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The transformational potential of Nationally Appropriate Mitigation 

Actions in Tanzania: assessing the concept’s cultural legitimacy among 

stakeholders in the solar energy sector 

 

While energy-sector emissions remain the biggest source of climate change, many least-developed countries 

still invest in fossil-fuel development paths. These countries generally have high levels of fossil-fuel technology 

lock-in and low capacities to change, making the shift to sustainable energy difficult. Tanzania, a telling 

example, is projected to triple fossil-fuel power production in the next decade. This article assesses the 

potential to use internationally supported Nationally Appropriate Mitigation Actions (NAMAs) to develop solar 

energy in Tanzania and contribute to transformational change of the electricity supply system. By assessing 

the cultural legitimacy of NAMAs among key stakeholders in the solar energy sector, we analyse the conditions 

for successful uptake of the concept in (1) national political thought and institutional frameworks and (2) the 

solar energy niche. Interview data are analysed from a multi-level perspective on transition, focusing on its 

cultural dimension. Several framings undermining legitimacy are articulated, such as attaching low-actor 

credibility to responsible agencies and the concept’s poor fit with political priorities. Actors that discern 

opportunities for NAMAs could, however, draw on a framing of high commensurability between experienced 

social needs and opportunities to use NAMAs to address them through climate-compatible development. This 

legitimises NAMAs and could challenge opposing framings. 

 

Keywords: transformational change, sustainability, NAMAs, Tanzania, solar power, 

MLP  
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Introduction 

From a global perspective, low-carbon development is a prerequisite for meeting the dual 

goals of economic development and preventing dangerous interference with the climate 

system (GCEC 2014, UNEP 2014). Although the UN Framework Convention on Climate 

Change (UNFCCC) is clear that the main responsibility to mitigate climate change lies with 

developed countries, meeting global climate goals also requires substantial contributions by 

developing countries (UN 1992, IPCC 2014, UNFCCC 2015b). Therefore, the international 

community has developed several mechanisms to help developing countries meet 

development priorities while reducing emissions. 

One such arrangement, Nationally Appropriate Mitigation Actions (NAMAs), is of 

particular interest for its potential to foster transformational change (Mersmann et al. 2014). 

Developing countries also generally favour NAMAs given their design flexibility, emphasis 

on development objectives, and national ownership (Morel and Delbosc 2012). However, the 

potential for NAMAs to contribute to transformational change is generally understudied, 

particularly when it comes to applying NAMAs in least-developed countries (LDCs). 

For LDCs in particular, although not exclusively, NAMAs are generally not proposed 

for reducing current emissions, instead being treated as a means to avoid future development-

related emissions. NAMAs could provide significant impetus for transformational 

management favouring low-carbon development in LDCs. In most such countries, fossil-fuel-

dependent sociotechnical systems are currently only starting to evolve, creating opportunities 

to avoid high-carbon development paths (Berkhout et al. 2011, Román and Hoffmaister 

2012). Despite large sources of renewable energy, Tanzania is a good example of an LDC 

with low current emissions that projects drastic increases in the near future (cf. Figure 1). 

Transformational change requires a favourable business, regulatory, and cultural 

environment for the uptake of renewables. Although all three dimensions are key factors for 
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transformation, the cultural dimension has proven particularly important in the early phases of 

introducing innovative technologies or ideas (Geels and Verhees 2011), including renewables 

in the African context (Okafor and Joe-Uzuegbu 2010). 

This article assesses the potential of internationally supported NAMAs to promote the 

transition towards low-carbon electricity supply systems in Tanzania by assessing the cultural 

legitimacy of the concept among key actors in the solar energy sector. NAMAs have been 

identified as particularly suited to supporting niche development that can help transform 

fossil-fuel-dependent electricity supply systems. A key factor in realising this potential is the 

level of legitimacy, defined as a generalised perception that NAMAs are desirable within the 

socially constructed system of norms, values, and regulation in Tanzania (cf. Suchman 1995, 

Geels and Verhees 2011). By assessing this cultural legitimacy, we analyse the conditions for 

successful uptake of the NAMA concept in 1) national political thought and institutional 

frameworks and 2) the solar energy technological niche in Tanzania. 

The article is divided into six sections. Section two situates Tanzanian solar energy 

production within the wider electricity supply system and provides background to the NAMA 

concept. Section three outlines the data collection method and how the multi-level perspective 

(MLP) framework can be used to study cultural legitimacy. Section four presents the main 

results, which are subsequently discussed in section five using MLP to assess the cultural 

legitimacy of NAMAs and their potential to promote transformational change of the 

Tanzanian sociotechnical electricity supply system. Several factors that limit the cultural 

legitimacy of the concept are identified. These undermine its potential to be incorporated into 

national political thought and the solar energy niche and to contribute successfully to the low-

carbon transition. These obstacles require political attention and have implications for NAMA 

design that merit consideration if the concept is to be used as an instrument to manage 

transformation. Section six highlights the main conclusions of the article. 
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Tanzanian electricity supply and the NAMA concept 

Tanzanian electricity production 

Both grid and off-grid electricity in Tanzania is generated primarily by two means: fossil fuel 

thermal power plants and hydropower (Figure 1).  

 

 

Figure 1. Electricity generation capacity in Tanzania, March 2013. Data: Ministry of Energy and 

Minerals (2013a). 

Despite extensive sources of renewable energy such as geothermal, solar, wind, and hydro, 

fossil fuels are increasingly used to satisfy surging electricity demand (Ministry of Energy 

and Minerals 2013b). Tanzania aspires to become a middle-income country by 2025. 

According to the government’s Power System Master Plan 2012 Update, the increasing 

electricity demand associated with these development aspirations will be met primarily by 

hydropower, natural gas, and coal (Figure 2). 
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Figure 2. Projected electricity generation in Tanzania, 2014–2035. Data: Power System Master Plan 

2012 Update (Ministry of Energy and Minerals 2013a). Note that the Master Plan does not factor in 

changed preconditions due to effects of climate change (which will likely affect hydropower 

negatively) or the Tanzanian programme to scale up renewable electricity generation. 

Tanzania struggles with enormous energy poverty challenges, not least access to electricity. 

Although electricity production has increased in recent years, a staggering 98% of rural 

households (roughly 70% of the population is rural) had no access to electricity in 2011, with 

daily electricity consumption being only approximately 91 kWh per capita. If looking to the 

whole population (rural and urban), the World Bank reports that roughly 15% of Tanzanians 

had access to electricity in 2013 (Camco Energy 2012, Gaddis et al. 2012, World Bank 2015). 

In addressing the parliament on the budget for 2015/16, a speech delivered in June 2015 by 

the Tanzanian minister of finance, Saada Mkuya Salum, more updated figures were provided 

indicating that access to energy, especially in rural parts of Tanzania, has increased 

dramatically in the last 5 years (Salum 2015). Although different estimates vary – the 

numbers are uncertain – it remains a fact that compared to the rest of the world, energy access 

in Tanzania is relatively low (see Table 1). 

Photovoltaic (PV) technologies have been at the centre of government and donor 

programmes to increase access to electricity in Tanzania. Private sector investment in PV has 

also grown significantly in recent years. Low incomes, decentralised communities, and the 
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flexibility of PV solutions have made PV the quintessential choice for many in rural 

Tanzania. The cumulative capacity of PV installed in Tanzania grew from 100 kilowatts in 

2010 to 5 megawatts in 2012 (Meza 2013). The capacity is still too small to be noticeable in 

overall statistics, yet the niche as well as interest in the technology continues to grow. 

 

Table 1. Comparing key indicators of Tanzanian electricity generation and consumption with 

world average and countries at different stages of economic development. 

 Electric 

power 

consumption, 

2013 

[kWh/capita]a 

Access to 

electricity, 

2012 [% of 

pop.]b 

Electricity, net generation, 2012 [%]c 

F
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ass 
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Tanzania 91 15.3 69.8 0.0 29.6 0.3 0.0 0.2 0.0 

China 3 766 100.0 62.3 1.9 29.8 0.9 2.0 0.1 -0.1 

Chile 3 865 99.6 62.3 0.0 29.8 7.3 0.6 0.0 0.0 

India 783 78.7 82.0 2.8 11.8 0.5 2.7 0.2 0.0 

South Africa 4 328 85.4 94.2 5.2 0.8 0.1 0.0 0.0 -0.4 

The USA 12 987 100.0 68.6 19.0 6.8 1.8 3.5 0.1 0.3 

World 3 026 84.6 67.3 10.9 16.9 1.8 2.4 0.4 -0.1 

a IEA (2015) Key World Energy Statistics. Paris: International Energy Agency. 
b World Bank, Sustainable Energy for All (SE4ALL) database from World Bank, Global Electrification database. 
c US Energy Information Administration, International Energy Statistics database.  

d Includes geothermal and ocean energy and hydroelectric pumped. Other may sum to negative due to hydroelectric pumped. 
 

The institutional and regulatory framework for solar electricity production 

The framework underpinning the solar energy sector in Tanzania comprises a patchwork of 

legal instruments and institutions. The state-owned parastatal, Tanzania Electric Supply 

Company Limited (TANESCO), has a monopoly on electricity supply but has been plagued 

by inefficiencies and numerous major corruption scandals (Kabendera and Anderson 2014). 

Dependency on ageing hydropower plants has made TANESCO unable to meet growing 

demand, resulting in very common 12-hour power outages that worsen during the dry season 
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when there is no enough water and demands for cooling also increase. To address the 

electricity shortage, TANESCO has resorted to diesel and natural gas generators. This 

strategy has made the electricity production price several times more expensive than the 

regulated price for customers, resulting in severe losses for the company (Bauner et al. 2012).  

Besides increased electricity supply, enhanced grid access is a major challenge for 

most African countries (Bugaje 2006). In Tanzania, TANESCO’s grid expansion has been 

slow. The Rural Energy Agency, established by the Electricity Act of 2008, promotes rural 

electrification through providing loans, grants, and other incentives for rural energy projects 

(IED 2014). In rural areas, generators running on expensive diesel account for most electricity 

production. In this context, PV is proposed as a low-cost alternative (Bertheau et al. 2014). 

Promoting PV has been a major instrumental strategy for the Agency, although measures such 

as promoting micro-hydro and energy efficiency have also been proposed (Ahlborg and 

Hammar 2014). 

Energy sustainability underpins policies to promote green economic development and 

the achievement of poverty eradication goals in the National Strategy for Growth and 

Reduction of Poverty, Five-Year Development Plan, Vision 2025, and the acceleration 

framework for implementing the Millennium Development Goals. PV fits well with many of 

these strategies and goals, though it competes with policies promoting investment in natural 

gas and coal. Tanzania’s general Energy Policy of 2003, currently under review, emphasises 

the need for the wider use of alternative energy and the efficient use of national energy 

sources. Notwithstanding this policy, practitioners in the solar energy sector discern a need 

for an independent policy that supports renewable energy development more effectively 

(Bauner et al. 2012). In this setting, NAMAs could be used to support both immediate 

interventions through projects and policy development more generally. 
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Political economy of low-carbon energy in Tanzania 

Analysis of the de jure institutions responsible with transition to sustainable energy regime 

alone is not enough. Power interplay within and outside the formal governance structures are 

equally important to determine the terms of the energy transition (Newell et al. 2014). Who 

makes the decisions and how accountable these decisions are has important ramifications for 

the energy transition in Tanzania. Solar is still largely dependent on government institutions 

and international donors for market and expertise (Ondraczek 2013). Donor funded 

government programs have played crucial role in the development of the entire value chain of 

the solar business in Tanzania. Donors, especially the development partners group are quite 

influential in the country, they have determined government priorities in many instances and 

continue to do so through material power—donor buy-in is essential for a successful 

interventions (Tilley 2014, Newell et al. 2014). Tanzania is one of the biggest recipient of 

donor aid of which a large share is going to general budget support (DPG 2015). In some 

instances, donors have withheld disbursements of aid to push for specific reforms within the 

government. Moreover, ‘mutual interests’ and foreign policy imperatives pushing for certain 

reform agenda typifies areas where donor aid is channeled (Tilley 2014).  

Corruption in the energy sector is another area where power is contested. Clientelism 

and rent seeking of the elite class, comprised of politicians, administrators and an economic 

elite, is blamed for the worsening corruption situation in the sector. 'Relational accountability' 

(e.g. informal norms and tacit power relations) as opposed to 'procedural accountability' (e.g. 

formal and contractual) is deeply entrenched, leading to a situation where a group of powerful 

people i.e. elite class, influence almost all major decisions. Emergency capacity energy 

projects, mostly using fossil fuels, have been used as a tool by the elite class to line their deep 

pockets with taxpayers money (Cooksey 2002, Tilley 2014). Some have suggested that the 

involvement of the elite class in the renewable energy sector is the breakthrough needed to 
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radically increase renewable energy adoption (Newell et al. 2014). However, as we shall see 

later, competitiveness and deeper involvement of the private sector critical for the growth of 

solar and renewable energy sector is now slowly growing; tax exemption of solar products 

and lobbying for reviewed feed-in tariff scheme are attributed to their participation thus 

establishing them as important actors.  

Nationally Appropriate Mitigation Actions (NAMAs) 

The NAMA concept was established by the UNFCCC in 2007, defined as “Nationally 

appropriate mitigation actions by developing country Parties in the context of sustainable 

development, supported and enabled by technology, financing and capacity building, in a 

measurable, reportable and verifiable manner” (UNFCCC 2008, p. 3).  

Although the concept of NAMAs is relatively new, dedicated funding sources are 

already starting to become notable. The absence of a precise definition of NAMAs, however, 

has led to ambiguity as to how NAMAs should be formulated and implemented (BAPPENAS 

and GIZ 2012). International support institutions such as the KfW, NAMA Facility, Green 

Climate Fund, and World Bank are putting forward their own frameworks for evaluating the 

transformational change potential of NAMAs to foster the emergence of low-carbon societies 

(Fridahl et al. 2015, Winkler and Dubash 2015). NAMAs could facilitate the growth of the 

solar energy sector in Tanzania. It is acknowledged that the transformative potential of 

NAMAs is generally significant, as they can support the design and implementation of a 

broad range of actions, including projects, policies, and strategies to, for example, raise 

awareness, transfer technology and know-how, and address barriers to market entry for 

private investors. Furthermore, NAMAs provide opportunities to strengthen a low-carbon 

institutional framework and to supply resources to boost the development of the solar sector 

(Mersmann et al. 2014, Tilburg and Bhasin 2014, Fridahl and Linnér 2015).  
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The willingness to make proposals explicitly labelled NAMAs, seeking to attract 

funding earmarked for the concept, is a key first determinant of the concept’s potential to 

contribute to transformational change. According to the MLP on transformational change, this 

willingness would be significantly influenced by the level of cultural legitimacy attached to 

the NAMA concept. 

Multi-level perspective framework: conception of transformational change 

favouring low-carbon development 

Technological innovations are not mere artefacts but rather are situated within the context of 

particular sociotechnical systems (Geels 2002). These systems are often conservative and lead 

to path dependency, i.e. systems that favour one specific innovation path over others (Hogarth 

2012). Fischer-Kowalski and Rotmans (2009) contend that developing countries are trying to 

emulate developed countries’ fossil-fuel-dependent and unsustainable industrial structures. 

To overcome technological innovation lock-in, mere technical fixes are not enough; 

instead, transformational change is required (Bolton and Foxon 2015). This requires 

transitions of whole sociotechnical systems, transitions that “not only entail new technologies, 

but also changes in markets, user practices, policy and cultural meanings” (Geels 2010). The 

ability of NAMAs to foster such change is regarded here as its transformational potential. The 

present results are discussed in the context of the MLP framework in order to analyse the 

building blocks and conception of transformational change favouring low-carbon 

development. 

MLP features three levels of sociotechnical system analysis, i.e. the niche, regime, and 

landscape levels (Geels and Schot 2007). Niche innovations are technical novelties that can 

lead to radical, disruptive innovation. These niches can grow from within prevailing 

sociotechnical regimes or can result from external influences, such as global market forces, 

climate change, and international politics (Geels and Schot 2007). Sociotechnical regimes 
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involve “artefacts, knowledge, capital, labour, cultural meaning, etc.” (Geels 2004) that 

stabilise the technological development trajectories. Established technologies and their 

organisation in regimes cannot be replaced without changing other parts of the sociotechnical 

system as well (Hogarth 2012). A sociotechnical landscape “is an external structure or 

context for interactions of actors” (Geels 2002). The landscape pressure favours certain 

actions while discouraging others. 

The interaction of processes between these three levels can result in the transformation 

of the sociotechnical system. As visualised in  

 

Figure 3, sociotechnical landscapes create bounded rationalities of individuals that 

result in nonlinear transformation punctuated by co-evolutionary processes (Geels 2002). 
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Figure 3. Multi-level perspective on transitions. Reprinted from Geels and Schot (2007) with 

permission from Elsevier. 

The three levels should not be understood as ontologically representing transformation, but as 

analytical concepts with which to understand the complex processes of transition (Geels 2002, 

Geels and Schot 2007). 

In this study, the NAMA concept is viewed as an exogenous concept introduced into 

the landscape by international politics, i.e. as an “outside pressure” (Mersmann et al. 2014) 

for change. Second, the solar sector is considered a niche. Niche development is a well-

documented factor favouring the transformational change of regimes (Smith and Raven 

2012). The potential of the solar sector to help transform Tanzania’s (macro) electric power 



 14 

system can be realised through providing conducive incentives for niche development, 

incentives to which NAMAs could contribute. However, when discursive repertoires at the 

landscape level and niche development go hand in hand, transformational regime change is 

much more likely to occur (Geels 2011). 

Despite the significance of the cultural legitimacy of innovative technologies and of 

politics for transformational change, this dimension of transformation is rarely studied (Blum 

et al. 2015). The literature on MLP, however, offers a model for understanding framing 

struggles over legitimacy among actors engaged in niche development and in the more 

conservative regime (Garud et al. 2014, Geels and Verhees 2011). The success of framings in 

generating or undermining legitimacy has been demonstrated to hinge on: 1) the fit between 

the framing and the discursive repertoire at the landscape level, called “macro-cultural 

resonance”; 2) the perceived relative importance of the topic vis-à-vis other priorities, called 

“centrality”; 3) the social capital of the actors articulating a framing, called “actor credibility”; 

4) the fit with empirical reality, such as the regulatory regime and technical system, called 

“empirical fit”; and 5) the resonance of the framing with everyday experiences such as the 

understanding of social needs, called “experiential commensurability” (Geels and Verhees 

2011). 

Here, we use this analytical schema in investigating the cultural legitimacy of 

NAMAs, to assess their transformative potential for the Tanzanian electricity supply system. 

We focus on the potential of NAMAs to help the solar sector induce change in the regime. 

Data collection 

To explore whether and how NAMAs can be incorporated into the landscape level of 

Tanzanian energy politics and practices and be used to support the solar energy technological 

niche, we conducted 15 semi-structured interviews (30–60 minutes) in person with 

policymakers and solar energy practitioners in Tanzania, 12–27 March 2014. The informants 
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worked in various capacities for government ministries and agencies, bilateral donor agencies, 

non-governmental organisations, the private sector (e.g. as clean energy consultants), and 

social enterprise initiatives. 

The interviews were recorded and transcribed verbatim. Phrases, sentences, and 

paragraphs were manually coded to identify themes in the transcripts corresponding to the 

five key elements of cultural legitimacy identified by Geels and Verhees (2011). The coding 

was conducted in an iterative process typically used for identifying themes in textual material 

(Strauss 1987, Corbin 2008). Documentary analysis of key strategies, policies, and laws 

supplemented information obtained through interviews. The analysis was particularly useful 

in contextualising the interviews and clarifying certain issues raised by the informants, and in 

understanding the regulatory framework in which NAMAs are situated. 

Results 

Macro-cultural resonance and centrality: situating NAMAs within discourses of 

Northern neo-colonialism 

Considering Tanzania’s agrarian economy and small contribution to climate change, the 

government has prioritised adaptation over mitigation. At the same time, mitigation has 

greatly dominated donor-funded climate action in Tanzania, reflecting global priorities (Olsen 

2006). According to Informant 12, most Tanzanians see climate change as a Northern 

problem. NAMAs are seen primarily as a mitigation rather than a development instrument, 

incapable of tackling development challenges that require prompt attention and immediately 

benefit the economy. NAMAs is therefore placed in a framing giving it low centrality, i.e. low 

importance in relation to other priorities. Despite the resemblance between the REDD and 

NAMA schemes, many informants situated NAMAs within a discourse of neo-colonialism 

(cf. Bachram 2004), framing it as a means to achieve mitigation rather than as an opportunity 
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to support nationally defined sustainable development. This has led to perceptions that the 

concept is unsuitable for realising Tanzanian priorities. 

Several informants maintain that NAMAs are not the right way forward. They see 

NAMAs as a way of shifting the burden of emission reduction to developing countries, 

despite developed countries’ historical responsibility for climate change. Lending credence to 

the argument is the traditional development aid approach taken by some development partners 

that support NAMA activities, leading stakeholders to question the national appropriateness 

of NAMAs. Responding to the question of whether it is possible to have a nationally 

appropriate NAMA portfolio in Tanzania, Informant 9 explained: “Theoretically, it sounds 

like so. But practically and in real life, which we have been observing, it is not. … It [i.e. 

NAMAs] is voluntary, you are saying, but later it becomes conditional”. With experience of 

development aid, where certain prerequisites must be met for funding to be disbursed, the 

informants discern the potential for “NAMA hijacking” as opposed to “NAMA support” as a 

real threat. “NAMA hijacking”, in the view of Informant 9, connotes a top–down approach in 

which donor concerns override national stakeholder priorities. 

The informants, exemplified by a quotation from Informant 14, also raised the concern 

that a balanced approach is required that ensures both bottom–up knowledge accumulation 

and top–down knowledge transfer: “We have to develop the programme together but when it 

comes top–down, people say this is a white man [project]. It’s not ours!” 

Awareness and use of international support mechanisms for climate mitigation 

The informants also compare NAMAs to other international mechanisms that support climate 

action. Besides climate-related aid in general, two international support mechanisms defined 

by the UNFCCC are already in play in Tanzania: the Clean Development Mechanism (CDM) 

and Reducing Emissions from Deforestation and Forest Degradation (REDD). 
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According to Informant 1, the CDM has failed in Tanzania: compared with 

neighbouring countries, Tanzania has struggled to capitalise on the CDM. This view is 

confirmed by statistics: Tanzania has secured only three projects (of more than 7600) and one 

programme of activities in the CDM. An additional seven projects have been rejected or 

withdrawn and two are currently in the validation phase (UNFCCC 2015a). According to the 

informants, experience and awareness of the CDM is low and it remains to be seen whether 

NAMAs will prove more successful. Informant 3 recalled a preparatory NAMA workshop 

organised by the UN Industrial Development Organization in 2013: “Participants in the 

meeting said … we are still starting to learn about CDM and here comes NAMAs”. The 

informant further noted that “there is that big challenge of awareness and I can see the same 

challenge shifting to NAMAs”, a perspective reiterated by several other informants. 

Informant 8 added that the low prices of certified emission reductions from the CDM and the 

uncertain future of the mechanism have dissuaded private sector interest. All informants have 

in one way or another expressed that the CDM process is long, complex, unclear, and tailored 

for large projects, which they view as unsuitable for the Tanzanian context. A lack of capacity 

to meet the design requirements, coupled with the absence of significant sustainable co-

benefits accrued, appears to have discouraged many stakeholders. 

REDD faced similar challenges but, compared with the CDM, has made significant 

strides within a very short time. A readiness plan was submitted by 2008 after which Norway 

committed USD 83 million for a five-year support period (Norad 2011). The funding was 

used to initiate several REDD pilot projects, which were expedited by the involvement of 

Tanzanian government and research institutions, NGOs, local communities, and the private 

sector. As an outcome, a standalone National REDD Strategy and Action Plan was adopted in 

2010. Besides funding, two other factors were important for the uptake of REDD: 1) the 

government saw REDD as an opportunity to meet its national obligations, including those of 



 18 

its Forest Act, to manage forests and reduce deforestation rates; and 2) it paralleled 

internationally supported initiatives such as National Forest Resources Monitoring and 

Assessment. REDD was framed as having a high empirical fit with the existing institutional 

and regulatory framework. 

In fact, NAMA support has more in common with donor-driven REDD support than 

with the market-driven CDM. This means that Tanzania could be better equipped to attract 

NAMA finance than it was to attract CDM finance. While the CDM relies more on private-

sector initiatives, NAMAs can be initiated by the government, spurred by outside pressure 

from proactive donors. 

Actor credibility: institutional ownership of NAMAs 

Although climate action has recently gained some traction, the informants maintained that 

poverty eradication and economic growth remain overriding priorities. Climate change has 

been placed under the authority of the Division of Environment (DoE) of the Vice President’s 

Office, as it is still viewed primarily as an environmental issue and is driven by a donor focus 

on mitigation. Informant 2 observed that development partners had to come together and exert 

some pressure for climate change to be prioritised. However, considering that the DoE is seen 

as less influential and having less actor credibility than, for example, the Ministry of Finance 

(MoF) or the Ministry of Energy and Minerals (MEM), it has been difficult to rally political 

support to address climate change in the country. 

Informants 2 and 13 added that the current institutional framework cannot adequately 

respond to the requirements for realising the potential of NAMAs and attributed slow 

progress to the limited capacity of the DoE. This lack of capacity has been dealt with by 

“outsourcing” climate change initiatives to even less influential non-governmental 

organisations and academics. 



 19 

This situation is starting to change, however. The Tanzanian government is working to 

set up a climate fund under the MoF to help attract international support for climate change 

adaptation and mitigation efforts. The informants regarded the more credible MoF as vital to 

helping Tanzania access climate finance, as the MoF has amassed substantial capacity in 

dealing with international support instruments. According to Informant 9, inadequate funding 

has delayed progress on NAMAs, arguing that “if you haven’t got support for preparation, 

that means you’ll move slowly”. Without international support, the informant saw no reason 

why a poor country like Tanzania should not take the historical fossil fuel path. 

Inferring from the interviews, there is agreement that the support available for climate 

change initiatives is inadequate and that this lack relates to low actor credibility and deficient 

capacity and authority of the responsible agency to budget for climate action. According to 

Informant 1, the Climate Change Strategy for Tanzania, developed by the DoE, lacks a 

detailed implementation plan and appropriate initiative costing, resulting in ad hoc mitigation 

initiatives that are unambitious and poorly coordinated. 

Empirical fit and experiential commensurability: perceived drivers of and barriers to 

solar energy growth 

PV programmes are undertaken against the backdrop of the unintegrated regulatory 

framework of governmental planning targeting the rural population and urban poor, as 

described above. Whether current interventions are meant to be temporary solutions while 

TANESCO strives to extend the national grid and improve electricity supply security is 

uncertain. Informants 3 and 5 observed that Tanzania has a limited budget and that grid 

extension to all households in this vast and sparsely populated country will be extremely 

costly, inefficient, and time consuming. The rural population, they argued, cannot wait 10–20 

years for grid connection; efficient off-grid PV would meet the need immediately. 
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According to many informants, surging electricity demand in unconnected rural areas 

is driving the rapid growth of the solar sector. Mitigation benefits are viewed as secondary. 

For example, when discussing incentives for solar energy, Informant 12 was quick to point 

out: “It doesn’t have anything to do with climate change; it is driven by rural electrification 

and people wanting electricity”. 

Besides huge demand, the informants also identified other factors driving PV 

expansion. In particular, the involvement of private actors has helped establish a value chain 

for solar businesses. Several wholesale companies import solar products, mostly from China, 

transporting them to regional dealers who distribute them to small entrepreneurs who retail 

panels, batteries, and lights. However, several informants noted that the proliferation of low-

quality products is negatively affecting the solar business. Most customers are located in poor 

rural areas. They use their hard-earned savings to buy these products, and when the products 

prove inferior, confidence in solar energy is eroded (Informants 8 and 5). Other informants 

noted that solar dealers also have to overcome difficulties related to distribution. Informant 5 

described the challenge: “Getting it to every corner – and in a lot of places there are no tarmac 

roads … the price goes up, which then reduces sales”. 

Several informants believed that government actions have benefited the solar sector 

and that there is clear interest in developing solar energy. Tax exemptions for solar products 

and equity contributions for rural entrepreneurs are among measures that continue to boost 

growth. In addition, the Rural Energy Agency has submitted a CDM programme of activities 

for renewable energy, which Informant 4 expected would benefit renewable energy producers 

and accelerate technology transfer. 

According to the informants, NGOs and donors play a vital role in addressing market 

barriers and promoting overall support to the solar sector in Tanzania. They have been 

instrumental in subsidising solar products for the poor and training service providers, and 
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have been big clients for local wholesalers of PV systems. Informant 5, on the other hand, 

asserted that funds from donor agencies have distorted both the PV market and the 

understanding of the true cost of doing business. Many economically unsustainable solar 

projects have consequently collapsed. 

Although many informants had a negative view of donor driven- development, they 

also noted that aid finance has been instrumental in helping the private sector navigate the 

challenges of doing solar business in Tanzania. 

Perception of NAMAs in the context of social needs (experiential commensurability) 

The fact that the informants viewed PV interventions as arising from the necessity to provide 

electricity services to the people, regarding avoided emissions mostly as a co-benefit, has 

meant that solar sector NAMAs can gain traction among influential parts of the government. 

Although environmental concerns have been low on the agenda, if NAMA proposals focus on 

energy access rather than mitigation, they could become politically attractive. Some 

informants maintained that NAMAs could prove successful in contributing to 

transformational change by supporting the establishment of institutional arrangements and 

policies that could underpin a low-emission development strategy (e.g. Informant 13). They 

further stated that if additional resources could be leveraged through NAMAs, the 

implementation of existing sustainable development policies and plans could be accelerated 

(e.g. Informant 9). 

Informants 4 and 9 argued that a portfolio of NAMAs could spur transformation only 

if the constituent NAMAs have positive impacts on the lives of millions living in economic 

and energy poverty. Since 2000, Tanzania has enjoyed impressive macroeconomic success. 

Still, over 90% of Tanzanians live on under two USD a day (Danish Ministry of Foreign 

Affairs 2013). The priority of the government is therefore on improving the lives of these 

Tanzanians, with improved energy access high on the priority list. 
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Despite the growing deployment of solar energy technologies in Tanzania, awareness 

of solar energy remains low; similarly, there is little awareness of opportunities afforded by 

international climate mitigation mechanisms such as the CDM and NAMAs. Thus, according 

to Informant 11, there is a need to raise awareness of the mechanism itself and to build 

capacity to design specific solar NAMAs. Furthermore, according to several informants, 

knowledge transfer through NAMAs needs to deviate from the development aid approach in 

which experts “parachute” in and leave on completing the intervention. Expertise needs to be 

transferred to and retained in Tanzania (Informants 10 and 7). 

Although policy NAMAs, as opposed to project NAMAs, can take a long time to yield 

significant results, they promise greater reach and thus have greater potential to spur 

transformation (Fridahl et al. 2015). However, the rural population of Tanzania favours 

immediate action to improve energy access. Government officials therefore face pressure to 

deliver tangible results that translate into experienced reality. According to most informants, 

an approach that combines new policy with more immediate projects is therefore preferred 

(cf. Informant 9). 

Discussion: the potential of NAMAs to contribute to transformational change of 

the Tanzanian electricity supply system 

According to Hogarth (2012, p. 259), “socio-technical transitions, such as a transition to a 

more climate-resilient and low-carbon economy, are impeded by an entrenched and self-

reinforcing web of institutions, knowledge networks, cultural values and complementary 

infrastructures called a socio-technical regime”. In Tanzania, both the electricity supply 

sociotechnical regime and its solar niche are in many respects at a nascent stage compared 

with the situation in other developing countries. Although the electricity supply system is 

growing, the great potential of solar energy is expected to remain largely untapped. The 

renewable share of total electricity production will likely remain low as the electricity supply 
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system evolves to meet present and future electricity demand (cf. Figure 2) unless the niche 

and regime levels of the Tanzanian electricity supply system are deliberately managed 

towards transition. 

Assessing the cultural legitimacy of NAMAs 

Framings undermining legitimacy: negative articulations at the landscape and regime 

levels 

Assessing the cultural legitimacy of NAMAs in Tanzania offers insights into how the MLP 

framework plays out in a country with few available resources to manage transitions, low 

R&D investment, and underdeveloped governance structures, all of which are important 

factors for transition management (Kemp and Loorbach 2005). In this setting, the Tanzanian 

framing of NAMAs as an instrument of donor-driven, Northern neo-colonialism, drawing on 

macro-cultural discursive repertoires, undermines the concept’s legitimacy. Negative 

framings of NAMAs that draw on landscape repertoires are not unique to Tanzania. Many 

actors in developing countries are sceptical of the NAMA mechanism, seeing it as a way to 

address environmental concerns and to make transformational change about reducing 

emissions rather than realising development (Winkler and Dubash 2015). That the actions 

understood as promoted by NAMAs were seen as having lower centrality than other priorities 

further undermines their legitimacy.  

The fact that NAMAs are mostly framed as a mitigation instrument to achieve 

environmental objectives has led to responsibility for NAMAs being assigned to the DoE. 

Inferring from the informants, this actor is framed as having low influence and actor 

credibility, relative to other departments or ministries, still further undermining the legitimacy 

of NAMAs. Finally, the poor empirical fit of NAMAs with the regulatory framework 
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undermines the concept’s cultural legitimacy. This helps explain why NAMAs have not taken 

off in Tanzania. 

These negative framings all operate at the landscape or regime level. When the 

informants drew on their experience of social needs and the benefits of PV, however, they 

generally framed NAMAs in more positive terms, highlighting opportunities and exploring 

drivers for overcoming several of the perceived problems with NAMAs articulated in the 

more negative framings. Although the solutions were discussed at the regime level, the 

positive framing arose from the informants’ experience of the solar niche and the potential 

role of NAMAs. 

Framings underpinning legitimacy: opportunities in the solar energy niche 

In Tanzania, the explosive growth of the PV niche arose from the need to increase access to 

electricity and coincided with the decreasing cost of PV on the international market. The PV 

niche meets a special type of demand, i.e. a cost-effective means to produce electricity for 

poor rural households without grid access (Bertheau et al. 2014, Ahlborg and Hammar 2014). 

Although the informants articulated several framings relating to the landscape and regime 

levels that undermine the concept’s cultural legitimacy, when speaking in more practical than 

conceptual or political terms, they were more positive regarding the potential of NAMAs to 

develop the solar niche. The need to reduce energy poverty among the rural poor, the practical 

and economic benefits of doing so using PV, and the eligibility criteria for accessing NAMA 

funding go hand in hand. This opens a way to build cultural legitimacy by underscoring the 

framings that illustrate how NAMAs can be tailored to be commensurate with the experienced 

need for rural social development. 
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Table 2. Summary of framings, in terms of the five dimensions of cultural legitimacy that 

undermine or bolster the legitimacy of the NAMA concept. 

 Framing that undermines 

legitimacy 

Framing that underpins 

legitimacy 

Macro-cultural resonance –  

Centrality –  

Actor credibility –  

Empirical fit –  

Experiential 

commensurability  

 + 

 

The scope for successful uptake of NAMAs at the regime and niche levels 

The sociotechnical regime provides direction and incentives for a particular kind of 

innovation that, through the selection and retention process, leads to stabilisation of the 

regime (Geels 2002, Fischer-Kowalski and Rotmans 2009). Stabilisation is manifested, for 

example, by investment lock-in, routine behaviour, regulations and standards, everyday 

habits, and competencies concerning the technical system (Geels and Schot 2007). 

Sociotechnical regimes create an environment in which the efficiency and affordability of the 

selected niche gradually improves and only incremental as opposed to transformational 

innovations are encouraged (Kemp and Loorbach 2005, van den Bergh et al. 2011).  

Reflecting on the PV situation in Tanzania, the informants viewed the policy 

framework for developing the sector as unorganised and counterproductive. On the one hand, 

the government claims to favour off-grid connection through alternative energy sources, 

including PV; on the other hand, it undermines this ambition by subsidising fossil fuel energy 

production, making solar and other renewables uncompetitive. The development of renewable 

energy faces competition from the recent discovery of natural gas reserves off the southern 

coast of Tanzania. It is speculated that the East Africa offshore natural gas reserves, stretching 

from Kenya via Tanzania to Mozambique, are larger than the reserves of Nigeria, Africa’s 
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leading energy producer (Bariyo 2014). Tanzania has already developed a natural gas policy 

and, supported by big international companies, is setting up the infrastructure needed for 

domestic use and export. In contrast, the report of the Tanzanian Scaling Up Renewable 

Energy Programme states that “total estimated 2025 electricity demand of 27,000 GWh could 

be met by PV systems covering 15,000 hectares or about 0.02 percent of Tanzania’s land 

mass” (Ministry of Energy and Minerals 2013b). This report aroused little government 

enthusiasm in the face of burgeoning gas reserves, which can be interpreted as a sign of the 

energy regime’s conservative dynamics. 

Given the low cultural legitimacy of NAMAs in Tanzania, it will be difficult to 

challenge the conservative dynamics of the energy regime and successfully use NAMAs to 

spur transformation. Adding to this situation, many informants (mostly those active at the 

regime level) thought that PV did not produce “real” electricity. This perception could be a 

result of how solar programmes are implemented in Tanzania, as most deployed systems are 

small solar home systems, micro-PV farms, and pico-PV systems. Parallel to this are concerns 

than NAMAs are an instrument of neo-colonial exploitation, and to some officials, sustainable 

energy has become synonymous with restricted energy (cf. Driessen 2010). These sentiments 

are conceptually congruent with Moss’s (2012) analogy of the US sending low-calorie food 

aid to a famine-stricken country in response to the global obesity epidemic. Such actions will 

be ineffective at actually tackling the real problems. Over-dependence of the solar sector on 

donor finance coupled with the country’s long history of failed donor programmes led the 

informants to question whether PV or other renewable energy technologies should be a 

priority for Tanzania. Transformation of the sociotechnical regime is influenced by these 

perceptions. National appropriateness of solar or renewable energy NAMAs will be an 

important consideration. In the event of NAMAs being put to use in Tanzania, it is vital to 

avoid a situation in which key stakeholders also experience what they describe as “NAMA 
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hijacking”. Obtaining proof of the real risks of such fears would only strengthen the framing 

that views NAMAs as an instrument in service of neo-colonial oppression. 

Stressing the more positive experiential commensurability framing of NAMAs could 

be used to challenge the negative framings of NAMAs. According to the MLP framework, it 

would be wise to start by challenging the negative framing that draws on discursive landscape 

repertoires as this, combined with positive examples and niche-level development, would 

promote energy regime change from the landscape and niche levels. Changes at the landscape 

level admittedly take a long time. However, stakeholders in the electricity sociotechnical 

regime need to feel pressure exerted by the landscape level if they are to deviate from 

business as usual and allow innovative niches to flourish (Hodson and Marvin 2010). It is not 

viable to believe that the positive framing of high commensurability between NAMAs and 

experienced social needs can change the relatively stable discourses at the landscape level. 

However, the positive framing can be used to challenge the tendency to situate NAMAs 

within this discourse, or at least to carve out a discursive position for NAMAs that positions it 

as an innovative support mechanism that breaks with traditional aid by being qualitatively 

different in focus. 

Technology niches also need to be sufficiently developed to take advantage of the 

opportunities created by positive landscape pressure (Geels and Schot 2007). NAMAs are 

framed by Tanzanian actors as primarily aiming to curb increasing emissions and, thus, to 

mitigate climate change. As suggested in previous studies of similar cases, if NAMA 

interventions emphasise mitigation potential rather than the support of rural development and 

the reduction of energy poverty, an opportunity to rally international support for renewable 

energy might be missed (Kaygusuz 2012). As long as NAMAs are framed as a mitigation 

mechanism, their cultural legitimacy will likely remain low. This will make it more difficult 

to realise the opportunities to design, for example, a policy NAMA in support of a more 
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coherent regulatory framework – as requested by the informants. A few examples perceived 

as positive by key stakeholders might prove enough to bolster the existing positive framing by 

emphasising an empirical fit, i.e. providing practical examples of how NAMAs have been 

successfully used to address prioritised development needs. 

After legitimacy: further research into the scope for NAMAs in the Tanzanian solar 

sector is required 

If the cultural legitimacy of NAMAs can be increased so that the concept gains traction in 

Tanzania, the informants would be open to several potential uses of NAMAs. To influence the 

sociotechnical regime, long-term thinking needs to be the framework for short-term policy 

(Kemp and Loorbach 2005). Despite the large renewable energy sources as well as several 

strategies and programmes (see the section “Tanzanian electricity production”), there is no 

specific low-carbon development policy for implementing a vision emphasising solar and 

other renewables. 

According to the informants involved in niche development, the best way to start the 

transition towards a low-carbon configuration of the electricity supply system would be to 

enact a policy promoting solar power in particular and renewables in general. Depending on 

their type, some NAMAs will likely have greater potential to realise transformational change 

than others. Categorising NAMAs into policy, strategy, and project types, Hänse et al. (2013, 

p. 15) comment: “Policies and strategies have a broader scope than projects, often in terms of 

both geography and time, and are likely to include longer-term objectives leading to 

transformational impacts”. NAMAs with a broader scope would be desirable to give impetus 

to the solar and renewable energy niches. Well-designed policy interventions are also said to 

be among the best ways to spur low-carbon development in the energy sector in developing 

countries (Oyedepo 2012).  
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Policy NAMAs, given their potentially economy- or sector-wide reach and large 

effects, are also the type of NAMA most favoured by support providers (Fridahl et al. 2015, 

Hänse et al. 2013). Resources added through NAMAs could, for example, be directed towards 

addressing barriers to private investment or funding renewable energy feed-in tariffs, 

subsidies, tax exemptions, technician training, etc. NAMA funders, however, also must be 

convinced to enter into long-term financial commitments, which they have generally been 

reluctant to do (Fridahl et al. 2015). 

Awareness, knowledge transfer, and capacity building are also, according to the 

informants, essential areas to boost the development of the niche that could be addressed by 

NAMAs (Kaygusuz 2012). Very little solar energy R&D is undertaken in Tanzania. A 

scarcity of funding and support structure makes it difficult for the disparate actors to innovate, 

making them reliant on international R&D. Consideration of how to overcome these 

deficiencies ought to be embodied in NAMAs addressing the niche. 

PV is well adapted to the market-driven approaches in Tanzania and well suited to 

reaching those living in remote areas and at the bottom of the income pyramid, i.e. most rural 

Tanzanians (Ahlborg and Hammar 2014). PV systems are designed so that more components 

can be added over time. A buyer can first buy a small system and then slowly add more 

components depending on needs and purchasing power. This design aspect is significant 

given the prevalence of poverty in Tanzania’s socioeconomic context. A study in Kenya, for 

example, demonstrated that large home solar systems are needed for households to realise 

economically productive uses, a factor that effectively confines these benefits to rural elites 

(Jacobson 2007). The study also reported that the primary motivation for most buyers is not 

income generation catalysed by the PV system but connective uses (e.g. for charging mobile 

phones or powering television and radio). In Tanzania, it would be wise to determine whether 
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such drivers exist in the socioeconomic context; NAMA interventions should be targeted 

accordingly if they are to have a transformational effect.  

The MLP framework should not be taken prescriptively, as not all niches succeed. The 

existence of multiple alternative arrangements forming a niche cluster increases the chance 

that one or more of these arrangements will challenge the entrenched regime (Berkhout et al. 

2004). However, a Tanzanian strategy, based on applying a set of NAMAs to support the 

solar energy technological niche, for shifting the electricity supply system onto a low-carbon 

development trajectory is currently lacking. With an MLP approach, the design of a solar 

energy NAMA strategy, targeting several levels of the sociotechnical regime, can be used to 

create entry points for further investments in renewable energy and to provide more 

opportunities to challenge the prevailing sociotechnical regime. Based on the view of barriers 

to NAMAs in Tanzania articulated by the informants, such a strategy should contain 

components intended to secure support for bigger projects and programmes over longer 

timescales, supportive policy to incentivise private engagement, awareness and education 

campaigns to build capacity, and processes that ensure ownership of the projects. It is also 

crucial that the NAMA projects and programmes be designed to emphasise positive effects on 

the lives of poor people. Such a strategy could effectively spur transformation, leveraging 

support from NAMAs, but only if the Tanzania’s regulatory framework and supporting 

institutions are drastically improved. 

Notes on the scope of this study 

It is worth recalling that this study is based on key regime- and niche-level stakeholders’ 

perceptions of the Tanzanian solar energy sector. Although many of these actors are also 

involved in other sectors, especially those active at the regime level (e.g. government 

representatives and civil servants), the analysis is limited to assessing the cultural legitimacy 

of NAMAs in fostering transformational change of the sociotechnical electricity supply 
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system by supporting the solar energy sector. As such, an assessment of the cultural 

legitimacy of NAMAs among stakeholders engaged primarily in other sectors, such as 

transport, waste, agriculture, and forestry, could yield different results.  

It is also worth recalling that cultural legitimacy is particularly significant in early 

phases of innovation. An assessment of the cultural legitimacy of NAMAs can only speak to 

the question of indicative, ex ante effectiveness. Cultural legitimacy has been found to 

significantly influence the uptake and sustained support of innovative ideas, such as NAMAs, 

at the various levels of a sociotechnical system (cf. Geels and Verhees 2011). Real 

effectiveness, in terms of an integrated ex post evaluation of actual contributions to 

transformational change, can only occur if NAMAs first gain traction, are postulated, attract 

support, and are implemented. Part of such evaluations should focus on the cultural dimension 

of the sociotechnical system. Mapping the concept’s cultural legitimacy and identifying 

opportunities for the concept to gain traction at all system levels is an important start. The 

next steps involve identifying and overcoming barriers in the business and regulatory 

dimensions of the system so that all dimensions work in concert to promote the much-needed 

low-carbon development. 

Conclusions 

The extent to which the transformative potential of the international support mechanism of 

Nationally Appropriate Mitigation Actions (NAMAs) for low-carbon development can be 

realised in national contexts is influenced by the concept’s cultural legitimacy at several 

levels of sociotechnical energy systems. Interviews with key stakeholders in the development 

of the Tanzanian solar energy niche indicate that these actors generally describe NAMAs in 

terms of framings that undermine their cultural legitimacy. The informants 1) connect 

NAMAs to a macro-cultural discursive repertoire that frames the concept as a tool for 

northern neo-colonial oppression, 2) attach low influence to the government actors (low actor 
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credibility) responsible for NAMAs, 3) frame NAMAs almost exclusively as a mitigation 

instrument, making them a much less central priority (low centrality) than other political 

issues in Tanzania, and 4) argue that the empirical fit between NAMAs and the regulatory 

framework is poor. All of these framings undermine the cultural legitimacy of NAMAs. 

The low cultural legitimacy of NAMAs suggests that it will currently be difficult to 

realise the concept’s transformational potential in the Tanzanian context. However, the 

informants do acknowledge that photovoltaic technology is a key to the efficient rural off-grid 

electrification required to meet the development needs of most Tanzanians living in poor rural 

areas and suffering from energy poverty. The framing of positive experiential 

commensurability between social needs and opportunities to use NAMAs somewhat counters 

the more negative framings and grants the concept some legitimacy. This framing could be 

exploited to boost the concept’s cultural legitimacy. If this is followed by successfully 

implemented NAMAs in the solar sector that showcase how international climate finance can 

be tailored to address the social needs of the rural poor, this would provide a positive example 

of good empirical fit between the concept and material reality. This could challenge the 

macro-discursive repertoire that undermines the cultural legitimacy of NAMAs. If macro-

discourses at the landscape level go hand in hand with emphasising the opportunities to use 

NAMAs to foster niche development, the concept’s potential to catalyse transformational 

change favouring a low-carbon configuration of the Tanzanian electricity supply system has a 

much greater chance of being realised. 
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