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Abstract 

The need to improve on energy access is an important driver for sustainable development of 

most businesses in Zimbabwe since they significantly contribute to the country’s Gross 

Domestic Product. The main objective of the study was to assess energy supply situation for 

productive use by manufacturing Small to Medium Enterprises (SMEs) in Zimbabwe, 

Mashonaland West Province. The study was qualitative in nature focusing on 10 randomly 

selected manufacturing SMEs in Mashonaland West Province. Interview guide was used to 

collect data. Data was analysed using Nvivo and content analysis, and was presented in 

thematic frames. Respondents were selected randomly targeting managers and senior 

employees. Study results show that the level of access to clean energy by SMEs in 

Mashonaland West province is limited, the study results also show that there is frequent 

interruption of supply of electricity to manufacturing SMEs in Mashonaland West Province. 

The study results indicate that Electricty supply interruptions affect customer satisfaction and 

productivity of manufacturing SMEs. Provision of necessary energy demand side 

management skills for SMEs requires a clear understanding of the different energy policies 

and regulations like the net-metering regulations, energy efficiency policy, renewable energy 

policy and Electricity Act, Rural Electrification Act among which empirical evidence this 

study has established. SME development and Energy development policies and regulations in 

Zimbabwe should be reviewed to deliberately promote the sustainable adoption of renewable 

energy mini-grid for reliable and affordable energy for productive use by SMEs. This will 

ensure a holistic transition leaving no one behind the economic and social development 

ladder. Longitudinal study need to be done on the effect of clean energy access on 

sustainability of all SMEs in the Zimbabwe rural areas. 
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Introduction and Background to the Study 

Electricity access is an important enabler for poverty alleviation, economic growth and 

improved living standards, (Ritchie, 2019). Many definitions for electricity access have been 

aligned to the delivery of electricity, safe cooking facilities and required minimum level of 

consumption (Ritehie, 2019). The definition by the International Energy Agency (IEA) 

entails more than just the delivery to the household (Ouedraogo, 2017). It also requires 

households to meet a specified minimum level of electricity, which is set based on whether 

the household is rural or urban, and   increases with time (Katre et al., 2019). Richie, (2019) 

asserted that for rural households, this minimum threshold is 250 kilowatt-hours (kWh) per 

year and for an urban household it is 500 kWh per year.  

 Globally, the percentage of people with access to electricity has been gradually 

increasing over the last few decades (IEA, 2017). According to, (Ritchie, 2019) this has 

moved from around 71% of the world’s population having access in 1990 to 87% in 2016. 

This translates to 13% of the world’s population having no access to electricity by  2016 

(IEA, 2017). High-income countries which are also defined by the United Nations (UN) to be 

‘developed countries’ are assumed to have an electrification rate of 100% from the first year 

the country entered that category (Batinge et al., 2017). Therefore, the increasing global share 

has primarily been driven by increased access in low and middle-income economies. In some 

countries, this trend has been significant for example access in India increased from 43 

percent to almost 85 percent, Indonesia increased to close to total electrification (sitting at 

almost 98 percent), up from 62 percent in 1990. For countries with strong population growth, 

such improvements in the share of the population with access is even more striking, (Vinci et 

al., 2017). Whereas, the trend is upward for most countries, a number are still severely 

lagging. At the lowest end of the spectrum, only about 8.8 percent of Chad’s population has 

electricity access. For some countries, significant improvements in access will remain a huge 

challenge over the coming few decades. Figure 1.1 illustrates the trends of population with 

and without electricity access across the globe. 

 

https://unstats.un.org/sdgs/metadata/files/Metadata-07-01-01.pdf
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Figure 1.1: Population with and without electricity access 

Source: OurWorldInData.org/energy-production-and changing-energy-sources/.CC BY 

 Out of the approximately 1.2 billion people who still lacked access to electricity 

worldwide by the year 2016, the vast majority lived in rural areas of the developing and least 

developed countries (Feron, Cordero, & Labbe 2017). In Africa, nearly 60 per cent of people 

have no access to reliable electricity (IEA, 2017).  The entire continent of Africa has about 

150 Giga Watts (GW) of installed power generating capacity and uses about three (3) per 

cent of the world’s electricity (Sawin et al., 2016). With 45 GW of installed capacity, the 

entire electricity supply of sub-Saharan Africa (excluding South Africa) is less than that of 

Turkey (UN, 2014). The official electrification rate for sub-Saharan Africa is 32 per cent 

(REN21, 2016) whilst on average, the Sothern African Development Community’s (SADC) 

access to electricity stands at 42%, which drops below 10% in rural areas. These figures mask 

huge disparities. Overall electricity access rates range from less than 10% in Malawi, and 

below 20% in the Democratic Republic of Congo and Madagascar, to 100% in Mauritius and 

nearly full electrification in Seychelles (RERA, 2015). The International Energy Agency 

(IEA) (2012) foresees an increase in the electrification rate in developing countries from 76 

per cent in 2010 to 85 per cent in 2030. Much of the increase in the electrification rate will 

come through the installation of new mini-grid capacity. According to IRENA (2012) close to 

60 per cent of the total installed generation in 2030 will be off the main grid. UN (2014) 

avers that 36 per cent of increase in electrification rate in developing countries is expected to 

come from mini-grid systems, and another 20 per cent from stand-alone off-grid systems. The 

assumption is that if reliable energy access is attained it would improve social and economic 

livelihoods of people in Zimbabwe through productive use by small and medium enterprises 

(SMEs) in the manufacturing sector. 
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Zimbabwe has an electrification rate of around 42% (Muzezewa & Murove, 2017; Zimstat, 

2012). Many low-income countries favour the use of renewable energy for off-grid solutions 

and are integrating them into broader rural development policies and frameworks (World 

Bank, 2008). Increasingly, governments are moving towards frameworks that support local 

private sector participation in the development process. Off-grid power generation systems 

basing on renewable energy sources have a great potential to speed up the process of bringing 

electricity to the rural areas with sparse household population, centres of business and social 

enterprises (Hove & Tazvinga, 2012). This is because distributed power supply systems 

which are detached from the main grid are cost effective as compared to the extension of  

centralised grid systems given their ability to be close to load centres and cut on transmission 

costs (Kempener et al. 2015; Hove & Tazvinga 2012). Due to the adverse impacts of climate 

change, countries have agreed to work towards a low emission development route to reduce 

the rise of temperatures to less than 1.5 degrees Celsius by 2030 (Paris Agreement, 2015).  

 Apart from the low electricity access, Zimbabwe’s electricity supply situation like 

many other sub-Saharan African countries is highly intermittent (Scott, Darko, Lemma, & 

Juan-Pablo, 2014).Studies have postulated that the productivity and performance of SMEs in 

manufacturing industries is negatively affected by inconsistent supply of electricity (Scott et 

al., 2014). SMEs therefore needs to invest in back up electricity supply which is reliable and 

sustainable and not the traditional fossil fuel fired systems (Bortolini et al., 2014; Hu & 

Augenbroe, 2009; SMA, 2009). However, this study sought to assess dynamics of energy 

supply situation for productive use by Small to Medium Enterprises (SMEs) in the 

manufacturing and processing industry in Mashonaland West Province, Zimbabwe. 

 

Statement of the Problem 

Small to Medium Enterprises (SMEs) contribute more than 50% of Zimbabwe’s GDP (Brako 

Ntiamoah et al., 2016). Cicea, Popa, Marinescu, & Ștefan, (2019); Nyoni, (2018) asserted 

that in Zimbabwe, SMEs contributed $8.58 billion to the country’s GDP in 2016 and 

employed more than 5.9 million people (over 75% of the total workforce of 7.8 million). 

Furthermore, SMEs were reported to make up for over 70% of Zimbabwe Revenue Authority 

database of registered tax payers while contributing only 20% in taxes (Sithole et al., 2018). 
Despite this significant contribution to the economy by SMEs, they have not been prioritised 

in provision of uninterrupted supply of electricity or energy for productive use due to highly 

limited and constrained electricity supply situation in the country. This therefore implies that 

SMEs have to use energy from alternative forms, if they are to remain productive and 

economic. There is dearth of information on energy supply situation for productive use by 

SMEs in the manufacturing and processing industry in Mashonaland West Province in the 

context of Zimbabwe which this study sought to address. 
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Research Objectives 

1.To assess energy supply situation for productive use by SMEs in the manufacturing 

and processing industry in Zimbabwe, Mashonaland West Province. 

Theoretical Framework 

The study was anchored on the User Value theory (Himmer & Cruickshank, 2014). Inclusion 

of the needs and priorities of end-users is seen as a key factor in the sustainable design of 

infrastructure projects. This will help to improve understanding of the complex interaction 

between the user of the service and the service itself (Hirmer & Cruickshank, 2014). 

Understanding the user perceived value is important because: (a) mechanisms to implement 

rural electrification projects are far from perfect as problems with dissemination and 

sustainability in rural areas have not abated and (b) rural electrification is gradually becoming 

more commercial as the sector moves towards a market-based approach. Hirmer & 

Cruickshank, (2014) identified five pillars of the value theory that support rural electrification 

in developing countries; functional; social significance, epistemic; emotional; and cultural 

values. The success of rural electrification schemes may be influenced by any of the pillars 

and their applicable characteristics.  According to Hirmer & Cruickshank, (2014) if 

implementers identify and communicate the most appropriate benefits of a developmental 

intervention which link very well with the user value, this will increase the likelihood of 

uptake, maintenance and sustainability of such an initiative. This theory applies and fit 

perfectly in the context of mini-grids for rural electrification as they need to add value to 

individuals and communities for them to be sustainable. All the five pillars of the end-user 

value theory have to be looked at holistically from the conceptual and design stage of mini-

grid projects to ensure acceptability and sense of ownership by beneficiaries. This study will 

therefore be anchored on the user-value theory 

 

Literature Review 

1.Energy supply situation for productive use by SMEs in the manufacturing and 

processing industry in Zimbabwe, Mashonaland West Province 

The population for Zimbabwe is growing and thus the demand for electricity (Zimstat, 2012). 

Unfortunately the growth of electricity supply has not kept pace with the demand growth 

leading to a supply demand gape on the negative side (World Bank, 2017). The gap is to 

some extend covered by imports from the regional utilities and inevitably through load 

shedding (Hivos, 2010; Muzezewa Conellius & Murove Charles, 2017). For electricity to 

meet the demand created by the need for the increased access it has to follow two main 

tracks: (i) grid-electrification providing connections to urban, peri-urban, and rural areas; and 

(ii) off-grid electrification through community level micro- or mini-grid systems, or isolated 

devices and systems at the household level. These two approaches have different capital 

requirements, serve different population densities, and use different technologies (World 

Bank, 2017). 

 The biggest challenges to expanding grid-based electrification and access are the lack 

of sufficient generation capacity, poor transmission and distribution infrastructure, the high 

costs of supply to rural and remote areas, the inability of low income. Mini-grids can be 

powered by fossil fuels (diesel) or by renewables (hydro, solar PV, biomass combustion, and 

wind). Hybrid systems using renewable energy sources together with batteries or a diesel 

generator can be used to address the problems of intermittency ( Moner-girona et al., 2018; 

Amer et al., 2013). 
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 Mini-grids tariffs are usually higher than grid-based tariffs (unless there is a 

significant subsidy to the mini-grid), which may limit the willingness-to-pay of customers. 

The key hurdle appears to be creating an enabling environment for an electricity access roll 

out. High upfront investment requires anticipated load growth to materialize, or else there 

will be inadequate revenues to cover costs thus calling for productive use of energy by 

industry (SMEs). This evidence points to the need for the right policies, institutions, strategic 

planning, regulation, and incentives as vital prerequisites in a given country (ILO, 2018). 

 Before deployment of any mini-grid or distributed electricity generators, there is need 

for a technical and economic assessment of the feasibility of the solution (Adaramola et al., 

2014).The assessment needs appropriate tools for example the  Hybrid Optimization Model 

for Electric Renewable which can be acquired at a price or a locally developed excel based 

model (Tawanda Hove, 2012; Tawanda Hove & Tazvinga, 2012). The resource base for 

renewable energy in Zimbabwe include hydro, biomass, geothermal, and solar. A hybrid of 

diesel and wind, hydro or solar can be considered for SMEs in Mashonaland West Province 

in Zimbabwe. However, of all these options stated here, solar is the resource which is 

ubiquitous and for Mashonaland West Province, solar is the most feasible renewable energy 

to use for the mini-grids (ESMAP, 2019b). 

 To assess the electricity supply situation to any customer like the SMEs, one has to 

have data on hours of electricity availability within a twenty-four-hour day.  On the other 

hand, the demand data of the customer is also very important to determine the load that needs 

to be powered and times of use – hourly demand profile. If the SME is not connected to the 

grid, an assessment of the available energy resource will be done to determine how the load 

can be fed ( Maleki & Askarzadeh, 2014; Dufo-López et al., 2012). Mini-grids also have a 

role in gender equity in the economies of developing countries as women have proven to be 

important productive-use customers for mini grids because of their high entrepreneurship 

rates in many low-income countries (Howells et al., 2005; UN, 2014). Inclusive community 

engagement strategies are helping identify and connect women-owned businesses. Therefore, 

in load assessments mini-grids, women are an important stakeholder. 

 In India, for example, mini grid developers are providing loans to women 

entrepreneurs to finance the upfront investment of productive-use equipment. Doing so has 

increased the rigor of governance processes and the equity of community-owned mini grids 

(Katre, Tozzi, and Bhattacharyya 2019). Initiatives like these result in better-managed mini 

grids with higher load factors, leading to increased profitability. IRENA, (2013); Vinci, 

Nigerian Electricity Regulation Commission, et al., (2016) asserted that increasing the uptake 

of productive-use equipment requires access to more than $1 billion in affordable consumer 

finance. Assuming an average upfront cost of $1,200 and five appliances per mini grid, 

approximately $1.3 billion in microfinance will be needed for the purchase of 1.1 million 

productive-use appliances by 2030. Although they have relatively high upfront costs, most 

productive-use appliances and equipment provide opportunities to generate or increase 

revenue. Financing the upfront purchase cost of the appliances by the mini grid operator via 

on-bill financing or by a third party, such as a microfinance organization is a good way to 

increase productive uses of mini grid electricity. Both financing pathways have benefits and 

drawbacks for the mini grid operator, and both require the operator to develop new business 

model capabilities (Raisch, 2016; Anisuzzaman & Urmee, 2006). 

 As a result of declining LCOE and increasing income-generating uses of electricity, 

third-generation mini grids can have transformational effects on power sectors. They are on 

track to provide power at lower cost than many utilities by 2030 (ESMAP, 2019b; IRENA, 
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2019; Contejean & Verin, 2017). Mini grids will become the least-cost solution for grid-

quality electricity for more than 60 percent of the population in Africa in a scenario assuming 

that national utilities do not dramatically change their operation leading to significant 

implications for the allocation of both public and private investment funds (ESMAP, 2019; 

IEA, 2017). 

 According to ESMAP, (2019) assessment, mini grids also provide service that 

consistently exceeds the level of service provided by the main grid. Developers are creating 

systems that can provide 24/7 electricity. Remote monitoring technologies and smart meters 

are increasing the quality of customer service and the reliability of mini grids. The average 

uptime of mini grids owned and operated by members of AMDA exceeds 97 percent 

translating to less than two weeks of planned outage over an entire year ( ESMAP, 2019; E E 

P Africa, 2018). Across Sub-Saharan Africa, the main grid is significantly less reliable: 

households and small businesses typically experience several hours a day of outage. In some 

countries including Burundi, Ghana, Guinea, Liberia, Nigeria, and Zimbabwe, more than half 

of households connected to the main grid receive electricity for less than half of the day 

according to a study by Blimpo and Cosgrove-Davies, (2019).  

 It is therefore assumed that most grid connected SMEs in developing countries, 

including Zimbabwe suffer long hours on electricity supply cuts, thus affecting their 

performance. In that regard renewable energy mini-grids have a huge contribution to 

improving the electricity supply reliability to these delicate customers. 

 

Methodology 

The main objective of the study was to assess energy supply situation for productive use by 

manufacturing Small to Medium Enterprises (SMEs) in Zimbabwe, Mashonaland West 

Province. The study was qualitative in nature focusing on 10 randomly selected 

manufacturing SMEs in Mashonaland West Province. Interview guide was used to collect 

data. Data was analysed using Nvivo and content analysis, and was presented in thematic 

frames. 

 

Results and Discussion 

The study focused on 10 respondents from both management and senior employees in the 

manufacturing SMEs in Mashonaland West Province.  Interviews guide were employed in 

collecting data from these respondents. Table 1.1 presents the response rate for the study. 

 

Table 1.1 Response rate 

Instrument 

administered  

Administered Administered and responded  Response rate  

Interviews 10 6 60% 

 10 6 60% 

Source: Survey (2022) 

The researcher managed to achieve at an overall response rate of 60%. The majority of 

respondents participated in the study implying the importance of the study for sustainability 

of livelihoods. A high response rate in a study increases the reliability of the subject under 

study (Marshall and Rossman, 2006).  Better results may be achieved as more respondents 

corporate. 
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Positions of respondents 

The study results as indicated in Table 1.2 show job positions of respondents in the study. 

The study results show that 67% respondents were managers whilst 33% were senior 

employees. 

 

Table 1.2 Job positions 

Positions Administered and 

responded  

Response rate  

Managers  4 67% 

Senior employees 2 33% 

Total  6 100 

Source: Survey (2022) 

 

Considering that managerial respondents was high could imply that the energy supply 

situation was a critical matter which needed attention for spearheading organisational 

productivity in the turbulent business environment in Zimbabwe. 

 

Electricity supply situation for SMEs in the manufacturing sector in Mashonaland West 

Province, Zimbabwe.   

The availability of electricity for SMEs was one of the items that were considered. Items 

were raised and the respondents highlighted their views. Purposive interviews of informants 

were carried out to have further opinion on the level of access of clean energy for productive 

use by SMEs in Mashonaland West Province of Zimbabwe. The results of the interview are 

shown in Figure 1.1 and Figure 1.2. 

 The major theme that emerged from the interviewees’ verbatim responses to this 

question was the word “limited”. The word was discussed by all the 6 respondents for 6 

times. The results therefore indicate that the level of access to clean energy by SMEs in 

Mashonaland West province is limited. This may imply limited access to clean energy in 

terms of no connection to the grid or no access to any form of clean energy. The limited 

access can also imply an unstable/ unreliable supply to frequent interruptions. 
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Figure 1.1: Level of access to clean energy by SMEs. 

Source: Survey 2022 

 

Inference to literature also indicate that from the beginning of the 2000s Zimbabwe’s 

electricity demand outstripped supply thus leaving a gap to be field by imports and load 

shedding (Kaseke 2013). Also according to a report by Hivos, Netherlands published in 2010, 

is below half of the population with the greater part affecting rural areas (Hivos 2010). UN 

(2014) avers that 36 per cent of increase in electrification rate in developing countries is 

expected to come from mini-grid systems, and another 20 per cent from stand-alone off-grid 

systems. The assumption is that if reliable energy access is attained it would improve social 

and economic livelihoods of people in Zimbabwe through productive use by small and 

medium enterprises (SMEs) in the manufacturing sector. 

The word tree output below shows how the word “limited” was used in the interviewees’ 

verbatim responses. 

 
Figure 1.2: Level of clean energy access to SMEs 

Source: Survey 2022 

The results of the word tree analysis of the verbatim of the interviewees indicated that all six 

of them had the word limited said. The word limited is therefore linked to other responses 

like limited access, no access and limited access to electricity by SMEs. The themes were 
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further supported by quoting the real words of the respondents. Only three sample answers 

were picked.  

 

Respondent 2: “There is frequent interruption of supply of electricity to SMEs in 

Mashonaland West Province.” 

 

Respondent 4: “There is limited access to electricity for productive use by SMEs in 

Mashonaland West Province.” 

 

Respondent 5: “Some SMEs in Mashonaland West Province have no access clean 

electricity.”  

 

The findings thus imply that there is limited or no access to electricity or any form of clean 

energy supply for productive use by SMEs in Mashonaland West Province (Howells, Alfstad, 

Goldsteinc & Remme 2016). Qualitative results pointed out that the crisis of limited to no 

access was recognised by all respondents and as such of great value to business orientation. 

Apart from the low electricity access, Zimbabwe’s electricity supply situation like many 

other sub-Saharan African countries is highly intermittent (Scott, Darko, Lemma, & Juan-

Pablo, 2014).Studies have postulated that the productivity and performance of SMEs in 

manufacturing industries is negatively affected by inconsistent supply of electricity Scott et 

al., 2014). SMEs therefore needs to invest in back up electricity supply which is reliable and 

sustainable and not the traditional fossil fuel fired systems (Bortolini et al., 2014; Hu & 

Augenbroe, 2009; SMA, 2009).  

 

Conclusions 

This study indicated that the Small and Medium Enterprises in the manufacturing sector 

require uninterrupted supply of electricity to boost their performance, productivity and 

competiveness. It was also established that the power supply situation from the National Grid 

has for decades not been favouring SMEs and as such SMEs require alternative forms of 

electricity from renewable energy mini-grids. The major cause for unreliability in the region 

is the challenges with the national transmission and distribution networks which is further 

exacerbated with limited generation capacity (Hivos, 2010). 

Recommendations 

The study therefore recommends the following for policy, practice, and future research 

guided by objectives of the study: The clean energy transition concept, in as much as it is a 

global issue, it needs to be localised for effective implementation and realisation of results. 

Renewable energy mini-grid for energy for productive use by SMEs are a key player in the 

inclusive and energy transition era given the above half contribution to the GDP by SMEs. 

SME development and Energy development policies and regulations in Zimbabwe should be 

reviewed to deliberately promote the sustainable adoption of renewable energy mini-grid for 

reliable and affordable energy for productive use by SMEs. This will ensure a holistic 

transition leaving no one behind the economic and social development ladder. 
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