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Abstract 
 
A fossil fuel dominated consumption of energy has contributed to a 35% increase 
of global net greenhouse gas emissions in just two decades (1990-2010) (46 billion 
metric tons of CO2e). The increasing concentration of greenhouse gases has led to 
warming between 0.5 ºC and 1.3 ºC of the global mean surface temperature over 
the period 1951 and 2010. 
 
This thesis addresses one of the major challenges to combat climate change, 
namely that of reducing greenhouse gases in the energy sector. It does so through 
an analysis of the blocking and driving mechanisms of technological transitions 
towards renewable sources of energy. The thesis places a specific focus on the 
adoption of renewable energy technologies in developing countries, using 
Colombia as an example. In order to analyze the barriers and drivers of 
technological change, the thesis uses the Technological Innovation System (TIS) 
approach, and complements it by explicitly assessing the influence of socio-
economic and political factors in technological transitions. 
 
The empirical analysis of barriers and drivers for wind energy in Colombia shows 
that the country has a high potential for wind energy development, but the reliance 
on hydropower, backed-up by thermoelectric power has created a sense of a stable 
and clean energy mix, which is becoming a barrier to transitioning towards other 
alternative sources of energy. Additional factors obstructing the transition include 
corruption, unequal access to education and the armed conflict. On the other hand, 
increasing climate variability is putting pressure on actors within the incumbent 
energy system to break out of the current hydro-thermoelectric lock-in and to 
diversify to other RETs.  
 
The thesis shows that by explicitly and systematically including additional socio-
economic and political factors to complement the TIS analysis, comprehensiveness 
improves, while revealing additional avenues for medium and long-term polices to 
expand RETs adoption in developing countries. In addition, the evidence suggests 
that a reconsideration of the boundary of the technological innovation system 
approach is necessary in developing countries, as an additional set of socio-
economic and political factor appear to influence technological transitions more 
than in high-income countries. 
 
In addition, the research examined in more detail if one of the factors with 
potential to facilitate RETs transitions, namely environmental and RETs 
awareness, can be strengthened through environmental education. The results 
demonstrated that environmental education is a necessary but not sufficient 
condition to raise awareness in the case of Colombia. 


