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Abstract 

Energy generation and use is one of the main contributors to climate change, as it is responsible for two 
thirds of the global greenhouse gas emissions (IEA 2015). In this context, renewable energies (RE) are 
increasingly gaining momentum as a key driver for the transition towards a low-carbon society (REN21 
2016) and a source of technological and social innovation. The deployment of RE and its integration in 
large-scale power generation systems has been progressively driven by supportive policy frameworks 
adopted by pioneering countries such as Germany, Spain and France. This has subsequently fostered 
a process of learning and spreading of policies between leading countries and other governments willing 
to implement RE support schemes. Within the field of comparative public policy, different but interrelated 
approaches of the phenomenon of policy spreading have been developed, among which the most 
rehearsed are policy diffusion, policy transfer, policy convergence and lesson-drawing. The present 
study addresses a specific case of policy transfer between Germany-Spain and Peru for the 
implementation in the latter of a policy framework to foster the development of RE technologies 
(Legislative Decree 1002) in 2008, and the subsequent adoption of a support policy mechanism, 
Renewable Auctions (RA) in 2009. The assessment of the policy transfer process has been carried out 
by applying the Dolowitz and Marsh Model (Dolowitz and Marsh 1996, 2000). Furthermore, an 
exploratory analysis of the impacts of the policy transfer process in the development of the Peruvian 
Solar PV technology innovation system has been conducted in order to assess the outcomes of the 
policy transfer process in terms of RE technological deployment in the country, tackling Solar PV as the 
RE technology in focus. For this purpose, a simplified adaptation of the technology innovation system 
framework (TIS) developed by Hekkert et al. 2007 and Bergek et al 2008 has been employed. The 
results of the study show that the transfer of knowledge related to RE policy-making involved both 
voluntary and coercive causes. The drivers for the occurrence of policy transfer were the pressure 
exerted by a foreigner actor (US) for the enforcement of the RE policy framework (LD 1002) in Peru and 
the institutional support provided by a “convinced bureaucrat” (the former Vice Minister of Energy). The 
choice of adopting RA instead of other instruments such as  Feed-in-tariffs or Feed-in-premiums is 
related to the know-how of the country in terms of infrastructure investments and its traditional “modus-
operandi”, the availability of natural and financial resources within the country, the perception of 
technical and financial risks, the negative lessons drawn from the experiences of Spain and Germany 
regarding the implementation of FITs, and the current state of development of the global RE sector. The 
policy transfer process has contributed to the development of some components of the Peruvian Solar 
PV innovation system. From a structural point of view, it has triggered a diversification of the actors 
involved, mainly driven by the incorporation of large foreign companies specialized in RE, as well as 
conventional energy companies that have diversified their core activities towards RE. From a dynamic 
perspective, the implementation of RA has promoted the increase in Solar PV installed capacity and its 
contribution to the electricity mix, promoting chiefly the function of market formation. 
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 INTRODUCTION 

Energy generation and use is one of the main contributors to climate change, as it is responsible for two 
thirds of the global greenhouse gas emissions (IEA, 2015). In this context, renewable energies (RE) are 
increasingly gaining momentum as a key driver for the transition towards a low-carbon society (REN21, 

2016), to foster energy security and independency, and a source of technological and social innovation 
with large potentialities for revenue generation and local entrepreneurship (Stadelmann & Castro, 2014). 
Electricity is the form of energy consumption that has experienced the fastest growth worldwide during 
the last decades, as its dynamics are highly connected to economic growth (IEA, 2015). Electricity 
systems all over the world are evolving from small off-grid systems towards integrated national as well 
as global markets (IEA, 2015). The global share of non-hydro RE within electricity production has 
increased substantially during the last years, accounting for 1,5% of contribution to the electricity energy 
mix in 1997 (EIA, 2000) to 7,1% in 2015 (REN21, 2016). Historically, OECD countries have been the 
leaders in the adoption of RE systems for electricity production (EIA, 2000). However, in the last years 
developing countries are on the head of the new additions in RE´ installed capacity, due to the 
implementation of nation-wide reforms of the electricity sector, and the opportunities that renewable 
technologies entail for the electrification of isolated and rural areas ( (IEA, 2015); (Haselip et al., 2011) ) 
 
Renewable energies are nowadays in the path of reaching the technological mainstream for electricity 
generation (REN21, 2016). This is the result of the interrelation of several factors, such as the 
enhancement of RE´s technological development, which has led to significant decreases in RE 
infrastructure, installation and energy production costs; the fluctuations in oil and natural gas provision 
and prices, and its associated implications in terms of national energy dependency; the increasing 
awareness regarding the effects of fossil-fuel related GHG emissions and the endorsement of 
multilateral agreements such as COP21; and the increasing adoption of supportive policy frameworks 
for RE´ deployment. Thus, RE are currently a competitive source of energy in the power market, along 
with hydropower, carbon and natural gas technologies, being these last three the sources that chiefly 
dominate the worldwide electricity sector (REN21, 2016). In global terms, electricity generation with RE 
is controlled by large generators managed by utilities or investors (REN21, 2016). This is coupled with 
relevant increases in the installation of off-grid systems as a means of fostering electrification in rural or 
isolated areas. In 2014 the RE worldwide installed capacity for electricity generation was 655 GW, which 
augmented to 785 GW in 2015 (excluding hydropower). Bio-power and hydropower accounted for the 
largest installed capacities in 2015 (464 GW and 434 GW, respectively), and Solar PV contributed with 
227 GW (REN21, 2016). Nevertheless, Solar PV presents the most rapid growth in terms of power 
generation, showing an annual average increase of 8,3% of installed capacity (REN21, 2016). 
 
In terms of renewable power capacity per capita, the leading countries (from the largest to the lowest in 
the top-5 rank) are Denmark, Germany, Sweden, Spain and Portugal. In the case of Solar PV, the 
countries with larger power capacity per capita are China, Germany, Japan, United States and Italy 
(REN21, 2016). During the 1990s and the first years of 2000s, Germany was one of the leading markets 
in Solar PV modules production. Nevertheless, nowadays the largest producer is China, holding the 
60% of annual worldwide Solar PV technology manufacturing (REN21, 2016). The European Union has 
performed a leading role in terms of renewable energy deployment and technological innovation, which 
has been in turn coupled with the implementation of policy frameworks and instruments to conduce the 
adoption of these technologies within the national contexts (EC, 2008). In 2001 the European Parliament 
enacted the Directive 2001/77/EC for the promotion of electricity from renewable energy sources in the 
internal electricity market. This established the adoption of a target of 22,1% of total electricity 
consumption originating from renewable sources to be achieved by 2010 (Directive 2001/77/EC 2001). 
In 2009 a new Directive for the promotion of renewable energies within the region was promulgated, the 
Directive 2009/28/EC, which was in turn reviewed in 2016, determining a target of at least 27% of share 
of renewable energies in the EU total energy consumption matrix to be reached by 2030 (EC, 2016b). In 
this line, the contribution of RE in electricity production in the EU has evolved from 14,3% in 2004 to 
17% in 2008, and 25,4% in 2013  (EU, 2016), presenting an annual average increase of 6,6% since 
2004. In 2013 wind power accounted for the 27,5% of the electricity energy mix and solar PV 10%, being 
small and large hydroelectric power the dominating technology within the sector (EU, 2016). In 2014 the 
largest producers of primary renewable energy in the EU were Germany, Italy, France and Spain (in 
decreasing order) (EU, 2016). In 2015 the 33% of the power generated in Germany was produced from 
RE, from which Solar PV accounted for 7% of the total mix (IEA, 2015). 
 
The deployment of RE and its integration in large-scale power generation systems has been 
progressively driven by supportive policy frameworks adopted in governmental systems aimed at 
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fostering the cost-effectiveness of the renewable technologies, promoting a market share that enables 
its adoption, and contributing to related objectives such as local development and energy security, 
among others (IRENA, 2012). Supportive policies for the deployment of RE for electricity production are 
generally classified in four (04) categories: fiscal incentives, public finance, regulation and access 
policies (IRENA, 2012). Some examples of fiscal incentives related policies are the implementation of 
grants and tax reductions in the purchase or consumption of RE. A case of public finance policy are the 
public procurements, according to which public bodies prioritize the acquisition of RE services. 
Regulation policies can be divided into quantity driven and price driven instruments (IRENA, 2012). An 
example of a quantity-driven regulation policy is the renewable auction (RA), also called tender or bid, 
demand or procurement auctions ( (IRENA, 2012);(IRENA, 2013)). In renewable auctions the public 
regulatory body organizes a call for tenders of a specific amount of RE installed capacity for electricity 
production. The selection of the bidders is normally conducted through the evaluation of the most cost-
effective offers. This can be coupled, in some cases, with the assessment of other criteria such as the 
involvement of local or community-based actors. Furthermore, Feed-in tariffs (FITs) and Feed-in 
premiums constitute the principal cost-driven policy mechanisms. FITs entail long-term contracts to RE 
providers with a fixed tariff established by the regulatory body, as well as priority in the access and the 
dispatch of RE within the grid system. In Feed-in premium mechanisms, the public body offers to the 
REs providers a supplementary payment on top of the price of the energy market (IRENA, 2012).  
 
Finally, the fourth category of supportive policies for RE are access policies, which includes priority 
dispatch policies (some of the elements are incorporated in other mechanisms, such as FITs) and net 
metering. This last encompasses the conception of “two-way” of the flow of electricity between the grid 
system and the customers, which means that customers can produce their own energy (by acquiring 
RE infrastructure) and inject the remaining energy from their own consumption to the grid, which will be 
translated into an according reduction to their electricity bill (IRENA, 2012). The selection of the support 
policy scheme in a specific country will reflect its “barriers, ambitions and capacities” (IRENA, 2012); 
though the reality shows that countries usually adopt a combination of different types of supportive 
policies, which enhances the outcomes in the deployment process (IRENA, 2012). Germany has 
performed a leading role in the deployment of RE through the early implementation of policy frameworks 
and policy mechanisms for its deployment.  
 
Thus, in 2000 the German government enacted the Renewable Energy Sources Act (EEG), which set 
the goal of achieving a 27% of share of RE in the national electricity production, and established the 
implementation of the FIT system as the chief mechanism to foster the promotion of the renewable 
technologies. Since then, other countries such as Denmark, Spain and France followed a similar path 
(EC, 2014). Up until 2012 FITs became the principal policy mechanism adopted by both developed and 
developing countries. The rationale behind that was the competitive prices that this mechanism offered 
for a technology that in the 1990s and early 2000s was still an emerging technology whose associated 
market was in its initial development phases. Nevertheless, during the last years a marked reorientation 
of the support policies adopted by countries towards Renewable Auctions have been undertaken. 
Countries such as Germany are currently adopting RA given that it provides more market-based 
competitive prices, and it is deemed as a more appropriate mechanism according to the current state of 
maturity of the renewable market within the power sector (EC, 2016b). 
 
The Latin American region encompasses several cases of countries that during the 1990s and early 
2000s undergone liberalization and privatization reforms within the electric market with an increasing 
share of RE as a driver for electrification in rural and isolated areas (Haselip et al., 2011). In general terms, 
the Latin American region is characterized by a sustained growth in their economies during the last 
years given the exports of the fuel and polymetallic related industry, among other factors. This has been 
coupled with an increase in electricity demand, which along with the high potential of renewable energy 
that the region encompasses (such as solar radiation, wind power and hydropower), constitutes a 
relevant opportunity for the deployment of RE. During the period 2004-2015, Latin America has 
multiplied by 11 the investment in RE, compared to 6 on a global scale, and nowadays Brazil, Mexico 
and Chile are among the 10 largest renewable markets in the world (IRENA, 2015). In terms of renewable 
technologies, the region has downsized its investments in biofuels (especially Brazil) and augmented 
the investments in wind power, which currently encompasses two thirds of the regional investments in 
RE (excluding large hydroelectric plants), concentrated principally among Brazil, Uruguay and Mexico. 
Solar PV is progressively augmenting its investments and emerging as a future leading renewable 
technology. The main markets in which this technology deploys are Chile, Brazil and Mexico (IRENA, 

2015). On the same line as the EU, Latin American countries are adopting policy frameworks to conduce 
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the deployment in the power market of RE technologies. Central American countries such as Costa 
Rica, Guatemala and Panama have implemented FITs, while other countries such as Brazil, Chile and 
Peru have selected Renewable Auctions as their main RE support scheme (IRENA, 2015).  
 
The Peruvian electricity sector has historically been leaded by the hydroelectric industry, due to the 
large amount of hydrological reserves in the country, and an increasingly dominating natural gas industry 
given the initiation of the exploitation in 2004 of a large natural gas site named Camisea (MEM, 2014b). 
Renewable energies, and specifically Solar PV, have historically played a substantial role as a driver for 
rural electrification and for the expansion of the electric frontier within the country, given its cost-
efficiency and its practicality in terms of installation and maintenance (Valdivia, 2016). This have been 
the result of specific electrification projects promoted by the Peruvian Ministry of Energy and Mines 
(MEM) along with universities such as UNI and PUCP, international cooperation agencies such as GIZ 
and JICA (German and Japanese cooperation agencies, respectively), and multilateral agencies 
including WB and PNUD (MEM, 2014b). Contrarily, RE have played a minor role in urban environments, 
being limited to private and pilot initiatives in households and universities, among others (Canziani, 2016). 
The implementation in 2008 of the “Legislative Decree 1002 for the promotion of the investment for the 
generation of electricity through the use of renewable energies” constitutes the first sign of the 
conception of REs as a potential contributing source for the generation of electricity within the national 
electric interconnected system (on-grid system), the SEIN (DL1002 2008). In 2009 OSINERGMIN, the 
public energy-related regulatory body implemented the first of four (4) renewable auctions that have 
been organized through the last seven years, which have rendered a total RE installed capacity of 1274 
MW in the country (OSINERGMIN, 2014). Nowadays the electricity production mix is composed by 47,6% 
hydropower, 46,4% natural gas, 0,56% coal, 0,48% oil and 3,98% renewable energies. Within the RE´s 
mix, wind power accounts for 1,33%, small hydro (less than 20 MW of installed capacity), solar 0,52% 
and biomass 0,29% (OSINERGMIN, 2014). 
 
The progressive adoption of support policies for the deployment of RE in different countries worldwide 
shows a process of diffusion or spreading of policies, in which countries recently implementing these 
policy instruments observe and learn from the past and present experiences of pioneer countries in the 
development of RE strategies and the adoption of associated policy frameworks. In this vein, when 
addressing complex and wicked challenges such as the adoption of energy and climate related policies 
into a governmental system, policy-makers face high levels of uncertainty regarding the best policy 
designs and their expected outcomes and impacts within their governmental context ( (Rose, 1991); 
(Jordan & Huitema, 2014)). Thus, decision-makers might search for ideas and policy innovations that have 
been implemented in their own institutional past or in other policy systems elsewhere that have proven 
to be successful (Dolowitz & Marsh, 1996). A learning process from others’ experiences and designs 
occurs, and new policies or programs might be enforced in their own governmental systems (Shipan & 

Volden, 2012). Furthermore, due to globalization and the increasing interdependence between different 
countries and regions, governments face similar challenges, which can consequently trigger analogous 
responses from different policy realms. In both cases, the result of these processes is that policies 
diffuse, spread and converge across space and time. This phenomenon is exerting a growing influence 
within the policy-making process (Dolowitz & Marsh, 2012), specifically in how decision-makers conduct 
their policy choices and how they attain policy designs (Shipan & Volden, 2012). This issue has been 
extensively rehearsed within public policy literature (Benson & Jordan, 2011). 
 
The studies of the phenomenon related to how policies spread between different governmental units 
emerged in the decade of the sixties within the field of comparative public policy (Benson & Jordan, 2011), 
and throughout the following decades it has evolved in its conceptual and empirical scholar work towards 
tackling contemporary subjects such as Europeanization, migration policies and transboundary pollution 
(Benson & Jordan, 2011). In this context, different but interrelated approaches have been developed, 
among which the most rehearsed are policy diffusion, policy transfer, policy convergence and lesson-
drawing (Newmark, 2002). Policy diffusion is the first of the four concepts historically coined within the 
topic of policy spreading, and it is defined by Eyestone as “any pattern of successive adoptions of a 
policy innovation” (Eyestone, 1977). In this sense, policy diffusion places its interest in how polices spread 
from a governmental setting to another, what are the dynamics of leaders and laggards within a policy 
diffusion process, and how factors such as similarities in resources and geographic proximity, affect 
policy choices ( (Berry & Berry, 1990); (Shipan & Volden, 2008)). Lesson-drawing constitutes a voluntary, 
intentioned and action-driven process in which decision-makers facing a specific policy problem seek 
for ideas and knowledge applied in the past or in other governmental settings (Rose, 1991). When faced 
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with societal dissatisfaction, politicians search for experiences successfully implemented elsewhere in 
order to assess its potential transferability to their own context (Rose, 1991). 
 
On the other side, Dolowitz and Marsh address policy transfer as “a process in which knowledge about 
policies, administrative arrangements, institutions, etc. in one time and/or place is used in the 
development of policies, administrative arrangements and institutions in another time and/or place” 
(Dolowitz & Marsh, 1996). This approach broadens the scope of lesson-drawing, which is tackled as a 
voluntary and rational decision, and includes the notion of involuntary or coercive policy transfer. This 
latter refers to the process of policy transfer that is the result of pressures and underlying forces by other 
actors, such as intergovernmental agencies or other governmental units (Dolowitz & Marsh, 1996). In this 
case, similarly to lesson-drawing, policy transfer empirical studies focus its attention in the 
characterization of specific cases of transfer between different governmental units, rather than on spatial 
patterns of policy spreading (which is a central interest of the policy diffusion approach). Finally, in its 
prominent conceptual rehearse of the notion of policy convergence, Bennet claims that the 
industrialization of societies, economic growth and globalization does bring together similar challenges 
in different settings of the world, and therefore similar policies might emerge (Bennett, 1991). This 
constitutes the phenomenon of policy convergence, according to what policies in different governmental 
units become alike, which stresses the temporal dimension of the evolution of a policy or program rather 
than the spatial scale (this latter tackled markedly in policy diffusion).  
 
In this context, the present study addresses a specific case of policy transfer between Germany-Spain 
and Peru for the implementation in the latter of a policy framework to foster the development of RE 
(Legislative Decree 1002) in 2008, and the subsequent adoption of a support policy mechanism, 
Renewable Auctions (RA) in 2009. For this purpose, the approach within the policy spreading studies 
that will be employed is the policy transfer perspective. The reason for this choice is that the hereto case 
study constitutes a specific case of policy transfer between specific countries, Peru and European 
countries. Moreover, the policy transfer literature encompasses both voluntary and coercive motivations 
for the transfer to occur, which allows an open scope for the analysis (rather than the case of lesson-
drawing that only considers voluntary transfer processes). The analysis of the policy transfer process 
will be carried out through the Dolowitz and Marsh model ( (Dolowitz & Marsh, 1996); (Dolowitz & Marsh, 

2000)). This framework is based on a set of questions that drives the systematic assessment of the 
policy transfer process, helping to uncover key aspects regarding the policy-making process, the 
motivations triggering this process, the actors, and the mechanisms involved, among others.  
 
On the other hand, assessing exclusively the process of policy transfer between European countries 
and Peru can result in a limitation of the scope of the analysis and of the real impacts of this policy 
transfer process. In doing so, the focus lies mainly in the process, and the outcomes in terms of potential 
RE technology deployment within the country as a result of the transfer process are neglected. 
Therefore, the present study proposes the characterization of the policy transfer process and an 
exploratory analysis of the impacts of the transfer process in fostering the adoption and development of 
the RE, and specifically Solar PV technology as a source of electricity production in the country. In order 
to analyse this second component, an innovation systems approach will be applied (Negro et al., 2008). 
The rationale behind this is that in order to trigger a process of technological change, in which the 
emerging technology reaches the mainstream (in this case, Solar PV), innovation is a key driver that 
needs to be managed (Hekkert et al., 2007). Thus, a simplified adaptation of the technology innovation 
system framework (TIS) developed by Hekkert et al. 2007 and Bergek et al 2008 will be employed. The 
technology innovation systems approach tackles innovation from a systemic perspective, informing 
about the structure of the innovation system as well as about the key activities surrounding a specific 
technology, named “functions of innovation systems”. 
 
Hence, the research question is hereto established: to what extent has the process of transfer of policy 
instruments in support of renewable energies (Renewable Auction) from European countries to Peru 
impacted in the development of the Solar PV technological innovation system in Peru? The main focus 
of the study in terms of temporal scale of analysis is the period 2006 - 2016, given that it is in 2006 when 
the initial institutional efforts have been identified towards the implementation of the Legislative Decree 
1002 in 2008. Furthermore, it is worth to state that the major emphasis in the analysis of the present 
case study will be placed in the policy transfer process through the Dolowitz and Marsh framework. The 
assessment of the outcomes of the transfer process will constitute a general and exploratory overview 
of the Solar PV innovation system and the interrelations with the policy transfer process, which will be 
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carried out, as claimed above, through a simplified framework of TIS ( (Hekkert et al., 2007); (Hekkert et 

al., 2011)). 
 
Finally, the present study is organized as follows: Chapter 2 introduces the goal and objectives of the 
study; Chapter 3 presents a set of background information in order to establish the definitions and key 
concepts that constitute the ground of the work. Chapter 4 develops the conceptual approach of the 
study, in which the main theoretical rehearses regarding policy spreading as well as technological 
change and innovation are described. Following, the two main analytical approaches applied in the 
hereto case study are presented in Chapter 5, which are the Dolowitz and Marsh model for policy 
transfer processes and the Technology Innovation Systems approach. Chapter 6 describes the results 
obtained in the study, which are divided between the assessment of the policy transfer process and the 
general overview of the Solar PV TIS. Subsequently, the discussion of the results of the case study and 
the theoretical developments presented in the previous chapters it outlined, and finally, a set of 
conclusions and recommendations are outlined as the concluding remark of the work. 
 
  



 15 

 AIM AND OBJECTIVES 

The aim of the present study is to identify the impacts of the transfer process of policy instruments in 
support of renewable energies (renewable auctions) in the development of the Solar PV technology 
innovation sector in Peru during the period 2006-2016. 
 
The objectives of the study are the following: 

a) Identify the mechanisms, the actors and outcomes involved in the policy transfer process 
regarding renewable auctions from European countries to Peru. 

b) Conduct a general overview of the current situation of the Solar PV technological innovation 
system and determine in what manner has the transfer and implementation of renewable 
auctions contributed to the fulfilment of functions in the Solar PV technological innovation 
system in Peru. 

c) Identify the opportunities and challenges for the development of the Solar PV technological 
innovation system in Peru.  
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 BACKGROUND 

The following section develops the main concepts and definitions underlying the present study, as well 
as its linkages. Thus, a first definition of climate change mitigation actions is presented, followed by an 
explanation of its implications within the field of energy. Afterwards the topic of climate policy is 
introduced, along with examples of EU climate and energy policy. Finally, the issue of EU international 
cooperation in support of climate actions, and specifically, cooperation initiatives between EU and Latin 
America are developed, setting the main features of the study in place.  
 

Climate change mitigation actions 

Climate change constitutes one of the most challenging concerns facing today’s society, as it poses 
unprecedented risks for natural and human systems. Addressing this issue requires a multifaceted and 
integrated response from the governance, scientific, technological and social realms, to foster mitigation 
and adaptation strategies in interaction with sustainable development goals at local, regional and global 
levels. Climate change mitigation is understood as “an anthropogenic intervention to reduce the 
anthropogenic forcing of the climate system; it includes strategies to reduce greenhouse gas sources 
and emissions and enhancing greenhouse gas sinks’’ (IPCC, 2014a). In accordance to the Copenhagen 
Accord form the 15th Conference of the Parties, limiting the global temperature below 2º C relative to 
pre-industrial ranges is a matter of urgency to prevent irreversible damages at all planetary levels 
(UNFCCC, 2010). The projections and scenarios included in the IPCC Fifth Assessment Report (AR5) 
prove that this is likely to be achieved by maintaining CO2-eq concentrations under the threshold of 450 
ppm by the year 2100 (IPCC, 2014a); which in turn requires sound and cooperative mitigation actions.  
 

Climate mitigation actions (also named climate mitigation options)1 constitute the development and 
implementation of practices and technologies in the energy supply, transport, building, industry, 
agriculture, forestry and waste related sectors, to reduce the concentration of CO2-eq in the atmosphere 
(IPCC, 2007). Relatedly, technology is a pivotal feature in climate change, considering the prevalence of 
fossil-fuel intensive technologies in society and its severe contribution to GHG emissions. In this context, 
a societal transition towards low-carbon technologies (also named in the literature “climate change 
mitigation technologies”) is of compelling relevance when aiming at curbing anthropogenic climate 
change. In achieving so, international cooperation appears as a triggering factor to enable the transfer 
and exchange of technologies and expertise between countries and regions. This gains a wider 
importance in the context of the challenges and vulnerabilities that developing countries face regarding 
climate change and its related socio-economic effects, along with the opportunities that it entails from 
an innovation and sustainable development perspective (UNFCCC, 2010).  
 

Energy related climate mitigation actions 

Within the climate change mitigation arena, the global energy supply system encompasses both critical 
challenges and opportunities, as it is the largest generator of global GHG emissions (IPCC, 2014b). 
According to the IPCC’s Fifth Assessment Report (AR5), in 2010 the energy sector accounted for 
roughly 35% of the total anthropogenic GHG emissions. Furthermore, the emissions from the generation 
of electricity and heat corresponded to 75% of the total energy related emissions of GHG, far from 16% 
of contribution of fuel production and transmission, and 8% for petroleum refining (IPCC, 2014a). In this 
context, low-carbon technologies within the energy sector play a crucial role in the pathway towards a 
decarbonized economy, as they entail the potential to diminish the carbon content at every phase of the 
energy supply chain, from the generation to transmission and end-user stage (UNEP, 2012). Low-carbon 
technologies encompass the implementation of energy efficiency technologies and practices, and 
renewable energies. Within the area of energy efficiency, IPCC lists some technological advances, such 
as high-voltage direct current transmission (HVDC), as well as energy efficiency programmes related to 
behavioural aspects. Regarding renewable energies, the main technologies are bioenergy, solar energy, 
geothermal, hydropower, wind and hydrothermal (IPCC, 2014b).  
 
In the last two decades the increasing number of mitigation actions implemented within the energy sector 
have triggered the deployment of the energy market and market-based support mechanisms to foster 
the development of renewable energy technologies in interaction with the mechanisms and regulations 
initiated in the Kyoto Protocol agreement in 1997 (EC, 2008). Energy markets stand for the physical and 

                                                      
1 Climate mitigation actions and climate mitigation options are utilized interchangeably in the scientific literature. 
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financial elements that deal with the trade and supply of energy from a global, regional (for example EU 
energy market) and national perspective. In this context, the International Energy Agency claims that 
the global investment in renewable energy technologies in 2014 was $270 billion, which fostered a new 
installed capacity of 128 GW. This represents half of the new energy related capacity infrastructure 
addition. Within this figure, wind power accounts for 37% and solar power for 33% of the total renewable 
energy-related installed capacity (IEA, 2015).  
 

Climate mitigation policy 

A decisive issue when tackling the development and deployment of low-carbon technologies, both in all 
sectors and specifically in the renewable energy realm, is the role that policy making and governance 
play in enabling, supporting, and driving the transition towards a low carbon society (IPCC, 2007). In this 
regard, IPCC defines climate change mitigation policy as the set of legislative and regulative measures 
and instruments enacted and implemented to reduce the emissions of GHG. The most relevant 
measures and instruments are targets, liabilities, financial tools and technologies addressed to comply 
with the reduction of GHG emissions (IPCC, 2007). Relatedly, innovation and research are of paramount 
relevance when aiming at fostering the competitiveness of low carbon technologies within the energy 
markets, and building the market conditions for the uptake of these technologies. This poses extensive 

challenges for the policy-making arena in order to enforce cost-effective climate mitigation policies2 that 
incorporate the principle of “common but differentiated responsibilities” from the local to the global 
agenda (UN, 1992).  
 

European Union climate mitigation policy 

In the context of the adoption of the Kyoto Protocol in 1997 within the United Nations Framework 
Convention on Climate Change (UNFCCC), and through the following decades up to date, EU has 
performed a pioneer role in the attempt to develop and enforce cost-effective climate mitigation policies 
and its derivatives across the different mitigation sensitive sectors, and particularly in the energy supply 
sector (Holland, 2009). This finds its roots in the regional expertise in the areas of energy efficiency, 
renewable energies and technology transfer (Schunz, 2012). Some of the major contributions in this field 
are the creation of the European Emissions Trading System (EU-ETS) and European renewable energy 
support policies, which have led to the implementation of national-based renewable energy schemes in 
several countries of the region, such as Germany, France and Spain. These instruments have performed 
as a role-model of climate related policy development and its institutionalization in the international 
sustainability agenda, triggering the development of further related trading and energy support schemes 
in other countries outside the EU, such as China (Granieri & Renda, 2012). 
 
The EU-ETS builds on the foundations of the “cap and trade principle” and covers approximately 45% 
of the European Union´s GHG emissions. The “cap and trade principle” addresses the implementation 
of limits to the emissions generated by the different members in a specific emission scheme, as well as 
establishes and allocates the emission allowances for each member. The main purpose of the EU-ETS 
is to set emission limits originating from heavy energy-consuming power generation installations and 
manufacturing industries, as well as from aircraft companies performing activities within the EU and 
EFTA states (EC, 2016a). The most relevant contribution of this instrument is to set a pricing for carbon 
emissions, fostering therefore the creation of a market, the so-called carbon market, with potential for 
competitiveness and innovation within the EU and in the global arena (Chevallier, 2012).  
 

European Union renewable energy support policy 

In the last decade the EU has intensified the promulgation of regulations and policies for the promotion 
of renewable energy support systems. This is reflected in the “Directive 2009/72/EC concerning common 
rules for the internal market in electricity” (EU, 2009a), and more specifically the “Directive 2009/28/EC 
on the promotion of the use of energy from renewable sources”, according to which a “EU energy 
package” is implemented (EU, 2009b). This encompasses the development of a legal and institutional 
framework, as well as the establishment of binding regional and national targets for renewable energy 
sources deploy and energy efficiency promotion, in connection to the objectives settled within the area 

                                                      

2 According to IPCC, “A policy is more cost-effective if it achieves a goal, such as a given pollution abatement level, at lower cost. 
A critical condition for cost-effectiveness is that marginal abatement costs are equal among obliged parties” (IPCC, 2014b). 
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of climate change, and explicitly concerning GHG emissions reduction. In this regard, the EU commits 
to achieve by 2020 a share of 20% of renewable energy sources from the overall energy consumed in 
the region, as well as 20% of improvement in energy efficiency. All this will contribute to attaining the 
established target of 20% of GHG emissions´ reduction by the same year (EU, 2009b). 
 
For this purpose, the EU has developed and is currently working in the diffusion and transfer of policy 
instruments to support and foment the expansion of the use of renewable energy sources and the 
attainment of the climate and energy related targets detailed above. This is specifically expressed in the 
Communication from the Commission in 2013 “Delivering the internal electricity market and making the 
most of public intervention” (EC, 2013). The most significant renewable energy policy instruments 
fostered by the EU can be classified into two categories: the price-based support schemes, and the 
volume-based support schemes. In the first case, the regulatory authority fixes the price level of the 
renewable electricity source, and the quantity of renewable electricity depends on the dynamics of the 
market. The main instruments in this category are Feed-in tariffs (FITs), Feed-in premiums (FIP) and 
fiscal incentives. Conversely, in the second case, the quantity-based market instruments, a specific 
quantity of provided renewable electricity is previously fixed by the regulatory authority, while the price 
will depend on the market dynamics. The principal instruments in this category are tender or auction 
schemes, also named as renewable auctions (IRENA, 2013). Quota obligations are a different type of 
support scheme that do not belong to any of the aforementioned categories. Accordingly, the regulatory 
body grants certificates to the power plant operations for their provision of renewable energy, which they 
can sell to different actors that are obliged to comply with specific quota obligations (Ecofys, 2014). 
 

International cooperation and development in support of climate change mitigation 

While the processes of creation, development, deployment and implementation of climate mitigation 
policy and technology are in constant revision and improvement within the EU members and multilateral 
bodies (EC, 2016a), the aspects regarding international technological transference and cooperation are 
gaining growing relevance in the international agenda (Schüller, 2012). In this sense, the EU is aware of 
the increasing internationalization of research and innovation (R&I) activities, specifically in the climate 
field, and the role that emerging and developing countries play in the creation of new technological and 
innovative markets (EC, 2015). Moreover, it is widely understood that the attainment of the global GHG 
emission reduction targets agreed on December 2015 in the COP 21 held in Paris, which aims at 
maintaining the global temperature below 2º C is only possible through the cooperative action of 
developed, emerging and developing countries (UNFCCC, 2016a).  
 
Furthermore, EU has established the aim of strengthening its growth and competitiveness within the 
global context through the renewal and reinforcement of its innovation and research systems. This is 
part of an overall strategy called “Europe 2020”, which in turn is deployed into thematic and crosscutting 
programs and initiatives, such as “Horizon 2020” (EC, 2010). One of the main drivers of these 
programmes lies in the international cooperation and collaboration between the EU and emerging and 
developing countries, to boost innovation and technology transfer and exchange. In this context, climate 

change mitigation appears as a major triggering factor to foster enabling frameworks3 for policy diffusion, 
innovation and the creation of markets that are conducive to low-carbon technologies from an 
international cooperation perspective (Granieri & Renda, 2012).  
 

Cooperation between the European Union and Latin America on climate change action 

Within the perspective of international cooperation in climate change, Latin America constitutes a region 
comprised of emerging economies with abundant natural resources and substantial social inequities 
that faces large challenges to foster sustainable pathways of development. Since 1994 EU cooperates 
with Latin America in a varied array of cooperation programmes, with a total contribution of 
approximately 1 billion of euros in joint projects (EC, 2014). Currently, the EU cooperation programmes 
with LA are framed within the 2014-2020 Multiannual Indicative Regional Programme for Latin America 
and comprises initiatives in the fields of democracy building, security, equitable growth, sustainable 
development and climate change (EC, 2014). In this context, the EU has strengthened the cooperation 

                                                      
3 Enabling frameworks refers to the set of institutional, legal, administrative, economic and cultural drivers to foster a desirable 
situation or condition, in this case the enhancement of policy diffusion, innovation, and energy and carbon market creation 

(UNFCCC, 2016b). 
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with this region in the fields of climate change and technology transfer, both from a regional and a 
bilateral perspective. 
 
Climate change cooperation activities between EU and LA were intensified after the V Latin America 
and Caribbean – European Union Summit held in Lima, Peru, in May 2008 (EC, 2014). EU projects such 
as EUROCLIMA and LAIF are cooperation initiatives adopted in 2010 as a result of this Summit. 
EUROCLIMA was implemented during the period 2010-2016, and encompasses 18 Latin American 
countries with a EU allowance of approximately 16,5 million euros. Its main goal was to “contribute to 
poverty decrease by reducing environmental and social vulnerability to climate change and 
strengthening the capacity to adapt and to create opportunities for sustainable growth”. In its last period 
of implementation (2014-2016), EUROCLIMA fostered three lines of intervention: 1) EU-Latin American 
policy dialogue on climate change; 2) Adaptation and mitigation measures with co-benefits; and 3) 
Sustainable agriculture, food security and climate change (EC, 2014). Likewise, LAIF, which stands for 
Latin America Investment Facility is a programme in its second stage of implementation (first stage 
2009-2013; second stage 2014-2020), whose goal is to promote additional investments and key 
infrastructure in the transport, energy and environment sectors, as well as to support the private sector’s 
development in Latin American countries”. Some of the projects that have been implemented within the 
LAIF programme are the “Initiative for the connection of the mechanism REDD+ with the local 
implementation of the forestry component of the Special Programme of Climate Change in México”, and 
the “Expanse of the Hydropower Plant 5 de Noviembre in El Salvador” (EC, 2016b). 
 
Within the field of renewable energies, a flagship EU-LA programme is EURO-SOLAR, whose main aim 
is to “promote the implementation of renewable energies in order to improve living conditions in rural 
communities”. The programme was implemented during the years 2007-2013, involving 8 Latin 
American countries with a total EU contribution of 27,8 million of euros (EC, 2014). Furthermore, during 
the last decade several cooperation initiatives and projects of transfer and diffusion of low-carbon 
policies and technologies between both regions (FITs, energy auctions, net metering, among others) 
have been implemented. Some of these experiences are documented in the report issued by UNEP 
Risø Centre, which describe, among others, the dissemination of clean-burning, fuel-efficient cook 
stoves from France to Peru (The Q’ori Qoncha Cookstove program), and the implementation of feed-in 
tariffs for the deployment of wind power in Colombia  (UNEP, 2011). At this point, it is relevant to denote 
that even though there is already scientific and institutional literature that accounts for the experiences 
in policy and technological diffusion of climate options, there is a need for further research to explore 
the impacts of these processes. This will foster the design and implementation of sound institutional 
frameworks and arrangements that will enable a cooperative and informed global climate action (UNEP, 

2011).  
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 CONCEPTUAL APPROACH 

The following chapter introduces the conceptual approach of the present study, which is composed by 
two main theoretical blocks: 1) the diffusion of policies; and 2) technological change and innovation. The 
first part addresses the diffusion of policies as the general phenomenon that informs the spreading of 
policies and the processes of learning and exchange of policy design and implementation related 
experiences between different governmental settings. The second part tackles the processes of 
technological change and the role that innovation plays in them, conceptualizing innovation from a 
systemic point of view, that is, from the innovation systems approach. 
 

4.1 The diffusion of policies 

The present subchapter introduces the topic of the spread or diffusion of policies and how countries or 
other types of governmental units seek for policy innovations to address societal challenges. This is 
followed by a description of the main approaches found in the literature regarding the diffusion of 
policies, and an outline of the differences and the interrelations between these approaches. 

4.1.1. The spread of policies and policy innovation 

Societal demands and expectations towards policy-makers concern key aspects such as health, safety, 
education, economic stability, a clean environment, and the like. Therefore, given a specific policy area, 
politicians within a governmental system or in different governmental systems are confronted with similar 
policy challenges, which can lead to similar responses. Moreover, when designing solutions for policy 
issues it is not common to exclusively generate novel knowledge, given its high demand in time and 
resources (Rose, 1991). Conversely, policy-makers learn from each other and examine their own past 
experiences and beyond their governmental borders to search for information, ideas and innovations 
about how other decision-makers have tackled analogous problems ((Rose, 1991); ( (Dolowitz & Marsh, 

1996)). The search across space and time for policy solutions and innovations gives rise to the spread 
of policies (or elements of the policies) in different policy settings  (Sanger & Levin, 1992). In this context, 
the notion of innovation gathers key relevance within the hereto topic of study. Rogers (1983) asserts in 
his book “Diffusion of innovations”, that innovation is “an idea, practice, or object that is perceived as 
new by an individual or other unit of adoption”. In the same line and with a focus on the policy making 
arena, Walker defines policy innovation as a “program or policy which is new to the states adopting it, 
no matter how old the program may be or how many other states may have adopted it” (Walker, 1969). 
 
It is widely acknowledged in scholarly work that in the last decades the spread and adoption of policy 
innovations within different governmental units has been intensified ( (Rose, 1991); (Dolowitz & Marsh, 

1996); (Newmark, 2002)). The main causes for this phenomenon lie in the increasing speed of 
technological development and the subsequent enhance of communications ( (Dolowitz & Marsh, 1996); 
(Rose, 1991); (Bennett, 1991)). This has consequently fostered a progressive increase of the exchange of 
information and ideas between countries. Other reasons for the rise in policy spreading are the 
globalization of the economy and the intensification of the relations between countries at all levels; as 
well as the pressures and the advocacy work exerted by transnational companies and intergovernmental 
organizations such as the EU and the WB to enforce specific policies and programs in different countries 
and regions (Bennett, 1991). Consequently, the topics of policy spreading and adoption of policy 
innovations have gained interest among scholars within the fields of comparative policy, public policy 
and international studies (Dolowitz & Marsh, 2000).  
 
The literature developed within these fields has experienced a notable evolution throughout the last 
decades. The first works addressed the theoretical development of the topic, from which different but 
intertwined conceptual approaches emerged ( (Walker, 1969); (Eyestone, 1977); (Dolowitz & Marsh, 1996)). 
Among them, the most rehearsed in scholar work are policy diffusion, policy transfer, policy convergence 
and lesson drawing (Newmark, 2002), all arising from the comparative public policy field and focusing on 
the government perspective. Latter developments of the literature have broadened the scope and placed 
its attention in the role of other actors outside the government in the spread of policies, as well as in 
advancing the empirical frameworks of the different conceptual approaches. Moreover, the literature has 
been further applied to a diverse range of policy fields and contemporary topics such as welfare, 
environment, globalization, Europeanization, and the like ( (Haas, 1989); (Shipan & Volden, 2008); (Obinger 

et al., 2013); (Orbie & Carbone, 2016)). The following subsections describe the main features and 
conceptual developments of the four principal approaches found in the literature within the field of policy 
spreading. 
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4.1.2. Policy diffusion 

Policy diffusion appears as the first of the four concepts historically coined within the topic of policy 
spreading, whose initial development is tracked back in the 1960s in public policy studies conducted in 
United States (Newmark, 2002). In the first edition of its widely quoted book “Diffusion of Innovations” in 
1962, Rogers defines diffusion as “the process by which an innovation is communicated through certain 
channels over time among the members of a social system” (Rogers, 1983). Rogers, in line with Walker 
(1969), stresses the subjective or relative perception of newness in the diffusion process. Moreover, the 
author underlines the degree of uncertainty that the adoption of an innovation entails, in terms of “lack 
of predictability, of structure and of information”, and links the diffusion of innovations with social change 
and social learning theories, arguing that when innovations are created and diffused, or not adopted, 
learning and social change take place (Rogers, 1983).  
 
The early works on policy diffusion were centred on the theoretical and empirical development of the 
concept within a varied array of policy areas, such as taxation, wellbeing, employment and pollution. 
The empirical work focused principally on advancing knowledge regarding the differences between 
earlier adopters and later adopters of an innovation (named by Rogers as “leaders” and “laggards”), and 
the relation between the features of an innovation and its temporal and spatial patterns of adoption ( 
(Walker, 1969); (Rogers, 1983)). Thus, the locus of analysis was not framed on the issue of policy 
invention, but around the conditions that enabled higher probabilities of policy adoption by decision-
makers in different settings (Walker, 1969). Furthermore, Eyestone understood policy diffusion as “any 
pattern of successive adoptions of a policy innovation”, and stressed the high emulative component in 
diffusion processes (Eyestone, 1977). In this line, the author claimed that different patterns and 
mechanisms might simultaneously operate in diffusion processes, highlighting those in which states 
might emulate programs or policies successfully implemented by “regional leaders”, or in which diffusion 
is the result of the interaction and the exchange of information and ideas between states (in conferences, 
meetings, journals) (Eyestone, 1977).  
 
In their study of state lottery policy adoptions in United States, Berry and Berry (1990) contribute to the 
discussion over the patterns of diffusion by presenting two explanations of state government policy 
adoption: internal determinants and regional influence. The first refers to the structural features (politic, 
economic, and social) of a country that prompts the adoption of a policy; and the later bears on the 
influence that surrounding countries exert in the adoption of policies in a specific country. By utilizing 
“event history analysis” (EHA), which constitutes a methodological departure in the field of policy 
diffusion, the authors conclude that policy diffusion literature tends to treat both patterns separately, and 
that policy innovation and diffusion are the result of the interaction of regional diffusion drivers and 
internal features. In this vein, they refer to Mohr´s assertion and claim, “The probability of state 
innovation is directly related to the motivation to innovate, inversely related to the strength of obstacles 
to innovation, and directly related to the availability of resources for overcoming these obstacles” (Berry 

& Berry, 1990). This proposition reflects the existence of both elements, the influence of neighbouring 
states, which can trigger the motivation to innovation, and the existence of obstacles and resources, 
which are closely related to the structural characteristics or situation of the country. 
 
Newmark concisely reviews the literature of policy diffusion and gathers the previous contributions in 
this field by differentiating between three types of empirical studies conducted in this field, which 
encompass the different approaches mentioned above (Newmark, 2002): 1) organizational diffusion 
studies, which posit that diffusion is the product of the interaction of policy entrepreneurs, decision-
makers and other actors in networks, conferences and other venues; 2) geographical or regional 
diffusion models, aimed at uncovering the impacts that geographic propinquity have in policy adoption 
and identify regional leaders and laggards. A considerable amount of studies in this vein focuses on the 
identification of geographical clusters related to a specific policy, program or policy area; 3) the internal 
determinant model, which assesses the economic, social and political factors conducive to predict the 
adoption of innovation in a country or governmental setting. In this sense, variables such as per capita 
income, incidence in urban population and government expenditures, among others, influence the 
probability of policy innovation (Newmark, 2002). Newmark refers as well to the historical criticism that 
policy diffusion has received regarding the lack of focus in policy content, which was already accused 
by Eyestone in the earlier works in the field (Eyestone, 1977). Accordingly, a significant critical 
examination of the diffusion literature performed by Clark points out that research in policy diffusion does 
not bring light about the content of the policies that are diffused and adopted, but only of the sequences 
and patterns of policy diffusion and adoption (Clark, 1985). 
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In subsequent stages of the development of the literature, Shipan and Volden (2012) present policy 
diffusion as a phenomenon that results from a government’s policy choices being conditioned by the 
decisions and judgements conducted by another government. Accordingly, they emphasize the 
interconnectedness of today’s world and the influence that external factors can exert in the policy-
making processes within a governmental setting. The authors stress the relevance of approaching policy 
diffusion as a feature to understand policy choices, policy advocacy and policy change. In the same 
work, they endeavour to move forward from the conceptions and related criticism over the focus on the 
spatial character and diffusion patterns of policy diffusion literature. They affirm that policy diffusion does 
not focus solely on identifying geographical clusters regarding cognate policies, and that there are 
factors beyond geography that will determine the borrowing of a policy from one setting to another. They 
emphasize that diffusion does not only focuses on how policies spread through governments, but on the 
interconnection of the decisions made by different governments in a specific policy area.  
 
Scholars in policy diffusion have examined the mechanisms that induce a policy to spread from one 
setting to another. This informs the nature of the policy diffusion process, the motivations underlying the 
actors involved in the process and the context and conditions surrounding both the borrowing and the 
lending government. Shipan and Volden (2008) propose four principal mechanisms comprised in policy 
diffusion processes: learning, economic competition, imitation and coercion. The first mechanism, 
learning, refers to the process by which policy-makers quest for solutions to a specific problem that has 
already been tackled elsewhere, and therefore a voluntary learning process takes place in the borrower 
country in order to gain from the experience of previous policy adoptions in other governmental arenas. 
Secondly, economic competition addresses the competition between different nations or governmental 
units in policy areas that can lead to economic spillovers, such as in education, environment and 
infrastructure (Shipan & Volden, 2008). Here, the core idea is that the probability that a state adopts a 
policy that has proven negative economic spillovers in other governmental settings is low. The authors 
place as an example the case of welfare policies, in which a “race to the bottom” can happen between 
different states in order not to be targeted as “welfare magnets” given the potential social benefits that 
these policies might entail (Shipan & Volden, 2008). The third mechanism, imitation is also named in 
policy diffusion literature as emulation, and it is the process by which the adopter country centres its 
attention on the characteristics and context surrounding the lender country rather than on the contents 
and implications of the diffused policy itself. Therefore, as the authors claim, imitation is more based on 
the actor rather than the policy, and has a highly aspirational compound from the adopting country 
towards the lending one. Finally, coercion involves the pressure that other actors such as multilateral 
organizations conduct to force the borrower country to adopt specific policies or programs.   

4.1.3. Lesson-drawing 

The most extensive theoretical development of this concept found in scholarship, is performed by Rose 
in “What is Lesson-Drawing?” (Rose, 1991). In this work, the author contends that lesson drawing 
constitutes a voluntary, intentioned and action-driven process in which decision-makers facing a specific 
policy problem seek for ideas and knowledge applied in the past or in other governmental settings. The 
most valuable and legitimized asset with lesson-drawing processes is the “experience” gained regarding 
what has already been implemented and proved effective in other contexts. The lessons that are drawn 
are oriented towards the implementation of programs, which are the instruments of public law that 
concretize the policy goals and intentions of the elected officials. Hence, Rose claims that a lesson 
drawn in the public policy realm is “an action-oriented conclusion about a program or programs in 
operation elsewhere”. Following with his attempt of narrowing the concept of lesson-drawing, the author 
states that this concept is a matter of attaining shortcuts in the quest for policy responses. In this line, 
he disagrees with Roger´s approach to policy innovation (1983) by claiming that the idea of lesson 
drawing is not interchangeable with the notion of innovation, given that a lesson arises from the 
experience of another policy setting. On the other side, the author asserts that a lesson constitutes a 
set of specific and applicable knowledge, and therefore it is not a symbol or an historical analogy, nor a 
“big idea” creating new societal paradigms  (Rose, 1991). 
 
Furthermore, lesson-drawing implies a process of prospective evaluation, which not only encompasses 
the assessment of the program already being implemented, but also the appraisal of whether the 
program can be successfully implemented in the borrower country or governmental setting (Rose, 1991). 
In this sense, the major analytic inquiry of this conceptual approach is to what extent and in which 
conditions might a program functioning or having functioned elsewhere be effectively transferred to 
another country. Thus, the key aspect is the potential of transferability, which implies that contextual and 
generic features regarding the program and its prior site of implementation need to be assessed and 



 23 

managed by the adopter country. In this sense, a lesson drawn can be positive in case the program is 
successfully transferred, and negative if the evaluation of its potential transferability provides instead 
evidence of potential undesirable results and therefore “what not to do” (Rose, 1991).  
 
Another relevant feature of Rose´s approach is that the main driver for drawing lessons is the fact of 
societal dissatisfaction with the status quo. If there is a sense of common satisfaction towards a specific 
program, it is likely that decision makers will not implement changes, given the savings of costs and 
efforts that this will imply. However, when routine procedures no longer produce satisfaction among the 
concerned stakeholders, the cost of inaction can result higher than the cost of introducing changes 
(Rose, 1991). The author identifies several triggering factors for dissatisfaction, which are the occurrence 
of changes in the policy environment, variations in political values and the uncertainty regarding the 
complexity of the multiple political programs and its interactions with society (Rose, 1991). An example 
of dissatisfaction provoked by a change in policy values can be the increasing awareness regarding 
climate change related threats and the dissatisfaction of certain pressure groups towards the inaction of 
the government. A significant issue that Rose points out is that when searching for lessons across time 
and space, “subjective identification is more important than geographical propinquity” (Rose, 1991). This 
means that geography is not per se a decisive variable, but other features such as similarities in 
resources, political values and historic identity can affect the course of search for lessons. Some 
countries or government systems can exercise a “pull” effect as being legitimized in the international 
arena as leading exporters of successful programs in specific policy areas (Rose, 1991).  
 
Additionally, the author acknowledges the “push” effect that a country or set of countries exert towards 
other countries or governmental settings, in terms of its power of influencing others´ decision processes. 
In this line, Rose coins the term “functional interdependence” as a major driver for lesson drawing. This 
term refers to the relationship and dynamics of countries that are affected by a common problem or by 
the “externalities” generated by another country. In this situation, a stream of lessons between the 
related countries occurs so as to obtain a common or agreed response or with the purpose to manage 
the externalities4 generated from one actor to the other. Environmental issues constitute a key policy 
area for functional interdependence phenomenon, given the transboundary character that many of the 
environmental problems entail, such as acid rain pollution or wastewater discharges. Additionally, Rose 
stresses the role of intergovernmental institutions and “epistemic communities” in lesson-drawing 
processes. The latter is a concept empirically addressed by Haas in his studies about Mediterranean 
pollution control (Haas, 1989). According to Rose, epistemic communities refer to “a knowledge-based 
network of individuals with a claim to policy-relevant knowledge based upon common professional 
beliefs and standards of judgements, and common policy concerns” (Rose, 1991). He emphasizes the 
potentialities that these informal networks hold for the exchange of ideas and information, but 
acknowledges their low binding profile when pushing for specific programs into the political agenda.  
 
Rose addresses the matter of the uncertainty regarding the feasibility and desirability of the lessons 
transferred to the borrowing governmental setting. He argues that technical feasibility is not enough for 
a lesson to be deemed transferable, and that it must also bring satisfaction in the policy arena. The 
author suggests a simple assessment chart where to identify the desirability and practicality of 
transferring a program. Thus, if the evaluation of the program shows that it is technically feasible to 
implement and highly politically desirable, then the transfer is considered satisfactory. On the contrary, 
when the political desirability and practicality are negative, it results as a negative lesson and therefore 
it is not implemented. On the other side, Rose coins the name of “siren call” when a program appears 
as an attractive political promise that has no ground on the technical feasibility, and claims that a positive 
technical solution is unwanted when it does not provide political satisfaction. This can be the result of 
conflicting policy goals or values that might entail the incorporation of unpopular programs that suppose 
a political risk for the officials (Rose, 1991). The author acknowledges the uncertainty underlying the 
political process and lesson drawing phenomenon, but claims that even in the advent of a non-
satisfactory process of lesson-drawing new knowledge and learning are yet generated.   
 
Finally, Rose identifies a set of mechanisms that drive a lesson to be learned. These are: copying, 
emulation, hybridization, synthesis and inspiration (Rose, 1991). Copying refers to the incorporation of a 
policy that has been previously adopted by another jurisdiction without changing or adapting its initial 

                                                      
4 “Externalities” are defined as the “situations when the effect of production or consumption of goods and services imposes costs 
or benefits on others, which are not reflected in the prices charged for the goods and services being provided” (OECD, 2002). 
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content. Emulation consists on the process by which a nation or any other level of government adopts 
a policy already in place in another setting, incorporating further adaptations to its own context and 
resources. Furthermore, Rose tackles hybridization as the combination of elements from policies 
pertaining to two (02) different settings. Relatedly, synthesis is the mechanism by which the borrower 
country combines elements originated in policies in three or more different settings. Finally, inspiration 
has a different treatment by the author, as he argues that it is not a form of lesson-drawing, given the 
fact that it limits to constitute a stimulus for the adopting country to embrace a specific policy, rather than 
adopting or combining similar elements from the original policy (Rose, 1991). This means that an actor 
involved in the search for learning form others’ experiences might find a specific issue or characteristic 
of a policy or program as a triggering factor for developing a different policy than the original. Here, what 
is at play is the inducement and motivating force that an idea or policy elsewhere can represent for 
another jurisdiction seeking for lessons and insights in a specific policy area. 

4.1.4. Policy convergence 

Scholarship in policy convergence has gained increased relevance and attention in the last decades in 
the juncture of globalization and the efforts for regional integration observed in cases such as the 
European Community (Europeanization) ( (Kemmerling, 2010); (Kincsö et al., 2015)). Convergence has 
been widely discussed in social sciences literature and is referred to as the tendency of societies to 
become more alike, creating similar institutions, processes and performances. It is considered the result 
of economic growth, modernization and industrialism (Montanari, 2001). In this context, the creation of 
resembling institutional structures is as well supported by the implementation of a set of public policies, 
which in turn leads to policy convergence (Bennett, 1991). Policy convergence has been extensively 
discussed from different areas of the comparative public policy literature, and attaining different policy 
areas, such as market integration and climate change. A prominent contribution is the literature review 
conducted by Bennet in “What is policy convergence and what causes it?” (1991). In this work the author 
advances a conceptual and theoretical framework to inquire about the nature and causes of policy 
convergence processes.  
 
In the same vein as Rose in his development of the concept of lesson-drawing, Bennet claims that 
industrialization of societies, economic growth and globalization does bring together similar challenges 
in different settings of the world, and therefore similar policies might emerge (Bennett, 1991). However, 
this shall not be a rigid proposition, as analogous problems can as well generate a diverse range of 
responses from the policy arena, and therefore it is relevant to quest and understand the political 
mechanisms that operate underneath. In sum, it is not enough to affirm that policies converge, but to 
examine the complex and differing processes that are involved in this phenomenon. Convergence 
encompasses dynamism, meaning that it should be understood as “a process of becoming rather than 
a condition of being more alike” (Bennett, 1991). Thus, the key parameter here is time, and convergence 
entails the evolution from a previous state in time, rather than in terms of space (therefore differing from 
the approach adopted by some authors in the policy diffusion literature). In addition, Bennett sets a key 
question for further research regarding the interrelation between policy convergence and the autonomy 
of states, querying in what extent and under which conditions do governments leave aside their 
autonomy in the sake of common international interests. This topic has profound implications in the 
climate change policy area. 
 
A meaningful contribution of the author is the inquiry regarding the aspects of policy that are converged, 
and the assertion that for comparative purposes, it is necessary to establish “functional equivalents” 
between the policy systems that are analysed. Thus, a selection of five policy features with potential to 
converge is made: policy goals, policy content, policy instruments, policy outcomes and policy style. 
Convergences and divergences might appear intertwined around a specific policy area and throughout 
the different stages of the policy cycle (Bennett, 1991). Thus, two countries might show a convergence in 
policy goals, but implement different policy instruments to operationalize this vision. As an example, in 
one case the instrument might be a legally binding regulation, and in the other case an administrative 
arrangement between different interested parties. The author continues advancing the theoretical 
domains of this approach in an endeavour to gather the determinants or mechanisms of convergence 
that have been more predominantly cited in the literature. These are emulation, elite networking, 
harmonization and penetration.  
 
Emulation is a prominently addressed concept in the comparative policy literature, and departs from the 
proposition that societies learn from each other, as by nature they deal with similar challenges. In the 
line of the perspective of Rose, Bennett accepts the potentialities for problem-solving and lesson-
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drawing from the experience of what others have attempted in the event of a common issue, and 
acknowledge the common tendency of policy imitation between governments (Bennett, 1991). 
Furthermore, the author establishes the conceptual limits with the approach of policy diffusion, and 
asserts that diffusion focuses on the patterns of successive adoption of an innovation, while emulation 
delves into the specific aspects of a policy and entails that lessons are drawn from a previous 
experience, resulting into a similar policy with some degree of adaptation and innovation. Given the 
nature of emulation, Bennett points out that it can only be applied to processes in which policy goals, 
policy content or policy instruments converge, leaving aside policy outcome or style. Bennett differs with 
Rose when affirming that what is converged is the model of a policy solution rather than specific contents 
and details. In this sense, Rose praises the drawing of lessons regarding concrete features of a program 
(Rose, 1991).  
 
Convergence through elite networking refers to the process through which knowledge and ideas 
regarding a specific policy issue are generated and exchanged among actors sharing the same interests 
and expertise. Elite networking or the so-called “policy communities” can be both identified within the 
country borders or across them, but for the purposes of the approach of policy convergence, the 
transnational perspective is in focus. This concept shows analogies with the “epistemic communities” 
brought by Rose in relation to the work conducted by Haas (Rose, 1991). Moreover, Bennett again 
acknowledges the learning character of these networks and the potential for lesson drawing that they 
entail. Thus, under this logic, transnational discussions regarding analogous domestic problems can 
lead to convergences at some policy level among countries. However, the operationalization of these 
lessons or solutions will commonly remain strongly constrained to the governmental or national sphere, 
which poses higher complexities when identifying the features that are converging within a specific policy 
area.   
 
Harmonization has been intensively brought to scholarship in the juncture of European integration 
studies (Bennett, 1991). Bennett describes it as the process resulting from the cooperative work between 
different countries or governmental units that hold common interests and motivations. It involves the 
direct and driven action of authoritative intergovernmental organizations and it is based on the 
“recognition of interdependence” (Bennett, 1991). This can be related to the notion of “functional 
interdependence” that Rose presents as a triggering factor for lesson-drawing processes (1991). Policy 
harmonization imply the construction of joint frameworks and directives that the participating countries 
will implement and enforce from their domestic public policy realms, leading to a convergence in a 
targeted area. The author affirms that in the most recent scholarship, harmonization is conceptualized 
in terms of “international regimes”, which are “sets of implicit or explicit principles, norms, rules, and 
decision-making procedures around which actors ‘expectations converge in a specific area of 
international relations” (Bennett, 1991). International regimes foster learning and cooperation processes 
and exert a strong push for policy convergence.  
 
Convergence through penetration is the last of the determinants or drivers identified by Bennett. It refers 
to the pressure exerted by an external actor in order to force the adoption of policies in a country or 
governmental setting (Bennett, 1991). Transnational corporations and multilateral agents chiefly bring 
about this process. In the first case, multinational organizations hold interests in setting uniform political 
frameworks to deploy their business or to make some regulations more flexible, as in the case of 
environmental regulations. On the other side, intergovernmental organizations can as well exert a 
penetrative effect that will lead to policy convergence, when requiring countries that benefit from grants 
to implement a specific type of policy that is aligned to the interests of the multilateral organization. 
Harmonization can as well imply stages of penetrative action when a country does not comply with 
common agreements. This term can be related to the coercion mechanism addressed in policy diffusion 
as well as in the classification of causes for policy transfer conducted by Dolowitz and Marsh, which will 
be further explained in the following section. 
 

4.1.5. Policy transfer 

Policy transfer emerged in the 1980s from the field of comparative policy analysis in the United States 
(Benson & Jordan, 2011). Although authors such as Wolman (1992) contributed extensively to the 
development of this concept (Dussauge-Laguna, 2012), the conceptual definition undertaken by Dolowitz 
and Marsh (1996) is the most extensively accepted and utilized in conceptual and empirical research 
within this realm (Benson & Jordan, 2011). Policy transfer is thus defined by the authors as a “process in 
which knowledge about policies, administrative arrangements, institutions, etc. in one time and/or place 
is used in the development of policies, administrative arrangements and institutions in another time 
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and/or place” (Dolowitz & Marsh, 1996). This approach appears as a conceptual departure from the 
earlier coined policy diffusion and lesson-drawing perspectives. The rationale behind this is the criticism 
around the approach of policy diffusion providing its strong focus on the patterns of diffusion and the 
dynamics between borrowers and lenders, rather than on the content of what is diffused. Dolowitz and 
Marsh argue that policy diffusion fails in informing specific design features with potential for 
transferability, which provides limited information about the policy-making process (Dolowitz & Marsh, 

1996).  
 
Relatedly, from the perspective of policy transfer, lesson-drawing is conceived as an incomplete 
approach given that it assumes that the process of borrowing and learning ideas from other policy 
systems is a rational and voluntary process, that is, is the outcome of a free decision-making process. 
Conversely, the concept of policy transfer adopts the term of lesson drawing for the cases of voluntary 
policy transfer, and extends the scope of the analysis by including the notion of involuntary or coercive 
policy transfer. This latter refers to the process of policy transfer that is the result of pressures and 
underlying forces by other actors, such as intergovernmental agencies or other governmental units, that 
are not always driven, intended and expected by the adopter country (Dolowitz & Marsh, 1996). Thus, 
the study of policy transfer processes encompasses the assessment of specific cases of transfer of 
policies (or elements of policies) from one policy setting to another. In this sense, the locus of analysis 
is in the elements and factors underlying an explicit case of transfer, as well as on the object of transfer. 
The authors lay out a thorough discussion around key aspects to consider when examining policy 
transfer processes, setting the pillars for the conceptual deployment of the term. 
 
In a subsequent work, Dolowitz and Marsh continue the contention around the theoretical realm of policy 
transfer and propose a framework to characterize these processes, the “Dolowitz and Marsh Model”5 
(Dolowitz & Marsh, 2000). The framework is based on a set of questions that help in the understanding 
and systematic assessment of the key aspects regarding the policy-making process, the motivations 
triggering this process, the actors, and the mechanisms involved in the transfer, among others. In the 
case of the motivations for policy transfer, the authors add in this work a third category, mixtures, which 
imply a combination between coercive and voluntary driving forces. This encompasses, among others, 
policy transfer processes triggered by international trends in a specific topic, or the existence of 
commercial agreements that entail the compliance of policies and regulations. Here, the transfer is not 
undertaken under direct imposition from a third party, but it is fostered by the juncture, thus presenting 
nuances within the spectrum between coercion and lesson-drawing (Dolowitz & Marsh, 2000). When 
addressing the mechanisms involved in transfer, the authors follow the set of mechanisms proposed by 
Rose (1991) for lesson-drawing, but suggest the merge of hybridization and synthesis, as they contend 
that both refer to the same action but only differ in the level of aggregation. Thus, the mechanisms of 
policy transfer comprised in the Dolowitz and Marsh model are four: coping, emulation, hybridization 
and synthesis, and inspiration.  
 
Furthermore, from the first developments of the conceptual and analytical approaches of policy transfer, 
the literature around this concept has evolved from a markedly state-based positioning towards the 
incorporation of other actors outside the government (Benson & Jordan, 2011). This was already 
preliminary announced in the Dolowitz and Marsh Model, where the authors present and discuss a 
varied set of actors (both from inside and outside the government) that might be involved in policy 
transfer processes ( (Dolowitz & Marsh, 1996) (Dolowitz & Marsh, 2000)). Moreover, the literature in this 
matter has also progressively tackled empirical cases outside the borders of the nations and related to 
internationalization and globalization issues. Again, as an example, Europeanization appears as a 
progressively rehearsed field within the literature ( (Bulmer & Padgett, 2005); (Gorton et al., 2009)).  
 
In a contemporary review of policy transfer literature, Marsh and Evans emphasize the relevance of 
policy transfer approach in the policy-making processes taking place at all different levels of governance. 
In this vein, the authors contend that policy transfer processes will vary according to the different modes 
of governance that reign in a specific policy setting (Marsh & Evans, 2012). The authors make use of the 
governance literature and allege that policy transfer will present different features and perform different 
roles whether they occur within a hierarchy, market or network-based governance system (Marsh & 

Evans, 2012). Bulmer and Padgett (2005) addressed this topic from an empirical perspective by applying 
an institutionalism perspective in the examination of policy transfer processes in the EU. In this scholar 
work the authors build on Dolowitz and Marsh and examine types of policy transfer in relation to different 

                                                      
5 The Dolowitz and Marsh Model will be further described in Chapter 5 (Analytical Approach). 
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models of governance, and outline potential transfer outcomes and institutional variables resulting from 
these differing governance modes (here classified as hierarchy, negotiation and facilitation) (Bulmer & 

Padgett, 2005). 
 
Finally, a relevant issue within the policy transfer research already displayed by Dolowitz and Marsh 
(2000), and subsequently reviewed by Marsh and Evans (2012) is the matter of whether policy transfer 
is approached as a dependent or independent variable. In the first case, policy transfer is a phenomenon 
that needs to be explained, which responds to the approach adopted by Dolowitz and Marsh in the 
implementation of the Dolowitz and Marsh Model. Here the focus lies on the assessment and 
disentangling of the underlying elements that provide further knowledge about the transfer process itself. 
On the other side, in the second case, policy transfer is conceived as a parameter to explain another 
phenomenon, and therefore can perform as a valuable variable to explain policy outcomes. In this sense, 
tackling a thorough approach towards policy transfer and incorporating both perspectives will 
encompass the assessment of both process (policy transfer as dependent variable) as well as the 
outcomes of this process (policy transfer as independent variable) (Dolowitz & Marsh, 2000). The analysis 
of policy transfer from the second perspective can contribute to inform policy development and policy 
changes, given the increasing influence of policy transfer within policy-making processes at all levels of 
governance. Moreover, this perspective can also shed light on the potential contribution of transfer as a 
driver of policy convergence as well as of policy innovation (Dolowitz & Marsh, 2000).  

4.1.6. Interrelations between the approaches to policy spreading 

According to what has been beforehand introduced, the phenomenon of policy spreading is tackled in 
the literature from distinct but intertwined conceptual approaches and terminologies, being policy 
diffusion, policy transfer, policy convergence, and lesson-drawing the most prominently addressed in 
the scientific literature ( (Dolowitz & Marsh, 2000); (Newmark, 2002)). All these four approaches emerge 
from the Comparative Policy literature. The differences and linkages between them have been 
thoroughly contented, and several explanatory delimitations have been attempted ( (Wolman, 1992); 
(Newmark, 2002)). From the literature it derives that, to some extent, all approaches cope with similar 
issues regarding the phenomenon of policy spreading. Some of them are the query for the motivations 
underlying the search for ideas and solutions in other governmental settings; the type of elements of the 
policies that are spread; the actors involved; the impacts of the policy spreading process in terms of 
outcomes; the main mechanisms of policy spreading; the stage within the policy cycle in which it occurs; 
and the aspects that facilitate and/or difficult the spreading process ( (Dolowitz & Marsh, 2000); (Newmark, 

2002)).  

As stated above, in the four approaches presented above, authors in literature have rehearsed the 
mechanisms underlying the processes of policy spreading. This is shown in the following table, in which 
the different mechanisms identified by relevant authors in each approach are listed. Lesson Drawing 
and Policy Transfer present similar mechanisms, given that Dolowitz and Marsh built on Rose’s 
proposal, and suggested an integrated mechanism that involved Hybridization and Synthesis. The 
mechanism of Coercion in Policy Diffusion is akin to Penetration in Policy Convergence, and Imitation 
in Policy Diffusion can be as well related to Emulation in Policy Convergence, Lesson Drawing and 
Policy Transfer. On the other hand, the mechanism of Economic Competition is addressed in the other 
approaches as a cause for the occurrence of policy spreading, instead of as a mechanism for the 
process.  
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Table 1. Mechanisms of policy spreading according to relevant authors in policy diffusion, policy convergence, lesson-
drawing and policy transfer (own elaboration). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In an attempt to uncover the relationship among the four-aforementioned policy spreading approaches, 
Newmark suggests an integrated approach that comprises them in the so-called “diffusion continuum” 
(Newmark, 2002). Accordingly, diffusion is the widest term, referring to the general phenomenon of the 
spread of policies between different governmental units. Secondly, policy convergence is understood 
as an outcome of the spread of policies, in which policy diffusion and secondly policy convergence, are 
the widest terms, followed by policy transfer and finally lesson drawing. Additionally, in his theoretical 
development of the concept of policy transfer; Wolman alleges that policy transfer is a subset of policy 
diffusion, given that diffusion entails the broad idea of the spread of policies across time and space 
without regard to how it occurs (Wolman, 1992). Conversely, policy transfer entails a more strategic and 
conscious process of borrowing knowledge and learning from another political context (Wolman, 1992). 

 

        

                 Figure 1. A scheme that depicts the interrelation between the policy spreading related approaches (own elaboration). 

4.2. Technological change and innovation  

This subchapter is divided into three sections; in the first it tackles the process of technological change 
and the role that innovation plays in it; secondly it focuses on the relevance of adopting a systemic 
approach to innovation, showing that technology exists in interaction with the system in which it evolves; 
here the innovation system. Finally, in the third part an introduction to the dynamic approach to 
innovation systems is explained, as an approach to uncover the core activities that foster a well 
performing innovation system that will enable novel technologies (such as renewable energy 
technologies) to evolve and further emerge into the mainstream technological mix. 

4.2.1. Technological change and the role of innovation 

Since the decade of 1960, scholars in the fields of evolutionary economics, sociology of technology and 
innovation studies have advanced the discussion around the role of technology in society and its 
implications for economic growth and industrial development ( (Nelson et al., 1976) (Geels, 2002); (Bergek 

et al., 2008)). Following Bergek et al. (2008), it is relevant to remark that in the present study the notion 
of technology encompasses two significances, technology as the knowledge field, as well as technology 
as the artefact or product used to resolve technical issues. In this vein, technological change is a 
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complex and multidimensional process that has accompanied and influenced the historical development 
of societies. Geels denominates this process Technological Transitions, defining them as “technological 
transformations in the manner societal functions such as transportation, communication, housing, 
feeding, are fulfilled” (2002). Scholars in the aforementioned fields have studied from different 
perspectives the process of technological change and technological transitions agreeing on its systemic 
character, and therefore its systemic level of change ( (Geels, 2002); (Lundvall et al., 2002); (Hekkert et al., 

2007)). In this sense, technical change does not occur and evolve per se, but in interaction with the 
social system in which it is embedded ( (Hekkert et al., 2007)).  
 
This socio-technical approach implies that technology co-exists with organizations, regulations, 
networks, human agency, institutions, natural resources and the like ( (Geels, 2002)), in what Hugues 
names as a “seamless web”  (Hugues, 1987). Nelson and Nelson (2002) refer to institutional theories 
when highlighting the role of institutions in shaping the evolution of technology. This is in line with the 
claim that technological development is not an independent and autonomous process and therefore 
technological change requires to be managed (Kemp, 1994) in order to address its direction and speed 
(Hekkert et al., 2007). Furthermore, when addressing technological change, innovation plays a critical 
role. Dosi (1988) alleges, “Innovation concerns the search for, and the discovery, experimentation, 
development, imitation, and adoption of new products, new production processes and new 
organizational set-ups”. The author asserts that innovation is characterized by uncertainty, increasing 
complexity, growing reliance in scientific knowledge, an increasing role of experimentation and the 
cumulative nature of the innovation process (Dosi, 1988). Relatedly, Carlsson and Stankiewics (1991) 
refer to innovation as a source of diversity in the economic arena that is shaped through an interactive 
process of institutional and organizational assemblages.  

4.2.2. Systemic approach to innovation: innovation systems 

The statements placed above underline the systemic character of the innovation process and the 
relevance of moulding technological change and the innovations resulting from it. In this context, an 
increasing number of scholars and policy makers adopt a systemic approach to innovation, the so-called 
Systems Innovation (SI) approach. The concept of systems innovation was coined and developed in the 
1980s through the work of authors such as Lundvall (1985), Freeman (1987) and Nelson (1993), and 
has since been increasingly used as a conceptual framework to understand technological change. 
Hekkert et al. (2007) contend that the emergence of innovation systems and the occurrence of 
transformations in incumbent innovation systems take place in interaction with technological change. 
Thus, technological change and the innovations generated in the process are understood as the output 
of innovation systems (Sagar & Zwaan, 2006). In this line, an innovation system can be described as the 
actions and interactions between social subsystems that influence the rate and direction of technological 
change, resulting in the production of innovation (Hekkert et al., 2007). In addition, Freeman (1987) 
approaches innovation systems as the interaction of public and private institutions whose activities foster 
the production, importation, modification and diffusion of new technologies (Freeman, 1987).  
 
According to what has been expounded above, technological change and the production and diffusion 
of innovations does not only involve the technical dimension (the aspects related to the production of 
technical innovations), but also the structures and processes surrounding the technology. In this sense, 
IS are composed by actors, networks and institutions (Carlsson & Stankiewicz, 1991), as well as by 
processes of production and diffusion of knowledge, market creation, the influence of external 
economies, and the like (Hekkert et al., 2007). An extensively mentioned feature in scholar work regarding 
innovation systems is that innovation is both an individual and collective process (Edquist, 2001). Hence, 
there is a need to place the focus both in the micro level, i.e. the influence of specific actors in the 
system; as well as in the interactions occurring in the system’s level. In this matter scholars such as 
Malerba (2005) emphasize the relevant role of entrepreneurs in shaping innovation systems, given that 
experimental activities are key factors for triggering changes in the overall innovation system. Therefore, 
further knowledge that sheds light on the role of specific actors in the IS’s performance is highly relevant 
to understand its nature and evolution the IS. This has higher importance when asserting that innovation 
systems are highly context related, and therefore its analysis and comparability is by nature challenging 
(Hekkert et al., 2007).   
 
The scientific literature on innovation systems shows different conceptual developments and 
applications. The first studies in this field focused on National Systems Innovation (NSI) ( (Lundvall, 

1992); (Nelson, 1993)), as an attempt to advance the conceptualization of national production of 
innovation as a trigger for economic growth and industrial development. The assessment of NSIs is a 
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complex task given that it encompasses innovation-related activities in all the technical fields within a 
nation’s boundaries, which involves an ample array of actors, institutions and interrelations (Hekkert et 

al., 2007). Other perspectives are Regional Innovation Systems, accounting for regional technological 
clusters in the international arena; as well as Sectorial Innovation Systems, referring to an economic 
sector; and finally, Technological Systems. This latter constitutes the focus of the present study given 
that it is centred in renewable energy technology. Carlsson and Stankiewcs (1991) define a 
technological system as “a dynamic network of agents interacting in a specific economic/industrial area 
under a particular institutional infrastructure and involved in the generation, diffusion and utilization of 
technology”. The notion of technological systems has been subsequently named in further scholar work 
as “technology specific innovation system” (Hekkert et al., 2007) and “technological innovation systems 
(TIS)” (Bergek et al., 2008). Bergek et al. (2008) describe TIS as “socio-technical systems focused on the 
development, diffusion and use of a particular technology”. As formerly stated, this incorporates the 
notion of technology both as a knowledge field and a product. 
 
When approaching technological innovation systems, it is worthwhile to bring Kemp’s notion of 
“technological trajectories”. The author stresses that technological change is a complex process to 
shape and that usually occurs in a slow pace due to “technological trajectories” (Kemp, 1994). 
Accordingly, the emerging innovation system and the technological change process embedded in it 
compete with other prevailing technologies and its related innovation systems. The incumbent 
technology-innovation system is already organized and gaining from the institutional setups existing for 
its purpose. This means that this technology benefits from regulations, provider and user-consumer 
protocols and standards, financial and knowledge developments, habits and social acceptance, among 
others. The institutional and organizational setup for technological development might suffer from lock-
in and path dependency, which refers to established routines, technical organization and institutional 
interconnection (Carlsson & Stankiewicz, 1991). Therefore, the emergence of new technologies and its 
innovation systems will be an evolutionary, iterative, disruptive and complex process to bring about.              

4.2.3. Dynamic approach to IS: functions of innovation systems 

As stated above, when attempting to understand and drive technological change processes, the 
knowledge and inputs regarding the innovation system in which the technology is embedded is of key 
relevance (Hekkert et al., 2007). The enactment of new regulations, the occurrence of research and 
technological breakthroughs, the entrance of new actors and the creation of networks (for example, 
industrial associations) modify the attributes of an innovation system. Traditional perspectives in the 
analysis of innovation systems have framed their interest in its structural configuration, i.e. the 
composition of actors, networks and institutions, and how they affect and influence the innovation 
system ( (Hekkert et al., 2007); (Bergek et al., 2008)). In reaction to these, several authors have argued the 
limitations of this approach when seeking to understand the behaviour and functioning of innovation 
systems and to elucidate how to better shape them in order to contribute to the generation and diffusion 
of innovations (Edquist, 2004). This has also implications for policy-making, as it has also been rehearsed 
the acknowledgement of gaps in the IS approach that enables the identification of clear guidelines for 
policy-making when coping with innovation and technological change-related issues (Bergek et al., 2008). 
To address this, scholars have adopted a dynamic perspective to innovation systems, which refers to 
the analysis of the activities and key processes that take place within an innovation system, and that 
account for aspects surrounding the technology, as mentioned in previous sections, and the outcomes 
of the interrelations between the structural components of the system (Hekkert et al., 2007).   
 
In this vein, Bergek et al. (2008) claims the importance to shift from a “structural focus” when 
approaching innovation systems, towards a “process focus” that enables the assessment of “the 
dynamics of what is actually achieved in the system rather than on the dynamics in terms of structural 
components only”. As an example, limitations are found in empirical studies of national systems 
innovation, in which, given its high complexity, the analysis is confined to the structural components of 
the system, employing indicators such as R&D initiatives, partnerships between university and industry, 
number of patents and its applications, and the like. Despite its validity and usefulness as a strand of 
analysis for IS, it does provide an incomplete evaluation of whether the main activities that influence a 
well performing IS are being fulfilled (Hekkert et al., 2007). The assessment of the key activities or 
processes occurring within the innovation systems in order to explain its dynamic performance was 
primarily attempted by Johnson (1998), who coined the name of “functions of innovation systems” and 
defined them as “the contribution of a component or a set of components to the overall function of the 
innovation system” (Johnson, 1998). A functional approach to innovation systems informs the dynamic 
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perspective of innovation systems when tackling the issue regarding whether the IS achieves its primary 
aim of producing, diffusing and using technical innovations.  
 
Further scholar work has advanced the conceptual development of these key functions or processes      
( (Rickne, 2000);  (Edquist, 2004), (Hekkert et al., 2007); (Jacobsson & Bergek, 2011)) as well as its empirical 
application in order to map specific innovation systems dynamics ( (Jacobsson et al., 2004), (Negro et al., 

2007), (Del Río & Bleda, 2012)). Thus, when tackling the issue of identifying and selecting the most 
suitable set of key functions of IS from the rehearses in conceptual and empirical studies, it derives that 
there are different proposals of lists of functions but that these differences lay mainly in the level of 
aggregation. Conversely, the main issues and scope when disentangling what is at the core of 
innovation systems seems to be of wide consensus in scholarly studies, and it is related to flows of 
knowledge, market creation, social acceptance, entrepreneurship and experimentation, interaction 
between actors and institutionalization. In this sense, building on evolutionary economics, Hekkert et al. 
(2007) asserts that the functions of innovation systems are those related to processes of generation of 
variety, selection and retention. Bergek et al. (2008) and Hekkert et al. (2007; 2011) play a paramount 
role in advancing the discussion towards the functions approach in IS, and provide a framework for 
systematically analysing technological innovation systems (TIS) and identifying further implications for 
innovation related policy-making (this will be further developed in Chapter 5. Analytical Approach) 

 

 

Figure 2. The conceptual blocks of Technological change & Innovation attained in the present study (own elaboration). 
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 ANALYTICAL APPROACH 

This chapter introduces the two (02) analytical frameworks that will drive the attainment of the objectives 
set in the study. For this purpose, the first section presents a brief introduction to the analytical approach 
and the interrelation between both analytical frameworks. The second section develops the analytical 
framework for the policy spreading process, and the last section consists of the framework for the 
assessment of the Peruvian Solar-PV innovation system. 
 

5.1. Introduction to the analytical approach 

In the present study the focus of analysis is chiefly placed in the first block of analysis, the assessment 
of the policy transfer process, and the second part is conducted in an exploratory manner in order to 
undertake a preliminary assessment of the potential impacts of the transfer process in the development 
of the Solar PV TIS system. In this vein, the first block addresses a specifically defined case of spreading 
of policy-related knowledge between lending countries (European countries) and a borrower country 
(Peru). When analysing the policy spreading approaches that have been formerly presented in Chapter 
4 (Conceptual Approach), policy transfer is deemed to be the most suitable approach. This assessment 
is grounded on the fact that the author of the study has previously identified that the case study presents 
both voluntary and coercive causes for undertaking the transfer process, therefore the use of the 
approach of lesson-drawing is not advisable given that lesson-drawing entails rational and voluntary 
choices of a governmental unit to gain knowledge.  
 
Policy convergence refers to the process by which policies in different nations or governmental units 
develop alike, but it does not imply to be the result of a specific and driven process of transfer of policy-
related knowledge. On the other hand, policy diffusion tackles the transfer or diffusion of policies from a 
more systemic and holistic perspective. This, with a focus on geographical patterns of diffusion between 
different governmental units, and by attempting to disentangle spatial and temporal sequences of 
diffusion, as well as determine the trends underlying the relation “lending country-borrowing country”. 
Thus, policy diffusion studies might address a multiple array of transfer processes, rather than a specific 
case of transfer between governmental settings, which is the case study here in place, and the main 
scope of analysis of policy transfer studies. In order to carry out the analysis of the policy transfer 
process, a historical narrative of the transfer process will be conducted, followed by the assessment of 
the process through the Dolowitz and Marsh model ( (Dolowitz & Marsh, 1996); (Dolowitz & Marsh, 2000)). 
 
In the second block of analysis, given that the present study focuses on a specific technology within the 
field of renewable energies, Solar PV technology, the most appropriate perspective within the innovation 
system approach is that of technological innovation systems (TIS). Hence, the assessment of the Solar 
PV TIS is hereto conducted by gathering information regarding the current situation of the renewable 
energy and Solar PV sectors in Peru, and applying a simplified and adapted technological innovation 
system framework from Bergek et al. (2008) and Hekkert et al. (2007; 2011). As stated before, this 
section will be of preliminary and exploratory profile, and therefore the analysis will consist of a 
qualitative evaluation of different activities, issues and key factors that have been found to inform the 
performance of the different functions of the TIS, as well as its structural characteristics. Thus, the results 
presented in this section are not exhaustive, but rather a general outline of the features of the Solar PV 
TIS to be interrelated with the policy transfer process. This will be conducted with the aim to uncover 
possible interrelations between the transfer of knowledge regarding the Legislative Decree 1002 and 
the RA mechanism, and the development of the Peruvian Solar PV TIS, and to examine to what extent 
the transfer and the implementation of the renewable auction policy instrument have contributed to fulfil 
functions in the Solar PV TIS. 
 

5.2. Policy transfer assessment 

To characterize the process of policy transfer for the present case study, the Dolowitz & Marsh Model 
(in advance, the D&M model) is employed with further adaptations. The D&M Model is outlined through 
two studies conducted by the authors (1996; 2000) that in turn gather contributions from the literature in 
the fields of policy diffusion, policy transfer, policy convergence and policy diffusion, as well as from 
other sources in comparative policy studies and international studies ( (Clark, 1985) (Haas, 1989)  (Rose, 

1991); (Bennett, 1991); (Majone, 1991)); among others. The D&M Model is an analytical framework that 
enables a systematic assessment of policy transfer cases. It comprises seven (07) questions that guide 
the analysis in order to disentangle the key aspects of policy transfer processes. These questions 
address mainly two (02) types of overarching issues regarding the policy transfer process: 1) The 
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characteristics of the transfer process; and 2) The reasons for the transfer process to occur (Dolowitz & 

Marsh, 2000). This provides information about the causes, actors, mechanisms, geographic and temporal 
implications, objects of transfer, drivers and barriers, and the like, involved in the policy transfer process. 
The specific questions that compose the framework proposed by Dolowitz and Marsh are:  

1) Why engage in policy transfer? 

2) Who is involved in the policy transfer process? 

3) What is transferred? 

4) From where are lessons drawn? 

5) What are the different degrees of transfer? 

6) What restricts and facilitates the policy transfer process? 

7) How is the process of policy transfer related to policy success or failure? 

Additionally, the author of the present research has added two (02) questions to the proposed 
conceptual framework; as an attempt to complete the stream of analysis of the policy transfer process 
according to the findings in the literature research. The two additional questions proposed hereto are:  

From when are the lessons drawn? This refers to the temporal scale of the policy transfer process, 
and it is merged with the question of “from where are the lessons drawn?”. Dolowitz and Marsh approach 
the issue of the spatial scale (“from where are lessons drawn”) and include in this category the temporal 
aspect by pointing out that policies might transfer from the past of a specific organization or from another 
governmental setting, as well as it might occur over current times. However, this temporal factor is not 
expressed explicitly in the framework, and therefore the author of the present study considers it to be 
relevant to be included along with the spatial scale of the analysis.  
 
The second added question is: In which stage of the policy making cycle does the transfer process 
occur? The occurrence of the policy transfer within the policy-making cycle is already discussed by 
Dolowitz and Marsh (2000) as a matter of potential issues for further discussion when advancing the 
debate regarding the conceptual development of policy transfer and its empirical implementation. Thus, 
for the purpose of the present study, the author suggests to directly include it in the set of analytical 
questions to clearly drive the assessment towards this issue. The implications of the occurrence of polity 
transfer within the policy-making cycle process will shed light on the influence of transfer in policy-
making processes as well as the role that actors and their motivations play in these processes. 
Therefore, the final set of questions that will constitute the framework of analysis of the policy transfer 
process is presented as follows: 

1) Why engage in policy transfer?  

(causes and motivations for policy transfer- coercive/voluntary/mixtures) 

2) Who is involved in policy transfer?  

(actors involved in the transfer process) 

3) What is transferred?  

(object of transfer) 

4) From when and where are lessons drawn?  

(temporal and spatial scale of the transfer) 

5) What are the different mechanisms of transfer?  

(mechanisms of transfer) 

6) What restricts and facilitates the policy transfer process?  

(drivers and barriers for the transfer) 

7) How is the process of policy transfer related to policy success or failure?  

(policy success or policy failure) 
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8) In which stage of the policy making cycle does the transfer process occur?  

(policy-making stage of the transfer process) 
 

The key analytical aspects of the questions that comprise the adapted version of the D&M Model are 
subsequently described: 
 

1) Why do actors engage in policy transfer? 

As stated in the conceptual approach, a relevant contribution from Dolowitz and Marsh is the assertion 
that transfer can be a voluntary and rational process (related to lesson-drawing), but it can also derive 
from external pressures or drivers, namely coercive transfer. However, the authors claim that the 
motivations or causes for transfer are commonly nuanced and that a merely differentiation between 
voluntary and coercive transfer would lead to an oversimplification of the process. Mixtures between 
voluntary and coercive transfer regularly take place, increasing the complexity of the process and thus 
its further analysis and empirical inquiry. Dolowitz and Marsh propose a policy transfer continuum in 
which coercive and voluntary transfer lie in the opposing sides and in between different motivations for 
transfer encompass a mixture of elements from both extremes. For the purposes of the present study, 
an adaptation from the work conducted by Dolowitz and Marsh (1996 and 2000) is undertaken. In this 
sense, the elements of discussion held by Dolowitz and Marsh in both papers regarding the causes for 
policy transfer are mixed to present a straightforward picture of the different elements and drivers that 
are involved in the motivations that trigger a policy transfer process to occur. Therefore, the policy 
transfer continuum is composed by three (03) key elements: voluntary transfer, coercive transfer and 
mixtures. These are described hereafter: 

a. Voluntary transfer 

Essential voluntary transfer is based on the notion of lesson-drawing and refers to a process by which 
actors learn from another political setting as a rational and intentional decision aimed at addressing a 
recognized problem or issue. Here, the perception of a problem or of dissatisfaction with the current 
status quo will motivate policy-makers or other actors to borrow lessons and implement them in their 
own governments, in order to bring about a desired and induced change. Dissatisfaction can be 
associated with a sense of policy failure, which is an extensively contented concept in the literature, 
which will be further deployed in the present section. Dolowitz and Marsh bring Rose’s development of 
lesson-drawing concept to assert that voluntary transfer is driven by “prospective evaluation”, meaning 
the evaluation of a set of programmes or other policy elements in terms of its potential success in the 
current governmental system.  

b. Coercive transfer 

Coercive transfer refers to the direct imposition of a policy from a governmental setting to another. This 
can take place at different levels:  

▪ Between states, countries or subnational levels of governance (regional/local): referring to 
equal levels of governance. The straight push from one country to another to adopt a specific 
policy is not a common phenomenon. However, cases have been reported in the literature in 
the context of the adoption of joint commercial treaties or the collaborative relationships 
established with the aim to address a common issue (for example, (Majone, 1991)). 

▪ From supra-national institutions towards state level or any other level of governance: 
such as the European Union, OECD or IFM. As an example, IFM exerts coercive policy transfer 
towards developing countries, as it compels them to adopt neoliberal economic policies in order 
to benefit from grants or aids. 

▪ From trans-national corporations towards state level or any other level of governance: 
Transnational corporations can also conduct coercive pressures when attempting to push for 
the adoption of policies that comply with their business-related interests. A common mechanism 
of pressure is threatening the governments to relocate their companies elsewhere if their 
interests are not met. 

c. Mixtures 

Here the spectrum of causes for transfer is ample and it encompasses a complex mix of voluntary and 
coercive elements. Based on the contributions of Dolowitz and Marsh in their first part of the 
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development of their conceptual framework for policy transfer (1996), a classification of causes for policy 
transfer is presented. The authors highlight that some of them will have a major number of elements of 
lesson-drawing, and therefore of voluntary transfer, and other will contain a greater number of 
components of coercive transfer. Causes classified by Dolowitz and Marsh (1996) as voluntary transfer 
and others named by them as indirect coercive transfer are here gathered within the overall “mixtures” 
category, and no further sub-categorization or differentiation regarding types of coercive and voluntary 
transfer is conducted. Types of causes will thus guide the categorization, as follows:  

▪ Legitimation: The need to legitimize an idea or a decision already made by a policy-maker is 
a reason for drawing and borrowing lessons from an external context. The experience of a 
successful implementation of a programme elsewhere can be used as a political driver to push 
a specific agenda and obtain support from the different actors involved in the process. 

▪ Electoral context: elections constitute an opportunity for policy innovation and learning, given 
that parties and politicians, which are in the search for attractive ideas, might draw-lessons from 
policies successfully implemented in other settings. Also, the prospect of a future election event 
might constitute a warning for the decision-maker to seek for responses towards unresolved 
problems that might raise dissatisfaction among the voters. 

▪ Uncertainty: uncertainty about problems and about effects and implications of decisions is a 
triggering factor for politicians to search for ideas and solutions regarding how others have faced 
semblance challenges. Here international collaboration in order to exchange experience and 
expertise is an example of a response to reduce uncertainty towards specific issues. 

▪ Externalities: externalities, which emerge from functional interdependence, induce 
governments to collaborate with each other in order to cope with a common problem, leading to 
policy transfer. A common issue addressed in policy transfer literature refers to environmental 
externalities, whose frequent transboundary effects push countries into collaborations and 
transfer of policies and instruments. 

▪ Technological change: the velocity of technological change in today’s society might force 
governments to transfer policies in order to obtain knowledge and ideas for solutions to 
technology-related issues.  

▪ Economic pressures: globalization and the world economy triggers dependency between 
countries and other levels of governance. Thus, a country might be pushed into introducing or 
adjusting a specific policy in order to maintain commercial relations with the other, or in order to 
join trade or different regional cooperation treaties.  

▪ Competition: the perception by political actors of being laggards in relation to a specific policy 
issue in comparison to their neighbouring countries or other governmental systems might trigger 
the sense of urgent need for policy transfer in order to overtake the “political race” and avoid 
national or international “embarrassment”. 

▪ International consensus and trends: the rise of trends and agreed challenges or issues in the 
international agenda might push some countries into policy transfer in order to join the 
international community’s course of actions.  

 
It is worth mentioning that this approach slightly distances itself from the approach adopted by Dolowitz 
and Marsh in the second part of the development of the policy transfer conceptual framework (2000). In 
that study, the authors distinguish between the following sorts of causes for transfer in the transfer 
continuum: a) Lesson-drawing (perfect rationality); lesson drawing (bounded rationality); voluntarily but 
driven by perceived necessity; obligated transfer, conditionality; and coercive transfer. However, the 
implications and differences between each of these sorts of causes for policy transfer are not clearly 
explained, but only briefly indicated. This might lead to a misguided analysis when approaching a 
specific case. Thus, the author of the present research considers more relevant and rigorous for the 
specific case study here in place to make use of the categorization of causes conducted by Dolowitz 
and Marsh in their prior work (1996). 
 
Another aspect to turn the attention to is that reality shows that different causes or motivations (including 
voluntary, coercive and mixtures) might appear both individually and interrelated within a specific 
transfer process. Furthermore, a key issue when assessing the transfer process is to consider the 
pattern of evolution of the transfer process, which might entail a transformation of the causes or 
motivations triggering the transfer process. This means that within a specific transfer of a policy, in its 
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first stage of the process, the transfer might be voluntary while in other stages it might turn up to become 
coercive (for example, underpinned by the sense of a government of being a laggard in an international 
trend, if the transfer didn’t occur when it was motivated by voluntary reasons). It might also end up with 
a mixture of voluntary decisions and coercive pushes. 
 

2) Who is involved in policy transfer? 

The Dolowitz and Marsh model identifies nine (09) groups of actors involved in the policy transfer 
process. It is interesting to note that despite being politicians and bureaucrats the normatively 
considered key group of actors in a policy related process, a wide and heterogeneous array of actors, 
some of them non-state actors, exert influence and at the same are impacted by the outcomes and 
implications of this process. This raises the complexity of the policy landscape. Additionally, given a 
specific case of policy transfer, it is likely that more than one group of actors will be interacting at the 
same time, as well as that the composition of actors will change over time. In this vein, the roles that 
actors play in policy transfer contexts can change as well. Thus, countries or political systems that 
perform as models in a specific policy area, “lenders”, might as well need to import knowledge in another 
policy area from other countries, hence acting as well as “borrowers”. 
 
The categories of actors are described as follows: 

▪ Elected officials: the officials that have won the office in a democratic election. They will hold 
the highest political interests in the policy transfer process. Agreeing with Rose, politicians will 
run by routine if there is satisfaction with the status quo. If this situation changes, they will be 
forced to look for solutions in their own administration, their own past, or in other government 
settings (Rose, 1991). Elected officials might as well use knowledge or lessons drawn from other 
policy settings to legitimize a proposal willing to be implemented in their own arena, using the 
foreign experiences as “neutral truths” (Robertson, 1991).  

▪ Political parties: parties hold a high degree of political interests as well within the policy transfer 
process or a specific lesson-drawn. This can be used as a strategy to legitimize policy choices, 
in case the party represents the current elected officials, or to criticise and discredit a choice, if 
they belong to the opponent pull of parties in a government. 

▪ Bureaucrats/civil servants: the individuals that represent the public sector. They belong to the 
administration body of the government, which in turn is organized around regulations and 
procedures. The public sector is driven by labour division under official jurisdictional areas, and 
characterized by a hierarchical structure of organization (Birkland, 2011). Bureaucrats are more 
in direct contact with the targets of the policies than the two previous groups, and participate in 
the routine and administrative implementation of policy programmes. In this sense, they gather 
a more practical knowledge over the implications of policy choices and their procedural features. 
Bureaucrats hold a high potential for innovation and for fostering policy change upwards in the 
policy hierarchy, given their direct contact with the programmes (Birkland, 2011). 

▪ Pressure groups: individuals out of the government that belong to interest groups that exert 
pressure and have the potential to influence government’s policies and activities concerning a 
specific issue or requirement. Dolowitz and Marsh (1996) refers to the analysis of the American 
influence on Canadian environmental regulation conducted by Hoberg, who names “activist-
driven” the pressure exerted by Canadian groups advocating for more stringent environmental 
regulations to be emulated from the US regulation. According to the conclusion of the author, 
activist-driven pressure can be tainted by conflict, media intervention and exposure, as well as 
by campaigns focused on decision-makers, in order to force policy changes (Hoberg, 1991).  

▪ Policy entrepreneurs/experts: individuals inside or outside the government that are experts in 
a specific area and exert advocacy towards it in the decision-making arena. As they are 
particularly interested in a specific subject, they participate in international and inter-
organizational meetings and networks and draw-lessons from it as well borrow lessons to other 
experts and actors. Thus, they actively contribute to the spread of policies across institutions 
and regions. Haas makes use of the name “epistemic communities” to describe this category of 
actor. Epistemic communities constitute networks of individuals that share similar knowledge, 
expertise, values and beliefs over a specific issue. They agree on the requirements for research 
strategies and policy implications, and establish collaborative alliances to exchange knowledge 
and gather higher political force and visibility to participate in the policy-making processes (Haas, 

1989). Nonetheless, Rose claims that their major power lays in their expert knowledge and their 
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capacity to draw new ideas, but they lack political force to attain lawful policy choices (Rose, 

1991). In this point it is clear the role that policy entrepreneurs play in drawing and spreading 
lessons through networks and policy spheres. Sanger and Levin stress the role that 
“bureaucratic entrepreneurs” have in the innovative public management in order to come up 
with policy innovations to respond to routine public problems (Sanger & Levin, 1992).  

▪ Transnational corporations: given their size they hold huge operations and services, and 
therefore they constitute a significant share of tax benefits for the countries where they are 
based. Thus, they can potentially force governments into policy transfer because they have 
negotiation power by threatening them of moving their business to other locations. A widely 
rehearsed example of this issue is the influence that this actor has had in preventing the transfer 
and implementation of environmental regulations. 

▪ Supra-national organizations: it entails intergovernmental and international NGOs. Dolowitz 
and Marsh (2000) claim that intergovernmental organizations, such as the EU, OECD and UN, 
are showing a stronger influence in terms of policy, programs and ideas transfer and spreading 
at the international level. They have a twofold role, they act as information disseminators and 
advocator of key policy issues, as well as they can force the transfer of specific policies through 
the grant of loans or aids, as well as through agreements or duties that countries hold when 
being members of these organizations. On the other side, international NGOs are carrying out 
an active role in global governance related issues, and in settling key issues in the international 
agenda (Dolowitz & Marsh, 2000). Both types of supra-national organizations have the 
potentiality of fostering or being part of coercive or voluntary transfer processes.  

▪ Think tanks: Dolowitz and Marsh indicate the relevant contribution of Stone in informing the 
role of think tanks in policy transfer (Stone, 2000). Think tanks are independent policy institutes 
that are typically constituted as NGOs. They work outside the government sector sphere as well 
as an external agent from the corporate sphere. They aim at contributing to the public debate 
and the policy making process by conducting research and advocacy activities. Moreover, they 
act as natural lesson-drawing agents, as a major part of their tasks focus on the research and 
comparative analysis of policies and policy responses in other governmental systems. Stone 
claims that the potential role of think tanks as agents of policy transfer lies chiefly in their 
capacity to diffuse knowledge and ideas of policies by “1) acting as a clearing-house for 
information; 2) their involvement in the advocacy of ideas; 3) their well-developed networks; and 
4) their intellectual and scholarly base providing expertise on specialized policy issues” (Stone, 

2000). Nevertheless, think tanks cannot force the implementation of policies, reason why their 
influence in the policy transfer is located within the voluntary transfer arena, or in contributing to 
the transfer process driven by governmental actors. Thus, think tanks will mainly participate in 
the transfer of ideas, attitudes and ideologies that enlighten policy perspectives (Stone, 2000).  

▪ Consultants: consultants, whether individuals or constituted in firms, provide external advice 
to decision-makers and others regarding the development and implementation of policies, 
programs and related policy elements. A risk that Dolowitz and Marsh identify as associated to 
this type of actor is that they tend to develop models, in some occasions called “best practices”, 
which are often implemented without considering the specificities of the context. Furthermore, 
the authors argue that the indication regarding the contribution of this actor to voluntary and/or 
coercive transfer is not clear and it might change over time. 
 

 3) What is transferred? 

Dolowitz and Marsh (2000) identify eight (08) categories of objects of transfer. Further explanations are 
included in some of the categories listed below. It is worth to mention that in some cases a policy 
program is transferred, but the instruments are rather different from those applied by the lending 
government. In other cases, a policy idea may be transferred, but the content and the specific programs 
to undertake it are different from the original governmental setting. Thus, when assessing policy transfer 
processes, it is relevant to disentangle what is being transferred and which are the specificities of the 
implementation of the object of transfer in the borrowing setting (Wolman, 1992). 

▪ Policy goals 

▪ Policy content 
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▪ Policy instruments: tools employed by governmental actors in order to accomplish established 
policy goals. Policy instruments encompass binding and no-binding regulations, incentives, and 
taxes, among others. 

▪ Policy programs: understood as the “specific means of the course of action used to implement 
policies” (Dolowitz & Marsh, 2000). A specific policy can encompass manifold number of 
programs. 

▪ Institutions 

▪ Ideologies 

▪ Ideas and attitudes 

▪ Negative lessons: refers to lessons that are drawn in terms of what shouldn’t be done or what 
does not work for a specific policy issue in a particular policy context.  

 
 4) From when are lessons drawn?  

Lessons can be drawn from past experiences as well as from the present. Rose (1991) argues that 
commonly the first step conducted by a governmental setting is to investigate its own past experiences, 
as it is a matter of resource and time optimization.  
 
 5) From where are lessons drawn? 

Dolowitz and Marsh (2000) identify three (03) levels of governance that policy-makers can approach 
when searching for policy-related solutions to transfer: the international, the national and the local level. 
Here a categorization between national transfer and cross-national transfer is made: 

▪ Within a nation: policies can be transferred between regional/state and local levels, being 
possible any type of spatial transfer (from local to local, from regional to local, from regional to 
state, from national to local, and the like).  

▪ Cross-national: in the international sphere, transfer can occur between any national and 
subnational level and another nation or another international level of governance (between a 
supra-national organization and a nation, between countries, from a country towards a region 
of countries, from another country to a state in a country, and the like). 

Several authors in the field of policy spreading ( (Rose, 1991), (Dolowitz & Marsh, 1996); (Shipan & Volden, 

2012)) allege that when addressing the spatial scale of a transfer process, geographic proximity is not a 
guarantee of higher probabilities for transfer to occur. Conversely, aspects such as resource and 
ideological resemblance have stronger influence on the occurrence of policy transfer. 
 
 6) What are the different mechanisms of transfer? 

Dolowitz and Marsh formulate this question in terms of “what are the different degrees of transfer? 
However, the author of the present study considers that the use of “degrees of transfer” brings confusion 
regarding what is analysed. Following several contributions from the literature ( (Bennett, 1991); (Rose, 

1991); (Gilardi, 2016)), the notion of “degrees of transfer” will be hereto conceptualized as “mechanisms 
of transfer”. In this sense, for the purposes of the present study, Gilardi´s definition of “diffusion 
mechanisms” will be adopted and applied to policy transfer: “systematic sets of statements that provide 
a plausible account of how policy choices in one country are systematically conditioned by prior policy 
choices made in other countries” (Gilardi, 2016). Hence, the key lies in “how” this process is conducted. 
Having established this issue, the proposed mechanisms of transfer are defined by Dolowitz and Marsh, 
who follow Rose’s proposal with some adaptations 6 . The degrees of transfer (or here named as 
“mechanisms of transfer”) employed in the Dolowitz and Marsh model are as follows:  

▪ Copying: occurs when a country implements a policy from another policy setting without 
realizing any change of its content and structure. This mechanism is considered rather unusual, 
as commonly there is some sort of adaptation in the borrower country. 

▪ Emulation: is the adoption of a programme already implemented in another policy system but 
including some modifications and adaptations to the context of the borrower country. 

▪ Hybridization and synthesis: imply merging elements of programmes in two or more different 

                                                      
6 Dolowitz and Marsh suggest merging hybridization and synthesis in one single category (Dolowitz & Marsh, 2000). 
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governments, in order to obtain the “best-suited” policy for the borrower country (hybridization 
refers to the combination of elements of programmes of two different governmental units; 
synthesis refers to the combination of elements between three or more different governmental 
units). 

▪ Inspiration: involves the use of policies implemented in other governmental settings as stimulus 
and incentives for shaping a policy that is not analogous to the previous one. 

 
 

 7) What restricts and facilitates the policy transfer process? 

Dolowitz and Marsh present a set of drivers and barriers in the policy transfer process. These are 
subsequently explained: 

▪ The level of complexity of the policy to be transferred: the more complex a policy is, the 
rougher will be its transferability. Dolowitz and Marsh cite Rose to present a set of assumptions 
on this matter (Dolowitz & Marsh, 1996): 

- A policy with a single goal is more transferable than policies with manifold goals. 
- The simpler is the problem that the policy addresses, the more plausible is that the 

transfer will occur. 
- The more straightforward is perceived the link between the problem and the policy 

response, the more likely is the transferability of the policy. 
- The fewer the perceived collateral effects of a policy, the higher the probability of 

transfer. 
- The higher availability of information that the actors have regarding how a policy 

operates and how is implemented in the lender setting, the easier it is to be transferred. 
- The more directly the outcomes of a policy can be estimated, the simpler it is to be 

transferred. 

▪ Constraints set by past policies: past policies and commitments conducted by previous 
decision-makers constrain the actions of the current decision-makers, and therefore they can 
determine and influence the possibility of a politician to seek for policy innovations and transfer 
policies from elsewhere. 

▪ Structural and institutional features: the structural and institutional features of a 
governmental setting can facilitate or inhibit the possibility of transfer of a policy from a lending 
setting. Dolowitz and Marsh illustrate this by referring to Wolman, who emphasizes the 
difficulties that United States’ federal structure experimented to transfer policies from the 
British’s unitary system (Dolowitz & Marsh, 1996).  

▪ Political, bureaucratic and economic resources: similarities in ideology and in economic, 
technological and political resources between the lending and the borrowing countries will 
facilitate the transfer of policies. Thus, a policy involving technological intricacies that the 
borrowing country is not able to assume will hinder its potential transferability. Likewise, 
economic resources needed for the implementation of a policy may also hinder the 
transferability of a policy.  

▪ Ideological features: resemblances in ideologies between two governmental settings, meaning 
the existence of a consensus in political values, facilitate the occurrence of transfer. 
  

 8) How is the process of policy transfer related to policy success or failure? 

Dolowitz and Marsh assert that there is an extended normative assumption in policy transfer literature 
in that this process will lead to policy success, meaning the successful implementation of a policy 
element. However, policy transfer can as well entail policy failure. The authors argue that the 
determination of what does policy success or failure implies and how to measure it is still a matter of 
discussion and that further research is needed in this matter. Nevertheless, in an attempt to simplify this 
issue for the purpose of characterizing policy transfer processes, they determine that policy success 
related to a process of policy transfer will be understood as “the extent to which policy transfer achieves 
the aims set by a government when they engaged in transfer, or that is perceived as a success by the 
key actors involved in the policy area” (Dolowitz & Marsh, 2000). When approaching policy failure, 
Dolowitz and Marsh identify three (03) factors that have a significant impact on policy failure. These are 
listed and explained hereafter: 
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▪ Uninformed transfer: occur when the borrowing setting is lacking key information about the 
policy and its functioning and implementation in the lending country. 

▪ Incomplete transfer: take place when the transfer of a policy from a setting to another is carried 
out but it lacks essential elements that are critical for the successful implementation of the policy 
in the lending country. 

▪ Inappropriate transfer: occur when essential context-related aspects (such as economic, 
social, political, ideological) in the lending country are not considered and compared by the 
borrowing country, leading to a misguided transfer of a specific policy. 
 

 9) When is policy transfer likely to occur within the policy making cycle? 

This last driving question for the assessment of the policy transfer process is not specifically included in 
the Dolowitz and Marsh framework. However, the authors pose the issue of the relevance of contrasting 
the transfer process with the stages of the policy-making cycle. This will help informing about where in 
the policy-making process is more likely for transfer to occur, how the actors´ composition changes, 
which type of object of transfer is involved, and the like. As stated previously, policy transfer holds an 
increasing influence in the policy-making process given the raise of the globalization phenomenon and 
the increase of international cooperation. Thus, advancing in the understanding of at which stage policy 
transfer occurs within the policy cycle contributes to the understanding of the policy-making process 
itself. For these purposes, the following stages of the policy-making cycle are considered: 

1. Problem definition and agenda setting: a societal issue holds the public attention and 
reaches the political agenda, where it is determined as a policy problem.  

2. Policy formulation: policy-makers address the policy problem by creating or changing a policy. 
This is carried out through setting regulatory, legislative or programmatic guidelines and 
strategies and establishing policy goals. 

3. Policy legitimation: policy-makers seek for assessing the acceptance of the proposed policy 
by consultation processes and referendums with interest groups, as well as through ratification 
in the legislative and executive arenas.  

4. Policy implementation: governmental agencies enforce the policy through allocating 
resources, distributing responsibilities and establishing and running procedures. 

5. Policy evaluation: agents inside and outside the government assess whether the 
implementation of the policy is progressing as expected and if it is reaching the expected 
outcomes. 

6. Policy maintenance, succession or termination: the evaluation of the policy will determine 
whether the policy will be maintained, changed or ceased. 

 

                             

                  Figure 3. The policy making cycle (own elaboration). 
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Table 2. The Dolowitz and Marsh policy transfer framework (own elaboration, adapted from Dolowitz and Marsh, 1996; 2000). 

 

Causes for PT 
Actors involved 

in PT 
Object of 
Transfer 

Temporal and spatial 
scale of Transfer 

Mechanisms of 
Transfer 

Drivers and 
barriers for 

Transfer 

Policy failure or 
success 

Policy-making 
stage of the 

transfer 

Why engage in policy 
transfer? 

Who is involved 
in policy transfer 

What is 
transferred? 

From when and where are 
lessons drawn? 

What are the 
mechanisms of 

transfer? 

What restricts 
and facilitates 

the policy 
transfer? 

How is the 
process of policy 
transfer related to 
policy success or 

failure? 

In which stage of 
the policy 

making cycle 
does the transfer 
process occur? 

 
Voluntary 
(Lesson-drawing) 

 
Coercive 
▪ Between states, 

countries or 
subnational levels 
of governance 

▪ From supra-
national 
institutions 
towards state level 
or any other level 
of governance 

▪ From trans-
national 
corporations 
towards state level 
or any other level 
of governance 

Mixtures 
▪ Legitimation 
▪ Electoral context 
▪ Uncertainty 
▪ Externalities 
▪ Technol. change 
▪ Econ. Pressures 
▪ Competition 
▪ International 

consensus and 
trends 

 
Elected officials 

Political parties 

Bureaucrats/ 
civil servants 

Pressure groups 

Policy 
entrepreneurs/ 
experts 

Transnational 
corporations 

Supra-national 
organizations 

Think Tanks 

Consultants 

 
Policy 
goals 
 
Policy 
content 
 
Policy 
instruments 
 
Policy 
programs 
 
Institutions 
 
Ideologies 
 
Ideas and 
attitudes 
 
Negative 
lessons 

 
Spatial scale 

Within a nation: 

▪ Regional to local 
▪ Regional to state 
▪ National to local 
▪ Local to local 
▪ Local to regional 

Cross-national 

▪ Nation to nation 
▪ State to nation 
▪ International 

organization to nation 
▪ Regional to 

international 

Temporal scale 

Transfer from the past  

Transfer from the present 

 
Copying 
 
 
 
Emulation 
 
 
 
Hybridization and 
synthesis 
 
 
 
 
Inspiration 
 

 
The level of 
complexity of 
the policy to be 
transferred 

Constraints set 
by past policies 

Structural and 
institutional 
features 

Political, 
bureaucratic 
and economic 
resources 

Ideological 
features 

 
Policy success 

Policy failure 

▪ Uninformed 
transfer 

▪ Incomplete 
transfer 

▪ Inappropriate 
transfer 

 

 
Problem 
definition and 
agenda setting 
 

Policy 
formulation 

 

Policy 
legitimation 

 

Policy 
implementation 

 

Policy 
evaluation 

 

Policy 
maintenance, 
succession or 
termination 
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5.3. Technological innovation systems assessment 

A simplified version of the TIS framework proposed both by Hekkert et al. 2007 and Bergek et al. 2008, 
with contributions from Hekkert et al. 2011 is applied in order to undertake the assessment of the 
Peruvian Solar PV innovation system, from a structural and dynamic perspective. Moreover, as stated 
above, the assessment will consist of a qualitative evaluation of different activities, issues and key 
factors that have been found to inform the performance of the different functions of the TIS, as well as 
its structural characteristics. Therefore, the results presented in this section are not exhaustive, but 
rather a general outline of the features of the Solar PV TIS to be interrelated with the policy transfer 
process in order to uncover possible interactions between the transfer of knowledge regarding the 
Legislative Decree 1002 and the RA mechanism, and the development of the TIS. The general analysis 
of the TIS will enable a preliminary evaluation of to what extent the transfer and the implementation of 
the renewable auction policy instrument have contributed to fulfil functions in the Solar PV TIS, whose 
findings will be rehearsed in the Discussion Chapter. The following steps will be conducted within the 
TIS framework, which are subsequently developed as follows:  

1. Structural analysis of the TIS  
2. Dynamic analysis: functions of the innovation system  

                                                                

5.3.1. Structural analysis of the TIS  

According to the definitions of innovation systems and socio-technical systems, the structural 
components of a TIS consist of the actors, the networks and the institutions. The structural composition 
of innovation systems changes over time, and consequently the functions they perform and the 
influences they have within the innovation system are also transformed. Hence, a general mapping 
based on the situation of the three (03) different components of the structure of a TIS in 2016 will be 
conducted. In this sense, the elements integrating each component are stated as follows: 

1. Actors: universities, research institutes, public organizations, firms throughout the value chain, 
industry associations, NGOs, pressure groups, venture capitalists, organizations that define 
standards, and the like (Bergek et al., 2008). 

2. Networks: there are formal and informal networks. Some relevant types of networks are 
professional networks, social associations, customer groups, technology platforms, public-
private consortia, supplier groups, university networks, etc. (Bergek et al., 2008). 

3. Institutions: culture, norms, laws, regulations and routines (Bergek et al., 2008). 
 

Table 3. Structural components of the TIS (own elaboration, adapted from Bergek et al., 2008). 

 

 
5.3.2.  Dynamic analysis: functions of innovation systems 

As stated in previous sections, assessing the dynamics of innovation systems is of paramount relevance 
to understand how technological change and the production and diffusion of innovation work (Hekkert et 

al., 2007). This is achieved through the identification and assessment of the core activities of the system 
that influence and enhance its performance; thus called “functions of innovation systems”. The literature 
regarding innovation systems identifies several approaches of “functions”, showing similarities but also 
differences when characterizing system’s functionality (see (Bergek et al., 2008)). For the purposes of the 
present study the functions proposed by Hekkert et al. 2011 will be employed, with a minor adaptation 
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in function number 3, that is adapted from Bergek et al. 2008. The functions that will be considered in 
the study are listed as follows: 

1) Knowledge development and diffusion 
2) Entrepreneurial experimentation and production 
3) Influence on the direction of search  
4) Market creation 
5) Mobilization of resources 
6) Legitimation 

The general assessment of the functionality of the TIS will be conducted through an overview of a set 
of questions called “diagnostic questions” and specific indicators that inform the dynamics and state of 
development of each function (Hekkert et al., 2011). These questions and indicators constitute a 
combination of proposals from Hekkert et al. 2011, Bergek et al. 2008, Hekkert et al. 2007. It is relevant 
to state that these questions and indicators will only be used as exploratory and guiding questions with 
the aim to drive the process of identification and assignment of potential features to a specific function. 
Thus, no rigorous set of answers to each question or indicator will be presented in the hereto work. The 
main source of information to allocate key features to each function will be the historical narrative of the 
transfer process as well as the information gathered during the field work. The functions and the chosen 
diagnostic questions and indicators are henceforth described. 
 
 1) Knowledge development and diffusion 

According to Hekkert et al. (2007) “mechanisms of learning are at the heart of any innovation process”, 
and knowledge constitutes one of the most relevant assets in modern society (Lundvall et al., 2002). 
Bergek et al. (2008) state that this function is related to the knowledge base of the TIS, and informs how 
it evolves and diffuses over time. The knowledge of a TIS might be of different nature: scientific, 
technological, production and design, among others, as well as originated from several sources: R&D, 
production, imitation, and the like. Bergek et al. (2008) claims that when the TIS develops, its knowledge 
base is amplified throughout the value chain. 
 
Diagnostic questions: 

▪ Is the amount of knowledge development sufficient for the development of the innovation 
system?  

▪ Is the quality of knowledge development sufficient for the development of the innovation 
system?  

▪ Does the type of developed knowledge fit with the knowledge needs within the innovation 
system?  

▪ Does the quality and/or quantity of knowledge development form a barrier for the TIS to evolve?  
▪ Is there enough knowledge exchange between science and industry?  
▪ Is there enough knowledge exchange between users and industry?  
▪ Is there sufficient knowledge exchange across geographical borders?  
▪ Are there problematic parts of the innovation system in terms of knowledge exchange?  
▪ Is knowledge exchange forming a barrier for the IS to move to the next phase?  

 
The indicators that will be used to measure the dynamics of this function are as follows: 

▪ Bibliometric data: citations, volume of publications and orientation regarding the technology.  
▪ Number, size and orientation of R&D projects 
▪ Investments in R&D (Hekkert et al., 2007)  
▪ Number of patents 
▪ Number of professors/researchers 
▪ Learning curves 
▪ Number of workshops, conferences and other platforms related to the specific technology               

( (Hekkert et al., 2007)– referring to knowledge diffusion) 
▪ Number and size of network, and intensity over time  (Hekkert et al., 2007) referring to knowledge 

diffusion) 
 
2) Entrepreneurial experimentation and production 

In line with Hekkert et al. (2007), entrepreneurial experimentation is critical for the existence and 
development of innovation systems. Entrepreneurs are those that are new entrants to a specific 
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technology-related business or those existent companies that decide to diversify their business activity. 
In both cases, the start-ups and the existent companies foresee potential and attractive business 
opportunities. Bergek et al. (2008) and Hekkert et al. (2007) emphasize the role that entrepreneurs play 
in reducing the inherent uncertainty of technological and industrial development, as they take the risk of 
experimenting and testing combinations of technologies, knowledge, applications in the market, and the 
reactions of the actors (consumers, competitors, suppliers, and government), all under specific 
contextual factors (Hekkert et al., 2007). Moreover, the diversification of different entrepreneurial actors 
(different sizes of companies, distinct applications or approaches, among others) will provide a diverse 
range of perspectives and knowledge into the TIS. All these aforementioned issues will lead to a “social 
learning process” (Bergek et al., 2008). Another relevant matter mentioned in Hekkert et al. (2007) when 
referring the studies of Van de Ven are the different types of roles that the entrepreneur performs within 
the systems (Van de Ven et al., 1999). Given that the capacity of the entrepreneur to succeed in the 
technology-related business strongly depends on the good performance of the system, the entrepreneur 
might not only work in its own firm processes, but also in influencing and triggering the development of 
the overall system. The above-mentioned author asserts that the probabilities that this actor will perform 
the second role are higher for already existent and consolidated companies than for start-ups (Hekkert 

et al., 2007).  
 
Diagnostic questions: 

▪ Are there sufficient industrial actors in the IS? 
▪ Do the industrial actors innovate sufficiently? 
▪ Do the industrial actors focus sufficiently on large scale production? 
▪ Does the experimentation and production by entrepreneurs form a barrier for the IS to develop? 

Indicators to measure the dynamics of the functions: 

▪ Number of new entrants, including diversifying established firms. 
▪ Number of different types of applications. 
▪ Number of diversification activities of incumbent actors (Hekkert et al., 2007). 
▪ Number of experiments with the new technology (Hekkert et al., 2007). 

 
3) Influence on the direction of search  

Bergek et al. (2008) alleges that this function is related to the incentives and/or pressures set by the 
market, the industry or the government that push or discourage the actors in the system to enter and 
evolve in it. It also reflects that technological change is not a self-ruling process and that the 
transformation of preferences and expectations in society can determine the establishment of 
governmental, research or other priorities, and therefore shape the direction of technological change 
(Hekkert et al., 2007). This encompasses several factors, such as the definition and communication of 
visions, expectations and beliefs in the potential growth of the specific technology (Bergek et al., 2008). 
This can be materialized in terms of the establishment of policy goals to expand the share of the specific 
technology within the system’s mix of technologies; the trends and debates existing around related topic 
(for example, environmental debates) and existent or predicted crisis in incumbent technological setting; 
the articulation of demand from leading customers (for example, requiring green products or 
components); and occurrences of successes and technological booms elsewhere. In this vein, Hekkert 
et al. states, “under the influence of “success stories”, expectations on a specific topic converge and 
generate a momentum for change in a specific direction” (2007).  
 
Diagnostic questions: 

▪ Is there a clear vision on how the industry and the market should develop, in terms of growth 
and in terms of technological design?  

▪ What are the expectations regarding the technological field?  
▪ Do clear policy goals exist in this technological field? - Are these goals regarded as reliable?  
▪ Are the visions and expectations of actors involved sufficiently aligned to reduce uncertainties?  
▪ Does this (lack of) shared vision block the development of the TIS?  

Indicators to measure the dynamics of the function are described hereafter. These are mainly qualitative.  

▪ Beliefs in growth potential:  
o Mapping the number of articles in professional journals raising expectations about new 

technological envelopments (Hekkert et al., 2007).  
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o Counting the number of articles in media that are positive or negative regarding the new 
technology development, the state of the debate can be assessed (Hekkert et al., 2007).  

▪ Incentives from factor/product prices (taxes and prices in the energy sector).  
▪ The extent of regulatory pressures (for example regulations on minimum level of adoption and 

tax regimes, or targets set by governments or industries regarding the use of a specific 
technology) 

▪ Evidences articulation of interest by leading customers 

 

4) Market formation 

An emerging technology usually faces obstacles to develop and compete with incumbent technologies, 
as it has a small or inexistent space within the market. Therefore, the development and diffusion of this 
technology will be slow paced (Hekkert et al., 2007). In this sense, institutional and regulatory 
arrangements will be needed to provide the settings for a TIS to emerge and/or evolve (Bergek et al., 

2008). Thus, examples of responses to address this issue are the implementation of favourable tax 
regimes and quotes for minimum consumption, as well as environmental standards, which in turn might 
stimulate the use of the novel technology (Hekkert et al., 2007). 
 
Diagnostic questions: 

▪ Is the current and expected future market size sufficient?  
▪ Does market size form a barrier for the development of the innovation system?  

 
The indicators to measure the dynamics of the functions are: 

▪ Market size (technology’s installed capacity) 
▪ Number of projects installed (Hekkert et al., 2011) 
▪ Number of customer groups 
▪ Actor’s strategies 
▪ Implementation regulations such as consumption quotes and tax regimes. 
▪ Standards and purchasing processes 

 

5) Mobilization of resources 

For a TIS to develop, different kinds of resources are needed. These can be human resources 
(education and training in relevant fields), financial resources (seed and venture capital, diversifying 
firms) and complementary assets (complementary infrastructure, services, products and the like) (Bergek 

et al., 2008). Some examples of actions to trigger this function are the granting of funds for probing new 
technologies, financial aid for R&D programs, training programs in order to raise competence towards 
the utilization and applications of the technology, and the like. 
 
Diagnostic questions: 

▪ Are there sufficient human resources? If not, does that form a barrier?  
▪ Are there sufficient financial resources? If not, does that form a barrier?  
▪ Are there expected physical resource constraints that may hamper technology diffusion?  
▪ Is the physical infrastructure developed well enough to support the diffusion of technology?  

The indicators that will be employed for analysing this function are specified hereafter: 

▪ Rising volume of capital 
▪ Increasing volume of seed and venture capital 
▪ Changing volume and quality of human resources (Ex: number of university degrees) 
▪ Changes in complementary assets. 
▪ Physical resources (infrastructure, material, etc.) 
▪ Human resources (skilled labour) 
▪ Financial resources (investments, venture capital, subsidies, etc.) 
 
6) Legitimation 

According to Bergek et al. (2008) “legitimacy is a matter of social acceptance and compliance with 
relevant institutions”. For this purpose, it is key the existence of actors who push and lobby for setting 
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the technology in the political agenda, as well as for leveraging resources and triggering the 
implementation of favourable regulations and standards (Hekkert et al., 2007). Assessing the function of 
legitimation will require the analysis of the level of legitimacy of the TIS according to related actors, as 
well as the evaluation of the activities occurring within the system that might trigger legitimacy (Bergek 

et al., 2008). 
 
Diagnostic questions: 

▪ What is the average length of a project? Is there a lot of resistance towards the new technology, 
the setup of projects/permit procedure?  

▪ If yes, does it form a barrier?  
 
The indicators to be employed to measure the dynamics of this function are the following: 

▪ Rise and growth of interest groups  
▪ Lobby actions of interest groups  
▪ Alignment between TIS and current legislation 

 

Table 4. Structural and dynamic components of the TIS  
(own elaboration, adapted from Bergek et al., 2008). 

  



 

 

Table 5. Functions of Innovation Systems and proposed set of indicators (own elaboration, adapted from (Hekkert et al., 2007), (Bergek et al., 2008) and (Hekkert et al., 2011)). 

Knowledge development 
and diffusion 

Entrepreneurial 
experimentation 

Influence on the 
direction of search 

Market formation Mobilization of resources Legitimation 

GUIDING QUESTIONS 

• Is the amount of knowledge 
development sufficient for 
the development of the 
innovation system?  

• Is the quality of knowledge 
development sufficient for 
the development of the 
innovation system?  

• Does the type of knowledge 
developed fit with the 
knowledge needs within the 
innovation system?  

• (…) 

• Are there sufficient 
industrial actors in the 
IS? 

• Do the industrial actors 
innovate sufficiently? 

• Do the industrial actors 
focus sufficiently on 
large-scale production? 

• Does the experimentation 
and production by 
entrepreneurs form a 
barrier for the IS to 
develop? 

• Is there a clear vision on 
how the industry and the 
market should develop, in 
terms of growth and in 
terms of technological 
design?  

• What are the 
expectations regarding 
the technological field?  

• Are there clear policy 
goals regarding this 
technological field? - Are 
these goals regarded as 
reliable?  

• (…) 

• Is the current and 
expected future market 
size sufficient?  

• Does market size form a 
barrier for the 
development of the 
innovation system?  

 

• Are there sufficient human 
resources? If not, does 
that form a barrier?  

• Are there sufficient 
financial resources? If not, 
does that form a barrier? 

• Are there expected 
physical resource 
constraints that may 
hamper technology 
diffusion?  

• Is the physical 
infrastructure developed 
well enough to support the 
diffusion of technology?  

 

• What is the average length 
of a project? Is there a lot 
of resistance towards the 
new technology, the set-
up of projects/permit 
procedure?  

• If yes, does it form a 
barrier?  

 

INDICATORS 

▪ Bibliometric data 
o Citations 
o Volume of publications 
o Orientation in regard to 

the technology 

▪ Number of 
professors/researchers 

▪ Number, size and orientation 
of R&D projects 

▪ Investments in R&D 

Number of patents 

▪ Number of new entrants, 
including diversifying 
established firms. 

▪ Number of different types 
of applications. 

▪ Number of diversification 
activities of incumbent 
actors 

▪ Number of experiments 
with the new technology  

 

▪ Beliefs in growth potential 

▪ Incentives from 
factor/product prices 

▪ Extent of regulatory 
pressures 

▪ Articulation of interest by 
leading customers 

 

▪ Market size (technology 
capacity installed) 

▪ Number of customer 
groups 

▪ Actor’s strategies 

▪ Standards and purchasing 
processes 

 

▪ Rising volume of capital 

▪ Increasing volume of seed 
and venture capital 

▪ Changing volume and 
quality of human resources 

▪ Rise and growth of interest 
groups 

▪ Lobby actions of interest 
groups 

▪ Alignment between TIS and 
current legislation 

 



 

 

 METHODOLOGICAL APPROACH 

The following chapter introduces the methods employed in the present study in order to gather relevant 
information that contributes to answering the research question of the study and therefore to the 
attainment of the objectives previously defined. The chapter is divided into four (04) sections. The first 
one outlines the main instruments used for the information gathering process, which are subsequently 
described in detail in the other three sections. Thus, the second section resumes the process of 
stakeholder identification for the following realization of individual and group interviews. The third section 
describes the fieldwork conducted during 1 month in the city of Lima (Peru) in April 2016. Here 
information about the interviews, visits, meetings and main actors involved is provided. Finally, the last 
section introduces the ethical aspects that have been considered throughout the process of information 
gathering. 
 

6.1. Instruments for information gathering 

The methods and instruments utilized for gathering information in present thesis are:  

▪ Review of scientific literature and grey reports, the latter being mainly governmental and 
institutional reports related to the specific case of study and to the knowledge fields of climate 
mitigation policies, renewable energy (solar PV technology, specifically) and innovation 
systems. For this purpose, a bibliographic review was conducted in order to collect information 
about the topic of the study. This was carried out in the first stages of the research design and 
in the process of narrowing the case study. Moreover, further reference examinations have been 
realised throughout the development of the conceptual and methodological approach, as well 
as in the fieldwork and discussion stages.  

▪ Stakeholder identification, through a matrix model for the categorization of stakeholder’s 
information. 

▪ “Field work” in-situ, (in Lima, Peru), which comprises individual interviews and a group interview 
with relevant representatives of the stakeholder groups previously identified.  

 
The following sections provide a detailed explanation about the different steps and activities conducted 
in the process of information gathering for the study.   
 

6.2. Stakeholder identification 

The identification of stakeholders constitutes a preliminary stage for the attainment of individual and 
group interviews in order to gather information and insights to accomplish the purposes of the study. For 
doing so, a matrix model to integrate relevant information about key stakeholders was provided by the 
Stockholm Environment Institute (SEI) and adapted according to the needs and specifications of the 
present study. The process of stakeholder’s determination was performed in two stages, a first stage 
prior to the field work, that allowed the preliminary identification of key stakeholders to start the contact 
with, and a second stage within the fieldwork phase, in that further actors were identified through the 
recommendations of the previous ones, or through other strategic contacts from the author of the study. 
The main parameters that were included in the stakeholder’s identification matrix are the following:  

1) Type or organization that the stakeholder belongs to; 
2) Principal knowledge field that the stakeholder is involved in;  
3) Potential benefit that the stakeholder can provide to the study, both in qualitative and 

quantitative terms; and  
4) Contact details.  

 
Regarding the type of organization, six categories have been defined:  

1) Government (at national and subnational level);  
2) Association and network;  
3) Business and private organization (this referring to private entities that include as well 

organizations of public right);  
4) Cooperation and multilateral organization;  
5) Non-governmental organization (NGO); and  
6) University or research centre 



 

 

Furthermore, the distinction between the fields of knowledge that the stakeholders are mostly related to 
has been organized in terms of the main topics that the study addresses in its conceptual approach; 
that are: 

1) Energy;  
2) Renewable energy; 
3) Climate policy;  
4) Innovation systems;  
5) International cooperation.  

 
Finally, the determination of the sorts of potential benefits that the stakeholders can deliver to the study 
is directly related to the main aspects of analysis in the conceptual approach and the frameworks that 
have been hereto applied. Such ones correspond to the topics of climate policy transfer and 
technological innovation systems. Thus, the most relevant potential benefits that have been identified 
are:  

1) Knowledge on nation-wide climate mitigation policies and strategies;  
2) Current and historical background of the implementation of regulations, policies and policy 

instruments for renewable energies;  
3) Knowledge on the development and specificities of the Solar PV technology and its market 

potential;  
4) Current and historical background of the process of implementation of Solar PV installations 

within the country;  
5) Knowledge on the nation-wide policies and strategies regarding innovation and innovation in 

the RE field;  
6) Current and historical background of the cooperation and bilateral actions taken between EU 

and Peru within the RE field.  
 
It is worth stating that one stakeholder might be potentially related to more than one type of organization, 
as well as of knowledge field or potential benefit. Nevertheless, only the main category that the 
stakeholder can be linked to for the purposes of the study has been included, in order to maintain a 
simplified presentation of the information in the matrix. Furthermore, some stakeholders might currently 
belong to a different category than the one that is presented in the frame, given that they performed in 
past periods a role that was relevant for the purposes of the study. As an example, Alfredo Dammert 
will be classified as a government-related stakeholder, provided that the relevance of its participation in 
the study lies principally in the position he fulfilled as former president of OSINERGMIN. However, 
nowadays he works mainly as a consultant and a professor in PUCP University. The model of the 
stakeholder identification matrix is shown above, and the matrix with the stakeholders’ information 
completed is presented in Annex 1. 
 

Table 6. Stakeholder identification matrix model (own elaboration). 

 
 
A total of 28 stakeholders have been identified to be relevant for the objectives of the present work, 
which are distributed in the following type of organizations:  
 
 
 



 

 

 
Table 7. Type of organization to which the stakeholders belong (own elaboration). 

 

Type of organization 
# of 

Stakeholders 

Government 7 

Association/Network 2 

Business/private organization 6 

Cooperation/multilateral 
organization 

5 

NGO 2 

University/research centre 6 

 
 
The principal knowledge fields that the stakeholders are related to are allocated in the following manner:  

 

Table 8. Type of knowledge field to which the stakeholders are related (own elaboration). 

 

Type of knowledge field 
# 

Stakeholders 

Energy 7 

Renewable energies 15 

Climate policy 2 

Innovation systems 3 

International Cooperation 1 

 

 
Lastly, regarding the determination of the sorts of potential benefits that the stakeholders can deliver to 
the study, of all the identified stakeholders there is a stronger majority on those who contribute to: 
 

3. Knowledge on the development and specificities of the Solar PV technology and its market 
potential;  

4. Current and historical background of the process of implementation of Solar PV installations 
within the country;  

 
The grounds for this is that currently in Peru there is a wider set of actors in the renewable energy market 
who focus on the development and implementation of renewable energy projects, as well as on the 
assessment of the development of the technology from an institutional or organizational perspective. In 
addition, there is not a wide arrange of actors who are working towards the development of innovation 
and innovation systems in the country, as there is a lack of tradition and practice in this field. This is a 
weakness that needs to be addressed. 
 

6.3. Field work 

With the aim of conducting the interviews to the stakeholders previously identified in the matrix 
presented above, a fieldwork trip to Lima (Peru) was carried out with a total duration of 30 days, from 
the 1st April until 1st May in 2016. The reason for carrying out the trip was that “in-situ interviews” 
guarantee a more enriching process of information gathering, learning and interaction with the 
stakeholders. Furthermore, the main activities planned for this purpose were to carry out individual 
interviews and a group-interview to the stakeholders, with the aim of obtaining information and 
generating knowledge about the process of transfer and implementation of renewable energy-related 
policy and policy instruments between European countries and Peru, the process of implementation of 
Solar PV installations and the evolution of its market in the country, as well as about the features and 
evolution of the innovation system linked to the solar PV technology. During the fieldwork stage in Lima, 
25 individual interviews and a group interview were conducted, which took place throughout the 4 weeks 
of the stay. Thus, out of the 28 stakeholders previously identified and described in the stakeholder 
identification matrix (Annex 1), two (02) of them were not able to be reached, which are the Peruvian 



 

 

Association of Solar Energy (Miguel Reátegui), and the president of the directorate of the Committee 
for the Economic Operation of the National Interconnected (electric) System), COES (César Butrón). 
Another interview was held in a small group of two (Stefan Pawels and Victor Velarde, from the 
European Commission in Peru), and three (03) stakeholders were replaced by other representatives of 
their own organization. The information regarding the individual interviews conducted in the study is 
provided in Annex 2. 
 
The group interview was organized in the last week of the fieldwork stage, the 26th April, in order to have 
sufficient time to identify a representative sample of stakeholders to attend the event, as well as to 
sufficiently engage them in the activity. The group interview took place in the meeting room of GRUPO, 
a research centre of renewable energies in support of the rural Peruvian sector at the Pontifical Catholic 
University of Peru, from 8:30 until 11:30. A total of 13 participants (all that were previously convened) 
attended the meeting, representing the academic, business, NGO, government and cooperation 
sectors. The methodology utilised in the workshop was to present a simplified version in PowerPoint 
format of the main features of the TIS system in relation to the most relevant aspects of the Solar PV 
sector in Peru. The aim of the even group interview was to foster a wide discussion among the 
participants, and obtain a historical and current vision of the situation of the Solar PV technology in Peru 
in terms of the different functions of the innovation system, its barriers and drivers, and its policy 
implications. The list of the participants, as well as some relevant pictures of the event is presented in 
the Annex 3. 
 
In addition to the previously planned activities of individual and group interviews, three more activities 
related to the study arose during the stay in Lima. The first one was a field visit to a small solar/wind 
hybrid installation in a poultry farm close to the city of Huacho, which is located 150 km to the northern 
coast from Lima. The purpose of the visit was to witness the installation of a new wind turbine of 1000W 
conducted by the company Waira, whose owner, Franco Canziani, had been beforehand interviewed. 
The visit took 6 hours, and during that period the turbine could be installed, as well as the author of the 
present study was able to visit the houses of the farm’s employees, which were the ones benefiting from 
the energy obtained from the hybrid installation; as well as the ranch-houses where the chicken were 
breed. These ranch houses were in turn powered by solar PV plaques, but belonged to a prior installation 
made by another company. The second activity was the invitation from the National Council of Science, 
Innovation and Technology (CONCYTEC) to participate in a workshop held in the National University of 
Engineering the 12th April from 9 am to 12 h to discuss the draft version of the future “National Strategy 
for Innovation in Energy and Renewable Energy”. Even though more than 20 actors of different related 
sectors were invited, only 3 persons assisted, which provides a representative picture of the lack of 
interest regarding renewable energy and innovation related matters.  
 
Finally, the third activity took place in the last week of the fieldwork stage, and it consisted on the 
participation of the author of the present study as a speaker in a workshop held on the 29th April in 
Iquitos, the capital of the Peruvian Amazon (in the region of Loreto), which was named “Renewable 
Energies and Sustainable Development in the Loreto region”. The workshop was organized by the 
Friedrich Ebert Adenauer Foundation and coordinated by Pedro Gamio, former Vice-Minister of Energy 
in Peru. The attending public belonged to different actors related to energy and environment of the 
region, and the main goal of the workshop was to discuss the challenges of the energy matrix in the 
region, conduct a SWOT analysis for the development of renewable energies in the region, and establish 
a preliminary set of actions and strategies in coordination with all the actors participating in the event. 
The author of the present document conducted a presentation of the first conceptual approach of the 
present study and its preliminary findings, and helped in the development of the SWOT analysis. Some 
pictures from the different fieldwork related activities that have been described above, are shown in the 
Annex 4.  
 

6.4. Ethical aspects in the information gathering process 

The ethical aspects that have been considered throughout the realization of individual and group 
interviews are the following:  

1. All the persons involved in the interviews, both individual and group interviews (focus group), 
participated voluntarily, after being informed about the objectives and implications of the study. 
Prior to the interview, each of the interviewees were asked to read and sign (if they would agree) 
an informed consent. The model of the informed consent that was distributed to all participants 
is presented in Annex 5. 



 

 

2. All the participants in the interviews were asked for permission to record the interview through 
a voice recorder as well as to include their names in the study. All participants gave permission 
for their names to appear in the study. Nevertheless, 2 interviewees were not able to provide 
authorization for recording the interviews, and a third interview could not be recorded for 
technical reasons. In those cases, only manually written notes were taken. 

3. The author of the present study has committed to communicate the final results of the project 
to all the interviewees, as a means of “devolution” of the results to the actors that were involved 
and contributed to fulfilling the purposes of the study. 

  



 

 

 RESULTS 

This chapter presents the results of the study, which are divided into three (03) different sections. The 
first section conducts a description of the case study, which focuses on a descriptive and historical 
overview of the development of the RE sector in Peru and the deployment of the Solar PV technology. 
The second section tackles the characterization of the policy transfer process, which is in turn 
encompassed by the historical narrative of the policy transfer process and the subsequent assessment 
of the policy transfer process according to the Dolowitz and Marsh framework. The last section presents 
the general assessment of the structural and dynamic components of the Peruvian Solar PV innovation 
system. 

7.1. Description of the case study 

Peru is located in the central-western region of South America, and it is bordered by Ecuador, Colombia, 
Brazil, Bolivia, Chile, and the Pacific Ocean. It has a territorial extension of 1.285.214,6 Km2 and is 
divided into three (03) main natural regions: coast, rainforest and the Andean mountains (MINAM, 2016). 
Peru is widely rich in natural resources; it is ranked within the 17 countries with highest biological 
diversity in the planet, provided its ample variety of species, ecosystems and landscapes (MINAM, 

2014). Peru is also classified among the 20 countries in the world with more hydrological resources, 
which are principally distributed between three (03) watersheds: the Atlantic watershed, which contains 
the major part of the available water (97,2%), the Pacific watershed (2,2%), and de Titicaca watershed 
(0,6%) (ANA, 2013). The total population in Peru is approximately 31,2 million inhabitants, from which 
roughly 77% live in urban settlements and 23% is situated in rural areas (INEI, 2015). The Peruvian 
population has experienced a sustained increase during the last decades. During the period 1993 until 
2015, the population augmented in 32%, and the projections show that in 2033 it will reach to 36,7 
million of inhabitants (MINAM, 2016).  
 
The national economy has been growing since 2005, given the increase of exports within the sectors of 
mining, oil and gas, and agriculture and livestock (BCRP, 2015). During the period 2005-2009 Peru had 
yearly increases between 6% and 9% in its GDP. From 2009 until 2016 the raise in GDP decreased 
from 6% in 2011 until 2,4% in 2014 (BCRP, 2015). This informs a deceleration of the economy within the 
last years, despite that the evolution of the GDP continues to be in positive ranges. Furthermore, the 
latest improvements in the economic performance of the country were coupled with decreases in poverty 
rates. Thus, in 2004 the 59% of population was in situation of monetary poverty, which was reduced to 
24% in 2013 (INEI, 2015). This is highly critical in rural areas, where current population in extreme 
poverty represents the 14%, whereas in urban population a portion of 1% is in condition of extreme 
poverty (INEI, 2015). Currently, Peru is classified by the World Bank as an “upper medium income 
country” and as “easy for investing” according to the 2015 World Bank Ease of Doing Business Index 
(WB, 2016). Moreover, UNDP has ranked the country with an Index of Human Development of 0,73, 
which corresponds to high human development (UNDP, 2016). Nevertheless, despite the improvements 
in the general socioeconomic parameters, the country still faces acute challenges in terms of wealth 
distribution and life quality enhancement of the population, mainly in rural areas, where access to basic 
resources and infrastructure related to clean water, electricity, education, and others, is not fully secured. 
 
The growth in population and economic performance in the country has led to a rise in the internal 
demand for electricity in order to supply requirements at the domestic and industrial level (MEM, 2014a), 
being the building and mining sectors those with higher electricity requirements in the industrial arena 
(Mendiola et al., 2012). The electric market has historically been one of the most dynamic markets in the 
country (Dammert et al., 2013), given its key role as a motor of development of the country, the variations 
in the energy mix due to the diversity of energy resources available in the country, and the 
transformations in the electricity related institutional context. In this vein, in the last decades the electric 
sector in Peru has undergone a process of structural reform towards the liberalization and privatization 
of its activities, which prior to the 1990s were entirely centralized in a vertical monopoly managed by the 
State (Dammert et al., 2013). The enactment of the Electricity Concessions Law in 1992 (Law 25844) 
fostered the separation of the activities of generation, transmission and distribution of electricity, as well 
as the progressive concession of these activities to private companies (Campodónico, 1999). Currently, 
the electric sector is majorly composed by private companies, which hold 72% of the market, while public 
companies encompass the remaining 28%. This latter is allocated between generation and distribution 
activities, as transmission is utterly managed by private companies (MEM, 2014b).  
 



 

 

The Peruvian electric market is compounded of the National Electric Interconnected System (SEIN) (on-
grid system), and the Isolated Systems (SSAA) (off-grid systems). The SEIN provides electricity for the 
major part of the country (87% of the national territory); while SSAA procures energy for areas not 
covered by the SEIN due to infrastructure and/or cost limitations. The SSAA encompass 13% of the 
electricity coverage in the country, and are principally located in rural, suburban and frontier areas 
(MEM, 2009). The electricity sector encompasses executive, regulator and direct agents. The principal 
executive actor is the Ministry of Energy and Mines (MEM), which through the General Directorate of 
Electricity constitutes the governing body of the sector. The main regulatory actors are the Supervisor 
Body in Investments in Energy and Mining (OSINERGMIN) and the Committee of Economic Operation 
of the National Electric Interconnected System (COES). The direct agents are encompassed by the 
public and private companies for electric production, transmission and distribution, ADINELSA, which is 
a state-owned company for the administration of the electric infrastructure of the State, FONAFE, the 
body in charge of the funding of the public companies of the State, and the set of self-ruling and 
regulated customers that provides the demand for electricity (MEM, 2009).  
 
As stated before, a sustained increase in electricity demand and production has characterized the 
electricity sector in the last decades. The national consumption of electric energy augmented in 7% 
throughout the period 2005-2015, and the consumption per capita ascended from 937 kW.h in 2005 to 
1355 kW.h in 2015. To attend this increase in demand, the total installed capacity for electricity 
production augmented from 6200 MW in 2005 to 12251 MW in 2015, which represents a rise of 98% of 
the total installed capacity, coupled with an increase of the electricity production of 6,5% during this 
period (2005-2015) (MEM, 2015). A major task to accomplish in the sector has been the progressive 
enhancement of the electric infrastructure and the investment in social projects in order to increase and 
secure the electricity provision to the population in rural, frontier and isolated areas; a process called 
“rural electrification” (Peruvian Parliament, 2006). Enhancing the electric frontier in the country constitutes 
a challenging matter given the vast extension of the Peruvian territory, its geographic and climatic 
diversity as well as the dispersion and isolation of a wide number of its communities (MEM, 2010). In 
this sense, in 1993, 43% of the Peruvian population did not have access to electricity, which decreased 
to 29% in 2003 (MEM, 2014b).  
 
Rural electrification constitutes a key driver for the development of the country in terms of securing 
comfort and wellbeing for the population as well as a triggering factor for the development of productive 
activities in communities that show the higher rates of structural poverty (WB, 2013). With the purpose 
to strengthen the institutional efforts towards rural electrification, the Peruvian Government promulgated 
in 2006 the General Law for Rural Electrification (Law 28749), which established the creation of a fund 
for investments in stated-managed projects for rural electrification and encouraged the use of non-
conventional renewable energies for these purposes (Peruvian Parliament, 2006). This was followed by 
the subsequent implementation of the National Plan for Rural Electrification 2011-2020 (PNER, in 
Spanish). In 2013 the percentage of population with access to electricity had increased to 91%  (MEM, 

2014b). The newly implemented National Plan for Rural Electrification 2015-2024 has set the goal to 
provide electricity infrastructure for 2,2 million of inhabitants in order to achieve the total coverage of the 
electricity demand in the country. For doing so, the plan incorporates state-managed investments in 
installations based on non-conventional renewable energies, both for on-grid and off-grid systems 
(MEM, 2014c). 
 
Another key feature within the Peruvian electricity sector is the progressive transformation and 
diversification of the energy mix in the last decades. Historically the production of electricity in Peru has 
been dominated by hydroelectric power centrals, given the wide availability of hydrological resources in 
the country and its high potential for electricity production (Campodónico, 1999). In 1995 the electricity 
production in hydroelectric power plants represented the 77% of the total national production, while 
thermal generation shared the remaining 33%, which was mainly based on diesel (MEM, 2015). 
Additionally, as stated above, the use of non-conventional renewable energy sources, based principally 
on wind and solar technology, has historically been confined to off-grid systems for rural electrification. 
These systems have been mainly part of small pilot projects implemented by NGOs, universities and 
international cooperation agencies to provide electricity for illumination purposes to rural communities   
( (Escobar, 2016); (Horn, 2016)). Some other installations have been implemented in private residences 
and small industrial and productive sites ( (Espinoza, 2016); (Coronado, 2016)). Thus, the share of non-
conventional renewable energies in the national electricity production mix during the period 1970-2000 
was minor (MEM, 2015).  
 



 

 

The discovery in the 1980s and its subsequent exploitation in 2004 of a gas field with one of the highest 
gas potential of South America (OSINERGMIN, 2014), the Camisea site, triggered the transformation of 
the composition of the energy mix in the country. Since then natural gas has progressively substituted 
an already declining petroleum industry in thermoelectric production7, and throughout the last decade 
has gained an increasing participation in the national energy mix for electricity production 

(OSINERGMIN, 2014), constituting one of the key motors for sustaining the augment in energy demand 
in the country  (MEM, 2015). In this vein, throughout the following years the participation of thermal power 
in electricity production progressively increased, representing in 2008 the 41% of the energy mix, while 
hydroelectric sources had decreased to 59% (MEM, 2015). The grounds behind the progressively 
extended use of thermal power in electricity generation are the higher rates of cost-effectiveness that it 
entails in comparison with hydroelectric plants. A main driver for that has been the implementation of 
projects of combined cycle in thermal plants and the investments promoted by the state in natural gas 
production and transportation infrastructure (Mendiola et al., 2012). In 2015 the thermoelectric production 
slightly surpassed the hydroelectric generation, with 48,5% and 49% of share in the energy mix, 
respectively. Non-conventional renewable energy contributed through a 0,5% from Solar PV energy and 
1,3% wind energy (MEM, 2015). 
 
The slight increase of non-conventional renewable energies in the current energy mix (based on data 
from 2015) is the result of the initiation of a process of institutionalization of the use of these sources of 
energy for electricity production within the SEIN and to cope with national objectives for rural 
electrification. During the last decades, pressure groups in Peru advocated for the implementation of a 
legal framework to foster the participation of REs in the electricity market and stimulate the investments 
in this field. The pressure groups encompassed mainly actors from NGOs (such as Soluciones 
Prácticas), cooperation agencies (i.e., the German cooperation – GIZ), small and medium companies 
(i.e., Q Energy, Waira, Delta Volt, among others), and research centres in universities (UNI, PUCP). 
The progressive support from the above-mentioned actors towards the deployment of renewable 
energies is due to the increasing acknowledgement of the high potentialities that renewable energies 
entail for electricity production. In this line, Peru is one of the countries with the highest levels of solar 
radiation in the world (in average above 6 kWh/m2/day) (ARE, 2014), mainly concentrated in the southern 
areas; and presents a strong wind capacity, with a predicated wind potential of roughly 22MW (IRENA, 

2013). Nevertheless, in the latter case, only 1% of the wind potential has so far been exploited. As stated 
above, non-governmental actors mainly promoted the projects based on non-conventional REs.  
 
In 2008 the Peruvian Government enacted the “Legislative Decree 1002 for the promotion of the 
investment or the generation of electricity with the use of renewable energies”. This constitutes the first 
institutional arrangement towards providing a framework for the deployment of renewable energies. This 
Legislative Decree is part of a package of regulatory reforms undertaken during the period 2006-2008 
by the government in order to meet the requirements in terms of environmental management and 
technological innovation established in the context of the negotiations for the United States – Peru Trade 
Promotion Agreement. Both parties signed the trade promotion agreement, which was named TLC by 
its designation in Spanish, in 2006 (Legislative Decree 1002 2008). The legal instrument encompassed 
the provision of achieving a goal of 5% of contribution of renewable energies in the electricity production 
mix by 2013, which by now has not yet been accomplished (MEM, 2014b). Moreover, the Decree set the 
requirement to OSINERGMIN to implement a support scheme for the allocation of the tariffs of energy 
production with RE and the assignment of the prospects of RE installations through the implementation 
of auctions (Legislative Decree 1002, 2008). This implied the design and enforcement of a novel policy 
instrument within the Peruvian institutional context in order to build a protected space in the market in 
which REs could be progressively deployed and diffused (Mendoza, 2016).  
 
During 2008 and 2009 OSINERGMIN carried out the design of the “Renewable Auctions” (RA) 
mechanism, as a support scheme to enforce the requirements of the Legislative Decree 1002. The main 
priority for the Peruvian Government is to guarantee security for the investors in REs (IRENA, 2013). It 
is relevant to mention that the design of the Peruvian RA scheme was entirely conducted by 
OSINERGMIN without the participation of MEM (Mendoza, 2016). According to IRENA, Peruvian auctions 
schemes are characterized by encompassing clear market-based regulations and procedures in order 
to foster and facilitate the participation of bidders. Peruvian RAs are organized at an international level 
(carrying out the call for tenders both for national and international providers) with a frequency of no less 

                                                      
7 Natural gas constitutes the first source of fuel for electricity generation in power plants (70%). Other minor fuels are Diesel 2, 
refinery gas and biogas (MEM, 2014b) 



 

 

than 2 years, and they are constituted as “technology-specific pay-as-bid sealed-bid auctions” (IRENA, 

2013), which means that in each auction the energy required is divided by type of RE technology 
(biomass, wind, solar, geothermal, tidal and small hydro with installed capacity below 20 MW8), in line 
with the dispositions established in the Legislative Decree 1002) (Quintanilla, 2016). The annual energy 
required (the quota) (MWh/year) and the types of technology that are going to participate in attaining 
this demand are defined by MEM. OSINERGMIN establishes a ceiling price for each technology, which 
is not revealed during the bid. Furthermore, the bidder must comply with a wide range of technical and 
financial requirements that OSINERGMIN has determined in order to guarantee the sustainability of the 
RE projects and the prevention of financial issues and delays in the implementation (Mendoza, 2016).  
 
In this sense, OSINERGMIN claims that establishing high guarantees is a key factor in order to ensure 
the effective implementation of the construction and operation of the RE projects (Mendoza, 2016). 
Hence, the bidders must deposit a guarantee of 50.000 USD/MW when submitting their bid and a 
performance bond of 250.000 USD/MW if they sign the contract for the provision of RE service (for 
successful bidders) (Quintanilla, 2016). If the provider incurs in delays for a specific period already 
defined by OSINERGMIN (usually two quarters of the total time of the infrastructure construction), 
penalties will be assigned to the provider regarding the guarantees previously deposited (Quintanilla, 

2016). The current guarantees and financial requirements are the result of a process of periodic 
increases in its initial amounts and established procedures. The reason for this is to impose more 
stringent conditions to the bidders and thus enhance the accuracy of the process, according to Mendoza 
(2016).  
 
These modifications have been reflected in the several modifications of the Regulation of the Legislative 
Decree that have taken place from the implementation of the regulatory instrument until present times ( 

(Coronado, 2016); (Mendoza, 2016)). The main criteria to select the winner bidding project is the lowest 
price, according to the goals of achieving cost-effective prices for RE production in order to become 
competitive in the electric market. Therefore, there are no complementary criteria in this process in order 
to respond, for example, to local development criteria by demanding the compliance with the 
participation of a certain percentage of local RE producers (meaning Peruvian energy producers and 
providers). In this sense, the auction scheme is entirely designed under market-based criteria with 
simple and stringent criteria in order to ensure the highest efficiency in the project and effectiveness in 
the costs  (Mendoza, 2016). Mendoza claims that if the overall REs demand in an auction was fragmented 
into smaller projects with local inclusion criteria, then the administrative procedures would be more 
expensive, as well as given economy of scale, the overall projects would incur in higher costs, which 
would affect the competitiveness of the RE tariffs. 
 
The principal functioning basics of the support scheme is that RE providers (successful bidders) sell the 
electricity produced to the market and they receive a fixed tariff within a contract of 20 years (IRENA, 

2013). The tariff is thus defined throughout the auctions conducted by OSINERGMIN. The successful 
bidders are awarded with priority in the access and dispatch in the transmission and distribution nets of 
the electric interconnected system (SEIN). RAs constitute a subsidized scheme for the promotion of 
REs within the electricity market. In this sense, part of this subsidy is allocated to the electricity bill of 
the customers of the SEIN. From 2009 until 2016, four (04) RAs have been organized, providing a total 
RE installed capacity within the country of 1274 MW, from which Solar PV accounts for 280 MW. The 
installed capacities of the different RE technologies are presented in the table X. In general terms, the 
implementation of the auction scheme has deemed positive results in terms of cost-effectiveness and 
installed capacity ( (IRENA, 2013); (Mendoza, 2016)). Two (02) rounds composed the first auction. The 
first round encompassed 31 bidders, out of which 26 won the bid. In the second round 25 presented 
their bids, and 1 winner was awarded (OSINERGMIN, 2014). The achieved installed capacity in this 
auction was 429 MW and the generated energy 1972 GWh/year, out of which Solar PV accounted for 
172,94 GWh/year, with an average annual price of 243,92 USD/MWh (Quintanilla, 2016). The prices 
obtained through the bid were lower than the ceiling prices previously determined by OSINERGMIN.  
 
In the second auction, which took place in 2011, 37 bidders presented their offers, which turned into 10 
successful bidders. This rendered a total installed capacity of 210 MW and a produced energy of 1153 
GWh/year, in which Solar PV contributed with GWh/year with an average annual price of 186,27 
USD/MWh  (Quintanilla, 2016). In the third auction, held in 2013, the MEM only defined RE projects for 

                                                      
8 These are the RE technologies that are included in the Legislative Decree 1002 (DL1002 - 2008). 



 

 

biomass and small hydroelectric, leaving aside of the auction process wind and solar technologies9. No 
biomass projects were awarded, and out of the 24 small hydro bidders, 19 projects resulted in 
successful. This provides an amount of energy production of 1277,88 GWh/year, which is supplied by 
an installed capacity of 204,7 MW. Finally, the fourth auction took place in 2015 and finished in the first 
trimester of 2016. In total 111 projects participated in the bidding process, out of which 13 were granted 
as successful winners. These projects will have contributed with 1739,2 GWh/year to the electric system, 
which is equivalent to an installed capacity of 430,2 MW. Out of this, Solar PV presented a share of 
523,4 GWh/year and an annual average price of 48,09 USD/MWh (Quintanilla, 2016).  
 
From the results of the auctions it is noticeable the significant decrease in the prices of Solar PV, which 
along with the prices of wind power, positioned Peru as a competitive market for REs. In this vein, the 
price of Solar PV (USD/MWh) to produce renewable electricity has decreased in 78% throughout the 
three auctions in which the technology has participated. Solar PV currently presents, according to the 
results of this last auction, prices that are directly competitive with conventional energy sources in the 
country (Mendoza, 2016), given prices within the hydroelectric and thermoelectric sectors range between 
33 and 48 USD/MWh. During the period 2011-2015 the electricity bills of the customers of the system 
were augmented in 5,9% given the partial funding of the RE projects and of other issues related to the 
electricity generation system (Quintanilla, 2016). Out of the RE projects granted in the first three (03) 
auctions, the majority are already being implemented without further delays. The Solar projects awarded 
in the last auctions will begin its construction in 2018 (Mendoza, 2016). A significant issue to consider is 
that the majority of the companies participating in the auctions and resulting in successful bidders are 
foreigners, principally Spanish, Italian and German, such as Enersur, Engi, Energreen, GDF Swes and 
Greenergy. Local companies, which are commonly small and medium sized business, participate as 
complementary providers for specific services, such as the provision of technicians for the installation 
of the RE systems ( (Mendoza, 2016);  (Rosas, 2016); (Canziani, 2016)). However, they do not participate 
as direct investors and leaders of the RE projects connected to the grid-system.  
 
On the other side, in 2013 MEM, through its Directorate of Rural Electrification (DGER) announced the 
organization of an auction for Solar PV off-grid electricity production in order to address rural 
electrification and raise the electrification coefficient from 93% to 99% (MEM, 2015). This would be 
achieved through the implementation of 450.000 solar panel kits divided in three different auctions that 
correspond to the implementation of the systems in three different regions of the country: coast, Andean 
area (mountain) and rainforest. The bidding process was managed by the MEM (through DGER) with 
the participation of two (02) representatives from OSINERGMIN (Mendoza, 2016). The bidding system 
was delayed until 2014, in which the three different projects were allocated to the same company 
(ENRON, Italian company), which would therefore oversee the installation, operation and maintenance 
of 450.000 solar panels throughout the three (03) determined regions in Peru (Quintanilla, 2016). 
Nevertheless, due to delays in the compliance of the contract by the company, in 2016 no actions from 
the company had been initiated in order to start the installation of the projects. This, along with the fact 
that the overall auction was allocated to a single bidder, has triggered numerous claims and 
disagreements among the actors within the RE and specifically the Solar PV sector ( (Coronado, 2016); 
(Hadzich, 2016); (Espinoza, 2016); (Escobar, 2016)). The following tables show, respectively, the total 
installed capacity achieved during the on-grid auctions and the specific characteristics in terms of energy 
generated for the electric system and annual average price for each technology in every auction. 

 

 

 

 

 

 

 

 

 

                                                      
9 Mendoza claims that this was a surprise for OSINERGMIN, as solar and wind demand was expected (Mendoza, 2016). No 
explanation for the decision of MEM has been identified.  



 

 

Table 9. Total installed capacity by type of RE technology in the 4 RA (own elaboration adapted from (Quintanilla, 2016)). 

 

Technology 
Installed Capacity 

(MW) 

Biomass 23 

Biogas 11 

Wind 394 

Solar 280 

Small Hydro 566 

Total 1274 

 

Table 10. RE generation and average price of the RE technologies in the RAs implemented in Peru  
(Own elaboration adapted from (Quintanilla, 2016)). 

 

AUCTIONS 

BIOMASS WIND SOLAR SMALL HYDRO 

Energy 
(GWh/year) 

Average 
Price 

(USD/MWh) 

Energy 
(GWh/year) 

Average 
Price 

(USD/MWh) 

Energy 
(GWh/year) 

Average 
Price 

(USD/MWh) 

Energy 
(GWh/year) 

Average 
Price 

(USD/MWh) 

1st Auction 
(2009) 

143,3 63,5 571 89,62 172,94 243,92 1084,34 60,02 

2nd Auction 

(2011) 
14,02 

69,5  

(biomass 
agroindustry) 

99,99 

(biomass from 
urban waste) 

415,76 75,42 43 186,27 679,93 55,61 

3rd Auction 

(2013) 
0,00 0,00 0,00 0,00 0,00 0,00 1277,88 59,64 

4th Auction 

(2015) 
29,0 77,0 738,6 37,79 523,4 48,09 448,2 43,86 

 

7.2. Characterization of the policy transfer process 

The present section presents, in the first place, the historical narrative of the policy transfer process, 
followed by the assessment of the policy transfer process through the Dolowitz and Marsh framework. 
 

7.2.1. Historical narrative of the transfer process 

In the decade of the 2000, increasing activities of I+D in Europe and EEUU within the field of REs 
technology fostered its growth and competitiveness. This, along with the acknowledged high wind and 
solar potential of the country, and the historical implementation of these technologies within small 
projects of rural electrification, created an enabling environment that brought the interest of small and 
medium Peruvian companies to develop the business of REs in rural, but also in urban areas. This 
constituted the beginning of the transformation of the small Peruvian market of REs, focused primarily 
on rural electrification through aid projects funded by intergovernmental and cooperation agencies, 
towards its implementation in urban areas and its potential positioning as a source of electricity 
generation within the national electric system (SEIN). Here small Peruvian companies, which some of 



 

 

them were already participating in rural electrification projects, started exploring the urban market, as 
well as the potentialities of developing large parks of wind and solar installations that were connected 
to the national grid.  
 
Nevertheless, as the sector was in its first stages of development in the country, there was not a 
regulatory framework that fostered the development of the REs as a motor for investment within the 
national electricity production system. In this context and during the period 2000-2005 a set of actors in 
the REs sector started advocating in the academic and political sphere for the enactment of a law that 
legitimized the deployment of these technologies. In that moment there was already a set of Peruvian 
companies that performed installations in rural areas as well as small installations in urban sites. Some 
of them were Q Energy, Waira, DeltaVolt and Meningenieros. Nevertheless, the lack of regulation 
prevented the companies from obtaining loans and financial aid to expand their businesses through the 
importation and acquisition of more advanced equipment, the training of their teams, and the 
establishment of commercial alliances ( (Rosas, 2016); (Canziani, 2016)). On the other side, APES 
(Peruvian Association of Solar Energy and the Environment), created in 1981, along with academics 
from different universities in the country (such as CER-UNI and GRUPO-PUCP), representatives from 
Soluciones Prácticas (NGO) and from GIZ, among others, organized and participated in academic and 
political events in order to advocate for the development of the REs sector in Peru ( (Espinoza, 2016)); 
(Horn, 2016). Conferences such as the Symposium of Solar Energy, annually organized by APES since 
1993 (APES, 2017) were the venue for discussions regarding the perspectives of REs, and specifically 
for Solar energy, for the future in Peru, and regarding the need for institutional arrangements to support 
this development  (Espinoza, 2016).   
 
In 2007 several representatives of both Peruvian and foreigner companies within the REs sector created 
the Peruvian Association for Renewable Energies (APEGER), with the purpose to articulate strategies 
for the advocacy towards the development of a law to foster investments in renewable technologies 

(Coronado, 2016). APEGER, through the representation of their President and Vicepresident (Alfredo 
Novoa and Juan Coronado, respectively) carried out their work through two strategies, raising 
awareness in public opinion, and advocacy in the political spheres. In the first case, they organized 
meetings with interested parties within the field, published press articles in newspapers and participated 
in documentaries, public debates and interviews in national television. On the other side, they organized 
meetings with the bureaucrats of the Ministry of Energy and Mines (MEM) as well as with the Committee 
of Energy and Mining of the Parliament, and presented in different occasions proposals for policy and 
law development in joint Parliamentary sessions (Coronado, 2016). Representatives of APEGER claim 
that they encountered high resistances among the public servants in MEM and in the Congress, as well 
as from some sectors from the general public. They also argue that the main opposing actor in their 
advocacy labour was the National Association of Mining, Oil and Energy, which gather large companies 
in the gas, oil and hydro electrical sectors, and held a position against the potential development of REs 
as a contributor in the national electric system (SEIN) (Coronado, 2016). 
 
Concurrently, in 2006 Pedro Gamio, a former consultant in energy legislation in BID and ex advisor of 
the Committee of Energy and Mining of the Parliament, was appointed in 2006 Vice Minister of Energy 
at the MEM. Gamio defines himself as a fierce defender of REs and of the huge potential that these 
technologies entail for the development of the country. He asserts that these convictions were the result 
of several visits to Germany that he conducted during the first years of the 2000s. In these tours he 
visited wind and solar parks in different regions of the country and realized the relevance that these 
technologies bear for future energy security and independency. This was an inspiration for his future 
work as consultant and subsequently as Vice Minister of Energy (Gamio, 2016). Throughout the 2 years 
that Gamio held the position of Vice Minister he fostered the institutionalization of REs within the 
Ministry. Many different actors acknowledge the political support that Gamio procured to REs, and the 
wide advocacy work that he conducted ( (Horn, 2016); (Espinoza, 2016) (Verástegui, 2016); (Hadzich, 2016); 
(Canziani, 2016)).  
 
Gamio organized a group of experts from both the MEM and from institutions outside the Ministry, such 
as Soluciones Prácticas, in order to develop a project for the design of a regulatory framework for REs. 
He alleges that a driver for the development of the work that he and the group of experts conducted was 
the support received by the Minister (during that period), Juan Valdivia (Gamio, 2016). The project was 
presented without success in several occasions in the Peruvian Parliament, facing resistances from 
different parties, which in turn, according to Gamio, represented the interests from the gas and hydro 
electrical industry  (Gamio, 2016). It is worth emphasizing that Gamio and Coronado, despite that they 



 

 

seldom collaborated in the advocacy work for REs (Coronado, 2016), both allude to encountering similar 
opposing arguments from the actors against the regulation of REs (political parties, bureaucrats, 
members from the energy industry, and the like). The main arguments were that Peru has large reserves 
of water and gas for hydroelectric and thermoelectric energy and that they already have developed large 
infrastructure, that electricity based on hydropower and natural gas bear lower costs; that the provision 
of REs was intermittent and held financial threats as well as risks for the stability of the national electric 
system; that REs were technologies and ideas imported from Europe with other realities different than 
Peru and that it was a model with no future in the country ( (Coronado, 2016); (Gamio, 2016)).   
 
In 2008 the Peruvian energy and environmental related juncture suffered several changes, given the 
raising awareness and advocacy in the media regarding climate change threats. A triggering factor for 
this change was the results of the Stern Report regarding global climate change, which announced that 
Peru was the 3rd most vulnerable country in the world to the effects of climate change (Stern, 2006). 
Another driver was the sustained economic growth of the country given the raise in the exports of the 
mining industry, which fostered investments in I+D, imports of technology, increase of international 
collaboration in industrial and research endeavours, and the like. The key issue that motivated the 
initiation of the institutionalization of REs in the country was the negotiations for the implementation of 
the “United States – Peru Trade Promotion agreement”, that had been signed by both parties in 2006 
and whose negotiations for the future implementation took place throughout the following years until 
January 2009, when its implementation was finally approved. The main objectives of the agreement 
were the elimination of commercial barriers between the countries, the promotion of private investment 
and the provision of services and assets between the nations. The agreement included the requirement 
of compliance of both parties of different policies related to labour rights, intellectual property, 
institutional arrangements, as well as related to environmental policy.  
 
In this sense, Peru, which by 2008 had marked institutional, gaps regarding environmental governance, 
committed to created different environmental arrangements in order to comply with the demands of the 
agreement. One of the most paramount outcomes from that process was the creation, in May 2008 of 
the Ministry of Environment (previously the governing body in environmental matters was the CONAM, 
the Environmental National Council, which belonged directly to the Peruvian Government and therefore 
didn’t have the rank of Ministry). Furthermore, during the first months of 2008, and in the juncture of 
reforms in the environmental institutional sector to comply with the requirements of the Trade 
agreement, the Peruvian Government requested the MEM to design the project of law for the promotion 
of renewable energies for electricity generation. This was in response to the requirements from the treaty 
in terms of fostering strategies towards the mitigation of GHG emissions (DL 1002 2008). Gamio, as 
Vice Minister of Energy during that period, and along with other bureaucrats, participated in the 
development of the law. Coincidently to the creation of the Ministry of Environment, in May of the same 
year the Government enacted the “Legislative Decree 1002 for the promotion of the investment for the 
generation of electricity with the use of renewable energies” (Gamio, 2016). In this vein, it is relevant to 
emphasize the rank of the law, which was not promoted as a law within the Parliament, but as a decree 
promulgated by the Government, as part of the legislative actions of the Governments in order to 
conduct the state reforms needed in the context of the implementation of the bilateral agreement with 
EEUU (DL 1002 2008). 
 
Gamio asserts that the Legislative Decree 1002 “is a hybrid between the Spanish and the German 
regulation” with adaptations to the Peruvian context (Gamio, 2016). In this vein, Gamio claims that 
elements from both legislations, the Spanish and the German, were included in the Peruvian version, 
but that the main referent for the development of the regulatory instrument was the German “Renewable 
Energy Sources Act” (EEG) (Gamio, 2016). The EEG is a pack of laws that Germany enforced in 2000 
as a continuation of the Electricity Feed-in Act promulgated in 1991. This regulatory instrument 
established the implementation of a market-based scheme for the support of REs centred on “feed-in 
tariffs” (BMU, 2007). In the case of Spain, the regulatory framework was the “Real Decree 436/2004 that 
establishes the methodology for the actualization and systematization of the juridical and economic 
regime of the activity of production of electric energy in special regime”, promulgated in 2004 
(RD436/2004 2004). Same as in the case of Germany, the Real Decree set the “feed-in tariff” as the 
support scheme for REs in the country.  
 
The Legislative Decree 1002 encompassed the following key elements (DL1002 2008): a) the 
declaration of national interest regarding the investment of REs (non-conventional REs) to produce 
electricity in the country; b) the implementation of a goal of perceptual participation of REs in the 



 

 

production of electricity, which would be assessed and determined by MEM every five (05) years. The 
goal in 2008 was set in 5% of participation and the next assessment would therefore be in 2013; c) The 
designation of the MEM as the governing body in charge of the promotion of the projects based on REs 
in coordination with the Regional Governments of the country; d) the assignation of the condition of 
priority in the daily dispatch of the energy demand of the SEIN, which is managed by the COES 
(Committee of Economic Operation of the System); e) the predetermination of auctions, subsequently 
named Renewable Auctions, as the support scheme for the investment in REs; f) the designation of 
OSINERGMIN as the regulatory body in charge of designing and implementing the auction scheme in 
accordance to the requirements established by MEM in terms of the features of the RE-based project, 
the type of technology and the installed capacity; g) the requirement that CONCYTEC (National Council 
of Science, Technology and Technological Innovation, in collaboration with MEM and the Regional 
Governments, implement initiatives of research and innovation for the development of the REs in the 
country; h) the elaboration, within a period of one (01) year after the enactment of the present law, of 
the National Plan for Renewable Energies; and i) the appointment of financial resources originating from 
public funds, financial aid from international cooperation agencies and loans from IFIs (International 
Financial Institutions) to MEM for the development of research and implementation projects based in 
REs. 
 
Concerning the components of the Legislative Decree mentioned above, Gamio asserts that the initial 
proposal for the establishment of the percentage of participation of REs in the electricity generation mix 
was higher, but that the Government lowered the goal to 5% (Gamio, 2016). Moreover, the requirement 
of implementing a National Plan for Renewable Energies was not carried out. The planning of the 
development of RE was included in the subsequently implemented National Energy Plan 2014-2025 
(MEM, 2014b). Regarding the appointment of CONCYTEC as a leading actor in the development of I+D 
activities within the field of REs, no specific plans or national strategies of research and innovation 
activities have been fostered by the agency. In general terms, the Peruvian legislation follows the 
elements established by the German EEG. The main difference lays in the establishment of the type of 
support scheme for the investment in REs, that in the case of Germany and Spain is based on feed-in 
tariffs, and in Peru the chosen mechanism is the renewable auction (RA).  
 
In regards to the definition of the support scheme in the Legislative Decree (1002) Gamio argues that 
the main reason for opting for RA instead of feed-in tariffs (FITs) was that the Peruvian State had limited 
resources in comparison to the German (“in Peru we administer scarcity”), and that it was of critical 
importance to obtain the lowest prices for electricity generation from REs that the market could offer 

(Gamio, 2016). In the case of FITs the regulatory body set the price and what was auctioned to the 
companies was the volumes of electricity production (installed capacity). This could entail risks for the 
State to fix and commit to prices that with time could potentially be higher than those offered by the 
market. In this sense, RAs reflect the contrary scheme, where prices are to determine by the market, 
and volumes are fixed by MEM. On the other side, Dammert, ex-President of OSINERGMIN, claims that 
the reason behind the selection of RAs was directly linked to the auctions that OSINERGMIN traditionally 
organize for the investments in conventional electric energy, in which, similarly to the case of RAs, the 
distribution companies participate in the auction of defined amounts of installed capacity, the auctions 
are separately organized by type of technology, and the price is discovered throughout the auction 
process. Moreover, in both cases, the ceiling price is not covered (the maximum price that the regulatory 
body, OSINERGMIN, is willing to pay for MW/h produced) (Dammert, 2016).  
 
Furthermore, four months later after the enactment of the Legislative Decree 1002, in October, the 
Government approved the “Regulation of the generation of electricity with renewable energies” by 
Supreme Decree 050-2008-EM, which includes the specific regulatory dispositions in order to apply the 
Legislative Decree 1002. The content of the regulation focuses on the establishment of specific 
definitions, protocols and requirements for the design and implementation of the RAs (DS 050-2008-EM 
2008). In the same month, a case of corruption related to irregular allocations of lots for oil exploitation 
to a private and a national oil company (Discover Petroleum and Petroperú, respectively) was uncovered 
and extensively reported by the press. This fact triggered the resignation of all the members of the 
ministerial office of the government, which consequently involved the resignation of the Minister of 
Energy and Mining and subsequently of the Vice minister of Energy, Pedro Gamio in December ( (Gamio, 

2016)). In this context, a new Minister of Energy was appointed, Pedro Sánchez, along with a Vice 
Minister of Energy, Daniel Cámac. Several sources refer that in this new ministerial period the political 
support to REs was lower, and that a stronger emphasis was placed in the development and investments 
in electricity production from natural gas. This was driven by the intensification of the activities of 



 

 

exploitation of the previously discovered Camisea natural gas site ( (Coronado, 2016), (Horn, 2016), 
(Verástegui, 2016)). 
 
The next step within the institutional context of the promotion of the REs for electricity production was 
the design and implementation of the scheme based on auctions. As stated above, according to the 
dispositions of the Legislative Decree 1002 and its Regulation, MEM was the agent in charge of defining 
the requirements of the projects, in terms of determining the type of RE technology and the installed 
capacity. In summary, the role of MEM was to establish the REs projects that were going to be 
incorporated to the SEIN (National Interconnected Electrical System). Relatedly, OSINERGMIN held 
the role of designing the auction scheme, assign the tariffs for each technology in each auction and drive 
its execution process (DS050-2008-EM 2008). With the purpose of conducting the design of the scheme, 
OSINERGMIN hired in the end of 2008 a German consultancy company, ECOFYS in order to conduct 
an assessment of the most suitable design of a support scheme according to the Peruvian reality. Peru, 
and specifically OSINERGMIN, did have no experience regarding Renewable Auctions, but it did have 
experience in conventional auctions for electricity production (those involving thermoelectric and 
hydroelectric generating. Thus, the team of specialists in OSINERGMIN in charge of the design of the 
RA scheme initiated a process of learning of the global situation in terms of policy frameworks and 
mechanism for the support of RE deployment in collaboration with ECOFYS. In doing so, several 
videoconferences and phone meetings were held between both parties (Mendoza, 2016). Afterwards, 
within the consultancy process, ECOFYS advised OSINERGMIN about the benefits of conducting a 
study visit to Germany and Spain, given that they were the leading countries within the EU during those 
times (2009) in terms of RE development  (Mendoza, 2016), and both countries had several years of 
experiences of implementation of FITs (since 2000 and 2004) (EU, 2009b). 
 
Therefore, a team of three (03) representatives (including Jaime Mendoza) travelled to both countries, 
in which they held meetings and interviews with distribution companies, regulatory bodies and other 
governmental agents. Some of the most relevant organizations that the representatives visited were the 
Spanish National Centre of Renewable Energies (CENER), the Spanish Ministry of Agriculture, Fishery, 
Food and Environment (MAPAMA), the Spanish Control and Operation Centre of Renewable Energies 
(CORE) and the German Federal Ministry for Economic Affairs and Energy (BMWi). Furthermore, they 
also visited wind and solar parks as well as projects that were in phase of construction in both countries 
(Mendoza, 2016). During these visits the representatives of OSINERGMIN gathered lessons from the 
experiences of the different actors that they interacted with during this trip. OSINERGMIN already had 
a first proposal regarding the auction scheme that they were going to implement in Peru. However, the 
goal of the overall consultancy process was to gather lessons from the experiences of the 
implementation of FITs in Germany and Spain and uncover possible ideas and suggestions regarding 
what design components do work and what others have proven to hinder the successful attainment of 
the bidding processes and its consequent implementation of RE projects in the European context 
(Mendoza, 2016).  
 
The main lessons that OSINERGMIN gathered throughout the study visit in Germany were that FITs, 
both in Germany and Spain, but mainly in the last case, had not rendered the expected results. The 
main reason is that FITs establishes a tariff for the generation of RE electricity that is fixed during the 
long-term duration of the contract with the providers. However, this tariff is not market based and 
therefore it is usually higher than market prices. This scheme was principally useful during the first years 
of formation of the REs market, where the development of the sector needed to be triggered with a 
governmental subsidy that enabled the assumption of the costs of the associated risks as well as the 
high costs of the infrastructure and components of an emergent technology such as Solar PV.  
 
Though, given that REs and specifically Solar PV infrastructure and generation costs have decreased 
significantly and the sector is in a more mature phase (Gamio, 2016), there have been cases in Spain 
and Germany were real production prices were far below the tariff established by the FITs. In this sense, 
Spain could not sustain certain prices along the long-term established contracts, and therefore tariff 
reductions had to be implemented, with the correspondent difficulties in the negotiations with the RE 
providers (Mendoza, 2016). The case of Germany has not been as problematic as Spain, given that the 
FIT mechanism encompassed the progressive reduction of the tariff established throughout the duration 
of the contract. This has fostered a better alignment of the FIT-related tariff and the progressive 
reduction of RE generation costs that have taken place in the entire RE sector during the last decade. 
Spain has already eliminated the FIT mechanism, and along with Germany, both countries are 
transforming their support schemes towards Renewable Auctions, a tendency that appears to be of 



 

 

global scale, where FITs, previously the most popular support mechanism, are being progressively 
substituted by RAs (IRENA, 2013). Another relevant learning that OSINERGMIN gathered from the 
consultancy process was the importance of setting high guarantees to the bidders in the RAs, in order 
to ensure that the bidders are financially and technically prepared to bear with the costs and challenges 
of the RE projects, as well as to prevent the risks of financial voids in case the successful bidder incur 
in delays in implementing or does not complete it. Another reason is to prevent the extensive 
commercialization of already granted projects between RE providers (Mendoza, 2016). 
 
In this sense, the problems associated with FITs that European Countries were experiencing were 
already known in Peru, and this was one of the reasons that conditioned the designation of auctions as 
the pre-determined support scheme for the deployment of REs (Mendoza, 2016). Nevertheless, the main 
reason according to Mendoza is that, as mentioned before, Peru had already implemented renewable 
auctions for conventional electricity production. This had been the result of the enactment of the “Law 
28832 to guarantee the efficient development of the electric generation (2006)”, an improved version of 
the 1990´s Law for Electric Concessions. The Law 28832 established the implementation of a market-
based mechanism for the auction of the electricity originated from conventional sources. These could 
be auctions organized around projects or in terms of electricity provision, and included existent 
generation services as well as the implementation of new projects for these purposes (Mendoza, 2016). 
Additionally, Mendoza asserts that for the characteristics of a country like Peru, being a developing 
country with a recently stabilized economy and in a path of economic growth, the best strategy to follow 
was to implement market-based instruments in order to achieve the highest levels of cost-efficiency for 
the RE projects (Mendoza, 2016). Finally, the Peruvian RA scheme was designed according to the 
lessons acquired during the consultancy process, but also in concordance with the reality of the country 
and the historical experience regarding auction processes for conventional electricity production.  
 
On the other side, it is worth to stress that between the publication of the aforementioned Regulation 
and the organization of the 1st Auction by OSINERGMIN, which was held on October 2009, a year 
passed. Javier Mendoza, the representative of OSINERGMIN in the RAs states that the delay in the 
initiation of the RAs is due to MEM did not develop the first project with the demand in REs, which was 
the requirement so that OSINERGMIN could conduct the call for tenders for the first RA  (Mendoza, 2016). 
Coronado claims that this delay was due to the pressures that interested groups from the natural gas 
and hydroelectric industries exerted to MEM in order that auctions were not enforced, as well as the 
lack of will within the MEM to foster the auction process. Furthermore, Coronado asserts that he 
organized several meetings with MEM as a representative of APEGER (Peruvian Network for 
Renewable Energies) in order to demand and claim for the implementation of the auctions. Finally, in 
June 2009 MEM announced the realization of the 1st RA, which would take place on the 15th October 
2009 (OSINERGMIN, 2014).  
 

7.2.2. Assessment of the transfer process 

The policy transfer process is characterized by two (02) key components: the transfer of knowledge 
regarding the design and enactment in 2008 of the “Legislative Decree 1002 for the promotion of the 
investment for the generation of electricity with the use of renewable energies”, which constitutes the 
general policy framework for the promotion of the REs in the country; and the subsequently elaboration 
and implementation in 2009 of the related policy instrument of the Legislative Decree 1002, which is the 
market-based support scheme for investments in REs, the Renewable Auction (RA). The assessment 
of the transfer process of both interrelated policy components is presented below following the Dolowitz 
and Marsh Model for characterizing policy transfer processes (with further adaptations of the author of 
the present study, as stated in Chapter 5. Analytical Approach). 
 

Causes for PT 

The hereto process of policy transfer is deemed to be a coercive transfer between countries given that 
the elaboration and promulgation of the Legislative Decree 1002 and its related RA scheme were the 
outcome of the process of negotiations between US and Peru in regard to the implementation of the 
EEUU-Peru Trade Agreement, which had been signed in 2006 and was in the process of adjustments 
of requirements to finally be approved in 2008. In this sense, in order to fulfil the requirements for the 
approval of the implementation of the trade agreement, Peru had to comply with a set of reforms in order 
to modernize its institutional apparatus, which included measures to enhance the environmental 
governance of the country. Among these measures, a regulatory framework towards the promotion of 



 

 

renewable energies for the attainment of climate mitigation goals was required, which fostered the 
enactment of the Legislative Decree 1002. As stated above, it is worth to emphasize the character of 
the law, which was of the rank of Legislative Decree, which means that it was directly approved by the 
executive power of the government, without the need of being appraised by the Parliament. This was 
part of the exceptional legislative measures enacted in the context of the reform process undertaken for 
the negotiations of the implementation of the US-Peru Trade Agreement. 
 

Actors involved in PT 

The evaluation of the actors involved in the policy transfer will be divided into the two key components 
of the policy transfer: The Legislative Decree 1002 and the support scheme RA. 

Concerning the Legislative Decree 1002:  

▪ Political parties: political parties represented in the Congress. In general terms there was not a 
sound support towards the enactment of the several proposals of Law that the advocates 
towards the enactment of the regulatory framework for REs (for example, APEGER and Gamio) 
presented in several occasions ( (Coronado, 2016); (Gamio, 2016)). 

▪ Bureaucrats/civil servants: the team led by Pedro Gamio, Vice President of Energy in that 
period, which advocated for and elaborated several proposals for the design of the regulatory 
framework of the REs. Additionally, bureaucrats from the MEM exerted an opposing or resistant 
role against the implementation of the regulation, given that they considered that Peru shall 
focus on hydro and thermal electricity production. 

▪ Pressure groups: pressure groups in favour and against the implementation of the regulatory 
framework. In the first case, the main actors were NGOs (Soluciones Prácticas), international 
cooperation (GIZ), networks and associations (APEGER, APES) and representatives of the 
academic sector (PUCP, UNI). In the second case, the principal opposing group was the 
SNMPE (National Society of Mining, Oil and Energy), which was mainly represented by the 
interests of the oil, natural gas and hydroelectric industry, and therefore showed resistances 
towards the promotion of a competing industry. 

▪ Foreign governments: the influence of the EEUU governments when exerting a coercive push 
for the complying of a set of environmental rules for the approval of the implementation of the 
EEUU-Peru Trade Agreement was a key driver for the ratification and enforcement of the 
Legislative Decree 1002. 

 
Regarding the RA support scheme:  

▪ Bureaucrats/civil servants: the bureaucrats from the MEM and OSINERGMIN. In the case of 
MEM, specifically bureaucrats from the Vice Ministry of Energy, pre-defined in the previous 
enactment of the Legislative Decree 1002 the type of support scheme that was going to be 
further developed and adopted in Peru (the RA). Moreover, in this regulatory framework, along 
with its related Regulation (“Regulation of the generation of electricity with renewable energies” 
Supreme Decree 050-2008-EM), the MEM established the main division of roles between the 
agents of the State (chiefly MEM and OSINERGMIN) and the principal features of the RA 
scheme, such as in regard to tariff determination and the benefits that the RE generator would 
acquire within the support scheme, among others. In the case of OSINERGMIN, the bureaucrats 
of the Division of Electric Generation and Transmission, which oversaw the design and 
implementation of the RA scheme. MEM was not involved in the direct process of design of the 
policy instrument of the RA after the enactment of the Legislative Decree 1002. 

▪ Consultants: ECOFYS, an international energy and climate consultancy. OSINERGMIN hired 
the consultancy services of ECOFYS Germany in order to receive advice in regard to the design 
and implementation process of the support scheme. In the context of this consultancy work, a 
team of bureaucrats of OSINERGMIN travelled to Germany and Spain in order to hold meetings 
with state agencies and distribution and transmission companies related to the implementation 
of the FITs scheme for RE promotion in both European countries. 

▪ Foreign governmental bodies: he Spanish National Centre of Renewable Energies (CENER), 
the Spanish Ministry of Agriculture, Fishery, Food and Environment (MAPAMA), the Spanish 
Control and Operation Centre of Renewable Energies (CORE) and the German Federal Ministry 
for Economic Affairs and Energy (BMWi). 



 

 

 

Object of Transfer 

The chief object is the transfer of knowledge regarding the development of: 

▪ Policy content: for the elaboration of the Legislative Decree 1002, in which principally elements 
from the Germany regulation “Renewable Energy Sources Act” (EEG) were incorporated in the 
Peruvian legislation, as well as some elements from the Spanish Real Decree 436/2004. 

▪ Policy instruments: for the design of the support scheme. The transfer of knowledge regarding 
the experiences in the implementation process of FITs in Spain and Germany provided lessons 
related to the confirmation of the more appropriate type of support scheme to implement in Peru, 
the RA. The transfer process can be approached as a transfer of negative lessons due to 
OSINERGMIN gathered knowledge in terms of that FITs was not an appropriate scheme for the 
Peruvian context, given the lessons they gather in terms of the difficulties of experienced by the 
Spanish and German partners in the implementation of the FITs. 

 
Spatial and temporal scale of Transfer 

The spatial and temporal scale of transfer related to the two (02) main transfer components are as 
follows: 

Regarding the Legislative Decree 1002 

▪ Spatial scale: cross-national transfer between countries: Peru and Germany/Spain. 

▪ Temporal scale: 2006-2008. 

Concerning the RA support scheme:  

▪ Spatial scale: cross-national transfer between countries: Peru and Germany/Spain. 

▪ Temporal scale: 2008-2009 
 

Mechanisms of Transfer 

Different mechanisms of transfer are identified during the overall process of policy transfer: 

▪ Inspiration: during the period 2006-2008 in which the bureaucrats from MEM (Pedro Gamio) 
were inspired by the solar and wind projects implemented in Germany for electricity production. 
That triggered the motivation of the bureaucrat to foster a similar process in Peru. 

▪ Emulation: during the design of the policy regulatory framework Legislative Decree 1002, where 
a similar framework than Germany and Spain were sought for. The Legislative Decree 1002 
incorporated similar elements than the German regulation, but as a main difference the Peruvian 
regulation determined the auction scheme to be renewable auctions instead of FITs. 

▪ Emulation: for the design of the RA auction scheme. Knowledge, mainly negative lessons were 
incorporated to the Peruvian policy instrument. However, the overall purpose of the RAs was to 
conduct a similar process than the one undertaken in Europe.   

 

Drivers and barriers 

The drivers and barriers are assessed for the overall process of policy transfer. The drivers and barriers 
than have been identified are presented as follows: 

Regarding the barriers: 

▪ Negative perceptions and resistance by opposing pressure groups and bureaucrats towards the 
generation of on-grid electricity based on REs in Peru: arguments focused on the lack of 
experience and technological development of the country, the financial and technological risks 
of REs, the idea that Peru shall focus on their resource on natural gas and hydropower and that 
REs electricity generation is an imported model from Europe that does not work in Peru. 

▪ Availability of large reserves of hydro and natural gas resources for electricity production, and 
their low costs (exploitation of Camisea natural gas site). Schemes of subsidization of both 
sources. 



 

 

Concerning the drivers: 

▪ External pressure to adopt the Legislative Decree 1002 in order to comply with the requirements 
of the EEUU-Peru Trade Agreement. 

▪ Economic growth during the period of transfer and associated increase in the electricity demand. 

▪ Increasing awareness of environmental issues and the challenges that climate change imposed, 
especially in the context of the vulnerability of the country to the effects of this phenomenon. 
Increasing presence of this topic in the press and media in general (COPs), and the implications 
of energy related technology in this juncture. 

▪ Legitimation of REs, specifically Solar PV, already reached within the sector of rural 
electrification through the support of multilateral and international cooperation agencies. 

▪ Support from a bureaucrat in a position of power (Vice Minister of Energy at MEM, Pedro 
Gamio). 

▪ Support from pressure groups involved in the energy sector: support from NGOs, universities, 
cooperation agencies. Advocacy work of associations and networks (APEGER, APES). 

 

Policy failure or success 

The process is deemed to be a successful policy transfer given that the knowledge regarding the content 
of the policy framework (DL 1002) as well as the negative lessons and recommendations obtained from 
the interaction with actors in Germany and Spain for the design of the policy instrument (RA) resulted 
into the implementation of both policy components. Therefore, as there was a de facto implementation 
of both the DL 1002 and the RA with further improvements from the transfer process, it is considered to 
be a successful transfer.  
 

Policy-making stage of the transfer 

The stages within the policy-making cycle that are identified for both components of the policy transfer 
process are details hereafter: 

▪ Problem definition and agenda setting: for the inspirational process occurred within the period 
2006-2008 when there were attempts conducted by bureaucrats to place the policy framework 
for the DL 1002 in the institutional agenda of the Government. 

▪ Policy formulation: the design of the DL 1002 as well as the design of its policy instrument, the 
RA support scheme, in which knowledge of the German and Spanish regulation, as well as on 
the design and experience of the implementation of their support scheme (FITs) were 
transferred to the Peruvian case.  

  



 

 

Table 11. The Dolowitz and Marsh Model applied to the Peruvian Solar PV – case study (own elaboration). 

 

Causes for PT 
Actors 

involved in PT 
Object of Transfer 

Spatial and Temporal 
scale of Transfer 

Mechanisms of 
Transfer 

Drivers and barriers for 
Transfer 

Policy 
failure or 
success 

Policy-making 
stage of the 

transfer 

 

2006-2008  

Voluntary 

(Lesson-drawing) 

 

 

 

2008-2009 

Coercive (DL 
1002) 

Lesson-Drawing 
(RA) 

 

 

 

DL 1002 

Bureaucrats/ 

civil servants 

Pressure groups 

External 
governments 

MEF 

NGOs 

Companies 

Multilateral 
agencies 

Cooperation 
agencies 

RA scheme 

Bureaucrats/ 
civil servants 

Consultants 

Foreign 
governmental 
bodies 

Policy content 

Policy instrument 

Negative lesson 
(related to policy 
instrument) 

 

 

Spatial scale 

Cross-national: nation 
to nation) 

Policy transfer 
between Peru and 
European Countries, 
specifically Germany 
and Spain 

 

Temporal scale  

Transfer from the 
present 

 (2006-2009) 

 

2006-2008  

 Inspiration 

 

2008-2009 

Emulation 

 

 

 

 

Barriers 

Opposition by pressure 
groups from the industry of 
oil, natural gas and 
hydropower 

 Lack of knowledge regarding 
REs technology, perception 
of risk 

Large reserves of natural gas 
and hydro. Subsidized 
schemes by the State. 

 
 
Drivers 

External pressure from 
EEUU-Peru Trade Agreement 

Raising awareness regarding 
climate change  

Economic growth and 
increasing demand for 
electricity 

Legitimized use of REs in 
rural electrification 

Support of bureaucrat in a 
position of power within MEM 

Support of pressure groups 
(universities, technical 
cooperation, etc.) 

 

Policy 
success 

 

 

 

2006-2008 

Problem 
definition and 
agenda setting 

 

2008-2009 

Policy 
formulation 
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Figure 4. Timeline of the policy transfer process integrating elements from the D&M Model (own elaboration).



 

 

7.3. Assessment of the Solar PV-TIS 

The present section presents the results obtained in the assessment of the Peruvian Solar PV 
technology innovation system following a simplified version of the TIS framework proposed by Hekkert 
et al. 2007 and Bergek et al. 2008, with contributions from Hekkert et al. The first part focuses on the 
analysis of the structural components of the Solar PV TIS, and the second part addresses the dynamic 
assessment of the Solar PV TIS, i.e. the functions of the innovation system.  
 

7.3.1. Structural analysis 

The following subsection presents the structural analysis of the Peruvian Solar PV TIS, in terms of the 
actors, networks and institutions that encompass the TIS. As previously mentioned, it does not consist 
of a thorough mapping, but a sample of some of the most relevant structural components of the TIS 
identified during the field work in Peru and the work conducted within the study. Thus, the components 
that will be presented below constitute a sample of a larger set of components that form the Peruvian 
Solar PV TIS. Following, the findings of the structural components of the TIS are outlined in the form of 
tables that include a description of the main structural features along with a brief analysis of the results 
of each category. 
 

7.3.1.1. Actors 

The category of actors has been divided into six (06) groups: governmental bodies; universities, 
research centres and technical training centres; small and medium national companies; international 
companies; multilateral agencies; and international cooperation agencies. 

a) Governmental bodies 

 
Table 12. Solar PV TIS structural analysis – governmental bodies (own elaboration). 

NAME OF THE ORGANIZATION AND 
RELEVANT DIVISIONS 

DESCRIPTION AND COMMENTS 

MINEM - Ministry of Energy and Mines 

General Directorate of Rural Electrification – 
Division of Renewable Energies 

Executive body in charge of the promotion of the activities 
within the national energy sector. It defines the national 
requirements in terms of electrification and national 
energy projects´ development (geographical areas of 
implementation, type of technology, installed capacity, 
etc.). The division in charge of the promotion of 
renewable energy related projects is part of the General 
Direction of Rural Electrification. 

MINAM - Ministry of Environment 

General Directorate of Climate Change and 
Desertification 

Executive body in national environmental issues. A 
relevant Directorate for the purposes of the present study 
within the institution is the General Directorate of Climate 
Change and Desertification, which centralizes the 
national strategies on climate change mitigation and 
adaptation. 

 

OSINERGMIN - Supervisor Body of Energy and 
Mining 

Division of Generation and Electric Transmission 

In charge of the regulation and supervision of the 
activities of the companies that supply their services 
within the electric sector (electricity generation, 
transmission and distribution).  

The Division of Generation and Electric Transmission is 
the responsible body for the organization and supervision 
of the off-grid and on-grid Renewable Auctions. It 
oversees the design and implementation of the RA 
according to the requirements defined in the 
electrification projects designed by MINEM. 
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ADINELSA - Electric Infrastructure 
Administration Company 

State owned company in charge of the administration of 
the electric infrastructure of the country. ADINELSA 
oversees the administration of the electrical systems that 
the private distribution companies are not able or not 
willing to administrate, which consist mainly of 
electrification projects located in rural or isolated areas, 
and specifically those involving renewable energies. 

COES - Committee of Economic Operation of 
the Interconnected Electric System 

 
COES is a private non-profit body with public law 
personality, which is constituted by all the agents that 
encompass the SEIN (the National Interconnected 
Electrical System) – generation, transmission and 
distribution organizations, and free users. COES 
oversees the coordination of the short, medium and long-
term operation of the SEIN at the lowest cost, preserving 
the security and the efficiency of the system; planning the 
development of the transmission activities, and steering 
the so-called “short-term” electrical market. It centralizes 
the role of allocating the different electricity energy 
sources to the systems, according to the demands and 
the existing supply.  

 

Committee of Energy and Mines of the Peruvian 
Parliament 

The Committees of the Peruvian Parliament are 
specialized working groups of Congressmen, whose 
main function is the follow-up and supervision of the 
operation of the state bodies and of the sectors that make 
up the Public Administration. In this case, the Committee 
of Energy and Mines oversees the matters related to 
electricity provision and renewable energy development 
within the Peruvian Parliament.  

 

CONCYTEC - National Council of Science, 
Technology and Innovation 

CONCYTEC oversees the national strategy of 
innovation. It does not have specific strategies or plans 
for the promotion of innovation within the RE sector. 
However, it has fostered the organization of national 
contests for climate-related innovative projects and other 
initiatives of innovation related to REs. Currently 
CONCYTEC is outlining an innovation strategy in energy 
and RE. A representative of the body shared the draft of 
the strategy in an event held in April 2016 in UNI, to which 
the author of the present study attended.  
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b) Universities, research centres and technical training centres 
 

Table 13. Solar PV TIS structural analysis – universities, research centres and technical training centres (own elaboration). 

 

 

 

 

 

 

NAME OF THE ORGANIZATION DESCRIPTION AND COMMENTS 

UNI - National University of Engineering 
 
CER UNI – Centre of Renewable Energies 
 
(Public university) 

UNI is one of the oldest and most recognized engineering 
universities in Peru. CER UNI conducts research projects 
related to rural electrification with renewable energies, 
focusing on comfort and productive applications. Also, it 
undertakes RE related trainings within undergraduate, 
master, PhD, and specialization courses. The Centre 
provides services for the certification of RE equipment. 
The certification of the equipment is a technical 
requirement in RE implementation projects. UNI is the 
first university that started researching in RE in the 
country, around the decade of the 1970. 

PUCP - Pontifical Catholic University of Peru 
 

GRUPO - Group for the Support of the Rural Sector 

(Private university) 

PUCP is a private non-profit university with almost 100 
years since its foundation, with high recognition among 
Peruvian academic institutions. GRUPO is the body in 
PUCP in charge of conducting research and training 
activities related to RE. It focuses on the implementation 
of RE projects to foster the access to electricity in rural 
areas. It also undertakes technical certification services 
of the equipment of RE infrastructure that companies 
provide. 

UTEC - University of Engineering and 
Technology 
 
(Private university) 

UTEC is a private and newly founded university (2011), 
focusing on research and innovation within engineering. 
UTEC provides a degree on Renewable Energies 
Engineering. 

TECSUP 
 

(Private non-profit training centre) 

A private non-profit education organization dedicated to 
training practitioners in technology and innovation, as 
well as developing research and consultancy activities. It 
provides specialization courses and masters, with a high 
orientation towards industry and businesses. TECSUP 
offers a specialization course on Solar PV installations 

SENCICO - National training service for the 
construction industry 
 
(Public non-profit training centre) 

SENCICO is a training centre that provides specialization 
courses within the housing, construction and sanitation 
sector. It provides courses for the installation and use of 
renewable energy installations. 

SENATI - National Service of Training in 
Industrial Work 

(Private non-profit training centre) 

SENATI is an institution created by the National Society 
of Industries, with the aim of providing training and 
professional training in industrial activities. SENATI offers 
specialization courses in renewable energy technologies, 
and in 2013 installed a Centre for the research of RE. 
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c) Small and medium national companies 
 

Table 14. Solar PV TIS structural analysis – small and medium national companies (own elaboration). 

 

d) International companies 
 

Table 15. Solar PV TIS structural analysis – international companies (own elaboration). 

 
 

NAME OF THE ORGANIZATION DESCRIPTION AND COMMENTS 

Q ENERGY 

Established in 2008, small company dedicated to the import of RE 
technology components (batteries, solar modules, etc.) and the 
installation of solar and wind projects in rural and urban areas.  

Up to date they have installed approximately 10.000 Solar PV systems 
in projects of rural electrification promoted by the Ministry of Energy and 
Mines. An area of business they are developing is the installation of RE 
technologies in private schools, mainly in Lima city. 

WAIRA 

Mainly focused on wind and solar PV installations in urban and rural 
private infrastructure. A niche market they are developing is the 
agriculture and livestock market, in which owners are increasingly 
demanding installations of hybrid systems in order to provide energy to 
their farms, located in isolated areas of the Peruvian coast. 

 

MANINGENIEROS 

Maningenieros provides consultancy services for the implementation of 
renewable energy systems. They specialize in feasibility studies 
regarding on-grid and off-grid installations, and tariff regulation studies.  

DELTA VOLT 
Delta Volt provides services for the import and installation of solar PV, 
solar thermal and wind technologies in urban and rural environments. 

NAME OF THE ORGANIZATION DESCRIPTION AND COMMENTS 

 

ENEL GREEN POWER  

 

It is the renewable energies brand from ENEL. ENEL is an Italian 
multinational energy company, focusing on electricity and gas 
production. ENEL GREEN POWER was constituted in 2008 in order to 
centralize the work of the company in geothermal, biomass, solar, wind 
and hydroelectric technologies. The company works in 40 countries with 
an overall installed capacity of more than 40 GW. 

ACCIONA 
 
Acciona, S.A. is a Spanish company that promotes and manages 
infrastructures and renewable energies. The work of the company 
covers all the value chain, from design, building, operation and 
maintenance, in approximately 65 countries.  

ERGON POWER 
 
Ergon Power is a business group created for the supply of equipment 
for the energy industry. Ergon Power is the Latin American subsidiary 
from Ergon Energy, an Australian energy company. Ergon Power ´s 
headquarters are in Lima.  
 

CONTÍNUA 
 
Continua is a Spanish multinational company that develops renewable 
energy power plants from solar photovoltaic, wind and hybrid 
technologies. It focuses both on on-grid and off-grid projects within the 
mining, industry and urban sectors.  
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e) Multilateral agencies 
 

Table 16. Solar PV TIS structural analysis – multilateral agencies (own elaboration). 

 
 
 
 
 
 
 
 
 

NAME OF THE ORGANIZATION DESCRIPTION AND COMMENTS 

UNDP 

United Nations Development Programme 

Provides aid to less developed countries in the design, 
implementation and funding of policies and programs to 
reduce poverty and enhance the development of the 
population. Gives support in the attainment of the 
Sustainable Development Goals (SDGs). 

Manages, along with UNEP and WB, the Global 
Environmental Facility (GEF), a fund created after the Rio 
Summit in 1992 in order to collect financial resources to 
implement programs that address global environmental 
problems.  

MINEM has benefited from GEF funds for the 
implementation of Solar PV systems for rural 
electrification (Ex: Project PER/98/G31: Rural 
electrification based on Solar PV in Peru) 

UNEP 

United Nations Environment Programme 

Manages, along with UNEP and WB, the Global 
Environmental Facility (GEF), a fund created after the Rio 
Summit in 1992 in order to collect financial resources to 
implement programs that address global environmental 
problems.  

MINEM has benefited from GEF funds for the 
implementation of Solar PV systems for rural 
electrification (Ex: Project PER/98/G31: Rural 
electrification based on Solar PV in Peru) 

WB 

World Bank  

Manages, along with UNEP and WB, the Global 
Environmental Facility (GEF), a fund created after the Rio 
Summit in 1992 in order to collect financial resources to 
implement programs that address global environmental 
problems.  

MINEM has benefited from GEF funds for the 
implementation of Solar PV systems for rural 
electrification (Ex: Project PER/98/G31: Rural 
electrification based on Solar PV in Peru) 

IDB 

Inter-American Development Bank 

BID has historically provided loans to Peru and continues 
providing them in order to foster reforms within the energy 
sector, transfer of capabilities and  

EC 

European Commission 

Implemented the project Euro-Solar (2007-2013): aim to 
provide isolated rural communities in Latin American 
countries with photovoltaic panels and hybrid systems to 
generate electricity.  
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f) International cooperation agencies 
 

Table 17. Solar PV TIS structural analysis – international cooperation agencies (own elaboration). 

 
 
There is a diverse composition of governmental bodies that have implications in the Peruvian energy 
system, and therefore in the RE sector. The functions of the different actors are clear. However, the RE 
sector does not have a high representation in the governmental hierarchy, given that it is part of the 
Division of Rural Electrification within the Ministry of Energy and Mines. This shows that RE are still 
conceived to be mainly connected to rural electrification, and do not have a more holistic approach 
towards RE urban systems, and in the future, net metering. As described previously, MEM is in charge 
of the definition of the needs for energy provision in the country, and therefore to establish the new 
installed capacity needs and type of RE technology to be implemented. Once MEM determines new 
needs for RE provision, OSINERGMIN has the role to organize and conduct the RE auction process. In 
this process, in which both actors are involved, a lack of coordination between MEM and OSINERGMIN 
has been identified to define jointly the country’s RE requirements and the processes to attain these 
goals. There are not specific governmental units created for the promotion of RE. 
 
A significant array of private and public universities and training centres with science and technology 
related programs offer some sort of education towards RE. Within the company sector, Peruvian RE 
companies are of small or medium size, and the biggest part of the market is taken by large foreigner 
energy related companies (Spanish, Italian and French, among others), with highly developed RE 
brands that have a strong financial capacity. As stated before, given the RE auctions´ stringent financial 
requirements, only large foreigner companies have the possibility to participate. Thus, small and medium 
Peruvian companies are left aside from these processes, and they end-up participating as providers of 
the large companies for the installation of RE technologies. Thus, national companies do participate in 
big on-grid RE projects, but from an indirect point of view. Large RE off-grid projects are also coordinated 
from the MEM, and as well addressed to foreigner companies. The main source of participation of 
national companies in the RE market, as well as universities and training sectors, is in rural electrification 
projects funded by multilateral and technical cooperation agencies, which focus their activities towards 
the reduction of electricity poverty and the attainment of development related goals. 

 

7.3.1.2. Networks 

Networks have been classified between formal and informal networks. Informal networks are 
approached in the present study as alliances or interrelations between actors that lead to developments 
in the Peruvian renewable energy and, specifically, Solar PV arena.  
 

NAME OF THE ORGANIZATION DESCRIPTION AND COMMENTS 

GIZ 

German Association for International 
Cooperation 

 

GIZ has had a sustained intervention in technical projects 
for the development of Peru. In terms of REs, they 
coordinate the project ENDEV Peru, that aims at 
providing energy to rural populations. They have 
participated in events regarding REs and in fostering 
transferring of capabilities between actors in Peru in the 
sector of REs. 

JICA 

Japanese International Cooperation Agency 

Funders of large infrastructure RE projects. In 2012 Peru 
and Japan endorsed an agreement so that JICA would 
provide a funding of 156 million $ to implement large 
waste management and energy related projects.  

https://www.mef.gob.pe/es/noticias/100-notas-de-
prensa-y-comunicados-/notas-de-prensa-y-
comunicados/3034-peru-y-agencia-de-cooperacion-
internacional-de-japon-suscriben-prestamos-por-us-
156-millones- 

 

https://www.mef.gob.pe/es/noticias/100-notas-de-prensa-y-comunicados-/notas-de-prensa-y-comunicados/3034-peru-y-agencia-de-cooperacion-internacional-de-japon-suscriben-prestamos-por-us-156-millones-
https://www.mef.gob.pe/es/noticias/100-notas-de-prensa-y-comunicados-/notas-de-prensa-y-comunicados/3034-peru-y-agencia-de-cooperacion-internacional-de-japon-suscriben-prestamos-por-us-156-millones-
https://www.mef.gob.pe/es/noticias/100-notas-de-prensa-y-comunicados-/notas-de-prensa-y-comunicados/3034-peru-y-agencia-de-cooperacion-internacional-de-japon-suscriben-prestamos-por-us-156-millones-
https://www.mef.gob.pe/es/noticias/100-notas-de-prensa-y-comunicados-/notas-de-prensa-y-comunicados/3034-peru-y-agencia-de-cooperacion-internacional-de-japon-suscriben-prestamos-por-us-156-millones-
https://www.mef.gob.pe/es/noticias/100-notas-de-prensa-y-comunicados-/notas-de-prensa-y-comunicados/3034-peru-y-agencia-de-cooperacion-internacional-de-japon-suscriben-prestamos-por-us-156-millones-
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a) Formal networks 

Table 18. Solar PV TIS structural analysis – formal networks (own elaboration).  

 

b) Informal networks 

Table 19. Solar PV TIS structural analysis – informal networks (own elaboration).  

 
 
Formal and informal networks and alliances have been identified. APEGER and APES are well-
positioned and complementary formal networks. APES is a network focusing in solar energy with more 
than 30 years since its implementation, and a strong academic profile. It gathers mainly professors and 
practitioners within the public and private university and the multilateral/cooperation sectors. APEGER 
was founded by representatives of small and medium RE national companies, in order to exert lobby 
and influence in media and in the institutional arena, with the aim to gain stronger recognition and 
institutional instruments to foster the development of RE in the country.  On the other side, some 
alliances have been identified, such as the consolidated collaboration between UNI-MEM-GIZ to 
implement rural electrification projects funded by GIZ. In few occasions, PUCP also participates in GIZ 
funding, however, given that UNI is a public university, it is more targeted by international cooperation 
and State financially supported projects.  
 

NAME OF THE ORGANIZATION DESCRIPTION AND COMMENTS 

APEGER 

Peruvian Association of Renewable Energies  

APEGER was created in 2007 by a group of 
representatives of both Peruvian and foreigner 
companies within the REs sector, with the purpose of 
implementing strategies for advocating towards the 
development of legislation that fostered investments in 
renewable technologies 

 

APES 

Peruvian Association of Solar Energy and 
Environment 

Created in 1981 with the aim to diffuse, promote, 
incentive and motivate the training, research, 
development and application of REs and the rational use 
of energy in Peru.  

NAME OF THE ORGANIZATION DESCRIPTION AND COMMENTS 

The Green Energy Club – Peru 

Group in Facebook created and managed by Daniella 
Rough, from the MEM, in which the members exchange 
information on the RE topic, and organize a monthly 
social gathering to discuss some specific topics regarding 
REs and fostering networking activities. The participants 
are mainly representatives from small Peruvian REs 
businesses. 

UNI - MEM - GIZ 

UNI and MEM work together with GIZ in the 
implementation of off-grid electrification projects with 
Solar PV and Wind technologies in rural areas.  PUCP 
participates occasionally.  

SNMPE 
National Society of Mining, Oil and Energy 

Lobby against RE. Lobbies in the Peruvian Parliament 
advocating against RE. Lobbies in the Energy 
Commission Peruvian Parliament. 
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The National Society of Mining, Oil and Energy would act as a negative lobby towards RE, given that it 
is chiefly represented by hydroelectric, oil and natural gas companies that would be against on RE 
deployment in the country. Finally, an informal network that has gained increasing relevance is The 
Green Energy Club, founded by Daniella Rough, representative of MEM with a strong RE background, 
that gathers representatives of national RE companies, practitioners, academics and others, and mainly 
share information and gather once a month to discuss RE related hot topics. Despite a significant 
existence of formal and informal networks, they do not have a strong media and institutional positioning 
and empowerment. They mainly gather professionals with similar interests that exchange information 
and collaborate in projects. However, a stronger production of RE contents and a major interference 
within regulation design and promotion would be lacking in order to foster the development of Solar PV 
and RE in general.  
 

7.3.1.3. Institutions 

The institutions have been grouped in norms, laws and regulations; and routines, procedures, plans and 
policies. 
 
a) Norms, laws and regulations 

Table 20. Solar PV TIS structural analysis – norms, laws and regulations (own elaboration).  

NAME OF THE ORGANIZATION DESCRIPTION AND COMMENTS 

Law of Electric Concessions 

Legislative Decree 25844 (1992) 

 

 

This law and its correspondent regulation represent the 
reforms conducted within the electricity sector in Peru in 
the beginning of the 1990s. The main features of the law 
are: the separation of the electricity provision sector in 
three (03) principal and independent areas: generation, 
transmission, and distribution; the opening of these 
activities to the free market; and the implementation of a 
new methodology for tariff definition and efficiency within 
the sector. This law constituted the hallmark between a 
historically State-driven sector, towards its progressive 
privatization 

Law 27510 (2001) 

Creation of the Electrical Social Compensation 
Fund 

The goal of this Law is to favour the access and 
permanence of the electric provision to those users of the 
electricity public service with lower monthly consumption 
than 100 KWh encompassed within the tariff BT5, the 
residential tariff or any other subsequent tariff.   

Law 27744 

Law of Rural Electrification and Isolated and 
Border Locations (2002) 

The Law 27744, promulgated on the 31st May 2002, 
aimed at providing institutional and financial support for 
the enhancement of the electric frontier in the country. It 
declared of national interest the use and development of 
renewable energy sources from solar, wind, geothermal, 
hydraulic and biomass technologies for this purpose, and 
it established the creation of the so-called Fund for Rural 
Electrification (FER), in order to promote the 
implementation of electrification projects in rural, isolated 
and border areas in Peru.  
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Law 28546 

Law on the Promotion and Use of Non-
Conventional Renewable Energy Resources in 
Rural, Isolated and Border Areas of the Country 
(2005) 

Aimed at fostering the use of non-conventional 
renewable energies for electrification purposes, in order 
to contribute to the development of isolated, rural and 
border areas of the country; improve the quality of life of 
the rural population, and to protect the environment. This 
law emphasized the role of RE in rural electrification, but 
did not established specific goals or incentives to 
encourage the positioning of RE within the electricity 
market.  

Law 28749 

General Law for Rural Electrification (2006) 

It substituted the Law 27744 - Law of Rural Electrification 
and Isolated and Border Locations and it established the 
requirements for the design and implementation of a 
National Plan for Rural Electrification, which would be 
conducted by MEM.  

Law 28832  

Law to guarantee an efficient development of the 
electric generation (2006) 

The purpose of this Law is to improve the rules 
established in the Law of Electrical Concessions by 
ensuring an efficient electric generation that reduces the 
risks of the system to price volatility and to prolonged 
rationing by lack of energy; assuring the final consumer a 
more competitive electricity tariff; diminishing the 
administrative intervention to the determination of 
generation prices by applying market solutions; adopting 
the necessary measures to promote effective competition 
in the electricity generation market; implementing a 
compensation mechanism between the SEIN and the 
Isolated Systems (off-grid) so that bar prices of the latter 
incorporate the benefits of natural gas and reduce its 
exposure to the volatility of the fuel market. 

Legislative Decree 1002  

Legislative Decree to promote investments for 
the generation of electricity with the use of 
renewable energies (2008) 
 
+ Modifications in the Regulation 

It is the hallmark for the initiation of the institutionalization 
of RE in the country, as it established the compliance of 
designing and implementing a support system for the 
promotion and investment of RE, specifically in the form 
of RE auctions, and it defined the roles that MEM and 
OSINERGMIN would play in this process. It establishes 
the concept of Non-Conventional Renewable Energies, 
which are those originating from the following 
technologies: biomass, geothermal, Solar PV, wind and 
hydroelectricity plans of less than 20MW. Furthermore, 
the legislative decree proclaimed that every five (05) 
years a goal for the contribution of Non-Conventional RE 
within the overall electricity procurement in the country 
would be examined and determined, and that within the 
first five (05) years (i.e. until 2013), the maximum goal 
would be 5% of RE contribution in the general electricity 
matrix. Several modifications in the Regulation of this 
legislative decree were subsequently enacted as a result 
of the lessons gained through the implementation of the 
decree. 

Legislative Decree 1221 

Legislative Decree for the improvement of the 
regulation of the distribution of electricity to 
promote the access to electric energy in Peru 
(2015) 

This Legislative Decree implements modifications in the 
Law for Electric Concessions, and introduces the concept 
of Net Metering as a mechanism for energy distribution 
from renewable energies, which would contribute to the 
use of RE in urban environments. Despite the legislative 
decree being enacted, its corresponding regulation has 
not been promulgated. Therefore, there is not a 
framework for the implementation of Net Metering, 
leaving RE companies without being able to provide this 
service. 
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b) Routines, procedures, plans, policies 

Table 21. Solar PV TIS structural analysis – routines, procedures, plans and policies (own elaboration).  

 
 
Peru does not have specific laws, policies and plans for the promotion of RE for electricity supply. Prior 
to the implementation of the Legislative Decree 1002 in 2008, RE technologies were approached in the 
regulative arena as an instrument for fostering rural electrification. Within RE technologies, Solar PV 
was and is currently prioritized as the most efficient RE technology for rural environments, both for 
technical and economic reasons. The promulgation of the Legislative Decree 1002 in 2008 constituted 
the tipping point for the beginning of the institutionalization of RE in the country, given that it established 
the design of renewable auctions to foster investments in large on-grid RE-based projects. This policy 
instrument, the renewable auction, was implemented in 2009, and four (04) auctions have been 
organized within the period 2009-2016.  
 
Despite the successful implementation of the renewable auctions, the target settled in the Legislative 
Decree of reaching 5% of RE contribution in the overall electricity matrix by 2013, was not accomplished. 
This target was neither attained in the following years. Moreover, the National Energy Plan for the period 
2014-2025 determined the same target of 5% of RE contribution, which shows the lack of governmental 
support for RE deployment in the country. In this line, another key aspect is the lack of regulation of the 
implementation of Net Metering. Net Metering would enable the deployment of RE in urban system, and 
would facilitate the participation of small and medium national RE companies. Even though Net Metering 

NAME OF THE ORGANIZATION DESCRIPTION AND COMMENTS 

Renewable Auctions (2009 – to date) 
Thoroughly described in section 7.1. Description of the 
case study. 

Peruvian Energy Policy 2010-2040 

This national energy policy established a set of principles 
to foster the efficiency of the energy sector, the access 
of all the Peruvian population to energy resources, the 
self-sufficiency of the national energy system, the 
deployment of the natural gas industry, the reduction of 
the environmental impacts of the systems and the 
fostering of climate change mitigation strategies related 
to energy generation and efficiency, and the promotion 
of a diversified matrix of energy production that 
encompasses renewable energies. It did not set specific 
renewable energy provision targets, nor concrete 
requirements or incentives for the deployment of the RE 
sector.  

National Energy Plan 2014-2025 

It includes the development of the RE installed capacity, 
but establishes a ceiling for its deployment, given that it 
states that within the period of implementation of the 
Plan (2014-2025), RE will reach 5% of contribution in the 
overall national electricity matrix, which is the same 
amount already established in the Legislative Decree 
1002 in 2008 (the goal was not reached in 2013). 

National Plan for Rural Electrification 2016-2025 

This so-called PNER (for its acronyms in Spanish), was 
developed by MEM in 2015 with the aim of fostering the 
implementation of rural electrification projects in a 
structured and organized manner. The Plan seeks to 
consolidate the regional and local development plans, 
the expansion plans of the electricity distribution 
companies and the rural electrification projects 
implemented by the Government. This plan 
encompasses the implementation of rural electrification 
projects through RE energies, especially with Solar PV 
technologies. RE are considered in this plan as an 
important triggering factor for rural electrification.  
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was promulgated through the Legislative Decree 1221 in 2015, the Regulation is missing, and has not 
been yet enacted. This has been a significantly controversial issue in media and in academic 
environments. Several actors within the national RE arena have been, such as APES and APEGER, 
have been demanding the promulgation of the regulation, but no regulation has been issues. Therefore, 
Net Metering cannot yet be implemented within the country. The reasons for the lack of this regulation 
are not stated, but several actors claim that it responds to the demands of the natural gas and 
hydroelectric lobby, among others, given that it would potentially represent a competitive source of 
electricity provision. 
 

7.3.2.  Dynamic analysis: functions of TIS 

This subsection presents the dynamic analysis of the Peruvian Solar PV TIS, which referrers to the 
assessment of the functions that inform the performance of the TIS. Thus, a general overview of the key 
features, characteristics, activities and landmarks related to every function within the Peruvian Solar PV 
field will be presented. Six functions are considered in the hereto assessment: 1) Knowledge 
development and diffusion; 2) Influence on the direction of search; 3) Entrepreneurial experimentation; 
4) Market formation; 5) Mobilization of resources; 6) Legitimation. The main features identified in each 
function of the Solar PV TIS are presented in tables in the following sections, along with a brief analysis 
of the main findings. 

7.3.2.1. Knowledge development and diffusion 

Table 22. Solar PV TIS dynamic analysis – Knowledge development and diffusion (own elaboration).  
 

 
Activities, features and other issues that inform the performance of the function 

Elaboration and publication of the Atlas of Solar Energy in Peru by SENAMHI (2003). 

Coordination between MEM and SENCICO to launch training courses for technicians to install, operate and 
maintain Solar panels (2007) – courses of 80 hours at the operative level. 

Implementation of a technical degree in SENCICO about Solar PV and the design and installation of projects of 
Solar PV (2011). 

Agreement of collaboration between OSINERGMIN and CENER (Centre for Renewable Energies, Spain) to foster 
RE knowledge exchange and research initiatives (2012). 

Implementation of a new degree in SENATI in Energy Efficiency and Renewable Energies in collaboration with 
GIZ and the German company Sun Farming (2015). 

Inauguration of a Centre of Renewable Energies in SENATI with education and research purposes.  

Degree in Renewable Energies Engineering (university level) and installation of a laboratory in RE and smart grids 
in UTEC University (both implemented in 2015). 

Specialization course of Installations in Solar PV organized by TECSUP (technical degrees) (2016). 

Courses for technicians and engineers in the field of Solar PV offered by foreigner companies (mainly Spanish 
and German companies specialized in RE installations and training). 

Universities leaders in RE: UNI and PUCP. Both have research centres (CER and GRUPO, respectively). 
Renewable Energies are addressed in the degrees of Mechanical Engineering, but there are not specific degrees 
in RE. PUCP offers Master in Energy, and a course in Solar energy within this master. UNI has a Master in RE. 
Both universities offer courses of RE within the degrees at university level, and specialization courses for 
postgraduates. The research activities that are conducted within this field are mainly oriented towards rural 
electrification. Before 2000, the research was focused on providing electricity for lighting purposes. Currently the 
research activities are more focused on providing electricity for comfort and for productive uses. 
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There is a lack of knowledge about RE technology, and a lack of diffusion of knowledge. Few thesis, few PhDs 

(Hadzich, 2016). RE and Solar PV is a market that students do not know. Their general perception is that it does 
not bring money (unlike air conditioning and refrigeration markets). Students want to go out from the university 
and earn money. There is a RE elective course in Mechanical Engineering and only 1 student signed up.  

Lack of knowledge regarding RE also from MEM. Not very much prepared people in RE, only in Hydroelectricity 
and Natural Gas. 

CONCYTEC is appointed in the Legislative Decree 1002 to be in charge of the implementation of I+D in RE in 
collaboration with MEM. There is no evidence of activities conducted in this regard. 

CONCYTEC does not have a specific strategy towards energy and renewable energies and technological 
innovation. 2016: in process of designing a strategy. Organization of discussion of the draft document of the 
strategy at UNI (April 2016). 

Organization of competitive funds of innovation and technological transfer, in which some initiatives in RE have 
won (WAIRA). Funds for projects in technological transfer and climate adaptation. 

Lack of diffusion of the experiences taking place in NGOs like Soluciones Prácticas. There is a lack of diffusion of 
what the different RE actors do. Lack of diffusion from CONCYTEC; they do not perform the role of capitalizing 
RE information and to fostering the articulation between actors (Escobar, 2016). 

 
 
Historically two main universities have leaded RE research and training activities, PUCP and UNI. Both 
have their respective research and project implementation centres (GRUPO and CER, respectively), 
and their members teach in courses within career degrees such as Mechanical Engineering and 
Electrical Engineering. Most of research and implementation projects they conduct are funded by 
multilateral agencies, such as GIZ and JICA, in collaboration with MEM. The directors of both centers, 
Miguel Hadzich (GRUPO) and Rafael Espinoza (CER) participate as well as experts in policy and other 
institutional related discussions regarding RE and specifically Solar PV, both with the government and 
other arenas. Nevertheless, RE is not a mainstream topic within the research and the training spheres 
in their respective universities.  
 
There are not specific training or research programs on the topic, but some projects and specialization 
courses within other programs, and few students attend them. There are some students that conduct 
their licentiate, master or PhD thesis in CER or GRUPO, mostly in connection to multilateral funded 
projects related to rural electrification. The main research topics have historically been framed within the 
lighting provision in socially challenged rural areas. Currently, a stronger focus on electricity provision 
for productive purposes and community empowerment is placed in research initiatives. In 2015 a new 
private technological university was founded, UTEC, with a strong focus on business and innovation, 
and created the first university specific degree on RE, Renewable Energy Engineering, as well as 
implemented a research laboratory on RE and smart grids. Despite being a short time since its creation, 
it will be of high interest to assess in the future the impacts on RE national research, development and 
innovation resulting from the activity of the students and researchers in UTEC.  
 
A considerable penetration of the RE topic within the technical training level in Peru has been identified. 
Technical institutes and centres, such as SENATI, SENCICO and TECSUP do provide training oriented 
courses and technical degrees for the installation of RE technologies, mainly related to Solar PV. This 
allegedly responds to the requirements of the RE market, in which the main activities conducted by 
national companies are the installation of Solar PV and other technologies in small or medium private 
projects, or as installation providers in the large RE parks leaded by the foreigner companies that win 
the on-grid and off-grid renewable auctions organized by MEM and OSINERGMIN. Nevertheless, some 
Peruvian RE business owners complain about the lack of work force with technical training for the 
installation of RE technologies existing in the national market ( (Rosas, 2016); (Canziani, 2016)). From a 
governmental perspective, CONCYTEC was formally appointed in the Legislative Decree 1002 as the 
leading agency in developing R+D+I activities in the RE field, in collaboration with MEM. However, there 
are no evidences of specific programs or training activities undertaken by CONCYTEC in response to 
the requirements of the Decree. In April 2016 CONCYTEC was initiating the elaboration of a strategy 
for R+D+I in RE, whose draft was presented in an event that was organized in UNI and in which several 
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actors within the field were invited. Only four (04) persons attended, which reflects the lack of leadership 
by CONCYTEC, and cohesion between the actors.  
 
From a general perspective, RE knowledge development and diffusion, and specifically Solar PV, in 
Peru does not focus on specific research and development on the technology, its materials and 
construction. This is conducted abroad, especially in countries such as China, US and Germany, and 
the overall technology and its components are entirely imported to Peru, assembled and installed. 
Therefore, the main research, development and diffusion activities take place at the installation of the 
technology and its social and organizational aspects within a community or any other urban or rural 
system. Thus, the principal research activities are conducted within the topic of the most suitable 
community based arrangements to steer the Solar PV electricity provision systems, meaning, its 
maintenance, tariff setting, the distribution and payment system, and so on; and the productive 
applications for community development and empowerment from the provision of electricity from Solar 
PV. The already referred lack of cohesion between the different RE related actors and the lack of 
leadership from the government and university arena, prevent and effective diffusion and exchange of 
the outcomes and lessons of the research and training programs and projects conducted in the field. 
Peru RE and Solar PV case shall gain further international momentum and visibility with a higher 
academic production and participation of conferences and seminars. 

7.3.2.2. Influence on the direction of search 

Table 23. Solar PV TIS dynamic analysis – Influence on the direction of search (own elaboration).  
 

Activities, features and other issues that inform the performance of the function 

Projections of the Ministry of Economy and Finances for 2017 and 2018: economic growth 5,3% and 4,5% 
respectively  (MEF, 2016). 

Scenarios of increase in electricity demand: from the current demand of 5800 MW/year, towards 9500 MW/year 
(if GDP: 4,5%) or 12300 MW/year (if GDP: 6,5%) in 2025 (MEM, 2014b). 

National Energy Plan 2014-2025 (MEM, 2014b): 
▪ Prospects regarding the increase of electricity demand linked to national economic growth. Estimation of 

an increase in the electricity demand from 5800 MW (based on 2014) to 9.500 MW in a scenario of growth 
of 4,5% of the GDP, and to 12300 MW under a more optimistic scenario of GDP augment of 6,5%. The 
economic growth is expected to be the result of the augment in the investment and exploitation of large 
mining projects. 

▪ Establishes the provision of electricity to 2,2 million inhabitants in rural, isolated and frontier areas, 
reaching rates close to 100% (currently 91%) of national electrification, through the implementation of 
conventional installations connected to the SEIN and off-grid systems based on Solar PV technology. 
First initiative: installation of 500.000 Solar PV systems through off-grid renewable auctions. 
Electrification rate in 2016 projected to 95,8% and in 2025 to 99%. 

▪ Estimation of contribution of 5% of non-conventional REs in electricity generation by 2025. Estimations 
of growth of hydroelectric and thermoelectric contribution to the electricity matrix. 

▪ The National Energy Plan does not mention the development and the investment in non-conventional RE 
in the future prospections of the energy sector for the reduction of GHG emissions. Contribution of REs 
as a national policy towards climate change mitigation. 

The Legislative Decree 1002 established that every 5 years the goal of REs participation in the energy mix for 
electricity production would be re-evaluated. However, the goal was set for 5% in 2008 to be achieved in 2013, 
but it only reached 2%. In the National Energy Plan 2014-2025, the same goal of 5% to be attained by 2025 was 
established, which shows the lack of institutional support for RE deployment (MEM, 2014b). 

Peru is located within the Sun Belt, meaning that is one of the countries with the highest levels of solar radiation 
in the world (4 – 6 kWh/m2/day) (ARE, 2014). However, there is not specific knowledge regarding Peru´s solar 
potential, which is a barrier to develop projections for its implementation. On the other side, Peru´s wind and 
geothermal potentials are known. 
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Very developed hydroelectric market. Thermoelectric market is in expansion (natural gas) and there are 
subsidies from the State to natural gas and oil industry. Until 2002, electricity generated by hydroelectric power 
plants accounted for 85% of the total electricity mix in the country. With the initiation of the exploitation of 
Camisea Gas reserves, the share of hydroelectric plants decreased to 61% in 2008 (MEM, 2015). 

Environmental concerns, specifically regarding climate change. Peru is the 3rd most vulnerable country to climate 
change effects. Peru is a signing member of the COPs agreement, aimed at reducing fossil fuel dependence and 
curbing GHG emissions (Stern, 2006). 

There has been an international process of improving Solar PV technology in order to be more efficient, and there 
has been a corresponding reduction in prices (in the decade of 1990s: 7 dollar/W and currently 0,5 dollar/W 
(Canziani, 2016). All Solar PV technology is imported. Peruvian companies only import the components, assemble 
and install them. Peruvian companies also sell the imported components to other companies.  

There is a lack of definition of the future of Solar PV technology in the country. What are the expectations? This 
hinders investors and companies to foresee their development in the country (Hadzich, 2016). There is not a 
national vision towards RE (Verástegui, 2016). 

Favourable scenario, competitive prices, funding sources, now betters batteries, solar panels, and competitive 
technology. Companies are starting to understand the economic benefits of RE (the environmental perspective 
does not sell yet). However, diesel price is now low (Rosas, 2016). 

 
 
From an international perspective, there is an enabling environment towards the implementation of RE 
as strong contributors to national electricity grids. The concerns regarding the effects of climate change 
and the agreements endorsed by the COP members in order to curb the GHG emissions through climate 
mitigation strategies, places RE technologies as mainstream low-carbon technologies with a high 
potential to reduce the climate contribution of energy production. In this sense, countries are establishing 
specific goals for GHG emission reductions, coupled to, among others, the increase of the contribution 
of RE within their RE matrix. As an example, the EC has set the target of 27% of RE in energy production 
by 2030. Moreover, the increasing investments in the international arena for R+D+I of Solar PV and 
other RE technologies has led to achieving higher rates of electricity production efficiency, as well as a 
significant reduction of the prices of the technologies. Nowadays, renewable auctions in different 
national support systems show that the production of electricity with Solar PV technology is competitive 
in the electricity production market in comparison with other conventional technologies such as 
thermoelectricity or hydroelectricity.  
 
In the national arena, Peru is one of the countries around the world with higher rates of solar radiation, 
which entails a strong driver for its exploitation as a source of energy. However, the solar radiation 
potential of Peru is not specifically known, which is a barrier to plan and foresee the overall capacity to 
exploit this technology. A driving force for Solar PV deployment in the country is the target set by the 
Government to enhance the electric frontier of the country and reach almost a 100% of electrification 
rates by 2025. In this goal, Solar PV plays and will play a relevant goal as an effective technology to be 
applied in off-grid systems in rural, marginal and border areas. On the other side, from a discursive point 
of view, the Government, through MEM and MINAM, show a support to climate change concerns and 
the relevance that RE technologies has in this challenge. Nonetheless, this support is not entirely 
operationalized within the energy and electricity national strategies. The Government placed a low RE 
contribution targets in 2008, which in turn has not been reached nor increased in the following enacted 
policy instruments, such as the National Energy Policy, in which the same target of 5% is set by 2025. 
Despite the design and enforcement of the renewable auctions, an important first institutional step for 
the promotion of RE in the country, the targets and governmental actions do not show an intention of 
fostering a strong deployment of these technologies.  
 
Another key aspect that plays against the development of RE is the positioning of the oil and 
hydroelectric industries for electricity production. Mainly hydroelectricity has historically had the major 
part of the electricity market, given the wide availability of water resource for these purposes. In this 
sense, hydroelectric companies have a strong power of negotiation and lobby in the policy arena. On 
the other side, social problems related to hydroelectric infrastructure construction, and the occurrences 
of extreme weather events, such as El Niño or La Niña, have led to a progressive decrease in 
hydroelectric investment. Nevertheless, the discovery and initiation of the exploitation of the natural gas 
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reserves in Camisea, provided an economically efficient source of energy that has gained momentum 
in the electricity market, and currently represents almost half of the production of electricity, which has 
been coupled with a decrease of hydroelectric production. Gas, oil and hydroelectric industries receive 
subsidies from the Government, and their industry representatives have a strong representation in 
COES, the administration agency for energy distribution in the country. All these constitute barriers for 
the deployment of RE, and reflect the inherent prioritization of the Government to maintain these 
technologies in the electricity mainstream, in comparison to RE technologies.  

7.3.2.3. Entrepreneurial experimentation 

Table 24. Solar PV TIS dynamic analysis – Entrepreneurial experimentation (own elaboration).  
 

Activities, features and other issues that inform the performance of the function 

1970-1980: 1st applications of Solar PV for rural electrification. Pilot projects in rural communities. Households, 
medical posts, and public schools. Basic application: lighting of installations. Small installations. Sometimes 
hybrid systems: solar + wind (such as EUROSOLAR project). 

2000: Evolution of Solar PV application: lighting + productive purposes + micro-networks. Solar PV installations 
in urban systems, mainly in coastal houses and schools. Net metering started to take an important place within 
the RE discourse.  

MEM: implementing Solar PV systems for rural electrification since 1980. Changing the type of energy that would 
be provided to the user, not only of 12 volts, but a system with several solar panels, with energy distributed by 
nets, so the user can have 220 volts (Valdivia, 2016).  

Ingresses of new companies in the Solar PV system, large foreigner companies, and small national companies. 
The large companies aimed at diversifying their activities through the implementation of a RE brand. 

Project PER/98/G31 “Rural electrification for Solar PV in Peru” funded by GEF (Global Environmental Fund) – 
PNUD and implemented by MEM in 1998. The goal of the project was to establish the technical and regulatory 
basements to promote the development of the Solar PV technology in Peru, contributing to the massive 
introduction of RE for rural electrification, and the implementation of productive development projects from the 
Solar PV technology. The project encompassed the installation of 8000 domiciliary photovoltaic systems (SFD, in 
Spanish) in rural communities during a period of 5 years starting from 1999, and with an estimated budget of US 
$ 3.900.000 (Villacorta et al., 2010). 

Successful case of community based management implementation model for off-grid RE systems developed by 
the Spanish international company Acciona. 

Evolution of the concept of Solar PV installation: pico PV, Home Solar System, micro-nets, and net metering. 
Also, evolution of the approach: from offering the technological apparatus towards the conception of a service. 
Currently, search for new models of local management for productive uses (Verástegui, 2016). 

Emerging companies like Waira and Q-Energy in the off-grid systems. Solar PV, wind, hybrid installations for 
companies, agriculture and farming, housing and sanitation. 

Some companies only activate their activities when there is an auction, not constant presence in the market 
(Verástegui, 2016). 

Competence between the technologies in rural electrification. Many only want to tackle small hydroelectric 
installations (less than 20MW) because they are afraid of the uncertainties of the system if other RE technologies 
are applied (Verástegui, 2016) 

 
 
The Peruvian Solar PV system is currently composed of small and medium Peruvian companies and 
large international energy companies with a RE brand in Peru. Small and medium national companies 
chiefly focus their work in off-grid installations for rural electrification projects launched by MEM and by 
multilateral agencies, as well as in private installations for farms, schools, and houses, among others. 
Large foreigner companies center their activities in off-grid and on-grid auctions leaded by MEM. As 
stated before, Solar PV technology is entirely imported from pioneer producing countries such as China, 
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US and Germany. Main experimentation activities in the field in Peru lie within the interaction between 
the technical, social and organizational configurations for the management of the Solar PV installations. 
Initially, small companies worked mainly in lighting provision for rural electrification projects conducted 
by the State.  
 
In the last decades, the private initiatives are emerging within the housing, farming and other industrial 
sectors, in which, given their isolated location from the grid (SEIN), or the will to seek for more 
economically efficient electricity provision systems, a new line of business is emerging for local RE 
companies: the application of the RE technology for productive purposes. Thus, the conception of Solar 
PV has evolved from the application of a device (i.e. Solar PV, or Solar and Wind hybrid system), 
towards the vision of providing a service (along with the organizational configurations that the technology 
is coupled with). This has been coupled with the evolution of the Solar PV technological components, 
according to which different applications might be installed: Pico PV, Home Solar System, micro-nets, 
and, when the Regulation of the Legislative Decree 1221 is promulgated, net metering.  

7.3.2.4. Market formation 

Table 25. Solar PV TIS dynamic analysis – Market formation (own elaboration).  
 

Activities, features and other issues that inform the performance of the function 

Installation of off-grid Solar PV systems in 150.000 households and recent auction for the future installation of 
Solar PV systems for 500.000 households. Three (03) off-grid renewable auctions for the implementation of 
500.000 Solar PV systems that will provide an installed capacity of 50 MW (MEM, 2014b). However, it has been a 
controversial auction, given that the same company has won the three (03) auctions for this project. 
 
2010: National experience in rural electrification with Solar PV: costs of equipment replacement, operation and 
maintenance, have been defined in different ways, and have not been homogenized, generating disorientation 
and probably lack of credibility within the beneficiary population. Once the projects have been implemented, the 
management system of the projects has not been adequately defined. Problems in the sustainability and durability 
of the implemented projects (some exceptions are Taquile and Uros electrification projects) (Espinoza, 2016) 

2014: Renewable Auctions conducted by type of technology: total installed capacity 746 MW, according to which 
hydroelectric (less than 20MW) is 391 MW, wind: 232 MW and Solar PV: 96 MW (MEM, 2014a) 

Previously the projects of rural electrification launched by MEM were implemented for free to the communities. 
After the “Photovoltaic tariff”, implemented in 2010, there is a management model in order to ensure the 
sustainability of the system. The system needs to be administered (Verástegui, 2016).  

Rural Tariff for Photovoltaic Systems (i.e. Photovoltaic tariff):  
▪ OSINERGMIN: Establish the rural electricity tariff for non-conventional RE supply using photovoltaic 

systems, in the framework of rural electrification projects (OSINERGMIN, 2014). Photovoltaic tariff set to 
guarantee the sustainability of the photovoltaic systems. 

▪ There is a model of monthly billing, collection and maintenance, because the idea of this photovoltaic 
tariff is to ensure the sustainability of the systems. Thus, the customer pays for the service, and there is 
an administration company in charge to bill the customers for the maintenance. Therefore, the 
maintenance is responsibility of a third party, the administrator, which shall guarantee the Solar PV 
system to always be operational (Rosas, 2016).  

Renewable Auctions (on-grid / off-grid) 
▪ The 4 renewable auctions organized by OSINERGMIN show that the prices of the generation of MW 

from renewable energies are decreasing; therefore, the technology is more competitive.  

Solar energy market has generated about 14 million Peruvian Nuevos Soles (roughly 5,4 million dollars) between 
2010 and 2011, either for the replacement of components or the implementation of new projects in both the private 
and public sectors (OSINERGMIN, 2014). 
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In 2010 and 2011, public institutions, from the MEM to district municipalities, invested about 5 million Peruvian 
Nuevos Soles (about 1.9 million dollars) in new projects and it is expected that this year investment will continue 
to grow, bringing renewable energy to the forefront in rural areas, which will aid its development (Valdivia, 2016). 

Net metering: opportunity to boost the urban market for REs. the law was enacted in 2015 but the regulation that 
sets the specifications to start with net-metering activities has not yet been promulgated. Net metering is an 
opportunity for promoting the use of RE in urban environments. There are lobbies against it, because it will make 
RE more attractive and can withdraw market from the conventional generators of electricity.  

Lobbies are preventing the enactment of the regulation of net metering in Peru. It is perceived as a threat by large 
hydroelectric, thermoelectric and oil companies. 

Apart from small companies, big companies are investing in Peru in Solar PV. This means that the market is 
getting mature. It’s a sign of confidence. 

Lack of norms and standards for Solar PV: For Solar PV systems under 500 KW there is not a specific rule. That 
brings you freedom, but also there are very low-quality installations. There are many Solar PV installations in the 
province areas (Amazonas, Huancay, etc.) but the quality is very low, they do not work. The technology gets de-
legitimized (Hadzich, 2016). 

Because of the lack of norms, installations do not work, and then there are a lot of installations in the provinces 
that do not work. There is a perception by the population that Solar PV does not work. And this is a hinder for the 
adoption of Solar PV. 

After-selling processes are very important. There is a cemetery of technologies along the country. The systems 
are there but there was not an assessment of how they worked. Therefore, the technology is delegitimized 

(Hadzich, 2016). There is not follow-up in the project. 

The projects are more oriented towards social projects. The 2 universities that work more on Res, PUCP and UNI, 
work on social issues. There is a need to look in to the profitability part, in order to establish a dialogue with 
politicians and financial institutions. This impacts also the function of legitimation of the technology (Verástegui, 

2016). 

Informal market: in Juliaca, there is an informal market of recycled Solar panels and other components. There are 
informal installations, with defective components, bad and cheaper installations (Rosas, 2016). 

 
 
Market formation is the function of the Solar PV TIS that brings more attention to the present case study, 
given that the overall purpose of the design and implementation of the Renewable Auctions in Peru was 
to create a market for RE technologies. As previously explained, Renewable Auctions constitute a policy 
instrument to foster a protected space in the market so that niche technologies such as RE can be 
deployed through financial and safety incentives and guarantees. The Solar PV market has evolved in 
the last decades. During the period 1980-2000s the market was mainly composed by off-grid solar and 
hybrid (solar + wind) small installations conducted by small Peruvian companies and universities (mainly 
UNI and PUCP) with State and multilateral funds. Therefore, the market was of small size, and mainly 
oriented to provide electrification to rural communities. During the first years of the decade of 2000, 
more off-grid Solar PV installations were placed, in order to increase the rate of electrification of the 
country. Some urban Solar PV installations were implemented in private households and farms. The 
enforcement of the Renewable Auctions in 2009 constituted the tipping point of the creation of the on-
grid Solar PV and in general, RE market. For the first time in the country, large size Solar PV installations 
were going to be connected to the SEIN (on-grid electricity net), and financial and institutional 
mechanisms were set to create a market for RE technologies, in which large energy providing 
companies were mainly participating.     
 
Throughout the implementation of the four (04) renewable auctions during the period 2009-2016, the 
Solar PV installed capacity has increased to 280 MW (according to data from 2016) (Quintanilla, 2016), 
without considering the off-grid installed capacity (no data for total national Solar PV installed capacity 
has been found). Furthermore, the overall Solar PV market has generated, in total, roughly $US 5,4 
million dollars (OSINERGMIN, 2014), and in the last Renewable Auction, which took place in 2016, the 
price that was obtained for Solar PV was US$ 48 MW/h (OSINERGMIN, 2014), which is a price that can 
already compete freely in the market with the prices of hydroelectric and thermoelectric production. This 
poses a question for further discussion regarding the need for maintaining the renewable auctions, or 



 

 86 

launching the participation of Solar PV in the free market in order to compete with other technologies. 
The technological advancements and the relative price reductions in the fabrication and operation of 
Solar PV installations may have already reached a point in which the technology is ready for free market. 
Nevertheless, a sound assessment of the institutional arrangements that this free competition might 
entails is highly required. Currently, thermoelectric and hydroelectric energies receive subsidies from 
the Government, and it is also not clear how the priority in electricity provision would be set in COES. In 
relation to what has already been stated, the lack of a Regulation for net metering is a clear barrier for 
the further development of the Solar PV market and TIS, given that it hinders the enhancement of the 
provision of electricity in the systems in which RE electricity surpluses could be redistributed to other 
systems. This is specially a barrier for the deployment of Solar PV in urban and industrial systems   
 
Addressing specifically the Solar off-grid market, there is a lack of homogenization and standardization 
of the technology and its implementation in rural and other isolated areas. The lack assessment and 
follow-up of the functioning and utilization of the technology a period after its installation has led to 
problems between the community and the technology, given that the sustainability of the Solar PV 
project was not tackled during its development. Thus, obsolete technology and non-functioning 
installations are found in different regions in the country, which in turn contributes to the loss of 
legitimation of the technology. Also, there is a lack of technical standards for the installation and 
maintenance, and the generation of an informal market for selling Solar PV components (in Juliaca, for 
example), has also added in the problems of use of the technology and legitimation. A relevant 
advancement in the formation of the market of the Solar PV TIS was the implementation by 
OSINERGMIN of the Rural Tariff for Photovoltaic Systems in 2010. The rationale behind the creation of 
this tariff is to establish a management system of the Solar PV installations conducted by the 
Government in different rural areas, which reflects the costs of installation and operation, as well as of 
supply and management of the overall electricity supply service. By establishing a tariff that must be 
complied by the users of the Solar PV installations, this enables the implementation of a management 
system that will contribute to its sustainable maintenance and durability. Thus, the function of market 
creation is being currently in development, through the creation of instruments to foster the development 
of the Solar PV market, both at off-grid and on-grid levels. Nevertheless, key issues such as 
standardization and net metering would constitute a triggering factor for further market developments. 

7.3.2.5. Mobilization of resources 

Table 26. Solar PV TIS dynamic analysis – Mobilization of resources (own elaboration).  
 

Activities, features and other issues that inform the performance of the function 

Installation of Solar PV systems in 150.000 housings and recent auction for the future installation of Solar PV 
systems for 500.000 housings (controversial auction) (Valdivia, 2016). 

Projections of investments in electricity generation of 6700 million dollars (in a scenario of GDP growth of 4,5%), 
and 7300 million dollars (under the scenario of GDP growth of 6,5%) (MINEM 2014). More than 200 mill dollar 
investment in RA (Mendoza, 2016). 

Development of projects of rural electrification by MINEM with funding from World Bank (FONER) (Rosas 2016). 
MINEM always in charge of the execution of the projects (Rosas, 2016). 

Project PER/98/G31 “Solar PV Rural Electrification Project in Perú” 

Funds from IDB for institutional reforms within energy sector: transfer of capability, development of policies. 
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Banks do not usually provide loans for REs or photovoltaic installations. They do not have knowledge and 
therefore the risks for them are very high. Then you don’t have funding, no access to funds (Rosas, 2016) Lack of 
development of the financial system (Rosas, 2016), There have been development for example to change your car 
from gasoline to gas, here there are loans in the bank, there is wide information about the topic, the system is 
already implemented. These types of programs for Solar PV do not exist yet in Banks. The staff doesn’t have 
people with knowledge regarding RE and they cannot have an enabling financial system (Hadzich, 2016). Banks 
will have to learn about Solar PV, banking studios (bankable studies), for loans (Verástegui, 2016). There is a need 
of more dialogue between the technical and the financial (profitability) part. It is a matter of profitability (Verástegui, 

2016).  

Lack of knowledge in general among population: they do not know about the technology and therefore they decide 
on other investments like diesel generators (Rosas, 2016). 

 
 
In the function of Mobilization of Resources some features have been identified that indicate that 
institutional resources are being allocated towards the development of the Solar PV market, though 
there is a need for further developments in this arena. According to OSINERGMIN, more than US$ 200 
million have been invested by the Government in the four (04) Renewable Auctions, along with the off-
grid installations (currently approximately 450.000 solar panels will be installed as the result of the last 
off-grid auction that took place in 2015). Moreover, multilateral agencies such as UN, GIZ, EC allocate 
resources for the implementation of Solar PV installations to improve the rural electrification rates in the 
country. Nonetheless, the flaws in the function of knowledge generation and diffusion (function 1 of the 
TIS), hinders the building of a knowledge base within the population over the advantages and 
applications of Solar PV technology, which also affects the industry.  
 
A relevant matter lies within the Peruvian financial system, which shows a lack of knowledge over RE 
technologies, and therefore there is not a system to providing loans for the purchase and implementation 
of Solar PV installations. Also, the lack of knowledge between the population regarding RE technologies 
leads towards the election of other solutions such as diesel generators when willing to guarantee 
electricity provision in off-grid areas. This shows that in order to advance in the performance of this 
function, not only financial resources but also educational and institutional resources are needed to 
enhance the positioning of Solar PV within the energy market. Lastly, within the education level, further 
processes of capability transfer between large companies that implement the Solar PV technology 
towards local partners is of paramount importance. 

7.3.2.6. Legitimation 

Table 27. Solar PV TIS dynamic analysis – Legitimation (own elaboration).  
 

Activities, features and other issues that inform the performance of the function 

Perception by some actors that RE are expensive energies, intermittences, that Peru has no experience and 
knowledge, and that its inclusion within the electricity national grid is very risky.  

Solar PV legitimized for rural electrification (from the State). Cheap and practical solution, as the electricity can be 
utilized directly, small installations, plug and play (now). Since 80s 90s projects of rural electrification with Solar 
PV executed by MEM. What is not yet legitimized is net metering, incorporation/penetration of Solar PV in on-grid 
system: SEIN. 

The success of the renewable auctions, and the participation of big and foreigner companies gives legitimation to 
the Peruvian scheme of promotion of the RE. The price has been going down, the rules are clear and stringent 
(Martinez 2016). RAs in the first edition didn’t bring much competitive prices, however they have been reducing 
the prices throughout the 4 editions, and now they have gained more interest, expectation. 
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Positive communications within the national press about the perspectives of RE in the country: 

http://gestion.pe/economia/mem-precios-centrales-generacion-energias-renovables-ahora-son-mas-
competitivos-2156659 

Net metering-Interview to a professor in the University of Piura, June 2016 

http://udep.edu.pe/hoy/2016/en-diez-anos-a-algunas-ciudades-del-peru-les-sera-mas-rentable-la-energia-solar-
que-la-convencional/ 

Perspectives of net-metering 

http://www.andina.com.pe/agencia/noticia-habra-acceso-abierto-distribucion-energia-para-generacion-pequena-
y-mediana-escala-367814.aspx 

Policy embedded in the 1002 Legislative Decree and the Energy Plan 2014-2025 according to which every 5 years 
the goal of RE participation in the energy mix for electricity production is re-evaluated. However, the goal was set 
for 5% in 2008 to be achieved in 2013, and it was not attained, it just reached 2%, and the same target has been 
kept being achieved by 2025. This means that RE are not a high priority within the Government. 

Publication of AMARAY by GIZ: Amaray is a magazine developed by the Energising Development Project EnDev-

GIZ Peru (www.endevperu.org). It is a publication that promotes opportunities to improve the access to energy 

through RE technologies, especially in rural and isolated areas. Amaray contains information that present a variety 

of actions from private and public sectors, international cooperation initiatives, interviews with experts, a 
photographic and art portfolio, as well as other articles and stories.    

The success of the renewable auctions, and the participation of big and foreigner companies gives legitimation to 
the Peruvian scheme of promotion of the RE. The price has been going down, the rules are clear and stringent 
(Martinez, 2016). 

The existence of Solar PV installations in rural areas that do not work or are obsolete given the lack of norms, 
standards and of management, the population have a bad perception regarding this technology (Canziani, 2016). 

OSINERGMIN will provide advice to Colombia regarding the design and implementation of the RE support 
scheme, which is a positive sign of the international legitimation of the Peruvian’s scheme (Mendoza, 2016).  

 
 
Solar PV technology has gained legitimation throughout the last decades. It had already legitimation 
from the Government, universities and multilateral agencies for off-grid applications in rural 
electrification, and has been widely used since the decade of 1970. Nevertheless, as already has been 
explicated, the lack of follow-up of the off-grid installations in rural environments, and the lack of 
standardization and management has led to bad perceptions regarding the use and durability of the 
technology in off-grid areas, mainly from the community. On the other side, the implementation of the 
RA, which have been designed with clear and stringent rules and requirements, have contributed to 
legitimize the RE technology in on-grid applications. An increasing number of foreigner companies have 
participated in the different renewable auctions conducted during the period 2009-2016, and an 
increasing installed capacity, and a decreasing price of the MW/h achieved in all the RE technology 
shows the potential of RE to be embedded in the SEIN. The RE support scheme designed by Peru has 
been placed as a positive example in institutional and academic international spheres, and Peru is 
participating in information exchange meetings with other countries that are also seeking to implemented 
RE support schemes.  
 
Media sources show positive signs regarding renewable energy technology and its potential in the 
Peruvian electricity supply system. Also, the concerns regarding climate change and geopolitical 
aspects related to energy provision provides an enabling framework for the acceptance of RE as 
legitimate technologies in the context of a sustainable development. On the other side, the lack of setting 
challenging targets of RE contribution in the electricity mix (5%) conducted by the Government, and the 
lack of regulation for net metering show the low prioritization of this energy source within the overall 
electricity mix, and constitute a hint of the prevalence of conventional energy sources, such as natural 
gas and hydroelectricity. Finally, the mobilization of resources towards providing information and training 
regarding Solar PV technology both in on-grid and off-grid application, and the provision of proper 
institutional arrangements to foster the prioritization of RE sources within the SEIN, will lead to an 

http://gestion.pe/economia/mem-precios-centrales-generacion-energias-renovables-ahora-son-mas-competitivos-2156659
http://gestion.pe/economia/mem-precios-centrales-generacion-energias-renovables-ahora-son-mas-competitivos-2156659
http://udep.edu.pe/hoy/2016/en-diez-anos-a-algunas-ciudades-del-peru-les-sera-mas-rentable-la-energia-solar-que-la-convencional/
http://udep.edu.pe/hoy/2016/en-diez-anos-a-algunas-ciudades-del-peru-les-sera-mas-rentable-la-energia-solar-que-la-convencional/
http://www.andina.com.pe/agencia/noticia-habra-acceso-abierto-distribucion-energia-para-generacion-pequena-y-mediana-escala-367814.aspx
http://www.andina.com.pe/agencia/noticia-habra-acceso-abierto-distribucion-energia-para-generacion-pequena-y-mediana-escala-367814.aspx
https://energypedia.info/wiki/Peru_Energy_Situation
http://www.endevperu.org/
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increase of the citizen awareness regarding the benefits of the technology, and the reduction of 
uncertainty and perception of risks of the implementation of Solar PV as a sound provider of electricity 
for urban and rural systems. 
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 DISCUSSION 

This chapter presents the discussion of the results and of the overall work conducted in the study. To 
do so, the discussion is divided into five (05) sections: first, the analysis of the results regarding the 
policy transfer process; second, a special focus is placed in examining the object of the transfer and the 
policy content within the policy transfer process; subsequently, a discussion is undertaken about the 
policy transfer approach and the Dolowitz and Marsh framework, followed by the analysis of the 
Peruvian Solar PV innovation system and the contribution of the policy transfer process to its 
development. Finally, a discussion over the limitations of the study is outlined.  

8.1. The policy transfer process 

The policy transfer process that has hereto been characterized has been framed within the period 2006-
2009, as it reflects the time span in which the most critical issues regarding the implementation of the 
Legislative Decree 1002 (LD 1002) and the subsequent RA unfolded. Nevertheless, this in turn is the 
result of a longer process beginning in the 1980s, in which the RE sector, and specifically the Solar PV 
technology, started to be developed in the country. The enactment of both the LD 1002 and the RA is 
the materialization of a complex process in which different actors have played distinct roles according 
to their interests and field of influence within the technology. Also, different transfer mechanisms have 
been involved in the process, responding to a varied range of drivers and barriers. In this sense, and as 
stated in the results section, the object of transfer has two (02) components: the LD 1002 and the RA. 
Here the LD constitutes the policy framework that along with its regulation, encompasses the first 
institutional arrangement towards the promotion of RE as a source of production of electricity at large 
scale in the country, that is, in the national interconnected electric system (SEIN). The RA is the policy 
instrument or mechanism that operationalizes the dispositions established in the policy framework, the 
LD1002, that is, the provision of a support scheme that addresses the market failures and hence drives 
the process of deployment of the RE technologies within the electric market. 
 
Before 2006 there was already a context in which RE, and specifically Solar PV, had proven 
developments. These were principally confined in the rural electrification sector through projects 
addressing the need to increase the electric frontier, and therefore related to small-scale off-grid 
installations in rural and isolated areas. During the early 2000s, an increasing number of RE 
implementations started taking place in urban areas. This were as well pilot and small-scale initiatives 
in households or in private institutions. In the global context, there was an increasing awareness 
regarding the threats and impacts of climate change and air pollution, as well as the geopolitical 
problems related to energy security and energy dependency, chiefly related to the oil and natural gas 
industries. In this vein, European countries were taking the lead in the deployment of renewable 
technologies, principally for the case of wind and solar PV, as an opportunity to foster technological 
innovation and to diversify their national primary energy production mixes. The interrelation of these 
issues shaped an international set-up towards a progressive, though slow, uptake of RE technologies, 
and the implementation of supportive policies to tackle this process. Is in this juncture that a first 
inspirational mechanism of transfer takes place. A specific actor, Pedro Gamio, Vice Minister of Energy 
during the policy transfer period, played a key role in the transfer process. The event of a successive 
number of travels to Germany for personal reasons was a triggering factor for realizing the advances of 
that country in terms of solar and wind parks for electricity production, which in turn served as an 
inspiration in regards of what would also be desirable for his own country, Peru.  
 
In this inspirational moment, several interconnected ideas were at place: the acknowledgement of the 
large reserves and potential for RE exploitation in Peru (high solar radiation and wind power, for 
example, mainly in the southern and coastal areas of the country); the recognition of the need for 
departing from an industry based on hydro and natural gas power towards a small, cleaner industry 
already existing in the country but enclosed on rural electrification applications; and the potential that 
this entails for local or national innovation and development. In this sense, it can be argued that a 
motivation or cause for the subsequent occurrence of the policy transfer process was of voluntary 
nature, in which lessons were intentionally drawn from an experience of implementation of RE deemed 
by this key actor, the former Vice Minister, as a successful policy and project related development. The 
inspirational event is placed prior to 2006 10 , in the preliminary stages before the policy transfer 
occurrence, when Gamio was already working within the field as a consultant in energy issues in IDB, 

                                                      
10 Pedro Gamio did not provide specific dates for the travels, as he refers there were several travels. However, they are located 
within the early years between 2000 and 2006 (Gamio, 2016). 
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and afterwards in the Commission of Energy and Mines of the Peruvian Parliament. Both were prior 
positions to Vice Minister of Energy in 2006. In this sense, this inspirational mechanism can be tracked 
back previously to 2006, showing already influences in the work conducted by this actor in the other 
related positions. Furthermore, this inspirational action was also a cause or motivation for policy transfer 
as it constituted a driving factor for the activities conducted by the actor as a Vice Minister, which 
subsequently led to the enactment of the above-mentioned policies. This inspirational mechanism is 
principally rehearsed in the policy spreading literature of “lesson-drawing”, significantly developed by 
Rose (1991).  
 
When assessing the different policy spreading approaches that have been previously presented in the 
conceptual approach, lesson-drawing is the only approach that addresses this mechanism. However, 
inspiration is also mentioned in the framework for policy transfer conducted by Dolowitz and Marsh, 
which adopt the transfer mechanisms already proposed by Rose, with further adaptations. In this sense, 
Rose argues that the occurrence of events such as travels and visits of bureaucrats or other key actors 
to other governmental settings, can trigger and therefore inspire ideas of what would be desirable for 
the “borrowing” country  (Rose, 1991). The author claims that inspirational mechanisms do not constitute 
a mechanism of policy transfer, given that they do not directly involve or lead to a policy transfer event 
(unlike copying or emulation mechanisms). Nevertheless, the author asserts that it is a mechanism to 
be included in the assessment, as it might constitute a triggering mean for the subsequent occurrence 
of the transfer process (Rose, 1991). Agreeing with this contention, the author of the present study 
considers the inspirational mechanism as a critical factor to be included when assessing the transfer 
process, as it contributes to the will of drawing lessons from the deemed successful experience of 
Germany, and therefore these lessons have been afterwards included in the discourses, the approaches 
and the course of action of this actor when participating in the development of the institutionalization of 
the promotion of RE in the country. 
 
This inspirational mechanism, and therefore the motivation of lesson-drawing can also be attributed to 
other actors, such as Peruvian small RE companies that were also interested in the future 
implementation of a regulatory framework to provide an enabling context for the deployment of their 
businesses. In this sense, these actors, also potentially inspired by the businesses experiences taking 
place in countries such as Germany, Spain and Italy, did also draw lessons from these prior business 
developments and participated in the pressure actions for the subsequent enactment of the LD1002. A 
clear example of that is the creation in 2007 of APEGER (Peruvian network of renewable energies), 
which constitutes a configuration of small and medium mainly Peruvian companies interested in 
fostering the promulgation of the legal framework so their businesses could unfold in the country. The 
inspirational mechanism and its associated lesson-drawing from relevant actors such as Gamio and the 
small and middle sized Peruvian companies did not end up in a de facto transfer of the policy or elements 
of a policy. Nevertheless, when placing this event within the rationale of the policy-making process, this 
can be related to the stage of problem definition and agenda setting within the policy-making cycle, 
given that the lessons-drawn by Gamio and other actors in the context of the inspirational mechanism, 
served to place the issues related to RE and the need to provide legal arrangements for its deployment 
in the institutional agenda. Thus, a problem or a need was defined and acknowledged by relevant actors, 
which drove its upscale towards the agenda setting phase in the overall decision-making process.  
 
In this vein, several drivers and barriers can be identified as being involved in the inspirational-lesson 
drawing phase. In the case of the barriers, these are key aspects that help explaining why in this stage 
there was no de facto policy transfer and it remained as an inspirational event prior and conducing to 
the future actual transfer and enactment of the aforementioned regulatory instruments. The main 
barriers were the lack of knowledge regarding RE and its potentialities as a source of on-grid electricity 
production, as well as the perception of financial and technical risks for the stability of the electric system 
by bureaucrats and politicians involved in the energy and economy sectors of the country, among others; 
the low prices of natural gas electricity production and the pressures of both natural gas and hydropower 
sectors in order to hinder the entrance of a competing technology in their business field. On the other 
hand, some drivers that were involved in this context were the raising awareness regarding climate 
change threats, being Peru on of the most vulnerable countries to the effects of this phenomenon. Here 
primary energy production, and specifically electricity was already being accounted for a great share of 
the global GHG emissions, and therefore approached as a relevant field to tackle when implementing 
climate mitigation strategies, both at national and global levels. Another driver was the experience that 
universities and small companies had in the sector of electrification in rural environments, significantly 
supported by technical and financial funds from international cooperation and multilateral agencies. 
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Therefore, there was an already pull of actors and experiences in the implementation of RE in the 
country. Another driver was the already on-going experiences of business development and 
implementation of parks and installations of solar and wind energy, among others, in Europe and other 
regions such as Asia and North America. This proved an increasing global trend towards tackling clean 
technologies that entailed large potentials for innovation and local development.  
 
Nevertheless, in general terms, the experiences abroad regarding the deployment of RE were 
considered by several actors, such as bureaucrats in the MEM and the MEF (Ministry of Economy and 
Finances), political parties in the Parliament, and others, as a foreign and imported model for highly 
industrialized countries with different energy-related realities. In this sense, the general perception and 
belief system towards RE were to be confined as small-scale solutions for rural electrification, meanwhile 
the large energy supply systems shall be capitalized by the largely developed and consolidated 
industries of natural gas and hydropower. Despite not being the focus of the present study, these issues 
can be associated with the different “visions of country development” that the different actors hold, 
according to their belief systems and specific interests, which in turn influences the overall development 
and evolution of the electricity production sector. If this process related to the time-scale 2006-2008 and 
the context of the inspirational mechanism would be analysed in terms of the question that Dolowitz and 
Marsh poses related to policy failure or policy success, it shall be considered as a policy failure, in the 
sense that it did not lead to an implementation of the results of a potential transfer process that did not 
occur. In this vein, the sense of policy failure is already connected to an inspirational mechanism that, 
as addressed by Rose, does not lead to a transfer process and therefore it has inherently a policy failure 
profile. Finally, when estimating the pull of actors involved in this process at this inspirational stage and 
in the actions and features related both to the previously described drivers and barriers, it can be 
assessed that mainly actors in the political and large public and private hydro and natural gas business 
arenas performed a significant role against the deployment of RE. Contrarily, actors within universities, 
NGOs, cooperation agencies and small RE businesses contributed (except for the politician Gamio) in 
the pressure towards achieving a future institutional arrangement for RE development.  
 
A second and critical moment in the policy transfer continuum was the actual occurrence of the policy-
related transfer process, which takes place in the period 2008-2009. This is triggered by coercive 
causes, as presented in the results section. In this sense, after the complex configuration previously 
described of internal forces against and for the deployment of RE in the country that did not result into 
policy transfer, it is an external driver that constitutes the major triggering factor for the factual enactment 
of the LD 1002. Hence, it is through coercive causes that the transfer occurs, and it has primarily to do 
with the will of the Peruvian Government to comply with the requirements imposed by US in terms of 
environmental and climate governance in the context of the negotiations of the implementation of the 
US-Peru Trade Agreement. Thus, this shows that a phenomenon that previously did not counted with 
sufficient institutional and political support to be conducted, finally it unfolded given the institutional 
interests of the Governments to reach consensus with its US partner. Despite that the order to implement 
the LD 1002 already had support from the aforementioned NGOs, small businesses, cooperation 
agencies and the Vice Minister, it is considered in the hereto analysis as a coercive motivation given 
that, when addressed from the government’s perspective, it was not triggered by a voluntary and 
intentional will to promote the incorporation of RE as a source for on-grid electricity production, but it 
was driven by a pre-condition established by an external government in order to achieve other 
governmental goals, that is, the enactment of the Trade Agreement. Nevertheless, along with a primarily 
coercive motivation, it can also be coupled with a process of lesson drawing related to the design of the 
policy framework and its subsidiary policy mechanism, that is, the LD 1002 and the RAs. 
 
When receiving the governmental assignment of designing and implementing the policy framework for 
the promotion of RE, a search for examples and ideas of frameworks implemented elsewhere is 
conducted mainly by bureaucrats from MEM (especially the Vice Minister, Gamio), in the case of the LD 
1002, and OSINERGMIN for the design of the RA. The selection of Germany and Spain as principal 
examples from where to draw lessons is due to that they were considered legitimized actors within this 
field, given their early implementations and deployment of enabling policy frameworks in their respective 
countries. Thus, the spatial scale of the occurrence of the policy transfer is at the cross-national level, 
entailing a transfer between Germany and Spain, and Peru. Another reason for the establishment of 
interrelations between these actors can be potentially attributed to the historical presence and 
intervention of the German international cooperation (GIZ) as a technical partner in technological 
transformation processes in Peru and the associated allocation of technology-related German 
businesses in the country. In the case of Spain, the historical interrelation among both countries, the 
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presence of the Spanish international cooperation and as well the Spanish investments in the energy 
and other related sectors play also a key role when establishing a collaborative setting for the purposes 
of the RE framework development. Accordingly, at this stage, emulation is the principal mechanism of 
policy transfer, given that the bureaucrats attempt to incorporate key components of the German and 
Spanish RE legislation, but with further adaptations to the specific Peruvian context. 
 
This emulation process motivated by coercive forces that in turn involve as well lesson-drawing actions 
can be deemed as a policy success, on the grounds that the outcomes of this process is the de facto 
design and implementation of the LD1002 and the RA. Furthermore, when assessing this transfer 
process from the lens of the policy-making cycle, it is allocated in the policy formulation stage, the 
moment when the bureaucrats are emulating external instruments in order to undertake their own policy 
design. In this sense, the actors involved in this emulation-phase are directly related to the nature of 
actors involved in the policy formulation stage within the policy-making cycle, that is, bureaucrats, 
internal and external consultants (in this case the main consultant actor for the design of RA was a 
foreign company), as well as external governmental bodies providing the experience and the elements 
to emulate. Thus, a clear difference between the configuration of actors related to the inspirational phase 
connected to the problem definition and agenda setting (within the policy-making cycle) and the one in 
the emulation phase is identified. In the first case, a larger participation of other actors in society is 
observed, such as NGOs, universities and other pressure groups, as well as political parties within the 
Parliament. In the second stage, when the actual policy transfer is occurring within the phase of policy 
formulation triggered by an emulation mechanism, a clear presence of actors strongly implied in the 
technical aspects of policy design and implementation is identified. 
 

8.2. The object of the transfer and the policy content   

Special attention is given to the object of the transfer, that is, the policy framework (LD1002) and the 
policy instrument (RAs). As mentioned above, both are the result of a previous inspirational mechanism 
and afterwards an emulation process, by which the bureaucrats involved in the design of both policies 
drew lessons from the experiences of the foreigner partners (policy lenders) and incorporated 
components of their policies, as well as lessons from their implementation processes according to their 
related contexts. In this sense, one of the major findings is that the borrowers (Peruvian bureaucrats) 
incorporated contents in the LD 1002 that were already included in the German and Spanish legislation, 
such as the establishment of recurring goals for the share of RE in the electricity production mix; the 
priority in the access and dispatch of the energy produced in the transmission and distribution lines of 
the grid; the determination of a quota or tariff by the energy regulatory body to be assigned to the RE 
providers; the establishment of long-term contracts guaranteeing the permanence of the established 
tariff in order to procure security in the investments developed by the RE providers; and the design and 
implementation of a specific support mechanism to allocate and conduce the investments in RE within 
the electricity market. Thus, a first identification of policy content as one of the object of transfer is 
established.  
 
Furthermore, is the case of the support mechanism in which the main differences and adaptations of 
the Peruvian regulatory proposal from the German and the Spanish occurs, which therefore tackles the 
object of transfer of policy instrument. According to what has been described in the chapter of results, 
Germany and Spain provided lessons regarding the implementation of their support mechanisms, which 
were Feed-in tariffs. In this sense, the transfer process resulted into a negative lesson regarding the use 
of this support scheme (FITs). On the other side, there were also lessons from the narratives of the 
German and Spanish actors regarding the experience of Canada and France when implementing 
auctions, that had as well brought negative results related to the non-completion of the projects because 
of the low prices that were obtained. Other lessons related to the content and the policy instrument of 
the support scheme were as well incorporated by the Peruvian bureaucrats in their own proposals. Thus, 
what is of most relevance is that after a voluntary process of drawing lessons (in the context of a 
consultancy service previously described), a departing occurred from the acknowledgement by the 
Peruvian bureaucrats of their lack of experience in support schemes related to renewable technologies 
for on-grid electricity production. This process had in turn been formerly motivated by a coercive force 
initiated in 2008 through the implementation of the policy framework (DL 1002). The result of this transfer 
process was that the Peruvian bureaucrats designed their own policy instrument, Renewable Auctions, 
by incorporating the lessons obtained during the interaction with the European partners.  
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The implementation of RA as a policy instrument had already been predefined in the policy framework 
of the LD1002. However, the process of policy transfer was going to serve as a confirmation of the 
adopted decision, as a triggering factor for changing the type of support scheme, or as a contributor to 
improvements to the already selected mechanism. As noted, the policy transfer process enabled the 
acquisition of valuable lessons to be incorporated in their own instrument, but confirmed the validity of 
the already established mechanism by law: the RA. The main reason for predetermining the selection 
of auctions as the support mechanism is linked with the own experience and tradition of the country 
when allocating investments in the conventional electricity industry. Moreover, a conditioning factor to 
conduct this decision and sustain it throughout the overall policy transfer process was as well the 
acknowledgement of the differences in the national contexts between Spain and Germany, and Peru. 
In the case of Peru, the main goal was to guarantee the maximum cost-effectiveness of the electricity 
produced in order to prove competitiveness in a context of low legitimacy and lack of credibility of the 
performance of RE in the on-grid national market.  
 
Furthermore, part of the lessons drawn from the transfer process is that the RE sector was already in a 
more mature phase when Peru was initiating its promotion in the electricity sector that it had been during 
the design of the regulatory frameworks in Germany and Spain in the early 2000s. In this later case, the 
technology was still in an initial phase of development, and therefore the costs of the infrastructure and 
technical components where higher. Throughout the following years the RE sector underwent a process 
of maturation, where further technological innovations in the panel design, as well as regarding the 
batteries and their storage capacity, among others, lead to lower prices, and the enhancement of the 
knowledge base of the technology and its applications. In this sense, the decision of what policy 
instrument to adopt was correlated with the state of the maturity of the RE sector in global terms, where 
previously a FIT mechanism would have been more advisable in order to foster the development of a 
non-competitive technology in the market and enable its path towards being upscaled and diffused. 
Nevertheless, in a more mature phase of development of the RE sector, with more competitive prices 
and a larger set of previous experiences, a market-based mechanism was deemed to be more 
advisable, as the technology was yet ready to be rehearse in the market, with further supportive benefits, 
in order to yield the most competitive prices that the electricity market could provide.  
 
Hence, when exploring the factors that inform the policy choices that decision-makers conduct when 
attempting to implement a policy innovation for the borrower country (Peru), different but interrelated 
issues have to be taken into account, which are principally the historical and traditional know how and 
experience that the borrower country already has in related fields (in this case, the proven experience 
regarding auctions in conventional electricity production); the specific characteristics of the country in 
terms of resources availability (in this case, the perception that it is of paramount importance to obtain 
the most competitive prices and the highest guarantees given that the minor financial resources 
available in Peru for these type of investments, unlike the case of more industrialized countries such as 
Germany and Spain); the state of development of the technology at global scale, in terms of know-how 
base, applications and costs; and the lessons obtained from the previous experiences, that provide 
elements for the appraisal of the potential of transferability and implementation in the borrower country. 
This latter is related to the dissertation conducted by Rose regarding how decision-makers, when 
drawing lessons have to conduct an assessment of the potentialities in the transferability of the lessons 
obtained from the lender country, and that these potentialities entail both the level of attaining 
satisfaction among the society, as well as guaranteeing technical and financial feasibility in its 
enforcement.  
 

8.3. The policy transfer approach and the Dolowitz and Marsh framework 

The case addressed in the present study proves the validity of the selection of policy transfer as an 
approach to assess cases of policy spreading across time and space. The rationale behind this is that 
the hereto case study is related to a specific process of transfer of knowledge of policies between 
different countries, in this case Peru, and Germany and Spain. Thus, as Newmark states in his proposal 
of the transfer or diffusion continuum, the policy transfer approach is suitable when tackling specific 
cases of identified transfer between countries. When comparing with the approach of lesson drawing, 
the present case entails a significant number of components that inform of lesson-drawing processes 
taking place. However, the Peruvian case entails both voluntary and coercive motivations that triggered 
the occurrence of the transfer, and therefore adopting a lesson-drawing process would result into a 
biased assessment, as coercive causation is not incorporated. Additionally, according to the statements 
of its main author hereto presented, Rose (1991), lesson drawing does not include any coercive-related 
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aspect within the set of mechanisms that the literature proposes. Therefore, the approach of lesson 
drawing, both from the causes and from the mechanisms, would not provide the elements to conduct a 
thorough assessment of the transfer process. 
 
From the perspective of policy diffusion as rehearsed in the conceptual approach, it proves as well to 
not be an appropriate approach for the hereto case. The ground for this statement is that part of the 
main findings of the present case are related to the policy content of the objects of transfer, and the 
factors that conditioned the design of the content of these policies and the overall instrument. In this 
sense, and in line with a solid course of criticism of the transfer literature and other approaches towards 
the policy diffusion perspective, is the lack of focus on the content of the policies that are transferred or 
diffused. In this vein, policy diffusion literature centres its attention on the dynamics and patterns of 
diffusion of a policy, searching for regional clusters in relation to these specific policies, determining 
patterns in leaders or innovators and laggards, and so on. When addressing the perspective of policy 
diffusion, it could be stated, agreeing with Newmark, that policy diffusion might be composed of several 
cases of policy transfer, which brings a more systemic and upscaled perspective, that is not aligned with 
the most specific and lowered-scale profile of the policy transferred of this present work. Thus, diffusion 
prioritizes the assessment of the process rather than the content of what is diffused, as it its stated in 
the conceptual approach. Therefore, policy transfer, through the appraisal of its components and the 
overall process in according to the Dolowitz and Marsh model, fosters the analysis of the content of the 
object of transfer, and its interrelation with other components of the policy transfer process (such as the 
actors involved, the mechanisms, the drivers and barriers, and the like).  
 
The policy convergence approach is not applicable to the present case, given that it tackles the temporal 
assessment of how policies in a geographical setting and addressing a specific policy issue become 
alike. Topics such as Europeanization and the confluence of economic policies in the region are 
appropriately addressed from the policy convergence approach. Rather the specificity of the transfer 
process of these hereto case does not provide sufficient elements for a convergence analysis. If that 
would be the approach, a related example shall be the potential analysis of how policies regarding RE 
support schemes and their practical designs converge in the Latin American region. Finally, when 
assessing the explanatory and appraisal power and usefulness of the Dolowitz and Marsh Model, it is 
arguable that the framework enables a systemic analysis of the components and mechanisms and 
factors interrelated and involved in the policy transfer process. The policy content category within the 
analysis of the object of transfer constitutes an issue in the D&M framework that foster some confusing 
analysis. Here the identification of transfer regarding the content of a policy can be allocated in the 
different categories of objects of transfer, such as the present case, where negative lessons and policy 
instruments are involved, and in both cases, this includes changes at the content level. Therefore, the 
incorporation in the model of this category can be deemed as misguiding. Nevertheless, the framework 
allows the assessment of the interconnections between different components, and the subsequent 
identification of sequences and interdependencies taking place within a transfer process. This helps 
informing the overall policy-making process, where the stages of the policy-making cycle where the 
transfer occur will as well reveal, for instance, probable actors and mechanisms that are involved. This 
contributes to the understanding of what triggers a policy transfer to occur. This gains further relevance 
when acknowledging the increasing occurrence of policy transfer processes between countries given 
globalization and the increase of communication, and as a matter to tackle common problems, and 
reduce uncertainties by learning from other’s design and implementation experiences. Thus, policy 
transfer assessment gains relevance in the context of its further influence in the overall policy-making 
process, occurring at all levels of governance.  
 

8.4. The impacts of the policy transfer process in the Peruvian Solar PV TIS 

A general overview of the Peruvian Solar PV innovation system has been conducted in order to 
subsequently identify potential contributions of the policy transfer process. The Peruvian Solar PV 
innovation system is now in a mature phase, given the historical experience of the country in the RE 
field from the 1980s and the global dynamics of this sector in terms of technological development, 
knowledge base and diversified range of applications. In this sense, the Solar TIS in Peru was initially 
confined to the application in rural electrification, as a solution for the amplification of the electrical 
frontier in those areas where installing on-grid systems was cost-inefficient given its level of isolation, 
dispersion and other infrastructure and geographical barriers. Solar PV has been most extensively used 
RE technology for these purposes, on the grounds of its reduced costs of installation and practicability 
to be transported in comparison to other RE technologies, as well as its capacity to produce energy at 
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the same location where it is consumed. In this sense, the structure of the Solar PV system in the 
previous phases was mostly composed by actors within the rural electrification scene, that is, 
universities, cooperation and multilateral agencies, NGOs and governmental bodies related to rural 
electrification and social development (in this case, the Directorate of Rural Electrification in MEM). In 
that period there was only a formal network, APES, that consisted principally on a association of 
academics and professionals in the field of Solar PV working principally in rural electrification, and which 
main goals was the exchange of knowledge between the actors. In terms of legislation, there were not 
regulations favouring the deployment of renewable energies in the country. Only some dispositions have 
been identified in terms of the potential role of REs for electrification in rural, frontier and isolated areas. 
Thus, the market of Solar PV was confined to applications for illumination and comfort purposes in off-
grid systems for rural environments. 
 
The current Solar PV innovation system has been further developed in the last decade, given the 
worldwide deployment and development of the sector, and its slow but progressive display in the 
Peruvian context. When tackling the dynamic component of the TIS, the first function, that related to 
Knowledge development and diffusion, Peru has a strong lack of knowledge base and application in the 
Solar PV and in general the REs sector. There is a strongly limited offer at the technical and university 
level in terms of training in specific degrees of REs. One university, which has implemented a degree 
on Energy and Smart grids that incorporates renewable energy topics have tackled this in the last years. 
Other technical institutes offer degrees for the installation of Solar PV. Nevertheless, several 
representatives of small companies claim that there is a general lack of a mass of professionals with 
skills in Solar PV installations, which in some occasions forces them to hire foreign professionals.  
 
Two (02) aspects have been identified to present correlation with the policy transfer process. The first 
is that a disposition of the Legislative Decree 1002 declares the requirement that CONCYTEC leads a 
strategy for the development of research and innovation within the field of REs in the country, this in 
collaboration with the MEM. This is assumed to potentially have been emulated form the German and 
Spanish legislation and implementation experience regarding REs, where strong emphasis was placed 
in I+D activities to bring the technology costs to a competitive level and assess its application in society. 
Despite that this requirement was formally included in the LD 1002, no substantial strategies and 
activities towards the innovation in the RE field in the country have been undertaken. Tough, the fact 
that it is already incorporated in the legislative instrument brings a certain notion of institutionalization 
and acknowledgement of the role that CONCYTEC should perform and that potentially could do in the 
future. The other aspect related to the policy transfer process is that, according to Gamio, within the 
context of the design and implementation of the DL 1002, the MEM promoted an agreement with 
SENCICO, in order to implement training courses for the installation of Solar Panels, which is up to 
current times still on-going. Thus, the process of design and implementation of the policy framework for 
REs brought as a collateral result initiative that contributed to the function of knowledge diffusion.  
 
From the context of knowledge development, research has been mainly conducted by universities, 
specifically UNI and Peru in the setting on rural electrification and for illumination purposes. A relevant 
contribution has been that of the technical cooperation and NGOs, specifically GIZ and Soluciones 
Prácticas in fostering the development of local models of management of off-grid systems. These local 
models of management entail the assigning of procedures and roles in terms of the definition of the 
photovoltaic tariff, the collection processes (payments) and the role of public or private electric 
distribution companies or electric infrastructure companies within these models. This has been fostered 
by the subsequent determination, by OSINERGMIN, of a photovoltaic tariff in order to provide a market 
for rural electrification. Moreover, the research applications have been amplified towards productive 
uses of RE technologies, both in industry and farming arenas.  
 
The other main contributions of the policy transfer process to the development of the innovation system 
were in entrepreneurial experimentation, as the RA has been subsequently implemented for off-grid 
Solar PV installations. Moreover, the RA has fostered the entrance of new large foreign companies, 
mainly Spain and Italian. However, a drawback is that the design of RA encompasses large technical 
and financial guarantees, and therefore Peruvian companies do not have the capital to be able to 
perform as bidders in the process, and they are excluded from large on-grid REs installations, which is 
a hinder factor for local participation and development. In this sense, they mainly participate as local 
partners of the large foreign companies in terms of installations of equipment’s and provision of 
technicians.  
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8.5. Limitations of the study 

The present study builds on two conceptual blocks and its correspondent analytical frameworks, the 
Dolowitz and Marsh model for policy transfer, and the Technology Innovation System (TIS) for the 
analysis of the impacts on the Solar PV technology system. As stated formerly, the focus of this study 
is principally placed on the characterization of the policy transfer process, in order to uncover the 
mechanisms, actors and policy-related outcomes involved in this process. Nevertheless, according to 
the approach of the author of the present study, limiting the scope of the analysis to the process would 
neglect the assessment of the potential impacts that this transfer process has in fostering the 
technological change towards the deployment of Solar PV technology within the Peruvian electric 
market; which in turn is the ultimate goal that the policy transfer and implementation attempts to attain. 
In this sense, the incorporation of the second framework to tackle this issue is conducted from an 
exploratory perspective, and therefore a simplified adaptation from the TIS framework proposed by 
Hekkert et al. 2007, Bergek et al. 2008 and Hekkert et al. 2011 is applied to the present case study. 
Thus, the assessment of this second framework consists of a general identification and overview of the 
activities and issues that provide insights regarding the performance of each function that conforms the 
overall Solar PV innovation system. 
 
Another limitation of the study is that the set of stakeholders that have been interviewed, despite being 
varied and representing different profiles and distinct interests, there is a lack of presence of actors from 
the Ministry of Energy and Mines as well as from the large hydropower and thermopower industries. 
Both groups of stakeholders are deemed, in general terms, as contrary or resistant to the deployment 
of renewable energies. Therefore, it could be argued that the majority of the stakeholders that have 
participated in this study support the deployment of the technology, and some of them have business 
related interests. Thus, the approach of the hereto work might entail some vested perspectives (despite 
that they are aligned with the approach of the author of the present study). In further studies, it might be 
suggested the incorporation of more resistant-positioned stakeholders in order to provide a thorough 
overview of the electricity sector and its implications for RE development. Furthermore, another aspect 
that shall be addressed in further research might be the assessment of the linkages or 
interdependencies between the functions of the Solar PV TIS, which is as well an aspect that has not 
been attained in the present study, despite the acknowledgement of the existence of these dynamics 
within the present case study. In doing so, a more accurate and sound characterization of the dynamics 
and the structure of the study is achieved, which will contribute to a better understanding of the real 
functioning of the system and therefore to the disentangling of the most suitable strategies to drive the 
innovation process. 
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 CONCLUSIONS AND RECOMMENDATIONS 

The conclusions and recommendations of the study are the following: 

▪ The transfer of knowledge related to RE policy-making between Peru and European countries 
(Germany and Spain) involved both voluntary and coercive causes. The key triggering factors 
for the occurrence of transfer were the pressure exerted by a foreigner actor (US) for the 
enforcement of the RE policy framework (LD 1002) and the institutional support provided by a 
“convinced bureaucrat” (the former Vice Minister of Energy).  

 
▪ The drivers of the policy transfer process are the increasing awareness regarding climate 

change, the economic growth of the country and its associated augment of the demand of 
electricity, the existence of a critical mass with experience in RE applications for rural 
electrification, the pressure from interested actors such as small emerging national companies, 
and the foreign positive experiences of RE deployment and incorporation in the electricity mix 
(i.e. Germany). 

 
▪ The main barriers of the policy transfer are the large reserves of natural gas and hydric 

resources, the low prices of natural gas and the pressure exerted by actors within these two 
industries in order to hinder the deployment of RE as a competing technology within the electric 
sector. Also, the lack of knowledge and diffusion of the technology and its associated 
perceptions of financial and technical risks for the stability of the electricity market.  

 
▪ The main objects of transfer are policy content and negative lessons for the design of the policy 

framework (LD 1002) and the policy instrument (RA). The mechanisms involved in the policy 
transfer are inspiration in the early phases related to voluntary transfer (lesson-drawing), 
triggered by the “convincement and leadership” of a bureaucrat actor, and emulation related to 
the coercive and subsequently voluntary transfer for the design of the LD 1002 and its policy 
instrument, RA. The inspirational mechanism can be associated with the problem definition and 
agenda setting stage within the overall policy-making cycle. The emulation mechanism is related 
to the policy formulation phase of both the framework and the supportive scheme. 

 
▪ The policy transfer process has had direct implications in the policy choices and the policy 

design undertaken by the bureaucrats involved in the process. Thus, the choice of adopting RA 
instead of FITs is related to the know-how of the country in terms of infrastructure investments 
and its traditional “modus-operandi”, the availability of resources within the country and the 
perception of technical and financial risks, the negative lessons drawn from the experiences of 
Spain and Germany regarding the implementation of FITs, and the phase of development of the 
RE sector and the most suitable support scheme according to this phase. 

 
▪ The policy transfer process has contributed to the development of some components of the 

Solar PV innovation systems. From the structural point of view, is has triggered a more diverse 
set of actors involved in the sector, mainly with the incorporation of large foreign companies 
specialized in RE, as well as conventional energy companies that have diversified their core 
activities towards RE. This has implications in the development of the function of entrepreneurial 
experimentation.  

 
▪ The design of the policy mechanism according to the lessons learned from the transfer process 

has resulted into a highly market-based instrument with high financial and technical 
requirements with a large-scale project scope that do not foster the participation of local 
providers (small and medium companies). This constitutes a hinder for the function of 
entrepreneurial experimentation. 

 
▪ Another contribution to the function of entrepreneurial experimentation is the implementation of 

the RA for Solar PV off-grid systems, which amplifies the range of application of the policy 
instrument and enhances the market formation in terms of increased installed capacity. 

 
▪ The implementation of RA has promoted the increase in Solar PV installed capacity and its 

contribution to the electricity mix. Moreover, the policy transfer process and the objects of 
transfer, the DL1002 and the RA support scheme, address directly the function of market 
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formation. The entrance of new customers and actors related to the development of the RAs 
contributes as well to the function of market formation. 

 
▪ The clear, simple and severe profile of the procedures and requirements of the RA (the design 

of the instrument), as well as its outcomes in terms of bidders´ participation and resulting 
installed capacity, has contributed to the legitimation of the country as a secure setting for RE 
investments at a worldwide level. Moreover, communications in the media inform an increasing 
expectation towards the development of these technologies in the country. 

 
▪ Regarding the function of influence on the direction of search, the incentives from the proven 

decrease of the prices as a result of the implementation of RA exerts a triggering force towards 
the performance of this function, which is in turn enhanced by the beliefs in growth potential of 
the investments in the country. However, the low share of RE in the energy mix established in 
the LD 1002 and the lack of compliance of this goal by the government is a hindering factor for 
the function. 

 
▪ There is a low potential for technological innovation in Solar PV within the country. Nevertheless, 

the potential for innovation lays in the development of models of local management of off-grid 
Solar PV or hybrid systems including micro nets with domestic and productive applications. 
There is a large potential for on-grid Solar PV implementations in urban environments. For this 
purpose, a major challenge is the support from the regulatory arena in order to foster net 
metering systems, as well as the enhancement of the training offer in RE as well the diffusion 
of experiences in order to foster a sound knowledge base of this technology. 

 
▪ Policy transfer has proven to be the most suitable of the approaches related to policy spreading 

and diffusion. The main reasons are the specificities of the present case study, which entail a 
specific case of policy transfer between borrowing and lending countries, substantial 
implications in the policy content of the object of transfer, and the involvement of both coercive 
and voluntary causes for the occurrence of the transfer. 

 
▪ The characterization of the policy transfer process through the Dolowitz and Marsh framework 

enables the understanding of the main components, mechanisms and actors underlying this 
process, and helps informing its correlations with the overall policy-making process. Thus, the 
assessment of the policy transfer process helps informing policy choices and policy-making 
processes conducted by decision-makers. 

 
▪ The evaluation of the transfer process along with the assessment of the Solar PV innovation 

systems fosters the enlargement of the scope of analysis from the transfer process itself and its 
outcomes in terms of policy-making aspects, towards the assessment of the impacts in the 
innovation system in which the deployment of the emerging solar PV technology occurs. In order 
to advance in the analysis of the impacts and the identification of potentialities for developing 
the Solar PV innovation system, a more accurate and profound analysis of the aspects involved 
in each of the functions as well as its interdependencies is advised to be tackled in further 
research.  
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Annex 1. Stakeholder Identification Matrix 
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Annex 2. List of individual interviews 

# Name and replacements in interviews 

1 Aldo Rosas 

2 Alfredo Dammert 

3 Alfredo Oliveros 

4 Ángel Verástegui (replacing Ana Moreno – GIZ) 

5 Daniella Rough 

6 Eduardo Durand 

7 Eduardo Ismodes 

8 Franco Canziani 

9 Ivo Salazar 

10 Jaime Mendoza 

11 Johnny Nahui 

12 Jorge Martínez 

13 Juan Coronado 

14 Luís Alberto de la Torre 

15 Manfred Horn 

16 Miguel Hadzich 

17 Pedro Gamio 

18 Rafael Escobar 

19 Rafael Espinoza 

20 Raúl Valdivia (replacing Jorge Suárez) 

21 Stefan Pawels y Victor Velarde (meeting together) 

22 Urphy Vázquez 

23 Verónica Montoya 

24 Enrique Rodríguez 

25 José Carlos Álvarez (replacing María Gisela Orjeda) 
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Annex 3. Group Interview information 

List of participants 

# Name Organization Type or organization 

1 Pedro Gamio 
Former Vice-president of Energy 
in Ministry of Energy and Mines 

Public institution 

2 Alfredo Dammert 
Former president of 
OSINERGMIN 

Public institution 

3 Franco Canziani Waira Energy 
Small renewable energy 
company 

4 Aldo Rosas Q-Energy 
Small renewable energy 
company 

5 Karl Heinrich Delta Volt Energy 
Medium renewable energy 
company 

6 Miguel Hadzich GRUPO – PUCP university Private university 

7 Sandra Vergara GRUPO – PUCP university Private university 

8 Urphy Vázquez INTE – PUCP university Private university 

9 Eduardo Ismodes 
PUCP university – Innovation 
area 

Private university 

10 Rafael Espinoza 
Centre for Renewable Energies - 
UNI university 

Public university 

11 Carolina Fluque 
Centre for Renewable Energies - 
UNI university 

Public university 

12 Rafael Escobar Soluciones Prácticas NGO 

13 Ángel Verástegui GIZ  
Technical International 
Cooperation 

 

Pictures of the group meeting 
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Annex 4. Other pictures of the field study in Peru 
 

      

Eolic and Solar PV installations in GRUPO research area, at the Pontifical Catholic University of Peru 

 

 

Solar PV installation for lighting and battery charging in the School of Sciences and Engineering, at the Pontifical 
Catholic University of Peru 

 

 

Solar PV installation for lighting at the National University of Engineering  
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Waira’s factory for the construction of Solar PV and Wind installations 

 

 

 

Waira’s members installation process of a wind small plant of 1000 W of installed capacity in the Río Azul Poultry 
Farm 

 
 

     

Solar PV plant of 1000 W of installed capacity already installed in the Río Azul Poultry Farm 
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Presentation of the preliminary results of the present study that took place in the workshop “Renewable Energies 
and Sustainable Development in the Loreto region“, held on the 29th of April in Iquitos (Peruvian Amazon).  

 

    

Representatives from different energy and sustainable development-related organizations attending the workshop 
“Renewable Energies and Sustainable Development in the Loreto region“ 

 

 

Students from the National University of the Peruvian Amazon with Pedro Gamio, former Vice-President of 
Energy of the Peruvian Ministry of Energy and Mines at the the workshop “Renewable Energies and Sustainable 

Development in the Loreto region“ 
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Annex 5. Ethical aspects of the interview: Informed Consent  

 

                                                          

 

Informed Consent for Participants in a Research Project 

 

Purpose of this document 

The purpose of this document is to provide the participants of this research project with a clear and 

transparent explanation of the nature of the project, and of the role that the participants will carry out 

in it.  

 

Title of the research project 

………………………………………………………………………………………………..                                               

 

Organization coordinating the study 

……………………………………………………………………………………………….. 

 

Contact information of the researcher/interviewer 

Name and surname:                        Organization:    

E-mail:                         Phone:  

 

Contact information of the project coordinator 

Name and surname:                        Organization:    

E-mail:                         Phone:  

 

Aim of the research 

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

………………………………………………………………………………………...   

 

Procedures and treatment of data 

If you agree on participating in this study, you will be asked to answer questions in an interview 

conducted by …………………………... This will take approximately …………… minutes.  

The issues we will discuss in the interview are planned to be recorded with a voice recorder, in order 

that the researcher can transcribe the ideas you have expressed. However, this will only be possible 

if you express your consent.  
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The recording of the interview will be stored in a computer belonging to the Stockholm Environment 

Institute, which is in turn protected by a password of exclusive knowledge to the interviewer. 

Immediately after the research project is concluded, the recording of the interview will be destroyed. 

I give my consent for the interview to be recorded: 

Yes _____       No ______ 

 

Confidentiality 

The information gathered during the interview is strictly confidential and will not be used for any 

purpose other than those considered in the project, without your previous consent. The nature of the 

research project requires your identification. However, this will only be possible if you express your 

consent: 

I give my consent for my name to appear in the documentation of the research project:  

Yes _____   No ______ 

 

Voluntary nature of participation 

The participation in this interview is strictly voluntary. You can leave the interview and/or conclude 

your participation in the project at any moment without being harmed in any way.  

If any of the questions of the interview makes you uncomfortable, you have the right to communicate 

it to the interviewer and/or not to answer them. Likewise, you can make questions at any time during 

your participation in the interview and throughout the development of the whole project. 

 

We would like to express, in advance, our gratitude for your kind collaboration. 

  

 

Participant´s Agreement Statement 

I, …………………………………………………………..accept to participate voluntarily in the 

interview conducted by ……………………………………………….., from 

…………………………………………………………………………………………………..   

 

I am aware that the information that I will provide in this research is strictly confidential and that it 

will not be used for any purpose other than those considered in the project without my previous 

consent. 

  

I have been adequately informed that my participation in this interview is strictly voluntary and that 

I can decide to leave the interview, or not to answer any question of the interview if I decide so, 

without this generating any harm towards my person. 

  

I am aware that if I have questions regarding the interview and/or the project, I can make them at any 

time during the interview or I can contact ………………………………. at the following phone 

number …………………………… and/or e-mail …………………………………….  
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I understand that I will receive one copy of this document, and that I can ask for information about 

the results of this study once it is concluded. For this purpose, I can contact to                                               

…………………………………. through the contact details provided above.  

 

 

 

 

-------------------------------------------------------------------------------------------------------------------- 

Name of the participant                    Signature of the participant                       Date 

 

 

 


