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Executive Summary 

Analyses of policy interventions to promote low-carbon innovations in developing 

countries tend not to consider the range of challenges faced by those countries. In 

particular, they are attempting to industrialise quickly while providing basic services to 

the poor, and face a rapidly emerging middle class with increasing consumption 

demands. Each of these challenges requires different kinds of policy if low-carbon 

development is to be realised. This paper investigates efforts to promote efficient 

lighting technologies that can help to alleviate the growing consumption of the middle 

class in particular, although there are implications for industrialisation and impacts on 

the poor. 

 

The paper explores the experiences of Ghana and Kenya in implementing compact 

fluorescent lamp (CFL) exchange programmes. It does so from the perspective of 

innovation systems and links this approach with a consideration of the political 

economy of those systems. In essence, the paper asks what is the political economy of 

CFL innovation in Ghana and Kenya, and what can we learn for policymaking that is 

relevant to this technology and perhaps others? 

 

Both Ghana and Kenya consider their CFL exchange programmes to have been 

successful. The analysis here finds that these programmes have indeed been successful 

when considered in the narrow technical sense of immediate greenhouse gas (GHG) 

emissions reductions, lower electricity bills for consumers and an easing of pressure on 

electricity supply. However, there are questions that arise from considering the 

experiences from a broader innovation system and political economy perspective. 

These suggest that more development benefits are possible through CFL exchange 

programmes than are currently being exploited. 

 

Key messages that emerge from this desk-based analysis include the need for research 

into programmes, such as those implemented in Ghana and Kenya as well as other 

approaches, to investigate the extent to which further developmental benefits are 

achievable. Such development benefits might mean the building of indigenous 

technological and innovative capabilities that could provide higher value-added 

economic gains, and contribute to the means to realise better self-directed low-carbon 

development directions over the long term. Such research could be facilitated by the 

Climate Technology Centre (CTC) under the UN Framework Convention on Climate 

Change. In addition, the CTC could assist developing country parties to begin 

implementing the lessons from such research by supporting experimental projects that 

can help local firms, research organisations, policy makers and others to build the 

broader systems necessary for encouraging further low-carbon technological 

developments and innovations to emerge. 
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1 
Introduction 

Analyses of policy interventions to promote low-carbon innovations in developing 

countries tend not to consider the range of challenges faced by those countries. In 

particular, they are attempting to industrialise quickly while providing basic services to 

the poor, and face a rapidly emerging middle class with increasing consumption 

demands. Each of these challenges requires different kinds of policy if low-carbon 

development is to be realised. This paper investigates efforts to promote efficient 

lighting technologies that can help to alleviate the growing consumption of the middle 

class in particular, although there are implications for industrialisation and impacts on 

the poor. 

 

The paper explores the experiences of Ghana and Kenya in implementing compact 

fluorescent lamp (CFL) exchange programmes. It does so from the perspective of 

innovation systems and links this approach with a consideration of the political 

economy of those systems. In essence, the paper asks what is the political economy of 

CFL innovation in Ghana and Kenya, and what can we learn for policymaking that is 

relevant to this technology? 

 

Both Ghana and Kenya consider their CFL exchange programmes to have been 

successful, and Kenya is looking to implement further programmes in the near future. 

The analysis here finds that these programmes have indeed been successful when 

considered in the narrow technical sense of immediate greenhouse gas (GHG) emissions 

reductions, lower electricity bills for consumers and an easing of pressure on electricity 

supply. However, there are questions that arise from considering the experiences from 

a broader innovation system and political economy perspective. These suggest that 

more development benefits are possible through CFL exchange programmes than are 

currently being exploited, especially with regard to Kenya. 

 

In the next section, we sketch the technical aspects of CFLs and why they are of interest 

to policymakers looking to phase out the use of incandescent filament lamps (IFLs). This 

is followed by a discussion of low-carbon innovation systems and their political 

economy in developing countries. The cases are then presented before an analysis that 

reflects on the two cases together. Finally, we draw the paper to a conclusion with 

some key messages for policymakers, especially with a view to providing insights for the 
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work of the UN Framework Convention on Climate Change (UNFCCC) Technology 

Mechanism and its Climate Technology Centre (CTC). 

1.1 Why the interest in CFLs? 

According to recent estimates, global CO2 emissions from lighting are three times those 

of aviation, accounting for one fifth of total global emissions (POST 2010). Furthermore, 

the demand for lighting is expected to increase 80% by 2030. Clearly, efforts to reduce 

the electricity consumption of lighting technologies could yield large wins in emissions 

reductions, but also provide consumers with cost benefits through lower consumption, 

and electricity systems with lower generating capacity demands. 

Figure 1: Incandescent filament lamp (left) and compact fluorescent lamp (right) . 

 

Source: OEH (2012: 5).  

 

Various energy efficient lighting technologies are attracting interest for increased 

adoption across the world to replace IFLs, but the two most discussed are CFLs and light 

emitting diodes (LEDs). CFLs have been in use for many years and can be considered 

relatively mature while LEDs for general lighting are still in a rapidly developing phase, 

although they are becoming increasingly competitive. Nevertheless, there are still 

innovations in the qualities of CFLs that mean they are likely to be available in the 

market alongside LEDs, even if the technical efficiency gains of LEDs are realised. Such 

innovations include, amongst others, the ability to dim CFLs while maintaining light 

quality, the replacement of analogue electronic ballasts with digital technology, and 

reductions in size (Waide 2010). 

 

Table 1: Energy efficiencies and lifetimes of lamps. 

Lamp Technology Energy Efficiency 

(lumens per watt) 

Typical Lifetime  

(hours) 

Incandescent 8-14 400-2,000 

Halogen Incandescent 15-25 1,500-5,000 

Fluorescent (tube) 45-100 6,000-70,000 

Fluorescent (CFL) 50-70 3,000-15,000 

LED 50-100 20,000-50,000 

Discharge 60-130 15,000-20,000 

Induction 50-70 >60,000 

Source: POST (2010: 2). 
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CFLs are about four to five times more efficient than IFLs, meaning that they use about 

20 to 25% of the electricity of IFLs to produce the same quantity of light as measured in 

lumens per watt (lm/W) (POST 2010). They also have much longer operational lifetimes 

than IFLs. Table 1 shows various lamp technologies, their efficiency and lifetime. 

Because of this higher operational efficiency and longer life, CFLs could be expected to 

lead to significant GHG emissions reductions, depending on the energy sources used to 

generate electricity. Indeed, a study of lifetime energy use for CFLs (and other lighting 

technologies) finds that they consume about a quarter of the energy of an IFL, and 

about the same as an LED (see Figure 2) (Navigant Consulting 2012). However, it should 

be noted that efficiency gains for LEDs could increase much more in time, while CFLs are 

considered to have almost reached their maximum efficiency (Sekyere, Forson and 

Akuffo 2012) (see Figure 3). 

Figure 2: Life-cycle energy of IFLs, CFLs, and LED Lamps. 

 
Source: Navigant Consulting (2012: 3). 
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Figure 3: Comparison of achieved and projected efficiencies of light sources. 

 

 

Source: Sekyere et al (2012: 283). 

 

The prices of CFLs have been falling, and are around USD 1 at the factory gate in China 

where 80% of production takes place (Waide 2010). However, this price is still too high 

for many of the world’s poorest people who are more likely to be constrained to the 

much cheaper IFLs for some time to come. As such, rapid diffusion of CFLs is likely to 

need subsidies of some kind, particularly in developing countries. 

 

As for policy aspirations in regard to energy efficient lighting, there is now a rapidly 

growing movement to phase out IFLs and replace them with CFLs (or other energy 

efficient lamps) across most of the OECD and many non-OECD countries. Waide (2010) 

raises a note of caution in this respect to say that there is the potential for perverse 

dynamics within the lamp manufacturing industry if such policies are implemented too 

quickly. There are two forces that need to be considered here. First, there may not be 

enough CFL manufacturing capacity to cope with a sudden shift in demand away from 

IFLs. Second, the longer lifetimes of CFLs could mean a later slowdown in lamp sales 

overall, leading to possible resistance from lamp manufacturers to ban IFLs. Waide 

suggests that these outcomes are unlikely but there needs to be awareness of policy 

interventions and their timing across the world if they are to be avoided. This is 

particularly the case if China decides to ban IFLs. 
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Table 2: Comparison of CFL programme design approaches. 

 
Source: Limaye et al (2009: ES-3). 

 

A number of different approaches have been tried for encouraging the wider adoption 

of CFLs, and more information on these can be found in Limaye et al (2009). Table 2 is 

reproduced from that study and summarises the advantages and limitations of each of 

the approaches the authors identified from a range of interventions across the world. 

There is no space to discuss these different approaches at length here but it can be seen 

that each approach is likely to have different strengths and weaknesses – for example: 

encouraging local market development, achieving quick results, addressing CFL-cost 

issues – and each will involve trade-offs between these strengths and weaknesses. 

 

This case study focusses on one of the approaches in Table 2 – bulk purchase and 

distribution. Furthermore, in the approaches considered here, the CFLs were distributed 

free-of-charge whilst the IFLs that were replaced were collected for central disposal. 

The evidence discussed below tends to support the analysis by Limaye et al in regard to 

the advantages and limitations of bulk purchase and distribution approaches, but it 

should also be noted that this evidence is not always clear or unambiguous. This raises 

the need for further research, which we note in the key messages for policy makers at 

the end of the paper. 
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1.2 Low-carbon innovation systems and political 

economy in developing countries 

Low-carbon innovation can take place at any one or combination of the set of stages we 

would expect of any innovation: research and development (R&D), prototyping, 

demonstration, market-formation, commercialisation and deployment (Byrne et al 

2012a). And, as with innovation in general, the technologies and practices that emerge 

from these stages – which are linked in complex and non-linear ways – can range from 

radically to incrementally new (Freeman 1992). Either way, innovations can have 

profound effects on an economy, depending on the timescales involved and the ways in 

which we analyse their impacts. Radical innovations with pervasive use can be 

transformational. But incremental improvements in say efficiency can, through 

repeated accumulating improvements, have significant impacts on an economy, too 

(Bell 2012). However, to realise these gains, innovations must be widely adopted. In the 

case of low-carbon innovations this can be difficult, given that many are not yet 

competitive with high-carbon ‘equivalents’, with some of the reasons for that lack of 

competitiveness due to the fact that high-carbon options do not internalise the 

externalities of their carbon emissions. The consequent market failure means that there 

is a role for corrective policy to capture the global good nature of low-carbon 

innovations. 

 

But to understand what policy interventions to make, we need to understand how 

innovations emerge and what prevents them. Innovations occur throughout an 

economy: in production processes, business models, products, consumer practices and 

government policies themselves (Byrne et al 2012a). They can even be social, political or 

cultural. And so we can begin to see that innovating actors can be varied and pervasive. 

Crucially, the ways in which such actors interact with others, and the stages within 

which they act (R&D, prototyping, etc.), have important consequences for whether 

innovations do in fact emerge and get adopted. Furthermore, all these actors operate 

within particular institutional contexts that can help, hinder or guide their behaviours. It 

is this complex of interconnected actors – each with their own skills, knowledge and 

experience – and institutional environment that we call an innovation system (Freeman 

1987). 

 

An important consequence of the complexity of innovation systems is that their 

outcomes are “irreducibly uncertain” (Gallagher et al 2012). We cannot predict what 

particular innovations will emerge nor can we predict how long the process will take. 

And building innovation systems – both in general and around specific technology types 

– is a resource-intensive and long-term process (Watson et al 2011). As noted above, 

actors must have relevant skills and knowledge (capabilities), supported by an enabling 

environment that helps those actors to work with others who are suitably skilled, in 

order to innovate. Government policies can, in particular, help to provide the enabling 

environment. For example, they can subsidise R&D into strategically important low-

carbon technologies; they can regulate against the use of certain damaging or 

undesirable technologies and practices; they can introduce carbon taxes to internalise 

emissions externalities. 
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Moving beyond an institutional environment relevant to a particular innovation, there is 

the broader political and economic context. This too can be important for influencing 

what innovations emerge and the direction that development can take. We could see 

this most clearly in the industrialisation process or in large markets for consumer goods, 

where there may be a few powerful economic interests and well-entrenched systems of 

provision. For instance, state-owned utilities might be resistant to anything but 

centralised carbon-intensive electricity generating plant, with the electricity transmitted 

via a national grid. Here, the political economy of large firms (the utility, large project 

financiers, etc.) and political interests can be difficult to break from the perspective of 

small-scale distributed low-carbon energy technologies (such as solar home systems), 

even if the latter might provide better prospects for more rapid widespread 

electrification. The political economy of existing energy provision can have 

consequences for what new policies are feasible (Duncan and Williams 2012). 

 

But we could make similar observations when it comes to the behaviour of consumers 

and their acceptance of, or resistance to, change. When people adopt innovations – 

whether these are products they buy or practices they develop – they tend to embed 

them in their lives, and sometimes infuse those innovations with cultural meaning 

(Byrne et al 2012a). Conversely, cultural practices can prevent certain innovations from 

becoming accepted. As a result, if governments are thought to be imposing on 

consumers innovations that are in some way unacceptable, where dissent is voiced 

perhaps through civil society, there could be politically negative consequences for those 

governments alongside a reluctance to adopt the innovations. So, understanding 

cultural and social contexts can be as important as understanding the more technical 

aspects of any innovation system for encouraging the emergence and adoption of new 

technologies and practices (Byrne et al 2012b). 

 

Finally, governments can act to capture higher value-added aspects of low-carbon 

innovation processes by not only building innovation systems, as discussed above, but 

by targeting the accumulation of skills in particular parts of the value chain (Cimoli et al 

2009). It is often the case in poorer developing countries that the focus is entirely on 

the adoption of finished goods such as solar home systems. Any innovation that takes 

place is in the delivery of these goods to consumers; in business models, for example. 

However, this does little for longer term development of the kinds of capabilities 

necessary to create new technologies or even to be able to evolve existing technologies. 

But the literature on innovation and development shows that these technological 

capabilities are critical to extracting higher value from industrialisation, and to realising 

more self-directed development pathways (e.g. see Katz 1987 on Latin America; Hobday 

1995 on East Asia; Radoševid 1999 on Eastern Europe; Ockwell et al 2008 on India; 

Watson et al 2011 on China; and Bell 2009 for a general discussion on technological 

capabilities and development). A common strategy reported in these and other 

analyses is to start with simpler imitative production capabilities and gradually work 

towards more complex innovative capabilities. Various methods can be used to work 

through this general process including licensing, joint ventures, international 

collaborative R&D, foreign acquisitions of capabilities, local content requirements and 

high-level education and training of people within the particular innovation system. Not 

all of these methods will be available to all developing countries at any one time but the 
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point is that there may be scope for employing some of them within a long term 

strategy to enhance local innovation systems and capabilities. 

 

In terms of our case study technology – CFLs – we might look for opportunities to move 

up the value chain starting with local assembly of lamps, where the design is one 

licensed from an existing manufacturer. Over time, more of the parts could be 

manufactured locally as capabilities improve and the licensing agreement is extended. 

In line with Bell’s (2009) argument, this process of upgrading capabilities might then 

continue through joint ventures, collaborative R&D and eventually original equipment 

manufacturing. In addition, national policy could play a critical role by, for example, 

setting local content requirements for CFL assembly, and implementing other measures 

as outlined above. But political economy at all levels, and local social and cultural 

factors, could also be important drivers or barriers. There could be lobbying from 

international CFL manufacturers to prevent local content requirements (and they might 

fall foul of World Trade Organization rules), and CFLs or programmes to encourage their 

use could experience social and cultural resistance. Alternatively, thriving local markets 

could be irresistible to international companies who might then accept such measures 

as local content rules. As our case study shows, there is suggestive evidence of some of 

these dynamics playing out in the CFL programmes in Ghana and Kenya. 

1.3 Organisation of the case studies 

Bearing in mind the discussion above, the cases on CFL adoption in Ghana and Kenya 

have been organised to provide a light-touch political economy analysis that 

incorporates consideration of capabilities relevant to CFLs. To simplify the analysis, we 

consider only on-grid lighting, which is in keeping with the main focus of the CFL 

programmes in the case countries. Each case is therefore structured according to four 

sections. The first summarises relevant detail concerning the power sector of the 

country together with a note on the national economic performance. The next section 

recounts what could be discerned regarding residential lighting, including some figures 

on electricity consumption. The third section of each case discusses the policy context 

in which on-grid residential lighting and energy efficiency measures have taken place. 

The last section discusses the CFL programme experiences to date, along with any that 

are being considered for future implementation. This section also discusses the extent 

to which technological or innovation capabilities around CFLs are evolving in the case 

country. Following the two case studies, there is a section devoted to reflections on 

what emerges from both of them, using insights from the discussion above concerning 

low-carbon innovation systems and technological capabilities. Information for the cases 

was collected entirely from documents available in the public domain. 
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2 
CFL innovation in Ghana 

2.1 Ghana’s power sector 

Electricity production and consumption have been erratic in Ghana, even if the general 

trends have been upward (see Figure 4). The variability is due to a combination of 

factors, including the dominance in the supply mix of the two hydroelectric facilities on 

the Volta River – Akosombo and Kpong – which account for up to 60% of total 

generating capacity, while the bulk of the rest consists of thermal plant (PSEC 2010: 14). 

Certainly, lower national electricity production tends to coincide with periods of low 

inflow to the Volta Lake (1983/84, 1998, 2002 and 2006), but 1990 and 1992 saw severe 

droughts without much impact on electricity production (Brew-Hammond and 

Kemausuor 2007b: 2). So, other factors have likely played a part. Some analysts argue 

those factors include (among others) inadequate overall generating capacity, inefficient 

use of energy, poor implementation planning and chronic under-pricing of electricity 

(see the chapters in Brew-Hammond and Kemausuor 2007a for fuller discussion of 

these and other factors). Of course, these factors do not operate independently. Under-

pricing, for example, is one determinant of inefficient energy use. And inefficient energy 

use means a need for more generating capacity than otherwise could be the case. But, 

in Ghana’s case, these problems have been exacerbated by strong economic growth in 

recent years (see Figure 5), pushing up the demand for electricity faster than new 

capacity and other measures have been implemented. The result of all this is that 

Ghana’s power supply remains precarious, with the spectre of load shedding ever-

present. 
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Figure 4: Electricity production and consumption in Ghana (GWh) 1980-2010. 

 

Source: World Development Indicators (2012). 

2.2 Residential lighting in Ghana 

A significant component of the electricity demand in Ghana comes from the residential 

sector. On-grid residential electricity consumption accounted for 36% of the total in 

2011 (ecowrex.org 2012), a large and growing share. It is difficult to establish how much 

of this is used for residential lighting as the data are not disaggregated. However, UNEP 

en.lighten (2012a) estimates residential lighting currently consumes about 300 GWh per 

year. If these and the ecowrex.org figures are correct, then lighting accounts for about 

10% of on-grid residential demand (ecowrex.org reports 2011 residential demand to be 

2761 GWh). 

Figure 5: GDP per capita in Ghana (constant 2000 USD) 1980-2011. 

 

Source: World Development Indicators (2012). 
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Despite claims that CFLs have penetrated deeply in Ghana, UNEP en.lighten (2012a) 

suggests there are still significant gains to be had from further energy efficiency 

improvements in residential lighting; perhaps as much as 30% lower consumption. But 

there appear to be wide disparities between the claims for deep penetration of CFLs by 

some, and the UNEP en.lighten figures. For example, Edjekumhene and Cobson-

Cobbold (2011) claim that the market share for CFLs had reached almost 80% in 2007, 

following a large Government of Ghana (GOG) CFL exchange programme. But UNEP 

en.lighten estimates suggest the share is closer to 50% (UNEP en.lighten 2012a). This 

disparity is of concern because it has implications for the kinds of instruments Ghana 

could use to make further progress on energy efficient lighting. For instance, if there is 

already almost universal adoption of CFLs then it is unlikely that any carbon finance 

could be used to encourage further diffusion. 

Whatever the exact market share of CFLs in Ghana, it is clear that they are in 

widespread use. Understanding how this was achieved could be instructive for the 

many other countries that are now looking to encourage the phase-out of inefficient 

IFLs to be replaced by CFLs (or other efficient lamp technologies such as LEDs). Indeed, 

it could be instructive for designing interventions to encourage the adoption of other 

low-carbon technologies that can provide the services that a growing middle class is 

likely to demand. To this end, the next section discusses the policy context in Ghana 

before moving onto the specific projects implemented to persuade Ghanaians to adopt 

CFLs. 

2.3 Policy context in Ghana 

For many years, electricity generation and transmission were done through a vertically 

integrated utility – the Volta River Authority (VRA). Distribution was split between the 

Northern Electricity Department (NED), a subsidiary of VRA supplying the north of the 

country, and the state-owned Electricity Company of Ghana (ECG) supplying the south 

(PSEC 2010: 9). But, as with other countries, the power sector began to go through a 

process of reform during the late 1980s and 1990s. In some ways, that reform process is 

incomplete and there remains the possibility of political interference in tariff-setting 

(Johnson 2011: 164-166). But the sector does, in principle, now allow for private sector 

involvement, which has opened the way for more diversity of supply and greater 

competition, even if these have not been fully realised (PSEC 2010: 11). Still, the 

structure now consists of VRA concentrating on generation, and NED and ECG on 

distribution. GRIDCo has been created to run transmission, and regulatory tasks are 

conducted by the Public Utilities Regulatory Commission (PURC). And, finally, the 

Energy Commission issues licenses and sets performance standards (PSEC 2010: 10). 

On the specific issue of energy efficiency, there are several policy initiatives that have 

been developed in Ghana over the years. These relate in part to Ghana’s long 

engagement with the climate change negotiations (Würtenberger et al 2011), but also 

to more immediate concerns with generation-capacity constraints, as outlined above. 

Of course, these are not necessarily in tension with each other; indeed, they are often 

aligned. In fact, Ghana’s most successful efficient lighting initiative – the CFL Exchange 

Programme (more below) – was similar to what can now be implemented through the 
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Clean Development Mechanism (CDM) as a Programme of Activities (PoA). 

Unfortunately, despite efforts to build capacity to exploit carbon markets, Ghana has 

not yet managed to register a CDM project (Clark et al 2010: 33; Würtenberger et al 

2011: 21). However, it has been relatively successful in accessing GEF funding, including 

for the CFL exchange programme. And, related to that programme, Ghana banned the 

import of IFLs as of January 2011 (Edjekumhene and Cobson-Cobbold 2011), having 

already waived duties and VAT on CFLs as of 2003 (GOG 2006: 15). More recently, 

Ghana introduced a labelling programme for energy efficiency and performance 

standards of air conditioners and CFLs (EC et al 2009). If these products do not meet the 

minimum requirements of the standards then they cannot be imported. 

2.4 The CFL exchange programme in Ghana 

Generally considered to be highly successful, the CFL exchange programme that was 

implemented during 2007 was not the first attempt in Ghana to encourage the 

adoption of energy efficient lamps (Edjekumhene and Cobson-Cobbold 2011). In 1994, 

VRA conducted a study on demand side management to see if there were ways to 

reduce residential electricity consumption. It emerged that CFLs replacing IFLs could 

provide huge benefits even if the CFLs were given away free. Subsequently, VRA 

imported USD 1 million worth of CFLs and attempted to sell them at highly subsidised 

prices. However, there was little interest from Ghanaian consumers. Several reasons are 

given for this lukewarm adoption. Edjekumhene and Cobson-Cobbold (2011) note that 

electricity tariffs were too low to encourage energy saving behaviour, there was little 

awareness of the benefits of CFLs, marketing strategies were poor, and the lamps were 

low quality. Instead, market conditions were more favourable in Cote d’Ivoire, where 

consumers were more aware of the benefits and tariffs were higher. The result was a 

smuggling racket in which the subsidised CFLs from Ghana were sold at higher prices in 

the neighbouring country. 

Bearing in mind this negative experience with CFLs, it is not surprising that VRA (and 

ECG) were not interested to attempt to distribute CFLs again in 2007 when GOG 

suggested they do so to alleviate the increasingly severe power crisis (Clark et al 2010: 

43). Instead, the Government managed to get funding of USD 15 million from the GEF 

to import 6 million CFLs for immediate free distribution (Würtenberger et al 2011: 33). 

The CFLs were exchanged for IFLs during 2007 and their use had an immediate impact 

on peak demand. It was 128 MW lower than it would otherwise have been (Clark et al 

2010: 43), saving Ghana about USD 33 million (and avoiding 105 ktCO2e) per annum
1
. 

The programme itself was managed by the Energy Commission who employed a trained 

task force of people to go house to house exchanging the CFLs and removing the IFLs for 

central disposal (Edjekumhene and Cobson-Cobbold 2011). 

It is unclear what impact the programme had on any CFL suppliers who were already 

operating in Ghana; this appears not to be discussed in the literature, although Limaye 

et al (2009: 57) caution that such an approach could have a negative impact. However, 

one local manufacturer – Wellamp – claims on their website that they began operations 

xxxxxxxxxxxxssssssssxxxxxxxxxxxxxx 

1  http://www.modernghana.com/news/268125/1/energy-commission-reviews-performance.html, (18/03/10) 
retrieved 07/02/13. 

http://www.modernghana.com/news/268125/1/energy-commission-reviews-performance.html
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soon after the CFL programme to take advantage of the potentially large market 

(http://wellamp.com/history.html). Interestingly, Wellamp report that they are 

gradually building up the capabilities to fully manufacture CFLs in Ghana by employing 

the expertise of two Chinese technicians who are training their Ghanaian staff 

(http://wellamp.com/staff.html). There may also be at least one other local 

manufacturer of CFLs in Ghana. 

Finally, it is worth noting that there have been some critical voices in regard to the CFL 

exchange programme. For example, one commentator argued that a flood of cheap low 

quality CFLs came into the market following the ban on IFLs and that they are 

undermining Ghanaian manufacturers. As a result, the fear is that the local 

manufacturers would move their operations to Nigeria, taking with them jobs and 

investment while leaving inferior products in the market (Thebftonline.com
2
 27/06/12). 

Besides this, there appears to be no strong public criticism of the programme, unlike 

the Kenyan case in which there has been often aggressively negative reaction. We now 

turn to that case. 

  

xxxxxxxxxxxxssssssssxxxxxxxxxxxxxx 

2  The critical piece can be read online at http://www.modernghana.com/news/403426/1/loosing-the-energy-
game.html (retrieved 21/01/13). 

http://wellamp.com/history.html
http://wellamp.com/staff.html
http://www.modernghana.com/news/403426/1/loosing-the-energy-game.html
http://www.modernghana.com/news/403426/1/loosing-the-energy-game.html
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3 
CFL innovation in Kenya 

3.1 Kenya’s power sector 

Kenya’s electricity production and consumption has been much less volatile than 

Ghana’s (see Figure 6). However, it did rely for many years on a similarly narrow range 

of generating sources – hydropower and thermal. While the production of electricity 

has not been as erratic as in Ghana, Kenyans have suffered years of unreliable 

electricity supply, with frequent brown and black outs and load shedding. And the 

Kenyan power sector also went through many years of reform, which is yet to be fully 

completed (World Bank 2005). Following the Electricity Act in 1997, the state-owned 

utility – Kenya Power and Lighting Company (KPLC) – was unbundled into separate 

entities: generation (KenGen), transmission and distribution (KPLC), and the Electricity 

Regulatory Board (ERB) (KIPPRA 2010: 15). There was also liberalisation of generation to 

encourage Independent Power Producers (IPPs) to enter the market, who would 

compete with KenGen on level terms. This does seem to have widened the diversity of 

energy sources now being exploited (see Table 3: ). But KPLC retained a monopoly on 

the transmission and distribution grids, and the Government of Kenya (GOK) maintains 

a 51% share of the company. Further reforms have taken place, including the 

introduction of an entity to build new transmission networks. This company – Kenya 

Electricity Transmission Company (KETRACO) – will own any new network it constructs 

(KETRACO 2013). These reforms, together with the increased rates of rural 

electrification (MOE 2012), encourages some analysts to be optimistic that the 

electricity system will perform well enough to help the economy continue to grow at 

the relatively fast rates it has achieved in recent years (see Figure 7) (KIPPRA 2010). 
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Figure 6: Electricity production and consumption in Kenya (GWh) 1980-2010. 

 

 

Source: World Development Indicators (2012). 

Table 3: Electric power generation sources and energy generated (financial year 2010-2011). 

 
Source: MOE (2012: 69). 

3.2 Residential lighting in Kenya 

As with the case of Ghana, data for residential lighting are not disaggregated from the 

general residential electricity consumption figures for Kenya. According to KPLC (2011: 

116), on-grid residential electricity consumption accounts for about 25% of total 

electricity demand, or 1424 GWh in 2010-2011. But, if the numbers being connected to 

the grid continue to increase at recent rates then this proportion could easily grow. The 

annual rate of increase of customers has averaged almost 16% since 2004 and has 

reached almost 20% some years (MOE 2012: 70). UNEP en.lighten (2012b: 2) estimate 
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that residential lighting consumes about 180 GWh in Kenya, or 13% of the total 

residential consumption. This is in line with the estimates for Ghana so we might expect 

similar savings if CFLs (or other energy efficient lamps) were widely adopted. 

 

The Kenyan on-grid lighting market certainly offers high potential for programmes to 

make an impact, assuming these numbers are accurate. UNEP en.lighten (2012b) 

reports that there may be a little more than about half a million CFLs installed in Kenya 

at present. But the total number of all types of lamps installed is of the order of 3.5 

million. However, we should be cautious about these figures. The first CFL programme 

implemented in Kenya (more below) claims to have distributed 1.25 million CFLs. These 

were not the first CFLs to be used in Kenya so these figures suggest that the UNEP 

estimate is conservative. Nevertheless, widespread adoption of CFLs (and other energy 

efficient lamps) could, according to UNEP’s calculations, mean a 50% reduction in 

lighting energy consumption in Kenya. That could translate to about 1.5% of the total 

energy consumption in Kenya. 

 

But, at present, IFLs are by far the most commonly used lamps. KPLC have already 

implemented one CFL project, which we will discuss below, and they are seeking to 

implement a larger one soon. Before discussing these two projects, we will consider the 

policy context in Kenya. 

Figure 7: GDP per capita in Kenya (constant 2000 USD) 1980-2011. 

 

Source: World Development Indicators (2012). 

3.3 Policy context in Kenya 

We have already sketched the broad contours of the power sector in Kenya, so here the 

discussion will focus on the more specific issues related to energy efficient lamps. The 

first of these is that Kenya has not banned IFLs; nor has it mandated the use of CFLs 

(UNFCCC 2011: 2). In line with directives in other parts of the world, Kenya might decide 

to ban IFLs at some point, especially given that the Climate Change Action Plan notes 

that “regulation would be required to phase out incandescent bulbs” (Saidi et al 2012: 
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20). However, there has been some exploration of the idea of raising the tax on IFLs. 

Quoted in the Nairobi Business Daily, the Permanent Secretary of the Ministry of Energy 

mentioned that he intended to propose such a tax to the Ministry of Finance (Omondi 

2011). Indeed, he said he had proposed other tax increases on IFLs in the past but these 

could not be introduced because they would need the agreement of the other East 

African Community countries. But, at the time of writing, there was no indication that 

taxes had been raised on IFLs. 

 

A process of developing an energy efficiency and performance standards and labelling 

programme has been underway since about 2008 (UNDP-GEF 2008). Although led by 

Kenya’s Ministry of Trade and Industry, it is intended to help develop standards across 

all the EAC countries. An initial set of products was targeted, including CFLs. It is not 

clear whether the standards have been finalised; they appeared not to have been when 

the Assistant Minister for Energy mentioned them in the Kenyan National Assembly in 

April 2012 (Hansard 2012: 9). And a new draft energy policy is in discussion. It has a 

chapter on energy efficiency but does not mention energy efficient lamps at all (MOE 

2012). However, it does mention that VAT for domestic users of electricity does not 

apply to anyone who uses less than 200 kWh per month. 

3.4 The CFL exchange programme in Kenya 

GOK funded a first CFL exchange programme (called “Badilisha Bulb”) in Kenya, which 

was implemented during 2010. It operated in similar ways to the Ghana programme, 

exchanging CFLs for IFLs in people’s homes and returning the IFLs to a central point for 

disposal. According to KPLC (2011: 33), 1.25 million CFLs were distributed free, resulting 

in reduced CO2 emissions of 55,000 tonnes per annum. In a press release for the launch 

of the programme, the Energy Minister stated that the cost was KES 380 million (about 

USD 5 million) and was expected to reduce peak demand by 60 MW (KPLC 2010). The 

Minister further claimed this would save about KES 15 billion (USD 195 million) in 

avoided new generating capacity
3
. 

 

KPLC consider the project to be a success and are looking to scale up with at least one 

more project, which would give 3.3 million CFLs in exchange for IFLs (KPLC 2011: 33). 

The expected reduction in emissions is 145,000 tCO2 per annum, and reduction in peak 

load of about 150 MW. For this project, the French development agency AFD would 

provide funding (AFD 2012). However, there appears to be another programme in 

development. KPLC have applied for a CDM PoA, with Standard Bank providing the 

financing, and covering CFL exchange programmes in Kenya, Uganda, Tanzania and 

Zimbabwe (UNFCCC 2011). In Kenya, the programme would exchange 900,000 CFLs, 

using the CERs to help make the project viable. Whether there is one or two projects, 

no further CFLs had been distributed at the time of writing but KPLC had begun 

advertising for a consultant to the larger programme (KPLC 2012). The CDM PoA – 

Green Light for Africa – is awaiting validation. 

 

xxxxxxxxxxxxssssssssxxxxxxxxxxxxxx 

3  http://www.capitalfm.co.ke/business/2010/02/kenya-launches-energy-saving-
initiative/?wpmp_switcher=mobile (17/02/10), retrieved 18/01/13. 

http://www.capitalfm.co.ke/business/2010/02/kenya-launches-energy-saving-initiative/?wpmp_switcher=mobile
http://www.capitalfm.co.ke/business/2010/02/kenya-launches-energy-saving-initiative/?wpmp_switcher=mobile
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While the pilot programme was a clear technical success, it is worth noting that there 

were critical voices in the Kenyan media. Some of these were at times aggressively 

negative about the programme. Karanja (2010), for example, reports a long list of 

complaints emerging after just two months about the CFL programme and suspicions 

about KPLC’s motives. Some thought the allocation of CFLs was unfair. Others thought it 

was a ploy to distract consumers from the high cost of electricity. And there were 

complaints from residents in parts of Nairobi who were being harassed by people 

posing as City Council workers, wanting to check that the residents were using energy 

saving lamps and threatening to arrest those who were found to be using IFLs. Towards 

the end of the programme, in July 2010, an MP raised alarm in the National Assembly 

about the fact that CFLs contain mercury, accusing the Energy Minister of putting 

Kenyans at high risk (Hansard 2010). This was followed soon after by statements from 

the Kenya Bureau of Standards, trying to calm people’s fears about CFLs and advising 

them on how to handle them properly (Mugambi 2010). But there does not appear to 

have been any negative media coverage of the latest projects. This might simply be 

because they have not yet been publicised, or Kenyans may have become accustomed 

to CFLs. 

 

Finally, there appears to have been no discussion of building local supply chains or 

capabilities for manufacturing of CFLs. The pilot programme used two suppliers, who 

imported the CFLs from Osram, but it seems that no further work was done in 

establishing long-term supply chains. A search for manufacturers of CFLs in Kenya was 

unsuccessful. Likewise, the programmes being developed at present appear to include 

nothing about local skills beyond importing finished goods and providing finance. 
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4 
Reflections and discussion 

on the cases 

Both Ghana and Kenya have achieved technically successful CFL exchange programmes, 

saving on both generating capacity needs and GHG emissions at relatively low cost. It is 

also likely that consumers have been able to lower their electricity bills, although there 

does not appear to be any systematic study of these impacts. But, assuming that these 

technical impacts have been beneficial, it is clear that the exchange approach manages 

such wins rapidly – each programme was implemented within months rather than 

years. Nevertheless, it is important to recognise the criticisms directed at the 

programmes and to reflect on the broader development opportunities that may or may 

not have been exploited or, perhaps, even undermined. 

First, there is the impact of banning IFLs (as already in Ghana) and the resulting 

(alleged) flood of poor quality CFLs into the market. We can identify at least two 

negative consequences of this outcome. On the supply side, local dealers and 

manufacturers could suffer from the availability of cheaper products competing with 

their own, assuming that the local products are of higher quality. On the demand side, 

consumers could suffer by wasting their money on inferior CFLs, which they find they 

will have to replace frequently. The obvious solution to this problem is to introduce 

performance standards, which has happened in Ghana and is in process in Kenya. Of 

course, the standards need to be enforced, and the local capacity to test products must 

be in place. And, consumers need to be aware of any labelling scheme so that they can 

make informed choices. 

A further point worth noting with regard to performance standards, and the capacity to 

test products and enforce the standards, is the timescale involved. While it is relatively 

straightforward and quick to implement an exchange programme, it is a much longer 

process to develop performance standards and build testing and enforcement capacity. 

This raises a question as to whether countries embarking on an exchange programme 

for the first time should establish standards and enforcement capacity first. And, as 

energy efficient lighting technology evolves, there may be need to revisit standards over 

time. 
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A second aspect on which to reflect over development opportunities is that of local 

supply and manufacturing capabilities. In neither case was there any apparent 

discussion of using the exchange programmes to establish local CFL supply chains. In 

Ghana’s case, it is simply stated that the GOG imported the CFLs but it is unclear 

whether any local firms were involved. In Kenya’s case, two local suppliers were 

awarded the supply contracts following a tendering process. Here, it is unclear whether 

these firms continued to supply CFLs once the exchange programme was complete. 

There is some evidence in Ghana that local supply chains have become established, 

although they may be supplying low quality products, and that local manufacturing 

capacity is developing. In the case of Kenya, we can only assume that there are supply 

chains in place, but we have no indication that there is any manufacturing capacity. 

It is also unclear whether there has been any detrimental impact on supply chains 

immediately following the exchange programmes, even if they have recovered over 

time. Limaye et al (2009: 57) caution that the kinds of exchange programmes 

implemented in Kenya and Ghana could damage local supply chains by undermining 

incentives to sell CFLs when they are being given for free through government 

initiatives. There is no discussion of this issue in any of the literature on CFLs in Ghana 

and Kenya. 

In regard to local manufacturing, there does seem to be some positive development in 

Ghana, where possibly two companies are either assembling or manufacturing CFLs. For 

one of these – Wellamp – it is not clear whether they are actually manufacturing or 

whether they are in the process of building the capabilities to do this. What we can say 

with more certainty is that Wellamp is making use of foreign CFL manufacturing 

expertise to achieve their capabilities in what looks like a similar strategy to that used 

by several East Asian countries, including China (Hobday 1995; Watson et al 2011). That 

is, they appear to be at, or working towards, a point of technology imitation. That could 

be followed by further upgrading of their skills over time to achieve original equipment 

manufacturing capabilities. But this is speculative on our part. Study and analysis of the 

dynamics of CFL manufacturing capabilities in Ghana would be welcome, as would some 

study of the Kenyan case where there does not appear to be any CFL manufacturing 

capability. 

One further issue on manufacturing bears some consideration. This relates to the 

introduction of performance standards and their impact on local manufacturers. A 

question arises as to whether there is a tension between the need to build local 

manufacturing capabilities and the need to maintain a supply of high quality products in 

the local market. Given that it will likely take time before local manufacturers could 

achieve the quality necessary to meet performance standards, how do those 

manufacturers make progress if they are unable to sell their products locally during the 

period when they have not achieved the requisite quality? The Ghana case could be 

instructive here, and signals the need again for further study and analysis of its CFL 

manufacturing capabilities. 

Where discussion of capabilities does arise in regard to Kenya and Ghana, it is over their 

abilities to exploit the CDM (for Kenya, see Hoch 2012; for Ghana, see Clark et al 2010). 

This is no doubt welcome in terms of various CDM opportunities but there are some 

questions worth considering when it comes to energy efficient lamps specifically. In 

Ghana’s case, as mentioned earlier, the penetration of CFLs could be extremely high 
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and suggests that carbon finance is unlikely to be of much use in further encouraging 

the adoption of energy efficient lamps. In Kenya, the CDM PoA uses the fact that 

emissions reductions are possible to help make the projects financially viable. But Kenya 

is also embarking on a low carbon development path. As the electricity supply mix 

becomes decarbonised, the opportunities to generate CERs will erode. Will there be 

perverse incentives to avoid energy efficiency measures as a result? 

Finally, the critical reactions to the CFL programmes, particularly in Kenya, suggest that 

such approaches might benefit from more consultative engagement prior to 

implementation, and wider publicity in regard to the manner in which the programmes 

are to be implemented. While deeper and wider consultation would likely slow down 

the implementation process, it could be wiser in the long term to build a constituency 

of support through public discussion and information on the many dimensions of CFLs 

(or other efficient lamps) and their impacts. We have yet to see the reaction to the new 

CFL projects planned in Kenya. Reaction might be positive but the first programme does 

appear to have created suspicion, cynicism and stress among some consumers. It is not 

clear whether those suspicions and cynicism have been allayed or whether they are 

currently latent. And it is not clear whether abuse of the programmes, along the lines 

seen in Kenya with bogus inspectors, can be mitigated or avoided. But there are 

certainly lessons that can be drawn from Kenya’s first exchange programme. 
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5 
Key messages for 

policymakers 

CFLs offer a range of significant benefits, including lower emissions, lower electricity 

costs to consumers and reduced demands on electricity generating capacity. With a 

rising middle class in many developing countries, who will likely drive the bulk of an 

expected 80% increase in global lighting demand, the rapid diffusion of CFLs appears to 

be a relatively cheap and easy policy goal to pursue. Indeed, many countries are now 

either implementing or planning policies to promote the widespread use of CFLs and to 

consolidate this with bans on IFLs. Several developing countries have in recent years 

implemented CFL exchange programmes, whereby IFLs are collected in the home and 

replaced with CFLs free-of-charge. In some cases, this effort is being supported through 

the use of carbon finance; most notably through the CDM, which has a methodology for 

such programmes to be included in PoAs. 

 

The Ghanaian and Kenyan experiences discussed in this paper show that technical 

success is possible and that it can be achieved quickly. Moreover, the anticipated wins 

for emissions reductions, lower consumer bills and reduced demand for new generating 

capacity seem to have materialised. Nevertheless, the cases explored here do raise 

some questions and suggest there is scope to better exploit the full range of 

development opportunities offered by widespread adoption of CFLs. 

 

The Kenyan case, in particular, suggests that resistance to CFL adoption can arise if a 

programme is not carefully planned in conjunction with wider consultation, perhaps 

building a constituency of support for the programme before its implementation. Even 

then, there could be unanticipated consequences that will require careful management 

if the programme is not to receive negative publicity or worse. In Kenya’s case, 

opportunistic criminality is alleged to have caused anxiety among residents in Nairobi. It 

is not clear from reports of the situation that KPLC were able to react much beyond 

insisting that the bogus inspectors were not KPLC employees. We have yet to see if the 

planned exchange programmes will suffer as a result of this experience. 
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In Ghana, it is alleged that the ban on IFLs resulted in flooding of the market with low 

quality CFLs. Ghana has responded with a performance standard (and Kenya is in the 

process of instituting one). But there is a question about when and how such standards 

should be imposed. This has implications, in particular, for building local capabilities to 

manufacture or assemble CFLs. Standards could prevent local firms from entering the 

market and scupper local manufacturing capabilities before they have a chance to 

develop. On the other hand, low quality CFLs in the market could damage the 

reputation of the technology and lead to resistance against their diffusion. 

 

There is no simple answer to this issue but there is suggestive evidence from Ghana that 

foreign expertise in CFL manufacture could be used to fast-track local capability-

building. Based on insights from other countries that have employed this strategy with 

other technologies, there is likely to be a sequence of capability accumulation that 

begins with simpler imitative production (such as assembly) and moves to more 

complex skills culminating in original equipment manufacturing. However, this is likely 

to be a long and complicated process with no guarantees of success. Policymakers 

interested in pursuing such strategies should investigate how this has been achieved 

with similar products in other countries and move carefully, employing a range of policy 

interventions. This is an obvious way in which the CTC might help national policy makers 

– by conducting research into such industrial dynamics and sharing the findings. 

 

It is also clear from the desk research for this paper that there is a need for better 

understanding of the commercial and political economy dynamics of low-carbon 

technologies such as CFLs. It is not clear, for example, whether CFL exchange 

programmes in which the lamps are distributed freely have adverse impacts on existing 

local CFL supply chains, or whether they help to create larger markets that can be 

serviced by those supply chains. Policymakers need to be aware of these possibilities 

and to seek ways in which they can enhance local markets rather than damage them. 

This suggests wider consultations might be useful here too, as well as for the 

aforementioned building of support amongst consumers. 

 

In general, there appear to be immediate developmental gains from the promotion of 

CFLs, and these seem to be well understood by policymakers in some countries. 

However, the longer term potential seems little explored. Further research investigating 

these long-term benefits is much needed, given the increasing lighting demands 

expected from the rapidly growing middle class in developing countries. Once again, 

this appears to be the kind of service the CTC could offer, together with support for 

projects to begin experimenting with ways to leverage these developmental benefits. 

The prize for these kinds of efforts could be much strengthened local innovation 

systems that can be leveraged for greater self-directed low-carbon development. 
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