of the installed base of boilers in these countnes In India, for example, it is 
estimated that there are around 245 power boilers, of whrch 130 units are between the ages of 25 and 30 
years old Replacement of developrng country boilers could effectively increase the operational efficiency 
by 5 to 15% The World Bank has launched a program to upgrade the efficiency and environmental 
performance of China's small- and medium-sized borler systems 

The energy efficiency of boilers is dependent on two man factors F~rst, the level of efficiency will be 
better when greater sensitivity 1s shown dunng the design and procurement stage to the pre-heat supply, the 
burner charactenstrcs and the insulation of major boiler components and heating pipes Second, additional 
Improvements in operating efficiency will also be obtaned through regular maintenance of distnbution 
circuits and cleaning of burner parts 
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U S and Western European manufacturers cla~m that all of their boders are ' effic~ent" s~mply because they 
have made cons~derable ~mprovements In the design and manufactunng of boiler systems over the years 
When asked to compare the boilers manufactured by the~r developing country counterparts, many U S 
manufacturers cla~m that thelr product is inherently more efficient 

The market for industnal and utihty boilers rn 1996 was an est~rnated $337 m~llion, the second smallest 
market segment in the overall energy efficiency market The boiler market IS expected to expenence only 
moderate growth-6 9% per year-over the next two decades The market size in 201 5 w~l l  range from 
$1 2 - 1 4 b~llion 

Prom~sing markets for boilers exlst In China Morocco, Czech Republic, Poland and Indonesia Chlna may 
well have the largest boiler market In the world Local production of boilers accounts for a s~gnlficant share 
of the market In Chma For example Babcock & W~lcox has supphed more than 10,000 MW of boiler 
capacity to China since 1986 through a number of manufactunng joint ventures Babcock and Wilcox 
Beljlng Boiler Works, a joint venture with the Beljlng Bo~ler Works, was formed In 1986 and IS the 
company's largest 
manufactunng facil~ty outslde Figure B-6 

the U S The plant produces 
conventional boders (300-500 
MW) and industnal CFB 
technology A number of 
notable local firms In the 
Chmese boiler market are 
China Natlonal Electnc, a 
manufacturer of energy- 
effic~ent bollers, and the 
National Information Centre of 
Env~ronmental Sc~ence and 
Technology which 
manufactures energy-efficient 
CFB combustion boilers 

tihty Bolter Market 

Latm Amerlca Eastern Europe Asla AfricalMid East 

Smce the late 1980s, there have been a number of major mergers in the boller lndustry reducmg the 
number of Independent boiler manufacturers The largest Amencan boiler manufacturer Combust~on 
Engmeenng, was acqulred by Sweden's Asea Brown Boven (ABB) Group In 1990 Deutsche Babcock 
merged w~th Lentjes in 1992 More recently Foster Wheeler Corporation acqu~red Ahlstrom Pyropower, a 
leading manufacturer of fluidized bed combustion technology 
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There are SIX major lnternatlonal players in add~tlon to more than 40 smaller companles worldwide that are 
capable of produc~ng utdlty-scale boilers Many of these firms are mcreasingly actwe In ~nternat~onal 
markets The six key players are ABB Combustion Engmeenng Babcock & Wllcox Power Generat~on 
Group Deutsche Babcock Foster Wheeler Energy Corporat~on, Mltsubishr Heavy Industnes and M~tsui- 
Babcock Energy Each has a significant share of the market ' 

A common strategy among the mternatlonal bolter manufacturers IS to develop local operations through 
acquisltlons jomt ventures and licensing These companies are teaming wlth local firms to galn immed~ate 
access, broad coverage and extenswe knowledge of the local market Thls allows the large mternat~onal 
firms to compete wlth local firms offenng less expenswe (but often lower qual~ty) technologles 

The boller Industry has suffered from chron~c overcapacity, a problem that has penodlcally prompted 
government intervention A 1988 study found that the European boller industry, cornpnsed of 20 to 30 
rnanufactunng companies, was operatmg at 20% capaclty The trend toward consohdatlon, combined wlth 
booming demand in developing countnes, has alleviated the problem to some degree Competition from 
local low-cost manufacturers, however, has kept pnces down partially as a result of llngenng national 
buying preferences among major customers 

The competltlve market situation has forced boiler manufacturers to make greater efforts to customize and 
improve the service they offer to their customers For example ABB s strategy IS to offer turnkey packages 
of v~rtually everything needed to build a power statlon Foster Wheeler also provides a full range of serwce 
to customers, mcluding project development done by Foster Wheeler Power Systems and financmg done 
by Foster Wheeler Corporation Babcock and W~lcox wlll also prov~de turnkey services, assist in project 
development, and arrange financmg for its customers 

Reduczng the envzronmental zmpacts of coal-fired generahon plants wzll drzve sales for clean coal 
technologzes Global demand for bollers is increasingly sh~fting to CFB boilers Not only are CFBs more 
efficient than convent~onal bollers, they also are less harmful to the environment CFB boilers were 
des~gned to resolve the environmental problems posed by more convent~onal des~gns CFBs are able to cut 
SO, em~sslons by 90% or more NO, emlsslons are also reduced Other clean coal technolog~es Include 
traditional pulvenzed coal bollers with scrubben 

Fuels of all types and qualities can be used with the CFB des~gn, mak~ng ~t very attractive In reglons with 
an abundance of low-quahty coal CFB is In hlgh demand In Chlna, despite the great distances that coal 
must be transported In order to reach the generation plants supplying power to large coastal populations 
Eastern Europe also possesses large reserves of poor-quality coal That combmed w~th the fact that the 

'1t should be noted that although the Babcock companles were related in the past there 1s no connection 

now 
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extsting boiler equipment is qutte old, provides a signtftcant opportunity for the clean-coal technologtes, 
especially CFB 

Lattn Amenca also offers opportunltles for CFB technology, though to a lesser extent Latin Amenca has 
very few coal resources and has histoncally relied on hydropower for its generation needs CFB does have 
some potenttal, specifically with such fuels as petroleum coke, onmulston, biomass, and wastes 
Nevertheless, the region is loolung increasingly to natural gas, a resource that essenttally has been tgnored 
In the past The largest market In the region may, therefore, be for waste heat recovery 

The demand for utzlzty-sued bozlers wzll follow growth zn electrzczty demand The growth of electnclty 
demand In almost all developing countnes creates an opportuntty for efficient botlers to have a dual 
benefit Their use by uttlities responding to increasing preqsure for generatton allows that need to be met 
In a way that itself energy-efficient 

Industrzal sector trends such as pnvatzzatzon and global competztzon wzll fuel demand for borlers m 
certazn mdustrzes Trends such as privatization and tncreased global competitton force companies to seek 
ways to improve operational efficiency Thts is potenttally benefictal to the boiler market if tndustnes 
affected by these trends seek to optlmize thetr tndustnal systems Key industnes that rely on botlers for 
steam and power ~nclude the pulp and paper, petrochemical, sugar, chemical, food processtng and textile 
industnes The pulp and paper industry is strong in Asta and Lattn Amenca The Mtddle East, Indonesia, 
Mextco, and Venezuela all have established petroleum industnes A number of the former Soviet countnes 
also have potential m this area The sugar industry is particularly prevalent In Indta and Mextco 

The costs of process controls have dropped so dramatically in recent years that almost every process In the 
developing world can serve to benefit with a reasonable payback from thetr use Process controls are 
commonly used in a number of industnal processes, lncludmg 

b evaporation and drytng 
F combustion m boilers, furnaces and lulns 
b compression of an or other gases 

Since process controls have a wide range of application they are found m nearly all industnes In 
developing countnes energy-intensive industnes such as utilities refineries or textile plants are the 
pnmary users of automatic process controls The industnal processes listed above can be s~gnificant 
sources for wasted energy if not properly controlled These processes are discussed in more detail below 

b Dryzng/evaporatzon Drying is a process through which molsture is removed from a solid matenal 
by exposure to unsaturated a r  or gas (This may or may not include heat ) Evaporation is the 
separatton of a liquid from a soltd by the applicatton of heat in the absence of air or another non- 
condensible gas Process controls can reduce wasted energy by ehminating over-drying optimtztng 
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the alr flow rate for dry~ng and recycling exhaust a r  Dry~ng and evaporation processes pnmanly 
are found In textlle manufactunng food and food by-product processing chemical product~on and 
paper manufactunng 

t Combuskon A poor alr-to-fuel ratlo In the combust~on process results In wasted energy Process 
controls manage the alr and fuel flow for an opt~mal combustion process 

t Compressron Compressors are a major source of electncrty consumpt~on in the industnal sector 
Arr or other gases are compressed for instrument and process use to prov~de refngerat~on, or to 
transport gases Process controls In compresslon play a slmtlar role to combustion processes 
managing the air flow and pressure for optimal compresslon 

An automatic control system measures a vanable condition which 1s then compared to data points for the 
desired cond~tions A control system will Initlate actlons to reduce the differences between the two sets of 
data The advantage of an automatic control system over a manual control system is the cont~nuous 
monitoring of cond~tions and the ability to inltiate the necessary changes to ensure that the process operates 
in the most efficient and effective manner Automatic control systems also offer rapld response times 
However, they are more expenslve and require callbration and mamtenance on a regular baas The 
addit~onal costs are generally offset by reductions in annual facihty operatmg costs 

Dlstnct heating is an attractwe market niche for process controls outs~de of the lndustnal market In Chma 
and many Eastern European countnes, d~stnct heatlng 1s a means to efficiently provlde heat to the 
res~dential population while lessening environmental damage that would result from the use of mill~ons of 
small coal-burning furnaces Thls process can also be wasteful, however, if the proper process controls are 
not used Controls can be applled at the polnt of generatlon, dlstnbution, or heat consumption Eastern 
European distnct heating systems, some of which consume two to three tlmes more energy than 
comparable systems in Western Europe have typ~cally reallzed savlngs of 20 to 30% wlth the introduction 
of process controls 

More and more developing countnes are using process controls The total market value for process controls 
in developing countnes was valued at $1 9 b ~ l l ~ o n  in 1996 The market IS expected to grow only 
moderately over the next two decades, even under the aggressive growth scenano averaging 6 6% on an 
annual basis Growth rates wlll be higher through 2000 and then w~l l  llkely track economic growth unt~l  
2015 By 2015 the value of the market 1s expected to range from $6 1-6 5 b~llion under the aggressive 
growth scenano 
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Most market demand in developing countnes is met through imports Key import markets (in terms of 
value of imports) include South Korea China, Tawan, and Singapore Korea is quite advanced in its use 
of process controls Chinese companies, on the other hand are installing baszc process controls on newer 
machines Indian manufacturers, meanwhile, are installing used machines with very advanced automation 
systems 

The leading international 
manufacturers of process 
controls are Honeywell, 
Asea Brown Boven 
(ABB), Siemens, General 
Electnc Siebe, and Landis 
& Gyr Yokogawa is also a 
major player, especially in 
Asia 

Honeywell makes one-third 
of the automatic control 
systems sold worldwide Its 
customers include 
appliance manufacturers, 
chemical plants, 
automotive companies, 
computer and business 
equipment manufacturers, 

Figure B-7 

Process Controls Market 

Latln Amerlca Eastern Europe Asia AfrlcalMld East 

food processing plants, medical equipment manufacturers, oil and gas producers pharmaceutical 
companies, pulp-and-paper mills, refining and petrochemical firms, textile manufacturers, and utilities 
Twenty-four of the largest oil refiners use Honeywell control systems, as do 15 of the world's largest 
chemical companies and seven of the top ten pulp-and-paper companies 

The need to rmprove product quahty and serve customers better zs a major drzver rn the procew controls 
market Process controls can result in improved product quality for manufacturers an increasingly 
important consideration for developing country manufacturers trying to expand both domestic and export 
markets Manufacturers can lower the~r overall costs by lowenng inventory levels, improving their use of 
installed capacity, instituting quality management 
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B.7 ~NDUSTRIAL MOTORS AND ADJUSTABLE SPEED DRIVES 

Motors Motors are commonly used for three general purposes to power pumps fans and compressors 
for matenals processmg and for matenals handlmg The three most common types of motors are AC 
mduction motors, AC synchronous motors, and DC motors 

Motors commonly account for 65-70% of electnclty consumption In industrial facllit~es They are also used 
in commercial and ~nstitut~onal fac~lit~es A heavily-used ~ndustr~al motor can consume electnclty each 
year that costs up 50 or 60 times its purchase pnce in a ten year operating penod Smce the majonty of 
motors in process mdustnes operate continuously, energy-efficient motors can greatly lmprove the energy 
efftciency of an ~ndustnal facility It IS Important to note, however that motor energy consumption IS also 
mfluenced by other factors such as motor sizlng transmission effic~ency dnve tram effic~ency motor 
controls, and operation and mamtenance 

The efficiency of a motor IS defined as the percentage of Input power to the motor that is actually 
converted to useful work output from the motor shaft The effic~ency of a motor IS ~mproved by reducing 
losses Intnnslc losses occur in the transformation of electnc energy into mechan~cal energy These losses 
are compnsed of no-load losses and operatmg losses An energy-effic~ent motor is typically 2-10% more 
efficient than a standard motor 

All electnc motors are fairly efficient convertmg typically between 75 and 97% of the~r input power into 
useful work Hydraulic motors or steam or gasohne engines, by companson, convert approx~mately 50% of 
Input power into useful work More efficient motors are predictably more costly than standard ones Thus, 
the extra expenditure for an efficient motor may not be warranted if the motor IS only requ~red for 
occasional use 

AdJustable Speed Drzves Many motor-dnven processes require some control over the motor's speed, start- 
up and torque Vary~ng motor speeds are difficult to achleve with AC motors To compensate for the lack 
of speed vanance with an AC motor, many systems use other mechanical dev~ces, such as throtthng valves 
or outlet dampers, to control fluid and an- flows while the motor runs at constant speed 

The mtroduction of adjustable speed dnves (ASDs) solved this problem Most electronic ASDs can control 
a motor over a range of 25% to 100% of its rated speed ASDs have many applications process speed 
control, energy savings, and soft-starting to reduce wear and tear on motors and other system components 
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Figure B-8 

While the market potential IS Energy-Effwent - Motors Market 
high, the market share for 
energy-efficient motors is $ Billion 

8 
currently small in most 
developing countnes In the 
U S , most energy-efficient 
motors are considered a cost- 
effective investment if the 
motor is operated more than 
200 hours per year Cost- 
effectiveness is really a 
strong function of 
incremental cost and 
electricity rates and Latin America Eastern Europe AfrlcalMld East 

efficiencies specific to each 
individual country 

Unfortunately, motor and motor system efficiencies in developing countnes are significantly lower than in 
the industnalized world, for several reasons First, local manufacturers typically use lower quality matenals 
to make their motors Second, energy-efficient motors are simply not used because of the poor quality of 
electnc service If the power voltage drops, motors can stall and even bum out While this problem affects 
more than just efficient motors, the high cost of replacement is a deterrent to their use under such 
conditions Third, the poor operational and mamtenance practices of industnes in the developing world 
leads to further inefficiencies Motors are typically rewound numerous times dunng their life Common 
rewind techniques and practices in developing countnes likely cause significant efficiency losses 

Motor system efficiencies are also lower due to several factors Equipment is generally older and less 
efficient than modern equipment Oversized motors are commonly used The reasons for this include 
inaccurate estimates of flow rates and friction, deposit build-up in duct and pipe walls, and the common 
practice of reusing motors, leading to a mismatch of motor size and load Finally, common methods of 
controlling motor speed such as throttling valves and campers instead of ASDs result in further and 
significant reduction in system efficiency (20 to 25% on average) 

Despite these obstacles to the use of efficient motors in developing countnes, the slze of the market in 
existence in 1996 was approximately $8 12 mlllion Under the aggressive growth scenano lt IS projected to 
grow to $9 6 billion by 2015 showing annual growth of 13 9% Adjustable speed dnves were a $234 
milhon market in 1996 which is expected to grow 16 6% per year to reach $4 3 billion by 2015 assuming 
that basic power quality issues can be addressed adequately Even under the conservative growth scenano 
the motor and ASD markets are expected to reach $2 8 and $0 7 billion, respectively, by 201 5 The largest 
market for both is expected to be remain in Asia but the Eastern European market for ASDs is also 

THE ENERGY EFFICIENCY MARKE~ IN DEVELOPING COUNTRIES TRENDS AND POLICY IMPLICAT~ONS 



F~gure B-9 I 
growing rapidly, and will 

I 
- - -  - grow even more rap~dly once 

c a p ~ t a l c o n s t m n t s ~ ~ ~ ~ i ~ t h e  ~ d j u s t a b l e  Speed D ~ I V ~ S  Market 
I 

reglon Figures B-8 and B-9 
give the likely size of the 
markets In 201 5 under the 
aggressive growth scenano 

Adjustable speed dnves are 
expected to show the most 
remarkable growth of any 
technology over the next two 

decades This high growth 
rate is expected because 
ASDs are a fa~rly new 
technology In the market, 
and serve a much needed 
purpose of allowing control 
over a motor's speed, start- 

Latln Amerlca Eastern Europe Asia AfrlcalMld East 

up and torque Stnce the use of motors is widespread m industnal, commercial, and resrdential 
applicat~ons all over the world, ASDs will become mcreasmgly prevalent In conjunction with motor use In 

1 

1 

certain sectors, where vanable load appl~catlons are common The growth and penetration rate w~l l  be 
much higher than that of energy-efficient motors because current penetration IS significantly lower than 
that for motors In developmg countnes 

There are roughly 45 major manufacturers of mdustnal motors worldwide, though U S and European 
manufacturers dommate the market for energy-efficient motors Top motor manufacturers intemat~onally 
~nclude General Electnc, Siemens, Toshrba, and Westmghouse Market leaders In the product~on of ASDs 

I 

are ABB and FUJI 

Motor manufacturers attempting to expand thelr markets In developmg countnes typically follow one of 
two approaches F~rst, they wlll often establ~sh ajoint venture manufactunng fac~lity to produce motors for 
a local market ABB followed this approach for the Chma market ABB's Chmese jomt venture IS a market 
leader for small- and medium-slzed motors Alternatively, companies will establish a local sales office and 
then Import motors to meet demand 

I 

Some manufacturers Intermewed for thls report clamed that energy efficiency IS a marketing tool 
applicable only m North Amenca Motors typ~cally are not marketed in developmg countnes on the basls 
of energy efficiency (though this practlce IS emergmg in some markets such as Mexico and Indones~a 
because of Government efforts to educate and offer rncentlves) To some extent this reflects a lack of 
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awareness among end-users in developmg countnes about the benefits of energy effic~ency Internat~onal 
motor manufacturers typically sell to dlstnbutors Manufacturers tram the distnbutors to famrlianze them 
w~th the products and proper operating procedures of energy-effic~ent motors 

GE Motors and Industnal Systems and Fuji Electnc Company, Ltd formed a holding company for three 
subsidiary jolnt ventures (JVs) in February 1996 The JVs are amed at Increasing the penetration of the 
mdustnal and commerctal dnve markets worldwide Each company holds a 50% stake In the new 
company GE Fuji Dnves Amenca (GE holds majonty Interest In this subsidiary) has establ~shed 
headquarters and production facht~es  In Monterrey Mex~co and will begin operation In 1997, ~ t s  pnmary 
goal is to penetrate the packaged dnves market in the Amencas FUJI GE Asia (Fuji holds majonty mterest) 
is located in Indones~a the Ph~hppines, Smgapore, Taiwan and Tha~land GE Motors and Industnal 
Systems is particularly strong in high-end dnven markets where apphcat~ons call for soph~sticated fully- 
mtegrated systems such as those used to control processes In steel mills Fuji Electnc is recogn~zed as a 
world leader in AC inverter technology for packaged dnves which are used for appl~cations such as 
controllmg fans, pumps, and compressors The partnersh~p will leverage the complementary technical, 
quality, and market strengths of both companies 

MARKET OPPORTUNITIES AND BARRIERS 

Opportunities 

Adjustable speed drzves, operated wrth old, rnefficclent motors, mrss efficrency garns Although the ASD 
market IS projected to grow quickly over the next two decades, if this does not occur in conjunction with a 
growth In the energy-efficient motors market some of the benefit of ASD mstallation will be lost An 
opportunity exlsts to market efficient motors together with ASDs to take advantage of the awareness ASD 
purchase bnngs to industnal managers 

Adjustable speed dnves provule the abzhty to efficrently control motor speed In many processes and 
HVAC operations it is essential to control processor a r  flow ASDs provide better control and use an 
est~mated 20-25% less energy to do so than conventional methods Because they are a relatively new 
technology ASDs are l~kely to enjoy a phenomenal growth rate in developmg countnes where mdustnal 
motor use is w~despread Asia will dnve much of the demand, due to the sheer size of the market Eastern 
Europe will be a major player as well, because of the heavy mdustnal base in the reglon ASDs, because 
they are electron~c, require high quahty power Improvements will need to be made In the qual~ty of power 
both In the electncal distnbut~on system and within the factllty for this growth to occur 

Barriers 

The mazn barrzers to energy-efficzent motor use are avaslabrkty andfirst-cost In developing countnes, 
where availab~lity of cap~tal IS often more constrained than in mdustnalized countnes, the high first-cost of 
energy-effic~ent motors relative to the~r  standard efficiency counterparts it often the b~ggest bamer to the 
purchase of efficient motors In many cases even rf a decision were made to purchase an energy-effic~ent 
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motor, lt would be difficult to obtain due to the relatlve scarcity of energy-efficient motors on the market In 
developing countnes Manufacturers have perceived a lack of demand In the past, though thls IS beginnmg 
to change 

Lack of awareness zs a szgnzficant barrzer to the sale of efficcrent motors Efficient motor manufacturers 
are less active in the developmg country markets than they are In the industrialized countnes Therefore 
many industnes are unaware of the benefits of efficient motor? or of different models of motors available 
to them Industnes are often equally unaware of the life-cycle costs of motors and the fact that capital 
costs w~l l  be dwarfed over the lnfe of the motor by the cost of energy to run them This awareness 15 often 
masked by low or subsidized energy pnclng In developing countnes Addltlon awareness bamers exist in 
ministries of industry regarding motor use In thelr countnes Often data about motor use not to mentlon 
the relationship between motors and eqergy use IS dispersed or slmply unavailable and not comp~led 

The prevazkng practzce of motor rewzndzng zn developzng countrzes prevents penetratzon of efficient 
motors In the develop~ng world rather than replamg a motor it IS common for a broken motor to be 
repared or rewound on-side or In a local shop Whde this IS also common practice In the U S and in some 
cases economically justified industry needs to be encouraged to assess the cost-effectiveness of the rewind 
vs replace declsion Often the practices used to repair or rewlnd the motor can senously degrade a 
motor s performance and efficiency over tlme Economlc analysis will often show that for larger motors ~t 
can be more cost-effective to replace an lnefficlent burned-out motor with an efficient new motor The 
USAID Motor Rewlnd Project In Mexico and the GEF Chilean rnlning project are two examples of 
projects that have been developed to overcome this bamer USAID is also beglnnlng an lnvestlgation of 
the rewlnd practices In Indonesia in early 1997 

There are several types of lamps mcandescent fluorescent (tubes and compact fluorescent lamps-CFLs), 
mercury, metal hallde h ~ g h  and low-pressure sodium and halogen Fluorescent and Incandescent lamps 
enjoy the most widespread use Fluorescent lamps glve off less heat than Incandescent lamps dunng 
operation and are much more energy-efficient than lncandescent lamps 

The maln market segments within the energy-efficient llghting market are the resldential, commercial and 
publlc sectors Llghting in lndustnal applications is generally less energy-consuming than In the other 
sectors The lncandescent bulb accounts for the majonty of lamps used In the resldential sector This 1s true 
In both developed and developmg countnes According to a 1992 OTA study, Incandescent bulbs account 
for 95% of all resldentlal llghting in Brazil * There IS only limited use of energy-efficient incandescent 
bulbs The demand for CFLs in developing countnes has Increased in recent years, although ~t IS still lower 
than m lndustnal natlons 

Fueling Development 
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Fluorescent lighting dominates the commercial market In commerc~al bu~ld~ngs, fluorescent tubes are the 
product of choice However, as is the case with incandescent bulbs, the most efficient fluorescent bulbs are 
not used on a wrdespread bass TI 2 tubes are probably the most common product found In the commercial 
sector of developing countnes TlOs are beginning to surface more regularly, but a T8 tube, usmg 36W 
versus 40W, could do the same job more effic~ently Cost is one bamer, but the common percept~on that 
the smaller T8s are infenor is also a senous deterrent 

The inefficiencies of some types of fluorescent tubes are compounded by the prevalence of magnetlc 
ballasts According to one U S manufacturer, a typical developmg country could realize 40% energy 
savings by replacing the existing magnetic technology with western-quality electronic ballasts 

H ~ g h  intenslty discharge lamps (HIDs) are used for the majonty of publ~c light~ng appltcations H~gh- and 
low-pressure sod~um-vapor lamps (sometimes metal halides) are replacing mercury-vapor or incandescent 
technologies for street lightmg throughout the developmg world There have been several successful 
retrofit projects In Russia, Eastern Europe and Chile 

Energy-efficient lighting is one of the largest market segments in the energy effic~ency market Moreover, 
this segment is predicted to grow rapldly, attaming a relatively high level of market penetration m most 
developing country markets In the near future In 1996 the market for energy-efficient lighting was 
estimated to be $1 6 billion with Asia accounting for 64% of the market Energy-efficient lighting in Asla 
is currently a $1 billion market In 2015 Asia will account for 66% of the developmg country market 

This technology market Figure B-10 
segment will be -- --- - - - -- - - - 

charactenzed by rapid 
growth over the next two 

Energy-Eff~cient Llg htmg Market 
-- - - - - - - - - - - - - - 

decades Under the 
aggressive growth scenano, 
the Latin Amencan market 
is expected to grow an 
average of 17% per year, 
while Asian and Eastern 
European markets are likely 
to grow 16% per year Such 
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expand the market to be the 
largest market segment in 
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201 5, the five largest slngle country markets are expected to be Hong Kong Chlna, Smgapore Taiwan and 

I 

Poland Hungary trails these five countnes only slightly 
I 

Market penetration rates of energy-efficient llghting vary considerably from country to country but overall 
I I 

energy-efficient llghtlng 1s more wldely used than other energy-efficient products The following examples 
hlghllght the regronal and country vanances In penetration rates 

Asm Market penetration of energy-effic~ent lightmg in Taiwan is hlgher than in most other developing and 

emerglng market countnes The Tawanese enjoy hlgher levels of disposable Income than most developing 

countnes, and are thus better able to afford energy-effic~ent lighting A more significant factor, however, 1s 
the government's aggressive campalgn to promote the adoptlon of energy-efficient lighting The program 
began In 1994 and is composed of four major tasks establishment of lightlng effic~ency standards, 
measurement of lightmg lummosity development of key llghtlng components and llghtlng application 
designs and tramng of professionals to work in the lighting industry Early efforts have concentrated on 
the development of lighting equipment The program has already resulted In the deslgn of an electronic 
ballast that needs only 3 to 5 volts of power to hght a fluorescent lamp, 90 to 99% of the electnclty flowlng 
through the ballast 1s ultimately used by the lamp A tradrtional ballast, by contrast needs 8 to 13 volts to 
llght a lamp and 40-50% of the electnclty is lost Talwan's Energy and Resources Laboratones (ERL), a 
partupant in the program 1s also in the process of designmg a ' llghtlng management system" that will use 
the electronic ballast, a hght controller, and other power saving technologies to achleve an estimated 50 to 
80% energy savmgs ERL has only recently begun to work on a hghting standard 

Eastern Europe Energy-efficient lightmg comprises around 10% of the Eastern European market, t h ~ s  
compares to 20-25% penetration rates In western Europe In Hungary the market share for energy saving 
compact hght tubes has grown to 10-12% in 1996 GE Tungsram, a Hunganan jolnt venture manufacturer, 
Intends to expand its market for CFLs by marketmg them as a counter welght to the government s Increase 
In energy pnces ES Systems, a Pollsh llghtlng manufacturer, has similarly educated Poles as to the 
benefits of usmg energy-efficient hghtlng, wlth good market success Poles were previously spending 10% 
more on llghting than the European average and getting 30% less hght but this situation 1s improving as a 
result of the efforts of ES Systems 

Latzn Amerzca Argentina is the third largest consumer of halogen incandescent lamps in the world 
Phllips in Chile has set a goal of havlng 75% of its sales In Chile be from energy-efficient technologies 
CFLs are currently selling well In the Chllean market The marketing for these products has been vigorous, 

wlth sales doublmg In just two years to 200,000 lamps in 1995 A number of munic~palities have replaced 
thelr publlc lighhng with metal halrde and high and low-pressure sodlum lamps As a result of these 
efforts, the costs of HID lamps in Chile have dropped 30% since 1991 One proposed project in Buenos 
Aires has identifled 700,000 publlc llghting fixtures that could be replaced with more efficient lamps 
Dlstnbutors are starting to use slmple payback calculations to demonstrate the economlc benefits of buylng 
CFLs 
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The three largest lighting manufacturers are Osram GmbH, GE Lighting, and Philips Lighting Each 
company has a global presence and is expandmg its international operations Osram GmbH, the lighting 
division of Germany's Siemens, is one of the leading manufacturers of lightmg products in Europe, Latm 
Amenca, Japan and several Asian countnes In 1993 Osram acquired U S -based Sylvania to gam an even 
stronger presence in the Western Hemisphere Osram plans to open between eight and ten plants in Asia by 
2000 to take advantage of lower production costs The company completed a new manufactunng plant m 
China in 1996 and is currently negotiating for a production site In Indonesia Osram predicts that 15% of 
its revenue will come from the Asian regton in three to five years The company is also expanding in 
Eastern Europe and Latin Amenca 

GE Lighting also has offices throughout the world The company has made a significant investment in the 
Hunganan lighting firm Tungsram Tungsram's Nagykanisza plant is the sole producer of GE's compact 
fluorescent technology GE Lighting also has other joint ventures in Asla 

Like the two other major lighting companies, Philips Lighting plans to increase its presence in the fast 
growing regions of Asia, Eastern Europe, and Latin Amenca The president of Ph~lips Lighting has 
announced that the firm expects to establish five to seven more joint ventures by the year 2000 

Although these compailies can claim a significant portlon of the global lightlng market, they do face stiff 
local competition in a number of regions, especially Asia and Eastern Europe 

Electronic ballast manufacturers have little expenence In developing countnes Amencan manufacturers of 
electronic ballasts include Magnetek, Advanced Transformer (which has merged with the Ph~lips-owned 
Electronic Ballast Technology), Valmont Electnc and Etta Industries These companies continue to 
concentrate on the U S market 

The most common customers for lighting manufacturers are electncal distnbutors, large stores, or large 
end-users such as the construction ~ndustry, governments, and utilities The typical residential customer 
will buy his or her lighting products at retal stores Only the larger stores, however, buy their merchandise 
directly from the manufacturer More commonly, an electncal distnbutor w~l l  act as the mtermediary 
between the lighting company and the retail shop These distnbutors also serve the larger 
consumers-such as construction companies, electncal contractors, the government, and electnc 
utilities-although they may buy directly from the manufacturer Due to thelr size and their consolidated 
nature these last four players may prove to be the most promising immediate markets for energy-efficient 
lighting technologies 

Utlllty DSM llghtlng programs Increase market penetration of energy-efficient products Utilities 
have targeted lightmg as significant focus for DSM programs and will most l~kely continue this trend in the 
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future creating promising markets for energy-effic~ent hghting In the process Between 1992 and 1995 the 
Mexlcan ut~llty provided two million CFLs to residential customers In Monterrey and Guadalajara at 
reduced pnces The expected avolded generation from this program was 196 GWh annually and a capaclty 
savings of 100 MW In 1996 the Indonesian utility, PLN launched a DSM program to install CFLs In 
over 65,000 households Numerous other countnes have also incorporated CFLs into their energy 
conservation efforts, including Morocco Indid, Brazd, and Chile 

Fluorescent tubes have also been targeted The Tha utility IS admlnistenng the Commercial Lightlng 
Retrofit Program in whlch an aggressive campagn hds been undertaken to replace the prevalent T12 tubes 
with the more efficient T8s The Indonesian llghting program descnbed above also targeted fluorescent 
tubes In its efforts 
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U S Agency for International Development 
Bureau for Global Programs, Field Support, and Research 

Center for Environment 
Office of Energy, Environment, and Technology 

The Center for Environment of the Bureau for Global Programs, Field Support, and Research 
houses the environmental programs of the U S Agency for International Development (USAID) 
One of five Centers of Excellence within the Agency, the Center for Environment, provides field 
support to U S bilateral assistance efforts, manages global environmental program activities, 
oversees USAID's environmental research efforts, and is USAID's principal lia~son on technical 
environmental issues to the rest of the U S Government, non-governmental organizations and 
universities, and other bilateral and multilateral donors 

The Office of Energy, Environment, and Technology is a part of the Center for Environment and 
helps developing countries and emerging economies find market-oriented solutions to their 
energy and environment problems The Office helps set the energy policy direction for the 
Agency and responds to the short-term needs of USAID's field offices in assisted countries 

A lack of energy is seriously curtailing economic growth in developing countries and countries in 
transition Expansion of energy supplies imposes a huge financial burden while increasing 
environmental threats in these countries In addition, many countries lack the institutional 
capability and appropriate technology to operate and manage energy systems efficiently These 
factors contribute to the role energy development plays as a leading contributor to global climate 
change and regional and local environmental problems 

To address these problems, the Office of Energy, Environment, and Technology leverages the 
financial resources of multilateral development banks, such as The World Bank and the 
InterAmerican Development Bank, the private sector, and other bilateral donors to increase 
energy efficiency and expand energy supplies, enhance the role of private power, and implement 
novel approaches through research and adaptation These approaches include improving power 
sector investment planning ("integrated resources planning") and encouraging the application of 
cleaner technologies that use both conventional fossil fuels and renewable energy sources The 
Office's promotion of greater pnvate sector participation in the power sector and a wide-ranging 
training program also help to build the institutional infrastructure necessary to sustam cost- 
effective growth 

Further information regarding Center for Envlronment and Office of Energy Environment, and 
Technology activities can be requested by contacting the Office of Energy, Envlronment, and 
Technology at the following address 

Ronald Reagan Building 
Room 3 08 

1300 Pennsylvania Avenue, NW 
Washington, DC 20523 

Tel (202) 7 12-4370 


