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1. Introduction 

Nige ia's i dust y a d iti al i f ast u tu es i  u a  a d e ote a eas f e ue tly suffe  f o  a  
unreliable grid power supply and poor power quality. To provide some autonomy from the 

instability of the grid, diesel generators are widely used, which is an expensive and unsustainable 

solution to provide electricity. Estimates suggest that between 8 and 14 GW of decentralized 

diesel generator capacity is currently installed in the country1. After the deregulation of the diesel 

price in 2009 and the erosion of international oil prices since 2014 the domestic energy crisis in 

Nigeria has accelerated. This significantly increased the cost of private electricity generation, 

resulting in declining operating times of diesel generators and hence reduced power availability.  

Although fossil fuel based power generators are widely used, they are unsustainable in many 

ways: Next to drastically increasing and thus unforeseeable operation costs, they are loud and 

emit heavy fumes, resulting in very negative environmental impacts. Furthermore, they are 

regularly oversized by an average of 50%, as practitioners report. This results in highly i effi ient 

combustion processes which costs a lot more money than necessary or planned, overspent on the 

initial investment and replacement investments, avoidable fuel expenditures, downtimes, 

maintenance personnel and spare parts. Therefore, the demand for both, alternative power 

supply solutions which do not rely on fossil fuels and solutions for power saving have increased, 

especially among commercial users. Among alternative power supply options, renewable energy 

and in particular PV, is a great option to generate electricity on site by exploiting locally available 

solar resources. Solar PV systems have a great market potential because high solar radiation levels 

and soaring fossil fuel prices in Nigeria have resulted in solar power generation costs below those 

of common fossil fuel generators. It is expected that solar PV business will account for most of the 

expected growth of renewables in the future, worldwide and also in Nigeria, according to 

respondents from a survey carried out by the NESP (Nigerian Energy Support Programme). 

Today, many mid-sized PV projects in Nigeria are failing due to a lack of trained professionals 

across the PV value chain, hardware quality issues and an absence of proper planning process 

from the side of EPC companies (Engineering-Procurement-Construction) as well as from the 

clients, who demand PV systems without having a clear understanding of what their power 

requirements really are. Local EPCs rarely perform power audits or at least load measurements; 

they generally don t request a detailed power demand analysis from their clients. Hence, many PV 

systems are not well dimensioned, planned, installed or operated. Furthermore, the quality of PV 

hardware is often poor because the lowest prices tend to lead purchase decision making. 

To start tackling the above cited problems, the Let’s make solar work (LMSW) initiative aims at 

disseminating knowledge to Nigerian energy professionals on power auditing, advanced power 

efficiency measures and the use of solar PV-diesel hybrid power supply solutions. They shall be 

systematically enabled to advise small and medium-sized enterprises (SMEs) and social facilities 

                                                           
1
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on suitable solutions for saving energy and securing a more stable energy supply by using 

renewable energy sources. Next to two initial training seminars on power auditing and PV diesel 

hybrid systems sizing and planning carried out already in Lagos in November/December 2017, 

three pilot power audits have been carried out in two selected SMEs and one social facility in 

order to train professionals in power audit implementation and to serve as best practice 

examples. Also, dissemination activities are being carried out to spread knowledge about the 

initiative to other relevant Nigerian stakeholders. 

The aim of this demand-side survey and the here presented analysis report is to provide the 

initiative consortium as well as all Nigerian solar professionals with a clear picture of the demand 

patterns of the targeted mid-sized power consumers. This allows the consortium to tailor and 

structure further capacity building activities (notably the curricula of training seminars) for the 

trained solar professionals about the clients  real requirements, enabling them to advice their 

clients properly on the basis of the conveyed knowhow. 

The LMSW consortium is directed by SOLAR23 GmbH, a leading EPC (Engineering-Procurement-

Construction) supplier of turnkey solar solutions, specifically off-grid solar power solutions 

(photovoltaic) and solar water heaters (solar thermal). SOLAR23 is active in more than 30 

countries in Africa and the Middle East where it cooperates with local partners. Key partners of 

the LMSW consortium are OneShore, a Berlin based company which is a globally active specialist 

in power auditing and the design of PV-diesel hybrid systems, as well as Solarmate Engineering 

Ltd., a company founded more than 20 years ago in Nigeria, focusing on design, supply, 

installation and maintenance of renewable energy systems for private and public institutions in 

Nigeria. The consortium is advised by the Berlin based company eclareon GmbH which is a leading 

market intelligence and policy consultancy in the European and worldwide energy transition  

2. Methodology 

The here presented Let’s make solar work demand analysis focussing on the mid-sized power 

consumers in Nigeria, that is SMEs and social facilities, is based on a questionnaire surveying the 

executives in those organisations. The survey was carried out in the Lagos greater region by the 

initiative key partner Solarmate Engineering during September/October 2017. The questionnaire 

results were transcribed into an Excel database for statistical analysis in November and the report 

prepared during December/January 2017. 

Although the initial plan foresaw to survey a sample of more than 50 companies and social 

facilities by means of a concise telephone interview questionnaire involving 20 questions, the 

reality on the ground forced the project carriers to rethink their approach: A large majority of the 

70 targeted Nigerian interviewees throughout the Nigerian territory were not comfortable with 

answering the 20 questions on telephone. It therefore became necessary to visit them personally 

at their premises which curtailed the survey territory to greater Lagos for budgetary and logistical 

reasons and also forced us to reduce the surveyed sample to a number of just 30 organisations. 

Greater Lagos is however Nigeria s main industrial hub. Since the initially approached technical 
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heads were reluctant to provide meaningful answers, only leading executives of targeted 

organisations were addressed. 

The quality of the prepared questionnaires was good enough to provide meaningful 

interpretations about the power demand patterns of the surveyed targets and to understand their 

situation and motivations. However, the results cannot be qualified as statistically representative, 

given the relative small samples of the various target groups interviewed. Full representativeness 

would require samples of at least 70-100 interviewees among SMEs and social facilities 

respectively and a regional spread differentiating between geographic directions (especially 

North-South) as well as urban and rural environments. The below presented statistical data 

analysis should therefore rather be understood as providing rough trends. Hence, a wider survey 

is recommended (see chapter 8). 

The used questionnaire can be viewed in annex 1. All findings presented in this report are based 

upon an Excel file into which the 30 questionnaire results where transcribed and analysed 

statistically. This report presents the analysis and interpretation of the collected demand-side 

survey data. The results were used internally by the project consortium to shape the content of 

the capacity building training curricula offered by the Let’s make solar work initiative to those 

offer-side actors working on and advising the mid-sized demand side actors, namely industrial and 

commercial SMEs as well as social facilities. Finally, this report concludes with a set of 7 

recommendations about the next steps to undertake for the development of programs oriented 

at the surveyed target groups and market actors, as well as more generally on market 

development measures for power auditing approaches, energy efficiency and solar power 

utilisation by mid-sized power consumers who belong to the low hanging fruits  of solar power 

market introduction in Nigeria.  

3. Characterisation of the surveyed target groups  

Figure 1 provides a profile of the main surveyed target groups among SME branches and social 

facility categories. SME are the best covered target group with 25 interviewees from the most 

relevant industry branches which were selected on basis of the Scoping Study Energy Efficiency in 

the Manufacturing Sector in Nigeria  from 20142 (see Figure 2 and Figure 3) as well as own market 

experience by Solarmate Engineering relative to the interest of local industries in solar power.  

Figures 2 and 3 both show that the industrial subsectors of food & beverage and chemicals & 

pharmaceuticals are by far the biggest power and diesel consumers among SMEs; they 

consequently are the most relevant industries to consider for PV diesel hybrid system 

investments. They have hence been the most surveyed SMEs being considered as the low hanging 

fruits . Among social institutions, churches and mosques are the ones presumed to dispose of the 

largest readily available budgets for innovative self-generation power equipment investments. 

                                                           
2
 Scoping Study Energy Efficiency in the Manufacturing Sector in Nigeria , GIZ/NESP, Abuja, Nigeria, November 2014 
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Figure 1: Types of targets interviewed by the survey 

 
Source: Scoping Study: Energy Efficiency in the Manufacturing Sector in Nigeria (GIZ/NESP, 2014) 

Figure 2: Installed average self-generation capacities in Nigerian companies 
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Sources: MAN, 2007 / Scoping Study: Energy Efficiency in the Manufacturing Sector in Nigeria (GIZ/NESP, 2014) 

Figure 3: Percentages of power consumption per sector / Distribution of diesel 

consumption of Nigeria’s industrial subsector 

The size of industry/commercial SMEs and social facilities by size of their staff is shown in Figure 4. 

The interviewees declined giving particulars concerning the turn-over category they belong to. 

Also, most of them were kind of reluctant to provide information about their planned investments 

and related profitability expectations.  

These findings seem to indicate that Nigerian actors are reluctant to readily give information on 

their activities, a general attitude that somewhat impeded the survey. It can be derived from this 

insight that Nigeria s national business and political culture is more focussed on competition than 

on cooperation and participation. However, a strong inclination to competitiveness and reluctance 

to cooperate for a higher common objective, that is market introduction of affordable, sustainable 

and durable energy technologies, generally slows down the market introduction process and 

innovation dynamics. The initiative Let s make solar work is clearly characterised and deeply 

motivated by a modern and optimistic spirit of cooperation and participation because its 

proponents know that the whole is greater than the sum of its parts .  

The LMSW market development initiative is focussing its attention towards small and medium 

sized enterprises and social facilities. This priority is reflected in the selection of surveyed actors of 

which a majority of 24 respondents (83%) have less than 100 employees and 14 respondents 

(48%) even less than 50 employees. The chosen focus translates from the hypothesis that small 

and medium sized actors have less budgets available for power investments and consumption, 

that they suffer tremendously from Nigeria s current energy crisis and that there consequently is 

an urgent need to address their power demand issues in a targeted and effective manner.  

Solar power could in principle contribute to particularly alleviating the power supply problems of 

these targeted actors. This is why they are at the core of the LMSW initiative which - as it is co-
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financed with German public funds - strives to maximise the social impact of the German public 

investment, by improving the welfare of Nigeria s under-privileged, most struggling sectors.  

 

Figure 4: Categories and number of interviewed actors by size of staff 

4. Power consumption and supply of target groups 

Power consumption and demand of surveyed mid-sized power consumers 

The monthly and yearly power consumption of the surveyed actors is shown in Figure 5, where a 

clear majority is using less than 100 MWh per month on average, respectively less than 1,200 

MWh per year. The fact that the number of smaller power consumers grows from 50% related to 

their monthly consumption to 62% related to their yearly consumption (compare the pies within 

Figure 5) is probably due to a seasonality identified by question no. 7 of the questionnaire: 58% of 

interviewees stated that their power consumption is subject to seasonality, mostly due to the 

rainy season which usually is between May/June and September. Furthermore, 38% of 

respondents stated that their power consumption is significantly reduced on week-ends (some 

rather on Mondays) by between 50-90%, with an average of approx. 30% related to all surveyed 

actors.  
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Figure 5: Average consumption of survey mid-sized power consumers 

(monthly/yearly) 

The power consumption levels displayed in Figure 5 also confirm once more that the surveyed 

sample of actors is dominated by smaller mid-sized power consumers.  

The power source among surveyed actors stems to 75% from diesel generators through self-

generation and merely to 25% from the grid (Figure 6). This confirms the assumption that the 

initiative s target groups have to majorly rely on self-generation because the grid isn t able to 

provide reliable, secure and high-quality power. Other external power sources (not self-owned) or 

solar power systems (generally self-owned) do not seem to play any noticeable role today, with 

the exception of a handful of visionary, forward-thinking pioneers. All of this shows that the 

power generation mix is poorly diversified in Nigeria today, although the chronically weak power 

supply situation in Nigeria is nothing new and should have encouraged actors to urgently look for 

alternatives some time ago. The power extension investments planned by mid-sized power 

consumers as shown below in Figure 11 indicate that this required diversification is now imminent 

and should take place with the next power capacity investment or replacement cycle. The 

diversification towards new energy vectors will likely involve gas-based and solar power 

generation as explained in chapter 5. 

The sizes of diesel generators operated by the surveyed actors in terms of power capacity is 

presented in Figure 7: Most diesel generator sets are in the range of 100-299 kVA (28%) and 500-

999 kVA (28%) which conforms well with the initiative s initial goal to mainly address self-

consumption operators using generators between 300 and 1,500 kVA. With a share of 26%, the 

large diesel generator units in the range of 1,000-2,000 kVA are well represented among the 

surveyed actors and are mostly operated by industrial manufacturing companies. Here, there is 

already a clear trend away from diesel as main fuel source. Recent investments increasingly 

involve gas turbines which are significantly cleaner with respect to exhaust emissions and 

upstream combustion processes as well as cheaper when it comes to operation and maintenance 

costs. 
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Figure 6: Current power supply of mid-sized power consumers 

 

 

Figure 7: Capacities of diesel generators operated by mid-sized power  

consumers 
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Main pressing problems concerning power consumption among mid-sized actors  

The most pressing issue worrying mid-sized Nigerian power consumers concerns the costs of 

electricity as presented in Figure 8. Be they smaller or larger power users, soaring power 

prices/costs have grown to their predominant problem in recent years, as displayed by an average 

index ranking of 1.2 (first rank). Several personal visits to smaller and larger SME power 

consumers in greater Lagos performed by the author and initiative peers have made it quite clear 

that solutions must be found and implemented now, if not yesterday. In fact, soaring power 

prices/costs contribute significantly to price increases of the companies  products (micro-

economics) and therefore to inflation and economic stagnation (stagflation) from a macro-

economic perspective.  

The second most acute issue is the weak reliability of energy supply with an average index-ranking 

of 1.8. The daily frequent failures of the power grid, not only in rural areas but also in vibrant 

economic centres such as greater Lagos, continue to damage Nigeria s socio-economic 

communities and integrity. The third main issue raised concerns inefficiencies in the use of power, 

which ranges closely behind the power reliability problem with a relative index ranking of 2.0. It 

must however be noted that third issue was cited by just 27% of respondents, whereas the first 

ranking was cited by all respondents (100%) and the second ranking by 77% of respondents. 

 

Figure 8: Ranking of most pressing problems mid-sized power consumers 

Problems with the procuring of necessary equipment  and the maintenance of installed 

equipment  were not seen as relevant and thus received no approval at all. This may be due to the 

fact that the availability of diesel generators poses no challenge in Nigeria s very well-developed 

huge volume generator market. Such issues could however quickly gain importance when solar 

equipment enters the scene, especially since a lot of PV system components tend to be marketed 
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to transition countries with low quality standards because the focus is more on purchase price 

than on lifecycle costs and/or on quality. Furthermore, PV systems are frequently poorly 

engineered, installed and negligently operated. 

Costs of power consumption and motivation to reduce these costs 

The most pressing issue of power costs described above is further investigated by question no. 9 

concerning the share of power expenses related to overall costs. More than half of the surveyed 

actors indicated that power costs exceed 35% of their overall operation costs and nearly 3 of 4 

state that their power costs exceed 25%. These figures are extreme when compared to European 

industries, where the share of energy costs ranges between 0,5 to 10% of overall costs in various 

industries3 (with the exception of metal foundries) and shed a spotlight onto the sheer magnitude 

of Nigeria s energy related problems. These aspects certainly deserve more intensive analysis but 

are not within the scope of this demand-side study. 

 

Figure 9: Share of power expenses of mid-sized power consumers related  

to their overall costs 

Given this extreme situation, it is no surprise that all interviewed actors without exception, are 

highly interested in saving energy and reducing their power costs, as shown in Figure 10.  

                                                           
3
 See: https://www.energie-und-management.de/free-archive/feview3/7348 and also: http://www.energieeffizienz-im-

betrieb.net/energiekosten-unternehmen.html and: http://eneff-industrie.info/quickinfos/energieintensive-branchen/die-

unterschiedliche-energieintensitaet-der-branchen/ 

https://www.energie-und-management.de/free-archive/feview3/7348
http://www.energieeffizienz-im-betrieb.net/energiekosten-unternehmen.html
http://www.energieeffizienz-im-betrieb.net/energiekosten-unternehmen.html
http://eneff-industrie.info/quickinfos/energieintensive-branchen/die-unterschiedliche-energieintensitaet-der-branchen/
http://eneff-industrie.info/quickinfos/energieintensive-branchen/die-unterschiedliche-energieintensitaet-der-branchen/
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Figure 10: Interest of mid-sized power consumers to save energy and reduce  

power bills 

5. Planned power generation investments and attitude 

towards solar PV 

Although diesel generators largely dominate Nigeria s power market today, the interviewed actors 

have understood that replacement investments into more of the same wouldn t make any sense: 

Just one small company from the food & beverage sector is planning to continue investing in 

diesel generators. The preferred alternative seems to be gas turbines with 38% and solar PV 

systems with 34% approval rate by interviewees.  

The momentary preference for gas turbines may well be linked to the strategic development goals 

set by Nigerian hydrocarbon actors and public authorities to develop this relatively clean fossil 

energy source in a local context, but which nevertheless contributes significantly to CO2 emissions 

and global warming. The author of this report assumes that this will hardly be a sustainable trend 

given that natural gas distribution infrastructures are expensive and vulnerable in the troubled 

Nigerian context. In addition, the economics of solar power are set to outperform natural gas 

within the coming 5 years. That is before natural gas infrastructure investments have even paid 

off, even in a context where Nigerian gas is being subsidized.  

The power price parity forecasts of solar PV will therefore soon exert a strong pull towards solar 

power, simply leading any fossil fuel investment ad absurdum. The establishing awareness about 

significantly higher operation and maintenance costs of gas turbines compared to solar power and 

the increasing pressure from international climate policies will only add on principle to this 

general shift away from fossil fuels. Such logics also increasingly apply to the use of grid-based 

power that stems to large extents from large fossil fuel based power plants. Furthermore, the 17% 

of respondents considering an investment into power grid connection know that the grid is far 

from reliable and always requires additional redundancy investments into own power generation 

capacities. 
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Hence, based on financial analysis, most micro-economic actors doing their financial maths 

homework with a mid-term perspective should come to the conclusion that a solar power system, 

operating for a minimum of 20-25 years at very low operating costs and paying back for itself 

within 5-7 years, is in fact without alternative. 

 

Figure 11: Power extension investments planned by mid-sized power consumers 

The payback expectations in number of years are presented in Figure 12. It must be noted that 

these results are less representative because half of the surveyed actors were reluctant to provide 

an answer to the payback question (no. 15). Furthermore, merely 13% of respondents shared their 

expectations about the IRR of a power equipment investment, all of them with an IRR expectation 

above 10%, so that these specifically poor results are not worthy for display and interpretation.  

A clear majority of 53% of respondents expects payback periods of below 3 years. Although this 

has become a widespread international standard in developed industries in the past 10-20 years, 

the reason for such ambitious expectations rather resides in the very high cost of capital in Nigeria 

and habits shaped by the relatively cheap diesel generators with their quick payback of the 

upfront investment (CAPEX), however leading to high operation costs (OPEX). 

Although solar power has seen a tremendous cost decrease in past years which is still ongoing, PV 

is not yet able to come up to payback expectations of less than 5 years. However, the 27% of 

surveyed actors indicating that payback periods of less than 7 years are acceptable form a solid 

basis for an early adopter  PV niche market.  
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Figure 12: Payback expectations of mid-sized power consumers towards  

energy investments 

Such niches should quickly develop once positive experience with high quality PV installations 

spreads to the wider public, at least according to worldwide experience made with often 

sensational proliferation of PV. In light of the painful experience made by most Nigerians with the 

availability and cost of power, there is a chance that those frustrations will lead many Nigerian 

institutional deciders to look at the longer termed cost-effectiveness of their energy investments. 

An important indicator for the imminence of solar power s proliferation potential resides in the 

acceptance of solar power systems. Figure 13 presents the corresponding attitude of surveyed 

actors: 38% of interviewees have a divided attitude towards of PV solar energy and 24% no 

position at all. This clearly conservative majority of 62% shows that solar power still has some way 

to go towards full acceptance in Nigeria. However, the 24% of interviewees displaying a good and 

14% a very good attitude (in total 38%) as well as the worldwide PV boom form an excellent 

foundation for market development efforts. The major prerequisite for this is spreading the 

knowledge about PV solar energy which is rather weak today as shown in the right graph of Figure 

13: Only 7% of surveyed mid-sized power consumers state having very good knowledge about 

solar power while a distinct majority of 50% has only some, that is insufficient knowledge. It 

appears that the correlation between attitude and knowledge is very significant which can be 

generally considered a matter of course which is proven by our survey results. 
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Figure 13: Attitude and solar PV knowledge of mid-sized power consumers 

6. Energy efficiency advisory services and technologies 

The last part of the questionnaire is dedicated to understanding which types of energy efficiency 

measures are already popular among the surveyed target groups of mid-sized power consumers.  

Figure 14 shows that most of the proposed advisory support options received high usefulness 

valuations, especially the rather general Advice on EE management strategy & EE tech-solutions 

 

Figure 14: Types of energy efficiency advisory support seen as useful and required 

available  (4.56 points) and the Hands-on support in implementing identified EE 

potential/projects  (4.43 points). These valuations stand in some contrast with the quite specific 

Advice on EE simulations, project economics & profitability  (just 3.82 points) which provides 

concrete estimations on the financial effects of EE measures. This is somewhat paradoxical 
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because the explicit main goal of EE advice and measures is to serve the paramount aim of 

reducing power costs and saving money (see Figure 10). However, this admittedly small paradox 

may be due to the circumstance that there is not much experience yet with the quantification of 

financial effects from EE measures because the knowhow and use of such simulation and 

quantification tools are presently not common in Nigeria, and thus their relevance and importance 

probably less perceived. 

 

Figure 15: Energy efficiency technologies seen as most promising concerning cost 

savings in relation to investment 

The most popular energy efficiency technologies are displayed in Figure 15. Better lighting 

concepts, improved HVACs and improved water pumping clearly lead the presented options. It is 

remarkable that the self-generation of renewable energy (RE), notably solar power, is seen as less 

relevant with just 3.80 points, hence a below high  valuation. This phenomenon leads back to the 

above interpretation of Figure 13, where a lack of knowledge results in mitigated attitudes 

towards solar PV power. 

A core component of the Let’s make solar work initiative is to provide capacity building on focused 

power auditing as the basis for proper sizing and engineering of solar systems and/or diesel 

generators (PV diesel hybrids). Such a power audit generates quite some work in terms of time 

and effort because it means installing costly measuring equipment, recording & monitoring 

measurements, analysing data and generating a meaningful report. Since the costs incurred are 

significant, the questionnaire also inquired on the willingness to pay for such services which are 

prerequisite for an adequate engineering of customized power generation systems.  

The result displayed in Figure 16 shows that most of the surveyed actors (86%) do not value the 

service enough to be willing to pay for its distinct provision; only 14% would be ready to pay up to 

1,000 USD and these are mostly owner/operators of generators above 300 kVA. In the range of 

relatively small installed power generation capacities below 100 kVA, the relative costs of power 
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audit services are likely too high in relation to the volume of planned investments. In this 

particular segment the willingness to pay for such services thus probably tends toward zero if no 

public support measures step in. 

However, all interviewees (100%) stated their willingness to pay for such service as part of project 

preparation costs, provided they lead to a solar investment decision. The problem with this 

attitude from the demand-side is that power audit services with meaningful results are only 

providable if the supplier can be sure to be awarded an order for power generation equipment, 

because auditing costs are simply too high to be carried out as a standalone service product. 

Focused power audits are however a very convincing acquisition tool because they provide the 

supplier with decisive selling arguments.  

 

Figure 16: Willingness to pay for advisory services on solar energy use by  

mid-sized power consumers 

7. Conclusions from the survey results  

Solar PV market situation 

The introduction of solar power in Nigeria stands at its very beginning. None of the surveyed mid-

sized industrial, commercial and social actors are using solar power today, although the supply 

situation with conventional power sources is extremely problematic, due to the weak grid and 

very costly fuel supplies. Solar systems that have been installed are frequently generating counter-

references because of quality issues tied to poor engineering, low price and quality equipment, 

faulty installation as well as weak maintenance procedures and practices. Furthermore, the 
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present price parity of solar with diesel is widely unknown to the demand-side, even among those 

actors that can be considered early adopters. This has been contributing to spoiling the image of 

solar power, thus hampering its acceptance and market introduction. Consequently, the supply-

side still lacks decisive selling arguments and it can often be heard in Nigeria that Solar doesn t 

work . This chicken/egg problem can only be solved by educating the suppliers on the one hand 

and raising the awareness on the demand-side on the other hand. This is where the Let’s make 

solar work initiative comes in and takes up. 

Competence levels of the demand-side and the offer-side 

The above presented survey results show that the knowledge on Solar PV is widely insufficient 

among most surveyed demand-side actors. However, it must be noted that the offer-side is 

inherently required to inform and educate their clients, but often lacks competence to do so and 

thus is in need of targeted capacity building. This can also be concluded from the very small 

number of existing mid-sized solar power systems (50 kWp up to 1 MWp) as well as from 

frequently rather poor system installations and operations. In fact, both sides have a lot of room 

for improvement, especially concerning the analysis of power requirements, the adequate 

fulfilment of demand and more generally the need for raising qualified quality expectations. This 

was also confirmed during first training seminars with solar professionals in Lagos carried out at 

the end of 2017.  

In general, the competence level of all actors along the value chain must be raised significantly, 

that is technical advisors, system suppliers, installers, banks and leading personnel in public 

administrations. But educating the complete value chain and all relevant facilitating actors is not 

within the initial scope of the Let’s make solar work initiative which focusses on vocational and 

higher institution trainers, technical advisors and system suppliers EPCs. 

Rising pressure of power costs and willingness to pay a premium for durable solutions  

Although the cost of predominant diesel based power generation has grown very expensive, often 

representing more than 35% of operating costs of mid-sized power consumers such as SMEs and 

social facilities, these actors still seem reluctant to invest into alternatives. Rare are those who 

have already invested in solar power, which is mainly due to a lack of knowledge about its 

advantages, notably the price parity with diesel that was achieved recently. All alternatives, 

including investments in energy efficiency measures and technologies cost a green  premium for 

which the willingness to pay is developing slowly in relation to soaring conventional energy prices. 

Typical thresholds to pass for using these new technologies are the soft skills, capacity building 

and advice they require, mainly involving simulation and analysis tools which most Nigerian 

deciders on the offer and demand sides have not yet embraced and adopted.   

Representativeness of this survey 

This survey s initially planned sample of 50 SMEs and social facilities could not be achieved 

because the initial project proposal underestimated the required efforts in collecting data in the 
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Nigerian context. Although telephone interviews had been envisaged, the reality on the ground 

made evident that the interviewees had to be visited in person which increased the workload 

considerably in terms of time and logistics. The available project budget thus allowed for just 30 

personal interviews. Also, a focus was placed on industrial and commercial actors since they are 

assumed to be more capable of investments with a green  premium surcharge. The survey results 

have nevertheless proven to be significant enough to carve out major facts and trends as 

presented in this report.  

8. Recommendations 

Based on the survey data, analysis results and talks with many Nigerian demand-side and supply-

side stakeholders, we have derived the following set of seven recommendations. 

1) More dedicated primary research on the power demand of mid-sized actors is needed 

Following a survey on power consumption in Nigerian industries carried out in 2007 by the 

Manufacturer Association of Nigeria (MAN) and the previously cited Scoping Study Energy 

Efficiency in the Manufacturing Sector in Nigeria  (NESP, 2014), the here presented survey is the 

first to the author s knowledge to personally investigate the decision makers of mid-sized power 

consumers.  

The subject of this demand-side study, that is power demand, is very important, if not vital to the 

development and greening of the Nigerian economy and the success of its medium-sized actors. 

This would easily justify a much more comprehensive survey involving many more interviewees 

spanning most segments of the industrial, commercial and social facility sectors.  

Such a wider survey scope would clearly have overcharged the range of the Let s make solar work 

initiative s context. However, the full representative dimension and the thorough understanding 

of the power issues impeding Nigeria  economic development which would be delivered by such a 

wider study, are important. They are in fact required to elaborate those sets of policy 

recommendations and planning that state authorities need to base their fundamental decision-

making upon. 

2) Spreading the initiative’s training seminars to more energy and solar professionals 

The initial LMSW training seminars carried out in Lagos in November and December 2017 for 

trainers of vocational training institutes and universities as well as for EPC companies (see: 

www.letsmakesolarwork.com) were quickly overbooked and a great success (see the average 

approval rates above 90% documented by feed-back questionnaires of 35 training attendants).  

Also, the trainings are currently receiving growing attention and recognition from most relevant 

stakeholders involved in the Nigerian green energy related capacity building scene. Beyond one 

more planned train-the-trainer course scheduled for the first semester 2018, the success and 

great dissemination potential of this innovative seminar series justifies conveying the training 

http://www.letsmakesolarwork.com/
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contents to as many as possible vocational training institutions and solar professionals, who will in 

turn advise or contribute to advising demand-side actors in order to improve their specific power 

situation.  

To achieve this, first co-operation avenues to leverage the LMSW seminar offering onto a 

nationwide scale are being investigated while this report is being written.  

3) Foster the development and dissemination of capacity building along the whole value chain 

The technical knowledge about solar power in general and PV diesel hybrid systems in particular is 

clearly underdeveloped. Hence, a primary focus should be on capacity building and curricula for 

the whole value chain. This especially comprises installation and operation companies dealing 

with quality equipment, its proper installation, after-sale services, not to forget user advice 

concerning safety, basic maintenance as well as low power consuming, energy efficient products.  

Such knowledge also allows installing companies to increase sales volumes and even to develop 

new business opportunities. Another focus should comprise curricula for in-house technical 

personnel operating PV-plants dealing with maintenance, trouble shooting, repair and 

replacement. More generally, sales personnel of solar power providers should be trained for 

improved information, guidance and advisory services to their smaller and mid-sized clients. 

Decision makers on all levels of public administration and banking/financing institutions are rarely 

knowledgeable enough about solar energy (power & heat) and energy efficiency topics. Special 

courses could therefore be developed to close these gaps. Such courses should put an emphasis 

on the economics of solar energy, including funding and subsidies, the regulatory aspects of safety 

and quality as well as in perspective the important topic of grid-connection. This list is not 

exhaustive.  

4) Awareness raising on the demand-side among mid-sized power consumers 

Most mid-sized power users are not well aware of power conservation technologies and 

opportunities, just as about the price parity between PV and diesel that has recently become a 

reality also in Nigeria. Let’s make solar work has a quite limited marketing budget available to 

address this huge target group because this isn t within the core scope of its endeavours. Besides 

some basic PR work that the initiative can contribute to reach the target segments on the 

demand-side, much more comprehensive awareness raising PR activities need to be deployed, 

involving special interest online and print media, radio and ideally even TV.  

Such an ideally cost-efficient effort would require the professional support by a media 

communication agency. This effort deserves co-funding by higher-ranking public and private 

stakeholders/actors who have an intrinsic interest to develop the economic dynamics of mid-sized 

economic and social actors in order to improve Nigeria s overall welfare.  
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5) Collaboration between all solar initiatives active in Nigeria: Synchronisation is important  

In agreement with the principle that the whole is greater than the sum of its parts , solar 

campaigning initiatives already underway in Nigeria, such as Power for All  focusing on energy 

poverty, market development initiatives such as the Solar Nigeria Programme  as well as 

conferences such as The Solar Future Nigeria  and initiatives such as Let s make solar work  

should synchronise some of their communication and political influencing powers.  

The leverage effects that can be achieved by cooperation within the civil society and among 

national actors are obvious and belong to the most important lessons learned from the extremely 

successful energy transition process experienced in Germany. In doing so, it is important to 

consider that all engaged actors and stakeholders have valuable contributions to make and thus 

need to collaborate in a spirit of participation, transparence and basic consensus. In Germany, 

such synchronization activities where coordinated by industry associations, civil society 

organizations and public authorities.   

6) Emphasize and regulate paramount quality aspects tied to solar power generation 

A sustainable long-term PV-market development ultimately depends on good quality of hardware 

and services along the complete value chain, as a premise for customer satisfaction. Hence, 

persisting lack of quality seriously undermines PV-market potential and development. In Nigeria, 

neither systematic market structuring nor a quality regulation framework for solar PV is practiced 

today. This should eventually be done by solar or RE branch associations in cooperation with state 

authorities. That s why in the meantime, while waiting for the latter to come about, LMSW firstly 

invests pragmatically on the basis of established German know-how into capacity building for 

vocational training facilities & higher institutions (ToT seminars) as well as into professionalizing 

supply-side actors such as energy advisors and EPC suppliers.  

Secondly, building up momentum on the demand-side requires a systematic quality approach 

from supply-side actors to generate satisfied solar power clients through proper and good work. 

On the foundation of an initial group of happy clients, modern awareness raising techniques can 

be used involving viral marketing techniques such as real-world word-to-mouth recommendation 

dynamics as well as internet based social networks which are much cheaper and more effective 

than expensive mass media (branding) campaigns.  

7) Subsidies not for power generation, but for making solar power advice affordable 

The survey results and local experts  feed-back as well as experience on the ground made during 

acquisitory client visits have shown that focused power audits as the high-potential door openers 

for solar power system investments are confronted with the elevated entry barrier of its own cost. 

Most mid-sized power users struggling with high energy costs, tight budgets and high capital costs 

are presently reluctant to invest into initial power demand analysis and derived advice on power 

generation investments. However, given that most decision makers in Nigeria are not adequately 

informed about the economics of solar PV power systems and mostly haven t even heard about 
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the recently established price parity between solar PV and diesel, it is obvious that this ignorance 

must be urgently addressed.  

The Nigerian-German initiative consortium therefore strongly recommends the introduction of a 

straightforward and easily implementable program to fully support or at least co-finance the 

preparation of simplified power audits and investment decision tools for mid-sized power users. 

Similar programs have been demonstrated with success in Germany and other countries and the 

experience made suggest their high effectiveness for introducing energy efficiency measures and 

EE & RE technologies.  

Such a program could be co-funded by international development organisations and banks and 

should be partly co-financed by Nigerian authorities, given that there is an intrinsic interest in 

overcoming the energy and power crisis in the country. It may well take inspiration from the 

methods as well as analysis and prescription tools conveyed by Let s make solar work . 
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Annex 1: Questionnaire used for the survey of target groups 
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