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The Last Frontier for Energy Access 
The Renewable Energy Opportunity in the Democratic Republic of Congo 
Raouf Saidi, ÉLAN RDC  

1. Introduction 

The Democratic Republic of the Congo (DRC) offers a tremendous opportunity for companies 

operating in the off-grid solar (OGS) sector, with a large population, high solar potential and limited 

existing energy access. In terms of potential market size for off-grid households, the DRC is 

surpassed only by Nigeria and Ethiopia in Sub-Saharan Africa (SSA) and represents a large market 

for urban households. Despite this enormous potential, activity in the OGS sector has been 

predominantly focused on East African countries, with Kenya being a global market leader. Few OGS 

companies have entered the DRC, citing the unstable political and economic environment as a barrier 

to investment in the power sector, including off-grid electrification. 

 

Figure 1: Solar PV suppliers in Sub-Saharan Africa and South East Asia (GOGLA, 2018) 

At the same time, the OGS sector has experienced record high levels of investment, predominantly 

in the PAYGO (Pay as you go) segment and in East Africa. From 2012 to 2017, PAYGO businesses 

raised US$ 773 million, approximately 85% of all funds raised, with an average of 57% being spent 

in East Africa and 9% in the rest of Africa (GOGLA, 2018). The PAYGO sector has also highlighted 

the catalytic effect of mobile telephone infrastructure, most notably in Kenya, by integrating mobile 

banking solutions with credit schemes for solar home systems. 

The wide adoption of mobile technology has been an enabler for PAYGO firms to implement new 

distribution, sales and marketing models while also providing increased data on system performance 

that has enabled preventive and optimised maintenance routines. This data has also allowed for 

improved pricing models; a major barrier to sector development has always been the unpredictable 

incomes of rural households, but companies are now using big data and analytics to predict 
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consumer behaviour and create dynamic pricing and income models to serve customers better and 

to optimise business performance. 

The retail pico and solar home system (SHS) market has seen a decline in investment as the focus 

shifts to PAYGO systems. Across the pico and plug and play (PnP) SHS industries, the top five players 

today command only ~30% of annual sales, down from 50% in 2010. However, PnP SHS have seen 

a rapid increase in the past three years, fuelled by PAYGO operators and with an average annual 

growth rate of ~140% (2013-2016). SHS costs have reached record lows, especially when taking 

into account the availability of high efficiency appliances (e.g. TVs, radios). These are now often 

bundled in with SHS to increase the performance and usability of the systems. 

 

Figure 2: Retail price trends over time and due to the effect of efficient appliances (GOGLA, 2018) 

Technical, operational and business developments in the OGS sector have reached a level of maturity 

and sophistication, not only to serve off-grid households in the DRC, but to do so profitably. The 

barriers that still need to be overcome in the DRC are similar to those seen previously in other 

countries—such as a lack of market knowledge, low consumer awareness and limited availability of 

capital. In other countries, particularly in East Africa, the sector has largely overcome these barriers 

through the above-mentioned technological advances and global investment. 

This paper discusses current opportunities and barriers to the development of the DRC’s solar 

industry as well as potential to tackle these through public-private initiatives and move the industry 

to scale. 

2. The State of the DRC Solar Market 

The DRC is widely considered to be a challenging country in which to do business. In the World 

Bank’s ease of doing business index, the DRC ranks 182nd (out of 190) globally and 44th (of 48) in 

Sub-Saharan Africa. This is a result of a wide range of issues including political and economic 

instability, high incidence of rent seeking, complicated and unclear taxes and, in some places, a 

volatile security situation. Moreover, when compared to those of its neighbours, the DRC’s solar 

market is characterized by high logistical costs and complexity, an unfavourable policy and regulatory 

environment, and a general lack of awareness of renewable energy and energy efficient products. 

Nonetheless, the DRC energy sector does offer technical, consumer and regulatory potential that 

make it a compelling candidate in which to consider investment. Specifically, the DRC’s size and 

geographical features make it well suited for decentralized energy systems, where regions have a 
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more autonomous and bespoke energy system that makes full use of the regional energy potential. 

Furthermore, new and sustainable industry opportunities to electrify households and businesses may 

now also help to unlock business and investment performance within the country more effectively. 

Technical potential 

The DRC presents a unique opportunity for off-grid and decentralized energy generation. The country 

has a total population of over 80 million. It also has one of the lowest rates of electrification in the 

world at just 9% overall, with access rates of 1% in rural areas and 19% in urban areas (USAID, 

2018). This is combined with low grid reliability: an average of 12.3 outages per month, each lasting 

4.9 hours on average (GOGLA, 2018). 

 

Figure 3: Total global market potential for off-grid households 

At the same time, the DRC boasts vast hydropower potential – estimated at 100 GW (USAID, 2018) 

– as well as high solar radiance – varying between 3.6 and 4.8 kWh/kWp for Matadi and Lubumbashi, 

respectively (World Bank, 2017). 

In spite of this potential, the total installed electricity generation capacity in the DRC is a mere 

2.7 GW, 95% of which is generated from hydro (USAID, 2018). To put this into context, Germany—

a developed country with a comparable population of 82 million—has an installed generation capacity 

of 205.2 GW (Bundesnetzagentur, 2018). In addition, Germany has a solar radiance that varies 

between 0.9 and 1.2 kWh/kWp, yet its installed solar capacity alone is 44.3 GW, 16 times the entire 

generation capacity of the DRC1.  Angola, bordering the DRC to the south, has a population of 29 

million and a total installed capacity of around 4.1 GW2. 

Consumer potential 

The lack of electricity generation and access presents companies willing to enter the market with a 

vast opportunity, but it also requires a broad range of products to satisfy the variety of demand. 

Whereas companies in other countries have focused on rural off-grid households, the largest 

potential consumer base in the DRC can be found in urban and peri-urban households. The DRC has 

the third largest urban population in sub-Saharan Africa (estimated at 43% – around 35 million 

                                           
1 Note that the installed capacity of solar provides less generated energy than the DRC energy mix of mainly hydropower. 
2 https://www.export.gov/article?id=Angola-Electric-Power-Generation accessed March 2019 

https://www.export.gov/article?id=Angola-Electric-Power-Generation
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people – in 2016) after South Africa and Nigeria, and this is expected to grow at a rate of 4.1% per 

year, which corresponds to an additional 1 million residents moving to cities every year (World Bank, 

2018). Combined with a low urban electrification rate of 19% versus the average of 76% for Sub-

Saharan Africa (World Bank, 2016), urban areas represent an immediate and growing opportunity. 

These urban households generally have both higher spending power and higher energy demand 

than their rural counterparts. This offers the prospect of substantial sales for companies prepared to 

provide larger, more expansive systems with flexible payment options. 

Table 1. Top 10 most populous cities in the DRC (source: worldatatlas.com) 

Rank City Urban population 

1 Kinshasa 13,265,000 

2 Lubumbashi 1,786,397 

3 Mbuji-Mayi 1,680,991 

4 Kananga 1,061,181 

5 Bukavu 1,012,053 

6 Goma 1,000,000 

7 Kisangani 935,977 

8 Tshikapa 587,548 

9 Kolwezi 453,147 

10 Likasi 447,449 

 

 

Altech: validating customer demand and willingness to pay 

Altech is an enterprise based in Goma, North Kivu, which specialises in the distribution of pico 

solar PV products in the DRC. The company originally started with d.light products and targeted 

sales through institutions, such as schools and health centres, using products adapted to 

populations with low incomes and with prices starting from $15 for the cheapest lamps. From the 

time of its establishment in May 2013 up to the end of 2017, Altech had imported and sold over 

100,000 pico solar lamps in the Provinces of North Kivu, South Kivu, Province Orientale, Katanga 

and Equateur. 

In 2016, Altech decided that its institutional sales model was approaching saturation and so to 

scale up it needed a model to reach households that do not enjoy fixed incomes. In partnership 

with ÉLAN RDC, it tested a model of credit distribution with 111 local ambassadors (84 men and 

27 women) that offered products on credit through door-to-door sales and recovery. This model 

generated sales of 5,700 pico solar lamps in six cities (Goma, Bukavu, Kinshasa, Mbandaka, 

Kisangani and Lubumbashi) within one month and proved that: 

1. clients who buy on credit are able to repay their debts (payback rates were above 99%); 

2. it is possible to sell large numbers of pico solar lamps in a short time by combining 
marketing and sales through a door-to-door salesforce; 

3. it is possible to sell to social groups beyond teachers and nurses. 

In 2017, Altech decided to pursue this model exclusively, but to refine it using digital PAYGO 

technology. It partnered with Omnivoltaic to offer the PilotX pico solar light and charger and 

Angaza to make use of the mobile based PAYGO platform. The results have been impressive: 

between July 2017, when the first batch arrived, and October 2018, Altech sold over 25,000 PilotX 

products across the DRC. 

This success highlights the potential that exists in the market. Altech is currently aiming to double 

annual sales of pico solar PV products and move into the sale of larger solar home systems. 
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There is also potential for pico-solar and smaller solar home systems (SHS) sales in the DRC, 

particularly among the large population of urban and peri-urban poor. These households are 

comparable to off-grid households located in rural areas of neighbouring countries in terms of income 

and energy demand (mainly lighting, phone charging and Radio/TV). However, these households 

are more densely grouped together in the DRC, for example Masina and Kingasani in Kinshasa – 

notably lowering acquisition costs compared to other countries. These households can be reached 

through retail and credit sales using PAYGO models, as they are also targeted intensively by mobile 

telecom operators through mobile money agents, and represent the majority of the off-grid urban 

households. 

Consumer finance data, including information regarding income, willingness to pay and payment 

performance, is limited in the DRC. Moreover, it likely varies significantly from one region to another 

due to income sources and credit experiences. Accordingly, the methodologies and assumptions used 

to develop pricing and credit strategies must be developed with experience and will not be uniform 

across the country. However, BBOXX—a PAYGO solar company that started operations in the DRC in 

late 2017—has stated that the performance of its portfolio so far has been comparable to those in 

Rwanda and Kenya. 

Policy, regulation and the enabling business environment 

Existing energy policy and regulations in the DRC are highly focused on centralised electricity 

generation and distribution, mainly through or in partnership with SNEL—the national utility. SNEL 

operates the Inga Hydro facility and a collection of thermal plants but has limited interaction with 

Independent Power Producers (IPPs) and does not have a standardised framework for public-private 

partnerships. There are thus very few IPPs in the DRC. For example, Congo Energy, part of the 

Forrest International mining group, has worked with SNEL on rehabilitating distribution infrastructure 

and has delivered a 1MW solar plant combined with a medium voltage grid and street lighting system 

in Manono. 

Specific fiscal regulation has also yet to be introduced in the DRC for solar PV or energy-efficient 

products. In East Africa, these products enjoy exemption from duties and/or value added tax (VAT), 

significantly lowering product prices for consumers. According to The GOGLA guidance for 

governments on Energy Access (2017),3 duty exemptions, national programmes for the adoption of 

stand-alone technologies, and a formal adoption of international quality standards and test methods 

are critical frameworks for the stand-alone, off-grid solar systems industry. None of these policies 

has been introduced in the DRC at the time of writing. However, the government is open to 

negotiation of fiscal terms and provision of exemptions on a company-by-company basis through 

ANAPI, the investment promotion agency – BBOXX, for example, has recently obtained such an 

exemption on its imports into North and South Kivu. 

The Congolese Renewable and Decentralized Energy Association (ACERD) was formed in the second 

quarter of 2018 to help to advocate for an improved business enabling environment for the sector. 

The Association is comprised of members that bring both international experience in sector 

associations and local partners that understand the context of the DRC. The Association has 

identified the lack of key frameworks mentioned above as its first priority. ACERD also has the 

opportunity to tackle some market barriers, most notably: 

• lack of awareness concerning stand-alone renewable and energy efficient products; 

                                           
3 Available at https://www.gogla.org/resources/providing-energy-access-through-off-grid-solar-guidance-for-governments  

https://www.gogla.org/resources/providing-energy-access-through-off-grid-solar-guidance-for-governments
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• scarce market information about willingness to pay; 

• absence of technical information related to the feasibility of mini/micro grids; 

• high import taxes (around 42%). 

 

 

Establishing the DRC’s first renewable and decentralized  

energy association (ACERD) 

A major constraint to growth of the markets for both solar power and improved cookstoves (ICS) 

in the DRC, where consumer purchasing power is very low, is the retail price of the products. This 

price problem is exacerbated by high customs duties levied on imports (almost 100% of solar 

products are imported) and the VAT that is also charged. 

To address this gap, the ÉLAN RDC programme has supported advocacy efforts aimed at fiscal 

regime reform that would stimulate the growth of the renewable energy sector. 

Initially, the market was very small and there were few private sector actors. By 2017, however, a 

critical mass of private sector actors had been achieved. ÉLAN RDC and its partners agreed that: 

(1) there were enough active players who were committed to the DRC to merit forming an 

association; and (2) additional and significant growth of the market was materially hindered by the 

tax regime. 

The Association Congolaise pour les Énergies Renouvelables et Décentralisées (ACERD) was 

established with the following aims: 

• Representing sector interests in national and international fora, acting as “the voice of the 

industry” 

• Positioning renewable energy outside the philanthropic arena as a fully recognized 

industry in an important and growing market 

• Working with members and other sector stakeholders to address conditions for, and 

barriers to, sustainable growth of the sector 

• Co-operating with legislative and regulatory bodies to develop directives and regulations 

that are relevant to the industry on a national and regional level  

• Providing a platform for industry communications and information sharing to enable equal 

access to opportunities 

Implementing any other activity serving the general interests of the renewable energy products 

and services sector 

Financial infrastructure (including mobile) 

Mobile money offers great promise for energy companies. Vodacom and Orange, the two largest 

telecom providers in the country, are pushing their mobile money offering hard and see the DRC as 

offering a huge growth opportunity. However, the digital financial infrastructure in the country is still 

in its infancy. Moreover, only a few services now make exclusive use of mobile money; more will be 

required for the service to catch on. PAYGO solar companies could provide a concrete utility offering 

for telecom companies to attract users; the partnership between Orange and BBOXX is an example 

of such a collaboration. In addition, Vodacom is also actively trying to persuade MKOPA to enter the 

DRC market. 

Local financial institutions in the DRC have not yet been directly engaged in the nascent renewable 

energy market. This is not unexpected; local commercial banks have only recently started to venture 

into this space in leading regional markets such as Kenya. However, banks have been interested in 
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entering the solar market to promote the use of their branchless or mobile banking offerings. An 

example of this is the TMB and DevSolaire partnership in 2018 which piloted a PAYGO project in 

Lubumbashi to provide solar home systems on credit through TMB’s PÉPÉLÉ platform. 

Distribution and retail 

Three features shape the DRC’s retail and distribution landscape: 

1. Challenging national and international logistics: Goma and Lubumbashi are 

reasonably accessible by road from neighbouring countries and goods can arrive via 

Mombasa and Dar es Salaam ports, respectively. This is quite straightforward but does 

involve significant transport costs and time—especially when considering the additional 

time for customs clearance—compared to neighbouring countries. Kinshasa’s main entry 

point is the Matadi harbour, and navigating the procedures for both customs clearance 

and local ground transportation can be daunting for newcomers. To avoid this, large 

international freight forwarders (e.g. Bolloré or COMEXAS) are available. However, this 

service brings considerable additional costs. 

2. A consumer approach focused on fast moving consumer goods (FMCG): the most 

successful companies in the DRC are suppliers of FMCG products. Here, the retail ‘culture’ 

is geared towards rapid turnover of goods. Distributors and retailers rarely invest in more 

expensive durable goods. 

3. Little to no quality standards on the importation of durable goods: in addition to 

the FMCG bias of distributors and retailers there is also a strong preference for trading in 

low-cost, low-quality durable goods. 

As a consequence, distribution is controlled by a handful of “first mover” companies that established 

powerful, vertically-integrated businesses comprised of a logistical network and a distribution and 

retail network that focuses primarily on low-cost and low-quality items. 

However, the smartphone revolution has started to shift this dynamic in favour of well-known, higher-

quality brands such as Samsung, LG and Huawei. These companies see the potential of the DRC 

market. They have utilized the existing distributors, leveraging their knowledge and ability to 

navigate the DRC’s logistical landscape to provide consumers across the country with their products. 

3. Realizing the potential for off-grid and decentralized energy 

generation in the DRC 

The challenges above are not unique; each country that is now considered to be more advanced 

from a modern energy access perspective has experienced the barriers described above to some 

degree. What is different now, though, is the vast amount of knowledge at a business, industry and 

development practitioner level that can be brought to bear to overcome these barriers. 

Businesses: focus on accessibility and affordability 

Business decisions about the DRC need to be centred around affordability, accessibility and 

marketing. For solar PV businesses in the retail market, this requires partnering with distributors and 

retailers that have a wide network of retail outlets, experience with national logistics and, preferably, 

brand equity that positions pico PV and SHS as aspirational items. However, international providers 

of these goods must be prepared, at least initially, to provide goods on consignment to distributors 

and to support them heavily in terms of marketing. The aim is to achieve buy-in at the distributor 
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level in order to lower the logistics costs, increase the availability and stock levels throughout the 

country, and increase the level of awareness of consumers about the benefits of these products. 

Solar PV PAYGO businesses are dealing with a very price-sensitive market, which is not greatly 

different from those of neighbouring countries. However, the DRC represents a new market with 

little data and considerable political and economic risk, so businesses often incorporate these risks 

into the final price of systems. This is understandable. It is highly recommended, though, that a 

two-pronged approach be used to ensure a more rapid uptake of products. First, a top down 

approach—which focuses on SMEs, organizations and higher income households—can present solar 

PV installations as a cost saving alternative to generators. Providing this group with credit is a low 

risk proposition and allows businesses to grow their local expertise and increase their knowledge of 

doing business in the DRC. Second, businesses should seek partnerships with financial institutions 

or mobile telecom companies to be able to use these partners’ extensive networks and financial 

services to tackle lower-to-middle income households. Using the existing data and resources that 

these companies possess will allow solar PV businesses to understand better where risks lie and to 

adopt an appropriate risk portfolio. 

Development practitioners: focus on investment and raising awareness  

For development practitioners, major goals must be to provide help for enterprises to access the 

investment and working capital they need to grow their businesses and to reach consumers. ÉLAN 

RDC has seen that simple guarantee systems work well in building confidence between international 

technology providers and local distributors as they mitigate much of the risk of providing products 

on concession. However, this needs to be done on a far larger scale than at present to enable a 

steady importation of products. Expansion of such schemes to PAYGO operators targeting middle- 

and lower-income households will help them to avoid bearing all of the risk that these groups 

represent and to keep products affordable. The same approach can be expanded to international 

and local financial institutions to increase investor/borrower confidence without distorting the market 

with low cost loans or grants. It is worth noting that in March 2019 the Indian Government extended 

a loan of $83 million to the Government of the DRC for 35MW of solar PV power projects.4 

Investment on a similar scale in the private sector could greatly accelerate access to electricity across 

the DRC and boost development. 

On the consumer side, much work still needs to be done to increase awareness of the advantages 

of solar PV products across all socio-economic groups. This work should be combined with support 

for the national sector association, ACERD, to improve the enabling environment for solar PV and 

improved cookstove products. A major function of ACERD will be to advocate for policies conducive 

to the rapid and sustainable development of the market. Supporting the association will benefit the 

sector as a whole.  

The DRC’s market presents significant challenges. The country is perceived as being a high-risk 

market in which to operate, the business environment is difficult, and local banks are ill-equipped to 

support the sector. There is, however, a real opportunity, as shown by the investments already made. 

The development community can play a role in realising the full potential of this market, with all the 

wider benefits that it will bring. 

                                           
4 https://www.esi-africa.com/industry-sectors/renewable-energy/indian-bank-approves-83-11m-for-solar-pv-plants-in-drc/ 

https://www.esi-africa.com/industry-sectors/renewable-energy/indian-bank-approves-83-11m-for-solar-pv-plants-in-drc/

