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Development Studies

ABSTRACT

Many conventional approaches to Renewable Energy Technology (RET) adoption in
developing countries generally stress economic and technical factors; often relying on
rural contexts. Systemic approaches are an alternative lens, attempting to include social
and economic factors at various scales, but to date there is little evidence supporting
their application. Based on empirical analysis in Mexico and Brazil, this thesis asks:
What are the most important factors affecting RET adoption in the urban developing
world?

Insights were explained using three systemic approaches on RET adoption at the meso-
level. While systemic approaches are useful in highlighting larger social and policy
trends, they are not without their limitations; rather, history and context are important.

Specifically, awareness of energy conservation in combination with previous
experience (versus just awareness) also affects technology uptake. Moreover, longer
established networks were seen to be more institutionalized, with knock-on affects on
RET use. Dynamics within stakeholder groups were also observed to help explain RET
adoption. One source of divisions was trade and competitiveness policies, where in
Mexico there is a major divide between foreign and domestically-owned firms.

International influences (e.g. climate change) have also prompted networks in both
places - but in Brazil, over time, the key drivers for action on climate change were
domestic verses foreign. These facets are arguably happening as a result of Brazil’s
trade and competitiveness approach which yielded more opportunities for developing
technological capabilities, therefore positively impacting on RET uptake.

Although research is recent, the general consensus is that trade liberalization can lead
to more RET use in developing countries. However, the findings of this study show
that under certain conditions a provisionally open trade and competitiveness regime can
also increase RET use. This is because technology use is also linked to local
technology cooperation dynamics, and not just to trade and competitiveness policies.
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ACRONYMS
Acronym Spanish or Portuguese | English
ABRAVA - DASOL Associagao Brasileira de Brazilian Association of
Refrigeracao, Ar Refrigeration, Air
Condicionado, Ventilagédo e Conditioning, Ventilation and
Aquecimento - Departamento | Heating - National
Nacional de Aquecimento Department of Solar Heating
Solar
ANEEL Agéncia Nacional de Energia | Brazilian Electricity
Elétrica Regulatory Agency
ANES Asociacion Nacional de Mexican National Association
Energia Solar for Solar Energy
CANACINTRA Camara Nacional de Mexican National Chamber
Industria de Transformacion | of Industry of Transformation
CCGT Combined Cycle Gas
Turbine
CDM Clean Development
Mechanism
CENBIO Centro Nacional de Brazilian Reference Centre
Referéncia em Biomassa on Biomass
CETESB Companhia Ambiental do State of Sao Paulo
Estado de Sao Paulo Environmental Company
CFE Comision Federal de Mexican Federal Electricity
Electricidad Commission
CIE Centro de Investigaciones de | Centre for Energy Research,
Energia UNAM
CIETEC Centro Incubador de Incubator Centre for
Empresas Tecnologicas Technical Businesses, USP
CONAE Comision Nacional para la Mexican National
Ahorro de Energia Commission for Energy
Conservation
CONACYT Consejo Nacional de Ciencia | Mexican National
y Tecnologia Commission for Science and
Technology
CONUEE Comision Nacional para el Mexican National
Uso Eficiente de la Energia Commission for Energy
Efficiency
cuT Central Unica dos Brazilian Central Workers
Trabalhadores Union
GHG Greenhouse Gas
IEE Instituto de Eletrotécnica e Electrotechnical and Energy
Energia Institute, UNAM
IEE Instituto de Investigaciones Mexican Electric Research
Electricas Institute
INMETRO Instituto Nacional de Brazilian National Institute of
Metrologia, Normalizagao e Metrology, Standardization
Qualidade Industrial and Industrial Quality
IPN Instituto Politecnico Nacional | Mexican National
Politechnical Institute
IPR Intellectual Property Right
IPT Instituto de Pesquisas - Institute of Technology
Tecnolégicas Research, USP
LAFRE Ley para el Aprovechamiento | Law for the Advancement of

de las Fuentes Renovables
de Energia

Renewable Energy Sources
in Mexico
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Acronym Spanish or Portuguese | English
LPG Liquefied Petroleum Gas
LyFC Luz y Fuerza del Centro Central Light and Power
MMA Ministerio de Meio Ambiente | Brazilian Ministry of
Environment
MCT Ministerio de Ciencias e Brazilian Ministry of Science
Tecnologias and Technology
NAFTA North American Free Trade
Agreement
NAMA Non-Agricultural Market
Access
NORMEX Nacional Organismo de National Organism
Normalizacion y Certificacion | (Organization) of
de Mexico Normalization and
Certification of Mexico
PEMEX Petroleos Mexicanos Mexican Petroleum
PROALCOOL Programa Brasileiro de Brazilian National Alcohol
Alcool Fuel Program
PROCEL Programa Nacional de Brazilian National Program
Conservagao for Electricity
de Energia Elétrica Conservation
PROINFA Programa de Incentivos as Brazilian Incentive Program
Fontes for Alternative Energy
Alternativas de Energia Sources
RET Renewable Energy
Technology
SEHAB Secretaria Municipal de Sao Paulo Municipal Housing
Habitagéo and Urban Development
Department
SEMARNAT Secretaria de Medio Secretary of the Environment
Ambiente y Recursos and Natural Resources
Naturales
SENER Secretaria de Energia Secretary of Energy
SVMA Secretaria do Verde e Meio Municipal Secretary of Green
Ambiente de Sao Paulo (issues) and Environment
SWH Solar Water Heater
UAM Universidad Autonoma Autonomous Metropolitan
Metropolitana University, Mexico City
UNFCCC United Nations Framework
Convention on Climate
Change
UNAM Universidad Nacional National Autonomous
Autnoma de Mexico University of Mexico
USP Universidade de Sao Paulo University of Sao Paulo
WTO World Trade Organization
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CHAPTER 1: INTRODUCTION

1.1. The renewable energy challenge for growing cities

Global energy demand is expected to grow by 55% from 2005 to 2030, with the
majority of this increase (74%) coming from developing countries (IEA 2007). To
meet this need, research, support and interest in renewable energy technology (RET)
options for developing nations is growing. A number of advantages have been
highlighted espousing their use. For instance, academics, policy makers and
practitioners increasingly view the use of these technologies as a way to address global
climate change. One avenue for developing countries to do this is the Clean
Development Mechanism (CDM). In the CDM, countries of the industrialized world
taking part in the global climate change process' that have exceeded their greenhouse
gas (GHG) emissions allowance “pay” developing countries for undertaking projects
that r<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>