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Socio-economic Impacts of rural electrification In Namibia: Executive summary 

Executive summary 

Introduction 
This document reports on research undertaken to investigate the socio-economic impacts of 
rural electrification in Namibia. The research was co-sponsored by the Government of Namibia 
and the Govern~nt of Germany (the latter through GTZ's 1 programme of activities in 
Namibia). 

The methodologies used for this project used both quantitative and qualitative research 
methods, and this report del;lls primarily with the findings of the former. A second report is 
published based on the findings of the qualitative research techniques. It should be noted that 
th~ emphasis of this report is on the impact on households. The second report examines a 
different set of issues such as the impacts on services and businesses. 

The research was undertaken for the Ministry of Mines and Energy of the Government of 
Namibia . The timing of this investigation is propitious for two reasons . Firstly, funding 
arra~gements for n:)tRl electrification are to be changed. A new system of grant funding is to be 
established based on a proposed electrification levy and proceeds from NamPower's loan 

- agreements: It is hoped that the ~suits of this study will inform the criteria and procedures to be 
employed in the new system. Secondly, the HomePower! Project, which supports the 
dissemination of solar home systems through a credit scheme, is entering its second and 
expanded phase. As with grid electrification, it is intended that the results of this study will 
prove useful in the implementation of this new phase. 

The primary objectives of the research were: 

• to assess the impact of electricity, both grid and off-grid, on energy consumption patterns 
in households; 

• to examine the impact of electrification on household welfare; and 

• to investigate household members' perception of electricity. 

The research involved a questionnaire survey of close to 400 households in rural areas of 
Namibia. The sample was selected to include grid-electrified, solar-electrified and unelectrified 
households. The sample chosen is considered representative of these three groups. The sample 
of grid and solar-electrified households represented a very high proportion of the target groups. 
As far as possible, the analysis compared the characteristics and responses of the three groups, 
i.e. grid-electrified, solar-electrified and unelectrified households. 

Households typically have approximately 10 members, with some small variations. There were 
some notable differences in the wealth and income characteristics of the groups. The most 
significant difference was in the higher income level of solar-electrified households. This is to be 
expected as the HomePower! project targeted higher-income households. Grid electrified 
households had a slightly higher income than the unelectrified group, which had a high 
concentration of respondents in the lowest income category. Unelectrified households were also 
found to be mainly living in traditional dwellings, which differed from the other groups. 
Nevertheless, it was concluded that the characteristics of the grid and unelectrified households 
were similar enough to be able to make meaningful conclusions on the impact of access to 
electricity. 

Impact on-energy use patterns 
All three groups of households made use of multiple fuels. This is to be expected in unelectrified 
and solar households since most non-grid sources of energy are not versatile enough to be able 
to meet all the energy services in the home. In grid-electrified households, multiple fuel use is 
an indication that the transition to electricity is incomplete. In order to better understand how 
access to electricity affects fuel use patterns, it is necessary to examine in more detail different 
end-uses: 
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Electricity substitutes other fuels for lighting purposes. Residents readily perceive the advantages 
of electric light, both in terms of quality and cost, and make the transition from dependence on 
paraffin and candles for lighting. A small proportion of households, particularly those with solar 
connections, continue to make use of candles and paraffin for lighting. This can largely be 
explained by limited house-wiring, particularly where the household occupies more than one 
dwelling structure. In addition, electricity blackouts or solar battery failures mean that many 
households use other lighting fuels as contingencies. 

The transitipn to electricity for cooking or other thermal purposes (e.g. heating and boiling 
water) is much weaker. Naturally, electricity is only possible for cooking in grid-connected 
households - solar systems cannot meet the energy demand and so alternative fuels must be 
Lised. Only 10% of grid electrified households use electricity as their principal cooking fuel, and 
a further 17% use electricity as a secondary cooking fuel. For all three groups, wood is the 
dominant cooking fuel, and the dependence on wood is only slightly lower in the grid 
connected homes than in the other two groups. It is interesting to note that while the use of 
bottled gas occurs mainly in the upper income group, the use of electricity (within the 10% 
which did use it) is not dependent on income level. While access to electrical cooking 
appliances is certainly a financial constraint, this result suggests that the transition to electricity is 
dependent on factors other than income. 

A fairly large proportion (more than 50%) of electrified households make use of electricity for 
other energy services such as refrigeration, operating radios, TV and irons. Solar electrified 
households are unable to use their systems to power irons, but a significant number use it for 
radios and TVs. Nevertheless, solar electrified households do not benefit as much as grid 
households, largely because many radios and TVs cannot be run on the 12V provided by the 
solar system. As a result, they continue to rely on dry cell batteries, especially for radios. 

The ability to purchase appliances is a key factor determining the extent to which households 
switch to electricity. Interestingly, while ownership of l}QD:_electrical appliance was found to be 
related to income, the same trend was absent for electrical appliances. It is apparent that access 

, to grid-electricity encourages appliance acquisition, even among low income households. While 
the penetration of TVs, and refrigerators is relatively high (around 60%), ownership of electric 
stoves remains low. 

Welfare impacts 
The vast majority of grid and solar electrified perceive that access to electricity has improved 
the quality of their lives, primarily through improved lighting. A consequence of better lighting is 
the ability to study in the evening, which was particularly important for teachers. The presence 

- of a television in the home was also considered to be a useful and important benefit of 
electricity. 

It was apparent that households with access to electricity spend more on energy services than 
those without. This was particularly the case for those households with solar systems as the loan 
repayments were a significant contributor to monthly expenditure. On average, grid households 
spend more than double that of unelectrified households on energy. Solar electrified 
households spent more than three times as much on enel-gy. Nevertheless, respondents felt that 
the additional expenditure was worthwhile and did not negatively impact on the households' 
welfare. For the high income groups, grid and solar electrified households spend relatively 
similar amounts on energy services. While grid provides a higher level of service for this 
expenditure, it should be remembered that the costs of solar systems will decrease significantly 
after the loan has been repaid. On a lifecycle costs basis, the solar systems cost approximately 
R90 per month. It should be noted that the average income of solar households was 
considerably more than that of the other two groups, and it is questionable whether many of 
the unelectrified households could afford the solar systems without serious implications for the 
household budget. 

While if is difficult to quantify impacts on safety, health and education, respondents 
overwhelmingly replied that access to electricity improved their security, primarily due to the 
ability to immediately tum on lights. Similarly, a significant proportion replied that the health of 
household members had improved since electrification, although respondents found the link 
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between electricity and health tenuous. Although only small proportion of households use 
evening lights for study, this was considered an important benefit for teachers and scholars. 

It is evident that access to evening lights has lengthened the productive day for many 
households with either grid or solar systems. All household members were staying up later in 
the evening, by between 1.5 and 2 hours, mainly to watch 1V but also to read and socialise. 

There is no evidence from this study to indicate that access to electricity encourages income 
generating activities. The share of households with home-based income-generating activities is 
highest among the unelectrified households. Less than 1% of the home-based businesses use 
electricity, and this is mainly for lightin,g. None of the businesses using electricity started after 
electrification and hence electricity could not have been the driving factor behind the 
establishment of the enterprise. 

Further, the research did not support the notion that rural electrification had any impact on 
migration to urban areas. The principal reasons for moving to or away from rural areas is for 
work or study. 

Potential benefit Comment 

Improved and This is a significant benefit which all electrified household value, whether grid or 
convenient lighting solar electrified. Unelectrified households identify electricity with better lights. 

Convenient 
This benefit is limited since only a small percentage of households have made a 

cooking fuel 
full switch to electricity, although a larger group (27%) use electricity in 
conjunction with other fuels. 

Access to 
Access to TV is perceived as important, and avoiding dry cell batteries for radios 

TV & radio 
saves costs. However, some solar households have voltage incompatibilities 
with their radios. 

Ironing & A significant percentage of households make use of electricity for ironing and 
refrigeration refrigeration, both of which are of considerable benefit to the household. 

Improved Electricity is perceived to improve the quality of life primarily as a result of 
quality of life improved lighting. 

Reduced In fact, access to electricity results in increased monthly energy expenses. 

energy expenses 
However, most households indicated that this had not negatively affected 
household welfare. 

Income generating There was no evidence to suggest that electricity either encouraged business 
activities formation or improved existing businesses. 

Safety 
Households felt that their sense of security had improved, primarily as a result of 
better and immediate lighting. 

Health 
While households found the link with health tenuous, in general they reported a 
positive impact on family members' health. 

Education 
Although only a small proportion of households use evening lights for study, this 
was considered an important benefrt for teachers and scholars. 

Migration 
There was no evidence to suggest that electricity had a significant impact on 
migration patterns. 

Extended day 
Evening lights had extended all family members' day by 1.5 to 2 hours mainly to 
watch TV but also to read and socialise. 

Attitudes towards electricity 
While most respondents had a positive attitude towards grid electricity, a significant proportion 
have had supply problems. Further, it is evident that the quality of supply and delays in fixing 
any shutdowns is worse in the east than the north of the country. 

There are more concerns with supply quality among solar electrified households. A large 
percentage of households would like to use the system for more lights, or for longer periods in 
the evening. This indicates that the systems are under-sized for the lighting and radionv needs 
of these households. While most households knew of a solar technician in their area, many 
found that the technician was too busy to respond to their queries or complaints. It is apparent 
that there are fewer supply problems with HomePower! systems compared with independently 
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purchased systems. There is also evidence that households were unaware of the economic 
limitations of solar systems, with 20-25% of respondents indicating that they would like systems 
which can power irons, fridges and stoves. In addition, a number of households are unable to 
power their 1Vs or radios on the solar system due to voltage incompatibility. 

Unelectrified households identify the main benefit of electricity to be improved lighting. 
Approximately half of the unelectrified households have applied for grid power. Those who 
have not applied have not done so as they perceive the cost of connection to be beyond their 
means, or because their dwellings are too far from the grid. While a large portion (around 
50%) of unelectrified households knew about solar home systems, very few had heard of the 
HomePower! project. 

Conclusions and recommendations 
It is evident that the principal benefit from access to electricity is better lighting. This is true of 
both grid and solar systems, although in some cases limitations meant that solar systems could 
not provide the desired hours of light. Other benefits such as improved security, ability to study 
at night and extended evenings are also tied to the provision of quality lighting. In addition, 
many electrified households now own a television which is considered an important benefit. 

While many respondents tended not to focus on the benefits of access to refrigerators and irons, 
it is evident that the penetration of these appliances in grid electrified homes is relatively high 
compared with newly electrified rural households in neighbouring countries . 

Ownership and use of electric stoves remains low, and so the benefits and convenience of 
cooking on electricity have not been realised to any great extent. Nevertheless, close to 30% of 
grid electrified households do own and make occasional use of an electric stove, which 
indicates that a transition is occurring, albeit slowly. 

It should be noted that a number of potential benefits, such as reduced urban migration and 
development of income generating activities, do not appear to have been realised. 

For grid electrification, the main recommendations arising from this study concern improved 
access to appliances and housewiring. The upfront cost of these clearly represents a hurdle to 
households in the transition to a greater dependence on electricity. Initiatives to reduce these 
hurdles through financing schemes or bulk purchase discounts should be investigated. Since 
increased consumption of electricity generates additional revenues for distribution utilities, an 
attempt should be made to interest them in appliances and house wiring. 

For solar electrification, the key recommendations are as follows: 

• Providing access to alternative cooking devices, which is currently being addressed through 
the supply of gas cookers. 

• Attempts should be made to reduce the financial barriers to participation in the 
HomePower! programme - the 20% deposit and minimum income level exclude a large 
number of rural households. As the programme gains experience, efforts to access a larger 
portion of the potential market should be attempted. 

• Similarly, as the HomePower! programme matures, it should include system upgrades 
within the financing scheme. This would allow customers to expand their systems without 
having to pay all the costs of this upfront. 

• The dissemination of information concerning the limitations and upgrade potential of solar 
home systems should be improved since it was evident that many households were 
inadequately aware of these issues. 

• NDC should be encouraged in their current efforts to improve administrative procedures 
relating to the HomePower! programme. 
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Socio-economic impacts of rural electrificatlon In Namibia 

1 Introduction 
Since independence the Namibian government has embarked on a comprehensive rural 
electrification programme aimed at increasing access to electricity among the rural population 
in order to enhance economic development, equitable distribution of resources, and social 
upliftment. This programme is being implemented in phases, starting with the most densely 
populated northern regions and moving clockwise around the country. 

Rural electrification is often justified on the basis that it will improve health care and education 
standards in rural communities . In addition, providing electrical energy may stimulate growth of 
small-scale industry and irrigation projects, thus creating job opportunities for local residents. 
Rural electrification is, furthermore, expected to improve perceptions of safety and assist in 
slowing down urbanisation as more of the attractions of towns become available in rural areas. 

The rural electrification programme has, to date, been grant-financed by the Namibian 
government, the Norwegian government, and NamPower. It is envisaged that in future the 
system of financing rural electrification projects will change. Funding is expected to be derived 
from the proposed electrification levy and the proceeds of NamPower's special concessionary 
loans. As the rural electrification programme moves into a new system of resource allocation, it 
is important to review its impacts thus far. 

To date, less than 10% of rural households have been connected to the grid. The government's 
goal is to provide grid electricity to 25% of all rural households by 2010. In parallel with the grid 
electrification efforts, the Ministry of Mines and Energy is assisting households to ac uire solar 
home systems through the Home Power! project. This facility, initiated in 19 6 under the 
management of the Namibia Development Corporation (NDC}, provides loans at low interest 
rates to purchasers of solar home systems. These provide low-load energy services such as 
lighting and TV. l.PG cooking appliances are also provided. The success of this programme 
depends on high repayment rates, which in tum depend on people's satisfaction with the 
systems. As the programme enters its second phase, it is important to establish the effects of, 
and attitudes towards, solar home systems. 

This report presents the findings of a socio-economic assessment of the impacts of rural 
electrification, using grid and non-grid technologies, in Namibia. 

1.1 Objectives of the study 
The objectives of this study were: 

• to assess the impact of electricity, both grid and off-grid, on energy consumption patterns in 
households by examining: 
• fuels and appliances used, focusing on the shifts in use after electrification, 
• the different fuels used for various services, 
• appliance acquisition and use, 
• any differences in the quality of energy services provided by electricity; 

• to examine the impact of electrification on household welfare by assessing: 
• effects relating to household income and energy expenditure, 

the impact on safety and perceptions of safety, 
• the impact on income generating activities and any impact on household income; 

• to investigate household members' perception of electricity with regard to: 
• whether electricity has fulfilled their expectations and changed ways of life, and 
• what unelectrified household's expectations of electricity are. 

~. 
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1.2 Rural electrification in Namibia 

1.2.1 The grid extension programme 
Rural electrification commenced in the rural areas of Oshikoto, Oshana, Ohangwena and 
Omusati regions (the four '0' regions) in 1991 with financial assistance from the Norwegian 
government (via NORAD). Rural electrification of the Kavango region started in 1992 and this 
was solely financed by the Namibian government. This first phase of electrification in the 
northern regions was completed in 1993. Rural electrification in the eastern regions, largely 
financed by the Norwegian government, started in 1993 and was completed in 1996. 
According to NamPower the total expenditure on rural electrification between 1991 and 1996 
was about N$208 million. Over 90% of funding for the programme comes via Government. 

Initially grid rural electrification focused on connecting government and public facilities 
including schools, clinics, hospitals, government offices, police stations, military bases and 
water-pumping schemes. At a later stage mission schools were included in the list of consumers 
targeted for connection. Consumers located within a radius of SOOm from the distribution 
transformers were also offered connections at no charge. Despite the significant investment in 
rural distribution infrastructure since 1991, the overall level of household access remain low, 
largely because of highly dispersed settlement patterns. 

In an effort to improve electricity supply services, a privately-owned company - Northern 
Electricity- was contracted in 1996 to operate and manage electricity supply in the northern 
regions of Namibia. Northern Electricity services a total of 7 500 customers, of which 
approximately 5 500 use prepayment meters. These prepayment consumers include retail 
trading outlets ('cuca shops') in addition to domestic consumers. The total number of 
households in Omusati, Oshana, Oshikoto and Ohangwena (the four '0' regions) is estimated 
to be 90 000. 

1.2.2 The Home Power! programme 
In 1996 the Ministry of Mines and Energy, with financial assistance from REFAD (a 
development agency in the USA), initiated the Home Power! project aimed at making solar 
technology more accessible to potential consumers. Under this project a revolving fund and 
loan scheme administered by NDC was established. In the pilot phase of the project, loans were 
provided for a 50-Watt solar home system at 5% interest rate, payable over a maximum period 
of five years. A down payment of 20% of the total system cost and a minimum annual income 
of N$15 000 were requirements for qualifying for the loan. During this phase a total of 96 solar 
systems were installed in Omusati, Ohangwena, Oshana, Oshikoto, Caprivi and Omaheke 
regions (Muller & Siepker 1998; Siepker 1998). 

Since inception of the revolving fund, the Government of Namibia and international donor 
agencies have jointly contributed a total of N$4 million to it. It is envisaged that these 
contributions will continue until the year 2000 by which time the rate of installation will be 450 
units per annum and the project would be able to sustain itself (Muller & Siepker 1998). 

The second phase of the Home Power! project currently underway is partially financed by 
NORAD. Three different types of systems, SW, SOW and 100W, are offered in the second 
phase, costing N$1155, N$6 200 and N$10 900 respectively. Liquefied petroleum gas (l.PG) 
cooking devices - a gas cylinder and a stove - are now also available through the project. 
However, the cost of LPG devices is not accounted for in the loan and households must pay for 
them in cash. The target for the 1999/2000 financial year is the installation of 160 systems 
(Siepker 1998). 

1.3 Structure of the report 
The report is organised into seven chapters and an executive summary. Following this 
introductory section, Section Two describes the research methods applied in the study, and the 
household profile of the sample is presented in Section Three. The following three sections deal 
with each of the main research questions in tum. Section Four discusses the energy 
consumption patterns and expenditure with respect to fuel choice, energy services, electricity 
and fuelwood use, and ownership of appliances. Section Five deals with the impacts of rural 
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electrification on household welfare, including households' perception on quality of life, impacts 
on education, health, safety, income generation, and migration; and Section Six provides an 
overview of peoples' attitudes towards electricity services based on the three household 
categories: grid, solar-electrified and unelectrified households. The final section presents major 
conclusions and recommendations. 

2. Research methodology 

2.1 Overall approach 
The research involved a questionnaire survey conducted among electrified and unelectrified 
households, as well as households owning a solar system. Households within villages were 
selected randomly, except for electrified households, where all households with electricity were 
interviewed. Villages were selected to represent different regions of the country. The survey 
took place_ during September and October 1998. Quantitative analysis was undertaken using 
the Statistical Package for Social Sciences, Access, and Excel. 

2.2 The survey sample 
Rural electrification 'projects in the east were completed only in 1996. In view of this , the main 
focus was on Ohangwena, Oshikoto, Oshana and Omusati regions. Grid-electrified areas were 
identified from previous rural electrification studies. A preliminary field visit revealed that the 
number of private rural households electrified in each of the villages visited was low. Hence, the 
approach was modified to ensure that a representative sample of grid-electrified private 
households was selected. In order to achieve this, a larger number of grid-electrified villages in 
each region were included in the sample- 21 in all. These villages represent over 70% of all 
reported electrified villages in these regions. In each village, all electrified households were 
interviewed. An additional grid-electrified village in the east - Aminus - was a lso selected as 
part of the sample. 

Two unelectrified villages were selected within the four northern regions: Othika which is 
relatively close to an electrified village; and Epembe which is far from the electrified villages. 
Households in these villages were randomly selected. 

There are 52 households with solar home systems in the four northern regions and 14 
households in Omaheke region. Since these households belong to relatively high-income 
groups, they cannot be randomly selected without bias. As the information on the buyers of 
solar systems is available from the suppliers, it was intended that the matched pair design 
method be used, whereby sample selection would be based on the occupation of the 
household heads (farmer or formally employed) and the sex of the system buyer. A 
representative sample from each of these categories would thus be selected. However, due to 
the low number of solar-electrified households under the Home Power! project within 
reasonable distances in the areas visited, all households with a solar panel were interviewed 
whenever possible. This meant that households which had obtained the solar home systems 
privately were included for comparison with the Home Power! clients. 

A total of 371 households were surveyed. Of these, 140 were unelectrified, 168 were grid
electrified and 63 were solar-electrified. 

2.2 The questionnaire 
Pre-structured and pre-tested questionnaires were used for the survey. The questionnaires were 
designed to reflect the differences in the three household categories. Samples of the 
questionnaires are presented in Appendices A, B, and C. 
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3. Household profile 

3.1 Demographic characteristics 
The grid-electrified households have the smallest average household size. However, as is 
evident from Table 1, the differences are not particularly large. None of the solar-electrified 
households resides in purely traditional households - the majority of them have both modem 
and traditional dwellings. This may be attributed to the high income available to these 
households, as presented under section 3 .2 . 

Table 1: Household demographic characteristics 

Grid (N=168) Solar (N=63) Unelectrified (N=140) 

Household size Average: 8 Average: 11 Average: 10 

min max min max min max 

1 21 1 21 2 24 

No. of huts/rooms Average: 9 Average: 13 Average: 12 

min max min max min max 

1 32 3 24 1 30 

Dwelling Traditional 11% 0% 30% 
type Modern 38% 13% 1% 

Mix 51% 87% 69% 

3.2 Household income and wealth 
The average household monthly income is highest among the solar-electrified households and 
lowest in unelectrified, as shown in Table 2 . The high average income among the solar
electrified households is as expected since the main criteria for qualifying for a loan under the 
Home Power! programme is a minimum annual income of N$15 000. Although connection to 
the grid is not based on household income, it is not surprising that those connected have a 
higher average income than unelectrified households, since the additional cost of accessing 
electricity such as wiring can be rather high. 

Table 2: Household monthly income and wealth characteristics 

Grid Solar Unelectrified 

Average income (N$/annum) 2 180 4 366 1 675 

Income range 74-7 700 500-15 000 80-6 400 

Percentage with vehicles 46 87 21 

Percentage with goats 74 92 74 

Percentage with cattle 83 75 56 

Figure 1 shows the distribution of income among the three household categories. 
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Figure 1: Income distribution 
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There are discernible differences in the income and wealth of the male-headed and female
headed households. In all three groups, male-headed households earned significantly more 
than female-headed households. In the solar-electrified and unelectrified households the 
average monthly income in female-headed households is 75% and 80%, respectively, of male
headed households. In grid-electrified households the difference is even more marked, with 
female-headed households earning only 60% of the average male-headed household. 

Both grid-electrified and unelectrified households exhibited broadly similar income distribution 
patterns, with unelectrified households tending to have a higher concentration of the sample in 
the lower income bracket. 

The income distribution of households owning solar systems is significantly different, as the 
acquisition of a solar system depends on income, as already mentioned. In addition, the 20% 
down-payment for the system makes it prohibitive for many potential beneficiaries. Cases have 
been reported where NDC approved loans but the clients failed to raise the down-payment. 
The high down-payment and selection criteria for qualification for the Home Power! project 
excludes lower-income households. 

4. Energy consumption patterns 

4.1 Fuel choice 
With the obvious exception of electricity, the range of energy carriers consumed by the three 
household categories are similar, as is evident from Figure 2 . After electrification, households 
tend to use a range of fuels and do not necessarily or immediately switch to electricity for all the 
desired energy services. Although electrified households make use of electricity for lighting, 
there remains a surprisingly high prevalence of candle use. This is partly in response to supply 
interruptions, but also because not all rooms have electric light bulbs. While electrified 
households do make use of non-electrical fuels, it is noteworthy that the prevalence of paraffin 
and wood is lower in electrified households than the other two groups, suggesting some 
transition away from these fuels. 

The services provided by solar home systems are technically limited to low-load energy 
services, -so these households have to rely on alternative fuels for thermal energy needs. The 
group of solar-electrified households made the greatest use of LPG, which can be attributed to 
their higher incomes. 
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Figure 2: Fuel choice 

Low quality fuels such as dung and crop waste are only prevalent among the unelectrified 
households, which may be attributed to the higher concentration of households in the lower 
income category. 

The share of households consuming dry cell batteries is lowest among grid-electrified 
households. This is to be expected since most of the radios previously owned by the 
households can be powered with grid electricity. However, a significant proportion, 30%, still 
use batteries because their radios are not compatible with grid electricity. The share of 
households relying on dry cell batteries in the solar electrified households is quite high, 67%, 
mainly because their radios are incompatible with solar electricity. Most radios are designed for 
9V battery supply, and require a voltage converter to operate on the 12V solar systems. Also, 
some radios do not have the option of powering from an external DC source. In addition, 
people find that large music systems impose too great a load on the 50 Wp systems. 

4.2 Energy expenditure 
There is a marked increase in energy expenditure after electrification. The average monthly 
energy expenditure is highest among the solar-electrified households. Within the high income 
group, solar electrified households on average spend slightly more on energy than grid 
electrified households. From the household's perspective, grid and solar electricity appear to 
cost approximately the same on a monthly expenditure basis. However, grid supply naturally 
provides a higher level of service, even though the operating costs of solar systems are minimal. 

From a life-cycle cost viewpoint, the cost of solar systems is not necessarily equal to the loan 
repayments. This is due to battery replacements, maintenance and the fact that the lifetime of 
the systems is longer than the five year loan period. Using a system lifetime of 10 years and a 
real discount rate of 10%, the lifecycle cosf of a 50Wp system, expressed as a levelised 
monthly amount, is R92 compared with the R88 loan repayment. 

3 

Table 3: Monthly energy expenditure [N$/month] 

Income group Grid Solar Unelectrified 

Low 64 n/a 33 

Medium 195 n/a 45 

High 179 207 84 

Average 129 188 51 

Range 5-845 6-664 2-644 

~wning battery replacements at three year intervals and some costs for maintenance and component 
failure. 
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Since grid-electrified households tend to earn more than unelectrified households, it is to be 
expected that they would spend more on energy services. However, the large difference in 
energy expenditure suggests that access to electricity substantially increases the monthly 
expenditure on energy, for all income groups. Unelectrified households tend to rely on cheap 
fuels such as wood and agricultural wastes. For low-income households, additional expenditure 
on electricity represents a considerable burden on the household budget. 

Expenditure by households with solar systems is elevated by the monthly instalments paid 
towards the system loan. It should be noted that a quarter of the Home Power! households are 
paying off their loans faster than necessary, thereby increasing their monthly energy 
expenditure. 
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Figure 3: Share of households by expenditure group 

4.3 Energy services 

4.3.1 Cooking 

+ 
0 
0 
I.() 

Wood is the principal cooking fuel in most of the households, as shown in Figure 4. Despite 
electrification, households still rely heavily on wood as the main cooking fuel for a variety of 
reasons. The solar-electrified households cannot use the solar system for cooking because of the 
low energy available. The majority of the grid-electrified households do not own electrical 
stoves and some of those who do limit its use due to the high cost of electricity as a cooking 
fuel. 

Gas is more commonly used among the electrified than unelectrified households which may be 
a reflection of disparities in income. Access to electricity might also have some indirect 
perceptual influence on fuel choice. As noted above, dung and crop waste are mainly used by 
the unelectrified households as a result of their low incomes. The low usage of paraffin for 
cooking can be attributed to lack of appropriate appliances and low preference of paraffin for 
this service. 

I 
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Figure 4: Fuel choice for cooking 

Electricity use for cooking is not clearly income-dependent, as evident from Table 4. This 
implies that access to appliances is more of a limiting factor than monthly income. On the other 
hand, the majority of the gas consumers are in the high-income group in all the household 
categories, which may be attributed to the high cost of gas cooking appliances and the cost of 
obtaining the fuel. As would be expected in the unelectrified households agricultural wastes, 
which are low quality fuels, are predominantly used by the lower-income groups. For all 
income groups, and for all categories of access to electricity, wood remains an important 
cooking fuel. 

Table 4: Income distribution of households by principal cooking fuel 

Grid(%) Solar(%) Unelectrified (%) 

Income group Low Med High Low Med High Low Med High 

Electricity 42 19 39 0 0 0 0 0 0 

Wood 36 19 45 15 4 81 44 18 38 

Gas 18 13 69 6 0 94 0 40 60 

Paraffin 0 0 100 0 0 0 0 0 0 

Crop waste 0 0 0 0 0 100 67 17 16 

Dung 0 0 0 0 0 0 54 18 29 

Electricity is used as a secondary fuel by a significant share of the grid electrified households, 
indicating a preference for this fuel as well as prevalence of factors limiting its use. In total, 27% 
of grid-electrified households use electricity either as a primary or secondary cooking fuel. 

Table 5: Fuel choice for second most important cooking fuel 
(percentage of households using a second fuel) 

Fuel Grid (53%)* Solar (68%) Unelectrified (89%) 

Wood 42 30 11 

Electricity 31 0 0 

Gas 24 65 6 

Paraffin 3 0 0 

.Dung 0 5 56 

Crop waste 0 0 27 

* In brackets are the share of households within category mentioning a second fuel. 
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4.3.2 Lighting 
Electricity is the principal lighting fuel in grid and solar electrified households as shown in Figure 
5. 

Though electrified households rely mainly on electricity or lighting, they also use other fuels for 
lighting rooms without electrical lighting fittings. 

Paraffin and candles are the main fuels used by unelectrified households, since these are the 
most accessible . A significant share of the unelectrified households, all of which are in the lower 
income groups (Table 6), rely on crop waste. 

100% 

80% ....................................... ,.Grid 1:1 Solar D Unelectrified ~-.. .. ........................................... ... 

60% 

40% 

20% 

0% 
electric ity paraffin candles wood crop waste 

Figure 5: Fuel choice for lighting 

Table 6: Income distribution of households by principal lighting fuel 

Grid(%) Solar(%) Unelectrified (%) 

Income grp Low Med High Low Med High Low Med High 

Electricity 31 17 52 30 30 40 0 0 0 

Paraffin 0 0 0 50 50 0 44 21 35 

Candles 100 0 0 0 0 100 33 21 46 

wood 0 0 0 0 0 0 50 0 50 

Crop waste 0 0 0 0 0 0 67 33 0 

Prior to electrification, most of the households relied on candles and paraffin as the primary 
lighting fuel , as can be seen from Figure 6. There has been a major shift in the source of energy 
for lighting, with 99% of the households now relying principally on electricity for lighting. 
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Figure 6: Fuel choice for lighting prior to electrification 

4.3.3 Other energy services 
Energy is used for other services including powering radio and TV, ironing and refrigeration. 
The share of households with various appliances is presented in section 4 .6. While households 
did not readily readily identify the benefils associated with ironing and refrigeration, there are 
significant benefils associated with the use of these appliances. Electric ironing is more 
convenient than alternatives, and refrigeration introduces a new and important energy service 
into the home. 

The majority of the grid-electrified households use electricity to power the radio and TV. Most 
of the grid-electrified households use electricity for ironing because it is convenient. As much as 
24% of the grid-electrified households use electricity for space-cooling but this service is 
enjoyed by only a few of the solar-electrified households mainly because people did not know 
the system could power a fan. Some of the solar-electrified households continue to use batteries 
for radio and TV because the appliances are either incompatible with the solar system or the 
system does not generate adequate energy. All the unelectrified households owning radio rely 
on dry-cell batteries and those having a TV power it with lead-acid batteries. Ironing in the 
solar-electrified and unelectrified households is done using charcoal. 

4.4 Electricity use 
Electricity is used for various services including cooking, lighting, and ironing as shown in 
Figure 7. Grid-electrified households can use electricity for a wider range of services than the 
solar-electrified households. The later can only use the systems for low-load energy services and 
for none of the thermal energy needs, because of the limited energy available. 
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Figure 7: Electricity end-uses 

4.5 Fuelwood use 
The average per capita fuelwood consumption is highest in the grid-electrified households, as is 
evident from Figure 8. However, households using electricity as the principal cooking fuel 
consume roughly the same amount of fuelwood as the solar-electrified households. Thus, the 
relative reduction in fuelwood consumption is insignificant even where grid-electrified 
households have access to, and are able to use, electrical cooking appliances. 
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Figure 8: Fuelwood consumption 

Prior to grid-electrification, 79% of the households were using wood for cooking. Following 
electrification, 14% of these households have switched to electricity as the predominant cooking 
fuel, although a larger share use electricity for cooking occasionally. Solar electrification has no 
influence on fuelwood consumption since the electricity cannot be used for cooking, the main 
fuelwood-consuming service. 

As shown in Figure 9, a significant share of households purchase some of their wood 
requirements. The share of households gathering fuels is highest in the unelectrified households 
and lowest in the solar-electrified households- which may be due to the income disparities. 
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Figure 9: Fuelwood purchasing and collecting 

Notably, the average per capita fuelwood consumption is higher among the buyers, 1.9 kg per 
capita per day, than among the gatherers, 1.3 kg. Since the majority of the buyers are in the 
high-income groups, the need to save money may not be a critical factor. According to 48% of 
the wood-gatherers, fuelwood is easily available, while a slightly lower proportion of the buyers, 
39%, agree. This suggests that the decision to purchase rather than collect wood is a 
consequence of both availability of the resource and household income level. 

4.6 Appliance ownership 
As would be expected, the share of households with electrical appliances is higher among the 
electrified households than unelectrified households. Although solar-electrified households do 
not cook with electricity, a significant share of them own an electric stove, as shown in Table 7. 
Most of these households anticipate getting grid electricity which could be used for cooking. 
This does not necessarily mean that they had expected the solar system to cook. 

Table 7: Share of households r1o1 with appliances 

Non-electrical appliances Electrical appliances 

Unelec Solar Grid Unelec Solar Grid 

Gas stove 6 44 29 Stove 1 14 31 

Non-elec fridge 6 38 6 Fridge 1 27 60 

Radio 79 56 27 Radio 1 25 61 

TV 7 21 1.8 TV 50 44 53 

Wood iron 77 73 70 Iron 6 65 73 

In the grid-electrified households the female spouse is an important decision-maker even when 
she is not the one paying for the appliance. The female spouse is partially or fully responsible 
for decision-making and paying for the appliance in a significant proportion of households. In 
most cases households obtained the appliances on a cash basis. 

Ownership of electrical appliances depends to a certain extent on income, as is evident from 
Table 8. _However, among the grid-electrified households the distribution is more even, with a 
significant share of low-income households having electrical appliances. This implies that access 
to electricity encourages acquisition of appliances which provide new energy services in the 
home. It should also be noted that, compared with solar-electrified households, a larger share 
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of the grid-electrified households have been able to operate the appliances they owned prior to 
electrification on electricity. 

Table 8: Income distribution of households by electrical appliance ownership 

Grid(%) Solar(%) Unelectrified (%) 

Income Low Med High Low Med High Low Med High 

Stove 30 20 50 7 7 86 7 7 86 

TV 19 13 68 12 5 83 12 5 83 

Radio 28 14 58 11 4 85 11 4 85 

Fridge 22 14 64 0 0 100 0 0 100 

Iron 23 19 58 0 0 100 0 0 100 

Ownership of the more expensive non-electrical appliances such as refrigerators is clearly 
income de-pendent as shown in Table 9. 

Table 9: Income distribution of households by non-electrical appliance ownership 

Grid(%) Solar(%) Unelectrified (%) 

Income Low Med High Low Med High Low Med High 

TV 0 67 33 100 0 0 0 0 100 

Radio 29 11 60 9 3 88 42 22 36 

Fridge 20 10 70 13 0 87 14 14 72 

Iron 40 19 41 13 2 85 43 17 40 

4. 7 Discussion 
Electrified households are spending more on energy than they did prior to electrification. 
However, most of these households are of the opinion that this has not had negative impacts 
on their basic needs budget. They also think that the convenience and versatility of electricity is 
worth the extra cost. This suggests that monthly electricity expenditure is not the critical barrier 
to adoption of electricity. Instead, the need to make a lump-sum outlay, in the forms of 
installation costs and appliance acquisition for grid electricity and down-payments in the case of 
the Home Power! project, is the main factor inhibiting greater use of electricity. 

Lighting is the main service provided by electricity in most electrified households, because it is 
the most desired and accessible service. Lighting appliances are relatively cheap, once wiring is 
complete, and the use of electricity for lighting is inexpensive. 

Electricity has had only limited impact on cooking. Not only are cooking appliances relatively 
expensive, but cooking is energy-intensive and the use of electrical stoves would impact 
substantially on monthly costs. While alternative lighting fuels are clearly inferior and even more 
expensive than electricity, alternative cooking fuels are generally much cheaper (even free) and 
not necessarily inferior to electricity. It is evident from electric appliance ownership patterns, 
than other appliances receive a higher priority than cookers. This is at least partly a 
consequence of gender-related decision making regarding the acquisition of more expensive 
appliances. Men, who usually control household finance, generally prioritise appliances such as 
TVs and refrigerators over cookers. 

Grid electricity provides a wider range of services compared to solar home systems. Most of the 
solar-electrified households express a need for a wider range of services than currently possible 
from the_ solar systems. The inclusion of gas cooking appliances in the current Home Power! 
phase is as attempt to address this, but presents the hurdle of cash rather than credit purchase. 
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5. Household welfare 

5.1 Perceptions of quality of life 
The majority of the electrified households note that electrification has resulted in positive 
changes in their life, as indicated in Table 10. Having access to high quality light is the major 
change that has occurred in most of the households. The ability to study was reported as an 
important change in a substantial share of solar-electrified households. Most of these 
households have at least one teacher residing there, which may explain the high value placed 
on the ability to study in the evenings. 

Table 10: Share of households stating changes from having electricity 

Change Grid(%) Solar(%) 

High quality light 74 65 

Watch TV 12 15 

Cooking 4 0 

Able to study 1 13 

Ironing 1 0 

Easier life 6 0 

Step forward 2 7 

Similarly, the majority of households cited the provision of light as the main benefit of 
electricity. Table 11 presents the proportion of households citing likes and dislikes of electricity. 
Some solar-electrified households like the system because it is easy to maintain and there is no 
threat of shutdowns, as the source is not externally controlled. The low energy capacity of the 
solar systems is their main disadvantage, since the households would prefer to use electricity for 
services such as cooking and ironing as well as enjoy the current services for longer periods. A 
substantial share of households have no dislikes with the system. 

Table 11: Share of households citing sentiments regarding electricity 

Ukes Dislikes 

Grid(%) Solar(%) Grid(%) Solar(%) 

Light 83 72 Shutdown 33 0 
No shutdowns 38 2 Electric shocks 29 0 

Operate TV 8 15 Limited energy Nla 50 

Cook 4 N/a Can't cook N/a 2 
Operate fridge 3 N/a Can't use rainy day N/a 7 

Operate radio 2 0 Cost of new battery N/a 3 

Easy to maintain N/a 2 Whole system N/a 2 

Short circuit 38 3 

5.2 Education and health 
Households are using electrical light to extend their day and some of them devote this time to 
reading or studying. In particular, teachers use electric light to prepare the following day's work. 
The average number of persons using electricity for these purposes is higher in the solar 
electrified households than grid electrified households (Table 12) which may be attributed to 
the larger proportion of teachers among the sample of solar electrified households. 
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Table 12: Use of electricity for study 

Use Grid Solar 

Percentage using light for evening study 3% 5% 

Average duration of study 2 hrs 2 hrs 

Watching educational programmes on TV 6% 6% 

Listening to educational programmes on radio 9% 7% 

It is difficult to measure the influence of electricity on health. Nevertheless, households often 
have perceptions on health changes. According to 49% and 35% of the grid-electrified and 
solar-electrified households respectively, the health of household members has improved since 
getting electricity. This disparity may be explained by the fact that grid-electrified households 
can use electricity for a wider range of services than the solar-electrified households and hence 
it can potentially have an influence on a larger number of the members. 

5.3 Perceptions of safety 
Access to electricity can enhance security or people's perception of safety and security. The 
share of households, 87%, noting that they feel safer at night since being electrified i~ similar in 
grid- and solar-electrified households. This is mainly due to immediate access to electric light. It 
is possible that owning a solar system makes the households vulnerable to theft of parts of the 
solar system. In this study, none of the households expressed fear of system theft. 

5.4 Time use and length of day 
Electrification has extended the household members' day. In most of the electrified households 
people are staying up longer at night than they did prior to electrification. As is evident from 
Table 13, in the majority of grid-electrified households women are the main people staying up 
later. Men are the majority in the solar-electrified households, which may be due to the fact that 
a significant share are male teachers who stay up late to prepare for the next day's work. 

Table 13: Share of households with members extending their days and time period 

Grid Solar 

% households av. duration % households av. duration 

Women 54 1.6 59 1.5 

Men 48 1.6 71 1.5 
Girls 39 1. 7 56 1.4 
Boys 33 1.8 53 1.4 

This additional time is invested in various activities including reading, watching 1V and 
socialising. These activities are the same for the grid- and solar-electrified households, so Figure 
10 presents aggregates of these households. 
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Figure 10: Proportion of people undertaking activities during extended day 

5.5 Income-generation 
Overall, electrification does not seem to have had any significant impact on growth of income
generating activities. The share of households with home-based income-generating activities is 
highest among the unelectrified households, as shown in Figure 11. Less than 1% of the home
based businesses use electricity, and this is mainly for lighting. None of the businesses using 
electricity started after electrification and hence electricity could not have been not the driving 
factor behind the establishment of the enterprise. Electrification, whether grid or solar, has not 
played a significant role in initiating income-generating activities. This implies that there are 
other factors that have to be in place to support business development and that electricity is, at 
best, a facilitating factor. 

It should be noted that two households interviewed used a refrigerator in their retail business 
("cuca shops"). This is probably occurring in similar retail outlets. 
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Figure 11: Share of households with income-based activity 

The home-based income-generating activities include making fat cakes, weaving baskets, selling 
beer, and welding. On average, the home-based businesses employ one household member, 
92% of whom were previously unemployed, and the remainder were students. In general, cuca 
shops are the most common type of income-generating activity, as shown in Table 14. 

Table 14: Type of businesses (percentage of households owning business) 

Business type Grid Solar 

Cuca shop 29 53 

Bottle store/sheeben 8 19 

Cuca shop+ bottle store 16 12 

Welding 0 4 

Mahangu milling 0 4 

Weaving baskets 4 4 

Fat cakes 26 0 

Take away restaurant 0 4 

Taxi 6 0 

Selling wood 4 0 

Salon 2 0 

5.6 Migration 
Electrification does not seem to have a noticeable impact on migration. In both solar- and grid
electrified households, the number of persons moving to or from the rural area is almost 
balanced. On average, one person in 4% of households has come back since electrification to 
work or study. Those migrating to the urban areas went for the same reasons. 

5.7 Discussion 
Electrification generally improves household welfare. It is perceived as doing so through 
provision of high quality lighting which has extended the day for various activities including 
reading, watching 1V and socialising. Electrification's impacts on education and health are not 

~. 
I 

) 
ENERGY & DEVELOPMENT RESEARCH CENTRE 



Socio-economic Impacts of rural elec1riftcat1on In Namibia 18 

easily quantifiable but are perceived by resJX)ndents as JX)Sitive. The question on health 
impacts often provoked laughter, since people could not relate electricity to health. 

Having electricity makes households feel safer at night due to the better light provided 
compared to candles and paraffin as well as the fact that the light can be turned on instantly. 

Electrified households are, on average, staying up later in the night than unelectrified 
households due to access to good quality light. lmJX)rtantly, this allows teachers to prepare 
classes in the evening. 

Electrification has not had notable impacts on nurturing, diversification or growth of income
generating activities. None of the energy-consuming activities, such as cooking fat cakes, have 
switched to using electricity - mainly due to lack of suitable appliances, and no households 
interviewed have established businesses which rely on electricity since having access to it. It is 
expected that other factors may be hindering the growth and diversification of income
generating activities. As such, access to electricity is insufficient as a catalyst for development of 
these activities. 

It is appa~ent that electrification cannot, in isolation, influence migration patterns. People 
normally migrate from the rural areas to urban areas in search of employment. Hence, unless 
electrification is complemented with, or results in, employment creation, it will not have an 
impact on the exodus to urban areas. Thus it is necessary to create an enabling environment for 
job creation while providing electricity. 

6. Attitudes towards electricity services 

6.1 Grid-electrified households 
A significant share of the households, 45%, have experienced problems with their electricity 
supply. These were reJ:XJrted to relevant institutions including Northern Electricity, NamPower, 
and the Ministry of Local and Regional Government and Housing. On average it took eight 
days before the problem was fixed, although it ranged from one day to 120 days. The 
proJ:XJrtion of households experiencing technical problems was higher in the eastern than in the 
northern regions, which may be a reflection of higher quality service provided by the northern 
supplier. Access to prepayment cards in the east is limited since they can only be obtained 
about 180 km from the village. 

Households that are using electricity for cooking chose it because it is convenient and clean. 
Interestingly, a few of these households note lack of an alternative fuel as the main reason for 
cooking with electricity. The majority of those not currently cooking with electricity would like to 
but they lack appropriate appliances 

The main complaint about electricity concerns the shutdowns. 

6.2 Solar-electrified households 
User satisfaction was investigated on the basis of various perspectives, including energy services 
provided, technical service, system performance, expectations from the system, efforts made to 
obtain grid electricity, and willingness to promote the system. 

6.2.1 Energy services 
The extent to which the systems have met users' energy needs was investigated by asking if 
they desire the specific services for longer than they are currently using them. As is evident from 
Table 15, a significant share of the households would like to use the lights for longer periods 
and for most of them energy is the limiting factor. Thirty percent of the households with 50 Wp 
systems would like to use light in more than four rooms which is currently the upper limit. Most 
of these resJ:XJndents are unaware of the JX)tential to expand their system. They may also not 
be able to afford the expansion without financial assistance. 
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Table 15: Share of households who would like additional service 

Service (showing the share Need service longer(%) Energy limiting factor (%) 
of households using it) 

Lighting ( 1 00% ) 70 70 

TV (24%) 60 80 

Radio (12%) 55 55 

6.2.2 Technical service 
The majority of the Home Power! households, 64%, know a solar technician within their 
region, and 62% of these households have contacted the technician at least once since 
installing the system. A quarter of those who contacted the solar technician did not get the 
desired service because the technician failed to keep the appointment. All these disappointed 
households are in Omusati region, the area with the largest number of installed systems under 
the Home_Power! project. The main complaint about the solar technicians was that they were 
too busy, and unavailable when needed. One of the households which had contacted a solar 
technician complained about the service charges. In Omaheke region, all the households 
complained about the lack of a technician who could be contacted for repairs , maintenance 
and advice. 

6.2.3 System perfonnance and expectations 
About 42% of the households have experienced some problems with the battery. But the share 
of Home Power! clients having this problem is negligible in comparison to those who have 
obtained the systems privately. Some of these Home Power! clients reported the problem to the 
solar technician and some took the battery to the supplier. In all these households the problem 
was solved without delay. The households with privately-owned systems either purchased a 
new battery or took it back to the supplier. A significant share of these households remain 
dissatisfied with the battery performance. The majority of the non-Home Power! households 
have relatively old batteries and often own more than one battery. 

Although the Home Power! households were aware of the system's capacity prior to 
purchasing, their expectations of the systems indicate a need for more energy than the system 
can supply. It should be noted that while the respondents were asked to state their realistic 
expectations from the system, most responded with what they wished the system could do. 
Figure 12 presents the share of households by unmet demands. Most of the households which 
are not operating the 1V on the system noted incompatibility with the system or have high 
wattage 1Vs which they can only operate on the system for barely half an hour per evening. As 
a result they operate the 1Vs on free-standing batteries without low-voltage regulation. The 
same applies to radios. Almost 20% of the households would like a system that can enable 
cooking and ironing. Some of the households would like to have systems that can operate a 
refrigerator. 
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Figure 12: Share of households with unmet demands from their solar system 

About 45% of the households have applied for grid electricity, some before and others after 
installation of the solar home systems. Most of these households cited the need for more lights 
as the main reason for making the application. Some applied for grid electricity because it can 
be used for cooking, and a few to improve their lifestyle {see Rgure 13). All of those who have 
not applied for the grid, 55% of the sample, have not done so because they are too far from 
existing gridlines. 
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Figure 13: Solar households: reasons for applying/not applying for grid 
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6.2.4 Institutional and administrative arrangements 
While this study did not focus on institutional arrangements for either grid or solar 
eleectrification, respondents did make some comments on the administration of the 
HomePower! programme. Two issues which arose were delays in processing loan applications 
as well as some confusion with loan statements . The former concern was raised by unelectrified 
households who had applied for a loan and around 40-50% of HomePower! clients expressed 
the latter concern. 

6.3 Unelectrified households 
A relatively low proportion of households have applied for grid-electricity connections. The 
most commonly cited reason by non-applicants was lack of money. As shown in Figure 14 the 
main reason given for applying for electricity is access to high quality light. 

100% ,----- Those who have 
applied for the grid 

(45% of the sample) 

80% +·························· ········· ·· ····· ·· ··· ··· .. ················--·· 

60% 

40% 

20% 

0% 

Auality light Cooking 

Those who have not r--------, 
applied for the grid 

(55% of the sample) 

No money Too far Uninformed 

Uninformed refers to lack of information about where to apply for electricity. 

Figure 14: Unelectrified households: reasons for applying/not applying for grid 

Half of the unelectrified households confirmed that they knew what a solar system was. The 
majority had found out about the systems from neighbours and through the radio. A few 
obtained the information from NDC. About half of those who know about the solar systems 
expressed a willingness to obtain one. Only 3% of those who would not like to get the system 
provided a reason -lack of money. However, none of the households has ever applied for the 
Home Power! loan, mainly because they are unaware of it. 

6.4 Discussion 
There is a marked difference between the quality of service provided to grid-electrified 
households in the north and those in the east, with the north being better served. Technical 
problems are solved in relatively shorter periods than in the east. Prepayment cards are better 
distributed in the north than in the east, with the majority of the northern consumers having a 
vendor within the village or in close proximity. Eastern consumers can only obtain cards 
approximately 180 km from their residences. 

There ar~ differences in the level of satisfaction with solar systems between Home Power! 
clients and those who obtained the systems privately. Home Po_wer! clients express satisfaction 
with system performance and have access to qualified solar technicians for repair and 
maintenance of the systems. Assurance of reliable technical service has contributed to increased 
promotion and high adoption of systems. 
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The link between the supplier and user in the privately acquired cases is severed upon 
purchase. There is no after-service provided, and often the guarantee on various system 
components is not adhered to. In most cases these households have done the installation 
without credited technical assistance. Many of the systems are improperly sized, with some 
clients having SOWp panels and 300W inverters but being able to operate only one 
incandescent bulb. 

The thermal needs of solar-electrified households are not met by the solar system. The Ministry 
of Mines and Energy's initiative to include gas cooking appliances in the Home Power! 
programme will thus contribute towards solving the cooking energy demand. However, 
restricted access to credit for these appliance, as well as access to gas refills , may limit the 
effectiveness. 

Despite launching nationwide awareness campaigns on solar systems, the outreach is still 
limited. A large part of the population remains ignorant of them. The current demonstration 
and information dissemination campaign in the regions may make an important contribution 
towards gt:eater awareness . This campaign will need to be followed up or complemented with 
distribution of loan application forms in easily publicly accessible areas such as traditional 
leaders offices, regional offices, churches and schools. Assistance in filling in loan application 
forms is required in most of the areas . 

7. Conclusions and recommendations 

7.1 Conclusions 
This section will summarise the main findings of the study. Table 16 presents these findings in 
condensed form. 

7.1.1 Impacts on fuel use 
One of the rationales for rural electrification is that it enables households to switch from lower 
quality fuels to electricity for various energy services. It is anticipated that this will result in 
social, environmental and economic benefits. Many of the benefits are thus dependent on the 
extent of fuel substitution which occurs. Findings from this study indicate that fuel substitution 
does indeed occur, but the degree varies according to energy service and depends on whether 
grid or solar electricity is provided. 

Overall, electrification has had most influence on substitution of lighting fuels , but has not 
influenced cooking fuels beyond a minority of households. Lighting is the main electrical service 
in most electrified households. This is mainly due to the cheapness of basic light fittings, the 
significant benefits provided by electrical lighting and the low cost of operating electrical lamps. 
Despite this, electrified households continue to use other lighting fuels such as candles and 
paraffin, primarily due to limited house wiring among the grid-electrified households, and limits 
on energy available from solar systems. 

Thermal energy services such as cooking and ironing can only be utilised by the grid-electrified 
households, since the solar systems can only be used for low-load energy services. The extent 
to which grid-electrified households use electricity for cooking remains limited, primarily due to 
lack of appropriate appliances. Cookers tend to receive a lower priority compared with 1Vs and 
refrigerators, at least partly due to gender-based decision making regarding household 
expenditure. 

Access to electricity, solar or grid, has primarily had an impact on fuel choice for lighting, 
operating a radio and television sets. However, many solar-electrified households cannot use 
their systems to power their radios or televisions because of incompatibility between the 
standard appliance and the voltage output of the solar system. As a result, use of dry cell 
batteries··among these households remains high. Similarly, some grid-electrified households 
cannot operate their radios on electricity because the radios are not designed to be powered 
with grid electricity. 
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Rural electrification is often justified on the basis that it reduces fuelwood consumption, and 
hence deforestation and environmental degradation (Lasschuit & Westra 1997; Schramm 
1993). The underlying assumption is that electrified households shift from using fuelwood to 
electricity for cooking. Results from this study indicate that electrification has not had a 
significant impact on fuelwood consumption, as only a small proportion of households use 
electricity as the principal cooking fuel. Consequently, the environmental benefits are minimal. 
On the other hand, access to grid electricity has provided households with a wider range of 
cooking fuel choices. Nearly one third of the grid-electrified households use electricity 
occasionally in conjunction with other cooking fuels, with benefits associated with the 
convenience and speed of cooking on electricity. 

Solar home systems can only provide low-load energy services and do not meet thermal energy 
needs such as cooking. As such, access to solar electricity has had no impact on fuelwood use 
or choice of cooking fuel. 

7.1.2 Welfare impacts 
There is consensus in the literature that the quality of life among those who can afford electricity 
is improved by electrification (Shramm 1993; Cecelski, 1992; Barnes, 1988; Munasinghe, 
1987). This is a consequence of improved lighting and use of electrical appliances in the home. 
Findings from this study indicate that electrifi~tion , whether solar or grid, has improved 
household welfare mainly as a consequence of electrical lighting. The improved lighting has 
enabled household members to extend their active day and engage in beneficial activities such 
as studying, reading, socialising and performing various domestic chores. 

The majority of the solar-electrified households under the Home Power! programme have been 
provided with systems including a specified number of lights. This is based on the assumption 
that the system will be used for lighting, radio and television. In practice a significant proportion 
use the systems for lighting only and are unaware that they could add more lights. 

Access to electricity results in an increase in household energy expenditure. However, both 
high- and low-income households have been found to be willing to pay the additional cost to 
have access to better lighting and additional energy services. This raises the concern that this 
increase in expenditure may have negative effects on the rest of the household expenditure. 
This study found that, while electrified households spend more on energy than unelectrified 
households, this does not appear to have had detrimental effects on the household budget. 
There has been no notable decrease in expenditure on basic needs. 

Solar-electrified households spend on average almost four times the amount spent by 
unelectrified households. Moreover, some solar-electrified households are actually paying more 
than the agreed monthly instalments as they are eager to complete repayments. This is both an 
indicator of ability to meet monthly energy costs as well as consumer satisfaction with the 
system. It should be noted that the solar-electrified households had significantly higher incomes, 
and other households may not be able to afford the repayments without serious effects on the 
household budget. 

While households tend to identify electricity use with lighting, it is evident that other electrical 
appliances are used (irons, refrigerators, 1Vs). Thus, while electrical lighting (instead of candles 
and paraffin) might be expected to decrease energy bills, it is these other appliances, as well as 
more extensive use of lights, which increase total energy costs. 

Although solar-electrified households spend more on average per month on energy than the 
grid-electrified households, the share of monthly energy expenditure in the total household 
income is generally lower in the solar-electrified households. This implies that access to solar 
electricity is more income-dependent than access to and consumption of grid electricity. 

Electrification does not seem to have had an impact on the nurturing, growth or diversification 
of income-generating activities. This implies that electricity is not a critical factor in stimulating 
such activities and that other factors, such are financial resources, access to markets and 
incentives, are more important. 
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7 .1.3 Perceptions of electricity 
Electrification has been associated with changes in the standard and way of living. People 
perceive electricity as a symbol of social development. The study found that electricity 
consumers think that their social status has been elevated by electrification. The majority of the 
electrified households are of the opinion that electricity has improved the quality of their lives. 

Access to electricity is believed to result in crime reduction. According to the majority of the 
electrified households, electricity makes them feel safer since it provides easily accessible, 
reliable and good light. 

Rural electrification has been perceived as a solution to the rural-urban migration (Barnes 
1988; Foley 1990; Singh 1997; UNDP 1997; Schramm 1998). The underlying assumption is 
that electrification would trigger the development of urban attractions in the rural area, thus 
rendering migration unnecessary. Those whose city dreams have not come true would then 
move back to the rural area as it would offer a better chance of success. Findings from this 
study indicate that electrification does not seem to have had an impact on migration. However, 
it should be noted that the electrification period, particularly among most of the solar-electrified 
households is too short for firm conclusions on migration. 

Table 16: Summary of main conclusions 

Potential benefit Comment 

Improved and This is a significant benefit which all electrified household value, whether grid or 
convenient lighting solar electrified. Unelectrified households identify electricity with better lights. 

Convenient 
This benefit is limited since only a small percentage of households have made a 

cooking fuel 
full switch to electricity, although a larger group (27%) use electricity in 
conjunction with other fuels. 

Access to Access to TV is perceived as important, and avoided dry cell batteries for radios 
TV & radio saves costs. However, some solar households have voltage incompatibilities. 

Ironing & A significant percentage of households make use of electricity for ironing and 
refrigeration refrigeration, both of which are of considerable benefit to the household. 

Improved Electricity is perceived to improve the quality of life primarily as a result of 
quality of life improved lighting. 

Reduced 
In fact, access to electricity results in increased monthly energy expenses. 

energy expenses 
However, most households found that this had not negatively affected household 
welfare. 

Income generating There was no evidence to suggest that electricity either encouraged business 
activities formation or improved existing businesses. 

Safety 
Households felt that their sense of security had improved, primarily as a result of 
better and immediate lighting. 

Health 
While households found the link with health tenuous, in general they reported 
positive impact on family members' health. 

Education 
Although only small proportion of households use evening lights for study, this 
was considered an important benefit for teachers and scholars. 

Migration 
There was no evidence to suggest that electricity had a significant impact on 
migration patterns. 

Extended day 
Evening lights had extended all family members' day by 1.5 to 2 hours mainly to 
watch TV but also to read and socialise. 

7.2 Recommendations 
The extent to which electricity impacts on people's lives is influenced by access to appliances . 
This is particularly the case with the use of electricity for cooking. The high cost of cooking 
appliances is a hurdle for many households, in the context of gender-related prioritisation of 
appliance acquisition. Provided targeted finance for cookers will increase electrical use for 
cooking. This could be done by offering appliances on low-interest loans during and after 
electrification. 
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The use of grid electricity for lighting is limited by the cost of wiring. As with appliances, 
providing loans for wiring during installation would contribute to maximising the benefits of 
electrification. 

Some solar-electrified households are under-utilising the systems due to lack of adequate 
information on efficient use of the systems. Improved -information dissemination during and 
after installation, focused on the capacity and modifications of the systems, would help solve 
this problem. To this end, local technicians should be encouraged to place greater emphasis on 
information issues. 

Most of the solar-electrified households expressed a need to have electrical power for thermal 
energy services and to enjoy the current services for longer periods. There is a danger of high 
expectations not being met by solar, resulting in negative responses or the misuse of solar 
systems. Again, improved information dissemination can help address this problem. The 
inclusion of the gas cooking appliances in the second phase of the Home Power! programme is 
an important measure. However, its success will be limited by the cash outlay needed to 
purchase t_he appliances. 

Solar electricity is only accessible to relatively high income households mainly due to the down
payment needed. Applicants perceive the 20% deposit to be high - the deposit accounted for 
about 60% of applicants' monthly income. The high deposit excludes a large share of potential 
beneficiaries. Lowering the deposit arid increasing the monthly instalments will make the 
systems affordable to a larger proportion of the population. 

The potential market for solar home systems is large. Many people expressed a willingness to 
obtain them, and a significant proportion filled in the NDC loan application forms. Households 
that have bought solar systems on a private basis are dissatisfied with the system performance 
and would prefer to obtain systems through the Home Power! programme. Limited awareness 
of the scheme and inaccessibility of loan application forms is restricting increased penetration of 
the solar home systems. Consumer satisfaction might also be improved by including other retail 
outlets, such as furniture stores, in the Home Power! programme. Some households with 50 
Wp systems would like to expand their systems but cannot afford the additional costs. A few 
households noted that the loan should cover replacement of batteries during the loan period. 
The current scheme does not accommodate such issues. 

The study revealed some concerns among potential and existing HomePower! clients with the 
standard of service in processing applications and accounts. NDC should be encouraged in 
their current efforts to improve administrative procedures. 
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