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[bookmark: _Toc96790130]ABSTRACT
Zambia in the recent past witnessed an increase in economic activities, which has led to an increased demand for energy. The increased demand for energy has exceeded the hydroelectric power generating capacity for ZESCO, which has since reduced the supply of power to the various sectors of the economy. This has prompted ZESCO to institute a national world load shedding schedules which last up to eight (8) hours daily. This development has a potentially far-reaching economic effect on the operations of the national economy, which also includes the Small and Medium Enterprises (SMEs)
This study used a non-experimental research design because there was no control nor intervention group. This was quantitative research that aimed at determining the relationship between the dependent and independent variables of the variability of Small and Medium Enterprises. A semi-structured questionnaire was used in the study. Stata software was used for data analysis. Univariate analysis was performed to describe the background characteristics of Small and Medium Enterprises in the study. Bivariate analysis chi-square test was conducted to determine whether a statistical relationship exists between the dependent and independent variables.
It was observed that welding/carpentry working were 64.7% not viable, seconded by services with 61.8% not viable. Whole/retail trading and Agro-processing had unviability of 56.9% and 51.6%, respectively while manufacturing had 46.7% unviability. The results also showed no statistical relationship between the nature of enterprise and viability with a P-value of 0.783. It was also observed that enterprises with generators had 58.9% unviability while those that depended on ZESCO had 56% of them not been viable. Those that were using solar panels had 53.8% of not been viable. The results show no statistical relationship between the alternative source of power supply and viability with a P-value of 0.767. 
This study has established that the incidence of load shedding led to adverse disruptions in the operations of most Small and Medium Enterprises in the study area. It is recommended that Government puts in place initiatives that promote business formalization and insurance schemes. Once formalized, it will be easy for Small and Medium Enterprises to access support such as credit to access alternative sources of energy and insurance schemes. 
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[bookmark: _Toc96790133]ACRONYMS
CSO		: Central Statistical Office
ERB		: Energy Regulation Board
ESI		: Electricity Supply Industry
GDP		: Gross Domestic Product
GWh		: Giga-Watt hour (1,000 MWh) 
IPP		: Independent Power Producer 
SBR		: Statistical Business Register 
[bookmark: _Hlk64824907]SME		: Small and Medium Enterprise
ZESCO	: ZESCO Limited













[bookmark: _Toc96790134]OPERATIONAL DEFINITIONS
Effects - something that is produced by an agency or cause; result; consequence:
Business is making one's living or making money by producing or buying and selling products. Simply put, it is "any activity or enterprise entered into for profit". It does not mean it is a company, a corporation, a partnership, or has any such formal organization, but it can range from a street peddler to General Motors.
Load shedding - is the method of deliberately reducing demand (load) on the energy generation system by temporarily switching off energy distribution to different geographical areas.
 SME - Small and Medium enterprises are privately owned corporations, partnerships, or sole proprietorships with fewer employees and less annual revenue than a regular-sized business or corporation.  
Viability- the capacity to operate or be sustained, especially under certain conditions.
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[bookmark: _Toc96790137]CHAPTER ONE: INTRODUCTION
1.1 [bookmark: _Toc96790138]Background

Having access to electricity is considered one of the most critical services in fighting poverty and improving the welfare of individual citizens. In the digital age, it is challenging to visualize development without electricity.
[bookmark: _Hlk54162023]A secure and uninterrupted supply of electrical energy is essential for any economy to function. As economies grow, the demand for electrical energy grows in line with rising populations, industrialization, and rising incomes. In most areas, the rising demand for electrical energy invariably exceeds supply, leading to power outages and rationing, a phenomenon commonly referred to as load shedding. Load shedding is the method of deliberately reducing demand (load) on the energy generation system by temporarily switching off energy distribution to different geographical areas (thefreedictionary, 2012) . When there is insufficient power capacity to supply the demand to all the customers, the electricity system becomes unbalanced, which can cause it to trip out, causing a blackout which can take several days to restore (Umar, 2019).
Several Sub-Saharan Africa (SSA) countries, Zambia inclusive, have experienced power shortages, with the regional shortage estimated at 8,247 MW (Kaseke, 2013). This has, in most instances, triggered load shedding. Since early 2015, Zambia experienced a 2,100 gigawatt-hours (GWh) power shortage triggering countrywide load shedding. For example, in Pakistan, load shedding caused a 1.8% (translating to Rs 9.3 billion) loss of the gross domestic product (GDP) between 1975 and 1976 (Kessides, 2013). In India, losses from load shedding amounted to US$2.7 billion for the period 1983/1984, representing 1.5% of the GDP, while US$2.1 billion was lost in 1982/83, representing 2.1% of the GDP (Sangvhi, 1991). In Zimbabwe, load shedding caused GDP losses of up to 32% for each kilowatt-hour (kWh) lost (Kaseke, 2013).   
Developed countries have generally enjoyed a high degree of electricity supply security globally due to substantive electricity generation capacity investments. On the other hand, only about a third of the households in sub-Saharan Africa have access to electricity, and up to 80% of the population depend on biomass for cooking (Gujba et al., 2012). 
[bookmark: _Toc96790139]1.1.1 Electricity Supply in Zambia
The Electricity Supply Industry (ESI) in Zambia is dominated by hydro generation, which in 2015 accounted for 94.1% of the national installed capacity. The balance of 5.9% was from alternative sources such as Diesel, Heavy Fuel Oil (HFO) and Solar Photovoltaic (PV) generation plants. In 2015, Zambia experienced a drastic reduction in electricity supply attributed to the reduced generation by ZESCO Limited due to the low water levels in the reserves caused by insufficient rainfall in the 2014/15 rainy season. (Mwila, 2017).
The power deficit in 2015 ranged from 560 to 1000 MW. By July 2015, ZESCO had increased the extent of load shedding to at least eight (8) hours a day for the majority of its household, commercial and industrial consumers. This situation has only worsened with time, as demonstrated in recent years. 
Small and Medium Enterprises (SMEs) play a significant role in most economies, particularly in developing countries. SMEs account for most businesses worldwide and are essential contributors to job creation and global economic development. (Mayer & Mukherjee, 2013). They represent about 90% of companies and more than 50% of employment worldwide. Formal SMEs contribute up to 40% of the national income and Gross Domestic Product (GDP) in emerging economies. These numbers are significantly higher when informal SMEs are included.  According to the World Bank estimates, 600 million jobs will be needed by 2030 to absorb the growing global workforce, making SME development a high priority for many governments worldwide. Raising the competitiveness of these enterprises would help reduce the youth unemployment rate and increase the number of women in employment. This would also contribute to achieving the United Nations Sustainable Development Goals of reducing social exclusion and enhancing productive capacities. (Wilson & Thomas, 2010). The majority of SMEs in Zambia that use electricity daily include barbershops, saloons, wielding, restaurants, car washes, internet cafes, butcheries, and grocery shops.
[bookmark: _Toc96790140]1.2 Statement of the Problem
“Electricity can transform people’s lives, not just economically but also socially.”
Piyush Goyal
Zambia in the recent past witnessed an increase in economic activities, which has led to an increased demand for energy. The increased demand for energy has exceeded the hydroelectric power generating capacity for ZESCO, which has since reduced the supply of power to the various sectors of the economy. This has prompted ZESCO to institute a national world load shedding schedules which last up to eight (8) hours daily. This development has a potentially far-reaching economic effect on the operations of the national economy, which also includes the Small and Medium Enterprises (SMEs)
As observed by (Sing'andu 2009), power rationing eventually leads to SMEs business disruption and may cause a decline in business variability. However, the decrease of SMEs could have severe implications for the overall economy of the country. According to Nuwagaba (2015), SMEs are instrumental for developing an economy, for example, employment creation, the increased tax base for the country, and improved incomes for the low earners, among other benefits. Additionally, based on the 1996 baseline survey, SMEs employed about 18 per cent of the labour force (ibid, 2015). Therefore, load shedding for such a strategic sector can have devastating effects on the economy.
From the preceding, the value of SMEs in any society is a vital source of economic growth and must be given the attention that it deserves. However, the effect load shedding has had on the SMEs in most areas including Chainda Compound in Lusaka is not yet clear. Therefore, there is need to better understand the effects load shedding has caused on various SMEs, hence this study.
[bookmark: _Toc96790141]1.3. Purpose of the study
This study analysed critical aspects that affect small and medium enterprises business operations affected by load shedding, such as cost of material lost, the labour cost, and the maintenance of business activities. The study also investigated the loss in turnover due to load shedding including the different coping strategies put in place.
[bookmark: _Toc96790142]1.4 Objectives
[bookmark: _Toc96790143]1.4.1 General Objective
To investigate the effects of load shedding on the viability of Small and Medium Enterprises.  
[bookmark: _Toc96790144]1.4.2 Specific Objectives
1. To determine the effect of load shedding on the viability of SMEs
2. [bookmark: _Hlk70430157]To identify strategies employed by SMEs in mitigating the impact of load shedding.
3. To assess how many SMEs have access to other sources of power
[bookmark: _Toc96790145]1.5 Research questions
1. What is the effect of load shedding on the viability of SMEs?
2. What are the strategies employed by SMEs in mitigating the effects of load shedding?
3. How many SMEs have access to other sources of power?
[bookmark: _Toc96790146]1.6 Significance of the Study
The findings of this study might contribute to the board of knowledge on the effects of load shedding on SMEs; it will also help the Government understand the effects of load shedding on this important sector and help them plan for investing in other sources of power generating sources other than hydro. The study will also provide information to consumers to devise mitigation measures.  Furthermore, the study will be of help to ZESCO Limited as this will help manage load shedding through enhanced communication mechanisms, for regulators, this will help improve regulatory tools such as essential performance indicators framework, tariff determination and the development of a regulatory framework for alternative energy. 
[bookmark: _Toc96790147]1.7 Scope of the Study
[bookmark: _Hlk62392019]The study was conducted in Chainda Compound, in Lusaka province of Zambia and was limited to selected Small and Medium Enterprises (SMEs) and their staffs. Chainda Compound was selected because of its proximity and accessibility of the location by the researcher and the number of SMEs found in Chainda.
[bookmark: _Toc96790148][bookmark: _Hlk59393003]1.8 Conceptual framework
The researcher formulates the linkage between variables in the study and expresses them through diagrammatic representation. Load shedding, strategies, and access to other source of power are the independent variables while SMEs variability as a dependent variable. 

Figure 1.1: Conceptual framework
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Source: Author
[bookmark: _Toc48976269][bookmark: _Toc51803098]
[bookmark: _Toc96790149]1.8.1. Definition and/or description of variables
Dependent and Independent Variables 
Below are the definitions of the variables that are going to be measured in this research
Viability of small and medium enterprises: The ability of an enterprise to work, survive or live successfully.
Load Shading: This is an action of reducing the load on something, especially the interruption of an electricity supply to avoid excessive load on the generating plant.
Strategies: these are plans of action or policy designed to achieve a major or overall aim.
Access to other source of power:  The ability of an enterprise to have sources of power other than National Power Lines.
[bookmark: _Toc96790150]1.9 Ethical considerations
The researcher followed the ethical research guidelines. Ethics govern how people, individuals or professionals do things and thrive on moral obligation (Furrow 2004). The researcher obtained clearance from the Research and Ethics Committee of the University of Zambia and the local authorities in the Lusaka district.
The researcher ensured that all participants were well informed about the purpose of the study.  Consent was sought from the participants before questionnaires were administered. The costs and benefits of this study were communicated to the potential participants, and their participation were on voluntary bases. The researcher explained and assured the participants that no harm will come upon them if they choose not to take part in this study. The respondents were assured that information collected from them will be strictly used for its intended purpose. Information obtained will not be abused in any way.
· Respect for Persons
Non-Disclosure: participants were assured of privacy, and the information they provide will not be disclosed to any person or entity. 
Consent: permission was sought from participants. This means that participates were free to either be part of the study or not. The researcher did not force the participants to be part of the study, and the participants were free to withdraw at any time from the study if they feel the need to do so.
· Beneficence: being an act of charity, mercy, and kindness with a strong connotation of doing good to others, including moral obligation, were upheld
· Justice: was also upheld as each respondent was treated equally and fairly.















[bookmark: _Toc96790151]CHAPTER TWO: LITERATURE REVIEW
[bookmark: _Toc96790152]2.1 Introduction 
This chapter provides the literature review on different studies done on the effects of load shedding from a global, African and Zambian perceptive.
[bookmark: _Toc96790153]2.2 Global Perceptive 

In the year 2017, M. Iqbal, B. Mahmood, J. Iqbal, Muhammad Naeem Akhtar did a study on the Economic Impact of Energy Crisis on the Textile Sector: A Case Study of Pakistan. The purpose of the study was to estimate the loss that textile industry was bearing due to energy crises in Pakistan. The data was collected for the period of fifteen years from 2000 to 2015. Energy crises started in Pakistan after the year 2007, so the data was analyzed accordingly. The study was a quantitative research and data analyzed was divided into two portions; first portion was pre-period, and second portion was post-period. Pre-period consisted of the data from 2000 to 2007 and post-period from 2008 to 2015. The study used software E-views 07 to perform the Ordinary Least Square (OLS) method. The economic impact was calculated by Return on Assets (ROA) and Return on Equity (ROE) of the firms. The results of the study pointed that there was an inverse relationship between load shedding and the economic performance of the companies. The results from this study can be extended to ZESCO and the Government. (M. Iqbal, 2017).
In 2007, De Nooij, M., Bijvoet, C.C., and Koopmans, C.C., wrote an article titled optimal blackouts: empirical results on reducing the social cost of electricity outages through efficient regional rationing in the Netherlands. 
The article findings were that demand and supply of electricity must always balance. If supply falls short of demand, then price increases or voluntary demand reduces to help maintain the balance in the system. The paper also explored the cost difference between efficient regional rationing (minimizing social costs by rationing regions with low costs first) and random rationing (not taking into account social costs). The costs of power interruptions: Economic input for damage reduction and investment in networks. The Netherlands showed that efficient rationing can reduce social costs by 42 to 93%.
This research was importance as it looked at the social cost and the difference between efficient and regional rationing and not the impact load shedding on SMEs.
[bookmark: _Toc96790154]2.3 African perceptive 

World Bank Report (2015)
According to the World Bank’s article titled doing Business, firms in low-income countries are affected by electricity supply interruptions on average 18 times in a typical month. Business managers interviewed for the Doing Business project in Malawi, which was done in various countries by the World Bank, estimated that losses due to electricity outages amount to an average of 3.2 % of annual sales and as much as 22.6 %. These resulting workflow interruptions and the combined damage of sensitive electrical equipment such as computers caused by voltage fluctuations can significantly curtail profits.
[bookmark: _Toc69438217]From the World Bank report, in low-income countries, a low infrastructure quality has a significant negative impact on total factor productivity, which is necessary as other factors such as crime, red tape, and access to finance. More importantly, the analysis indicated that poor-quality electricity supply is the infrastructure element that has the most substantial negative effect on enterprise productivity, especially in poor African countries such as Eritrea, Ethiopia, Mali, Senegal, Uganda and Zambia. The report indicates that access to electric light by small businesses leads to longer operating hours, leading to increased income by these businesses. Though the effects of a power outage on various business enterprises are indicated in the report, it does not clearly indicate how Zambian businesses are affected by Load shedding or indicate mitigation measures taken by SMEs to mitigate load shedding.
In 2018, Ketelhodt and Wöcke wrote an article called “The Cape Town electricity crisis”, due to an electricity crisis in 2015-2016, which was compounded by the economic growth in the region and resulted in demand outstripping supply, it was estimated by the Cape Town Chamber of Commerce and Industry, following a survey of members that the blackouts cost the Cape Town economy about $900 million directly. Other consequences of the blackouts were a loss of 12 days of production at the Chevron refinery. It caused Multinationals that were considering investing in South Africa to openly question South Africa as a destination for their investments. Multinationals usually put their investments in a particular country to either gain access to that country's domestic market or to maximize profits by way of reducing production cost and on the other hand increase productivity by taking advantage for example, of cheap raw material, energy, and cheap labor and just the general business environment. 
Furthermore, Ketelhodt and Wöcke reported that there were various reports covering the extent of the damage to businesses and households. Examples of this included damaged computers, traffic congestion, perishables damaged in refrigerators, non-delivery to clients, and an oil refinery unable to operate. This investigation was important as it brought a variety of business firms into the picture. 
From the Ketelhodt and Wöcke article it can be observed that load shedding can impact different businesses or sectors differently. That is also important to note that businesses can be impacted differently depending on the business size and level. 
At firm level, there are several approaches that have been used in literature to estimate the cost of power rationing on different customers or sectors within the economy. These approaches differ depending on the level of complexity and data requirements. Some of these methods include the following Contingent valuation; Production function; Captive generation method; and Direct Assessment Methodology (DAM). 
[bookmark: _Toc96790155]2.3.1 Zambian Perceptive 

Bridget Bwalya Umar and Chibuye Florence Kunda-Wamuwi (2019) conducted a research to examine the socio-economic effects of load shedding on poor urban households and small business enterprises in Lusaka, Zambia. The study used semi-structured interviews with adult members of the sampled electrified households and the small business enterprises. The fieldwork for the survey was conducted in August 2015 and February 2016. A total of 200 families and 14 small business enterprises were interviewed. Of the 200 households interviewed, 120 were from Kalingalinga residential area, while 80 were from Ng’ombe.
[bookmark: _Hlk69546308]The research concluded that load shedding in the two study sites of Kalingalinga and Ng’ombe had become a daily phenomenon and had caused massive disruptions to the daily lives and operations of the households and small business, respectively. The families had resorted to using charcoal, candles, and in a few cases, portable diesel generators to supplement their energy needs during load shedding periods which last eight hours per day. This had increased the burden of women as they used more labour in ferrying water from outside their homes as the water supply is interrupted during periods of load shedding. The women also took longer to prepare meals for families and were subjected to fumes when they cook indoors at night, which they prefer to do for security reasons. Household expenditure on perishable foods had reduced to avoid spoilages during periods of load shedding. 
The retail prices of perishable foods such as beef, fish, milk, and chickens had also gone up, as traders had passed on the increased refrigeration costs to the consumers. Added to these, households operating businesses that require electricity from their homes had experienced severely reduced sales. Key informants reported cancelled adult education classes due to the disruptions brought about by load shedding, while some respondents lamented their children's failure to do their homework and study during evenings. This could contribute to the performance gap between school performance between children from poor neighbourhoods and higher-income households. Using electricity during evening hours can extend work and study hours, contributing to household productivity and educational achievement.
[bookmark: _Hlk70430525]The critical point of this study was the linkage on the effect and impact of load shedding on the socio-economic on the poor urban households and business in Kalingalinga and Ng’ombe. However, some of the study's limitations focused on the social effect of load shedding and not on business or SMEs. The study did not also explore strategies employed by SMEs in mitigating the effects of load shedding or the challenges experienced by SMEs in mitigating the effects of load shedding.
Industrial growth or industrialization is the deliberate and sustained application and the combination of appropriate technology, infrastructure, managerial expertise, and other important resources in the production of output (Olufemi, 2015). The structural transformation of economies from traditional to modern economies, driven by high-productivity industrial manufacturing activities, has been a defining feature of economic development (Naudé and Szirmai, 2012).
Attigah and Mayer-Tasch (2016) state that of all modern energy types, electricity is the most undisputable category that is much considered in the strategic objectives of industrial growth. The electricity grid system was designed in the image of the “First Industrial Revolution”, with the grid modelled to enable mass production and to attain economies of scale. Electricity was a key contributor during the “Second Industrial Revolution” by the last quarter of the 19th century and the beginning of the 20th century. The revolution was pioneered by electrical generation, the transformation of the chemical industry and the advancement of the internal combustion engine (Zhanga et al., 2017). In this 21st century industrial age, development remains relevant for developing countries trying to catch up with more advanced economies and to provide increasing standards of living for their populations. Industrialization is a catalyst that accelerates the pace of structural transformation and diversification of economies, enabling a country to fully utilize its factor endowment for its sustenance (Olufemi, 2015).
Jucker et al.) states that industrial and economic growth for all developing economies is strongly dependent on the supply levels of electrical energy and access to reliable supplies of electricity. Electrical energy savings have a direct impact on the bottom line of industrial plants and commercial businesses. Isaksson (2016) agrees that the most direct role of electrical energy is that it serves as the main input to industrial production. A world without electricity amounts to non-mechanized production. Unreliable supplies of electricity disrupt production, and voltage fluctuations negatively affect the durability of machinery. As electricity cannot be economically stored on a large scale, an electricity supply system has to be designed for the maximum expected demand to be able to sustain industrial activities (Aoki et al., 2016).
Mzini and Muhiya (2014) state that energy is a central feature of the United Nations (UN) Sustainable Development Goals (SDGs). The UN SDGs in general, has an ambitious and transformational vision for the globe striving for a world where the environment of humans and other specifies are safe, resilient and sustainable. The 7th goal drive for the need to sustainable energy for social and economic activities. The goal advises economies to prioritize on access to reliable, affordable, modern and efficient use of energy to attain social and economic growth (United Nations, 2015).
The general consensus among researchers is that a relationship exists between industrial electricity consumption, economic growth and development (Abokyi et al., 2018). Mawejje and Mawejje (2016) summarized the different hypothetical views that have arisen on the relationship between electricity consumption and economic growth:
The growth hypothesis where causality is one-way from electricity consumption to output growth
The conservation hypothesis in which causality rather runs from output growth to electricity consumption.
The feedback hypothesis in which a two-way causality exists between electricity consumption and output growth
The neutrality hypothesis in which no causality exists between electricity consumption and output growth.
Important findings to the aforementioned views have been investigated by authors such as Akinlo (2008), Odhiambo (2009), Payne (2009), Odhiambo (2010) and Mawejje and Mawejje (2016). The sub-Saharan Africa (SSA) region has been found to have a unique relationship between electricity consumption and economic growth. Investigation in eleven SSA countries found a significant positive relationship between electricity consumption and economic growth (Akinlo, 2008). Odhiambo (2010) conducted a similar investigation on three SSA countries, and the findings concur to Akinlo (2008). The growth in economic activities has been on a decline in the SSA region, considering that its electricity capacity is fragile and not relative to demand. In addition, a significant proportion of countries in the region are highly energy-intensive. The have been renewed commitment by most of the governments to transform and expand electricity generation and supply to ensure the security of demand.
Despite the recent awareness on the contribution of electricity supply sustainability to the growth of economic activities, there is limited research conducted on the agenda. Developments to electricity production and supply will lead to improved consumption per capita (Mawejje and Mawejje, 2016). Industrial and enterprise survey has concurred that electricity constraints is the primary obstacle to industrial and enterprise performance (Mawejje, 2013). Asafu-Adjaye (2000) investigated the drivers of industrial productivity in Singapore and Indonesia and found that there is causatives between electricity supply and economic growth. Asafu-Adjaye alludes that electricity adequacy is an indispensable component of industrial productivity. The relationship between energy supply and industrial growth is complex and can be elaborated upon from different angles. The most important is the volume effect, which determines different tendencies in the production level of economic activities based on the quantity of energy supplied (Nkomo, 2006) (p. 77).
Research findings for the relationship between electricity supply and economic growth is inconclusive. There are studies where authors have concluded that electricity supply actually influences economic growth (Sarker, 2010, Nnaji et al., 2013), while some contradict this finding by disputing that economic growth instead influence electricity supply (Lean and Smyth, 2010, Bayraktutan et al., 2011). Thus, conducting this study in the South African context is important as it provides a different approach on assessing the influence of electricity supply on industrial growth through the opinion from industries themselves.
Industrial electricity supply and consumption is recognized as an instantaneous indicator of a country’s economic progress (Zhanga et al., 2017). The industrial sector has been experiencing a severe decline mainly from shocks resulting from shortages of electrical energy (Fedderke, 2014) (p. 6). Electricity is an essential input for production in South Africa, hence an important factor for the competitiveness of the country’s industrial performance (Inglesi and Blignaut, 2012). There is a significant relationship between electricity and economic growth in South Africa (Bah and Azam, 2017). However, there is scarcity in existing research on the role of electricity supply and the growth in economic activities in South Africa. Khobai et al. (2017) is a unique study that significantly investigated the causality between economic activities and electricity supply in South Africa. The empirical research used a multivariate framework to determine co-integration between electricity supply and economic growth. The ARDL testing showed that there is long-run relationship and the VECM testing showed that causality exist between variables. The findings imply that industrial priorities such as production and competitiveness of South African industries in the local and international markets significantly rely on sustainable electricity supply (Khobai et al., 2017).
Inglesi (2010) projected that Eskom, the national parastatal, who is in charge of the administration of about 96 percent of South Africa’s electricity, will experience a long term lack of capacity in the generation and reticulation of electricity in general. The prediction has been true ever since load shedding first hit South Africa in April 2008 (Oxford, 2015). Businesses have been battling to deal with its impacts. The power supply has been on a short leash as Eskom fights to manage an ageing grid, and alongside steadily increasing consumer demand. Eskom recently warned the public to be prepared for planned and unplanned blackouts all over the country until 2021. This will generally incur damaging effects on the economy at large. Eskom agrees that the constraints on the power system and especially the issue of supply and demand is not likely to end if sufficient capacity to meet required demand remains pending (Oxford, 2015) . Severe deficiency in electricity capacity has precipitated frequent load shedding, leading to low business confidence (Kumo et al., 2016) . The South African business sector is extremely concerned about the short to medium term power crisis (James, 2015).
South Africa’s insufficient and unstable electricity supply leads to increased input costs and difficult industrial relations, affecting the performance of business enterprises and their investment plans. The economy is seriously constrained with the impact of insufficient and unreliable electricity supply (Industrial Development Corporation, 2015), (Hedden, 2015). Low electricity supply immensely affected the production chain, causing a sharp contraction in major industries such as mining, manufacturing and service industries, lowering the economic growth (Statistics South Africa, 2015). The economic impact of load shedding in 2015 alone was equivalent to the loss of an entire industry (Carew, 2015). Chris Yelland, a South African energy expert, gave a press release on the estimated cost of blackouts on the South Africa economy. Yelland points out that Stage 1 load shedding resulting in 10 h of blackouts per day for 20 days a month results in losses of 20 billion ZAR per month. Using the same parameters, Stage 2 load shedding costs the economy 40 billion ZAR per month and Stage 3 was estimated to have a cost of 80 billion ZAR per month (Van der Nest, 0000) . Mike Schussler presented a different view on an interview by Biz4Afrika in August 2015, highlighting that load shedding on industries cost the economy 15 to 20 million ZAR for every five hours of lights out. Eskom has just implemented stage 4 (March 2019) in which certain regions in the country go over 18 h a day without electricity. This slow industrial growth is also felt in the utility industry. 
SARB (2016) (points out that economic growth has decelerated markedly since 2011 due to the dropped in the industrial sector. It is the most sluggish pace of expansion since the Great Recession and such only experienced last during the emerging-market crisis of 1998. The disappointing growth outcome has been mostly traceable to shocks from the electricity crisis (South African Reserve Bank, 2016). Business confidence reached a 24 year-low in historical perspective by the first quarter of 2016. Several rating agencies have also downgraded the country’s credit rating, which has had a negative impact on the outlook of the country as an investment destination. J.P. Morgan has already announced that it will be removing South Africa from its investment-grade emerging market bond indexes following the downgrades (Bloomberg, 2017). The failure of electricity administrators’ to recognize the growing threat about electricity supply sustainability has cost the country billions of ZAR and it is yet to incur the country’s economy the harshest financial loss should there be any occurrence of blackouts ahead (Oxford, 2015)
[bookmark: _Hlk69547005]In 2018 George M. Mukupa, Musa Phiri and Douglas Kunda conducted research that focused on the impact of load shedding on the cost of living: A Zambian Perspective. The study assessed the impact of Zambia Electricity Supply Corporation's (ZESCO) power rationing (load shedding) on the cost of living of the Zambian people. The study considered inflation and performed a multiple regression using the model; Cost of living = Intercept + Coefficient (load shedding hours) + Coefficient (inflation rate) + error.
The study concluded that the Multiple R of 0.93 implies a robust positive relationship between the length of load shedding hours, inflation rate and increase in the cost of living. This meant the longer the period of load shedding, the more the cost-of-living increase.
 Increased investments in electricity generation are one cost-effective way of combatting power rationing in Zambia. The study concluded that ZESCO should maintain the current power generation infrastructure and explore the building of new ones to increase its installed capacity and, consequently, the amount of power generated. The study urged the Government to consider opening electricity generation to private companies and put legislation and mechanisms such as public-private partnerships that support the easy implementation of electricity generation programs.
Some of the key take always from this study are the valid recommendations of increased investments and legislations and mechanisms of public-private partnership. The study still had some notable limitations, such as focusing more on the cost of living and not on SMEs. The study did not also explore strategies employed by SMEs in mitigating the effects of load shedding.
In their study, Paul et al. (2016) titled the impact of power rationing on Zambia's Agricultural Sector. The purpose of this paper was to (i) assess the impact of power rationing on the agricultural sector in Zambia and (ii) identify obstacles to the development of a reliable electricity sub-sector and ways in which these can be dealt with. The study employed qualitative interviews with key industry stakeholders and historical data about the agricultural sector, mainly from the Central Statistical Office (CSO). (Paul Samboko, 2016)
The study concluded that Load-shedding resulted in lost economic opportunities in productive sectors like agriculture, and the cost of this opportunity loss was estimated in terms of metrics such as Cost of Unserved Energy (COUE). The COUE is the value (expressed in Kwacha per kWh) placed on a unit of energy not supplied due to a disrupted power supply. The COUE was obtained by dividing the country's GDP by the total electricity consumption. In the agriculture sector, the COUE by the production loss method was estimated based on the total output not realized (opportunity lost) due to non-availability of power (TERI 2001). For 2014, the estimated value was ZMW 1.38/kWh for the agricultural sector, while all sectors were at ZMW 15.53/kWh . This implied that the agricultural sector was paying an implicit price of ZMW 1.38 per unit of electricity.
The study findings revealed that, on average, firms operating in agriculture experience 8-12 hours of power rationing, with power in some cases restored an hour beyond the stipulated time. For the whole economy, the effect of the power shortfall was estimated at ZMW 32,496,100,813, which represented 18.8% of the 2015 GDP. This meant that the power shortfall is likely to induce losses amounting to ZMW 2,824,431,851 in the agricultural sector, representing 1.6% of the GDP.
In specific industries within agriculture, the following effects were readily identifiable:
· Production costs had increased as firms acquire and operate alternative power sources while fixing damaged equipment. The increase in production costs was estimated at 30% for dairy farmers, 4% for commercial wheat and Irish potato farmers, and 15% for an integrated broiler farm.
· In some cases, temporary labour has been laid off, but the number of laid-off workers was most likely negligible.
· Production losses among the significant processing firms were almost inexistent as most of them had acquired alternative power sources. The same applied to the large producers of broilers and layers. 
· In irrigated crop production, some production losses were identifiable, with wheat farmers losing a ton of wheat for each hectare planted.
· Producers of potatoes and milk were likely to experience significant reductions in margins given that the price of milk had not risen to buffer against the high production costs.
In combination, these factors were likely to induce reductions in general welfare among producers and consumers of agricultural produce.
While this study provides a rough estimate of the likely impact on the agricultural sector as a whole, the effect on individual sub-sectors is mainly illustrative. A nationwide survey would be required to give a holistic picture of how different firms have been impacted by power rationing. This is important mainly because firms in other locations are subject to different power rationing schedules and because the effect is likely to differ with and without alternative power sources and by the scale of production. The study focused on agriculture and not on SMEs.
The generic approach used to estimate the cost of the power outage is the cost of unserved energy (COUE). COUE is the value of production lost for each unit of a power outage (Terry, 2001). It is also the monetary value placed on a unit of electricity not supplied due to unplanned outages (Minnaar, 2015). It is estimated by:
COUE =     Gross Domestic Product             
                       Energy consumed  
Using this approach, the Indaba Agricultural Policy Research Institute established that the COUE in the agriculture sector in 2014 at ZMW 1.38/kWh, while it was at ZMW 15.53/kWh for all sectors for Zambia. This implies that the agricultural sector was paying an implicit price of ZMW 1.38 per unit of electricity. In 2015, based on an electricity shortfall of 2,100,000,000 kWh, the value of lost opportunity for all sectors was estimated to be ZMW 32,496,100,813 (18.8% of the GDP) in Zambia. For the agricultural sector, assuming an 8.7% contribution to GDP in 2015, the estimated cost of the power shortfall in 2015 translated to ZMW 2,827,160,771 (1.6% of the GDP).
At the firm level, several approaches have been used in literature to estimate the cost of power rationing on different customers or sectors within the economy. These approaches differ depending on the level of complexity and data requirements. Some of these methods include the following Contingent valuation; Production function, Captive generation method, and Direct Assessment Methodology (DAM). 
According to (Samboko, et al., 2016) the contingent valuation approach is used where consumers are asked to provide estimates of how much compensation they would be willing to accept for a given period without power, or how much they are willing to pay to avoid a power outage. 
For example, a question could be phased as follows: If the incidence of outages is reduced to half its present level, how much more would you be willing to pay on your monthly electricity bill? An alternative approach would be to ask the following question: If level of outages were to double, what reduction in your monthly electricity bill would you consider to be fair? (Institute of Public Policy, 2013). 
However, this method is prone to giving biased estimates as it is based on subjective responses. Using this approach to determine the welfare costs of electricity outages in Uganda, Kateregga (2009) found that the costs associated with load shedding vary according to the incidences, particularly during the day, morning or evening and the duration of the outage. 
The production function approach achieves the same objective by estimating the input cost effect and the output loss from switching to alternative power sources. This is usually done using panel data from firms on inputs and outputs (Samboko, et al., 2016). The production function approach requires detailed data on individual firms, however, that may not be easy to collect.
The captive generation method or the indirect method estimates the costs associated with load shedding from the actions taken by consumers to mitigate outages by acquiring generators or captive power units and diesel pumps. This method dates as far back as the World War One when it was used by the US Navigation Army (1917) and was adopted by British and other European countries in the 1930s as a way of consolidating their industry production and estimating the negative effects of power outages (Nyasha, 2014). 
Captive generation method is based on observed market behavior, for instance consumer’s expenditures on generators and use of interruptible power supply contracts Firms are assumed to be operating to maximize profits, while households are assumed to maximize utility. A firm or household, faced with frequent power outages, will act to insure itself against the damage caused, by acquiring backup generating units (ibid, 2014).
The gain from insurance against outages consists of the continued production or the continued leisure that the self-generated electricity makes possible, and the avoided damage to equipment that otherwise would have been caused by power outage (Opcit, 2014). The expected gain from the marginal self-generation kilo watt hour (kWh) is also the expected loss from the marginal kWh that comes as a result of an outage (Nyasha ,2014). 
This method is easy to apply and can provide accurate estimates of the costs to firms as data on the size of device generating units, the cost of the backup systems and the output of the system, in the form of power (kWh) generated, can be easily traced to the suppliers of the devices (Nyasha , 2014). The same information about the output can be traced to the load that is powered by the device. The units required for these devices are known internationally, e.g., the cooker consumes 60 AMPs on average and lights 10 AMPs (ibid, 2014). 
However, critics argue that the use of the backup generation method to estimate cost depends on whether the backup power supplies are for emergency or optional standby (Caves et al. 1992). Where captive generation is used as (normal) emergency backup power, the method may overestimate cost. On the other hand, Tiwari (2000) argues that power outage costs are far greater than the backup generation costs, as there are indirect costs other than direct costs that must still be added. 
[bookmark: _Toc69438212]Further, the method assumes a perfectly competitive market for generators, risk neutrality, and a production technology in which electricity enters smoothly. The existence of risk aversion, externalities (which bring about environmental regulation), and technologies in which relatively small generators, are of no use, would yield misleading estimates of the marginal outage cost (Nyasha, 2014).
[bookmark: _Toc69438213]Daily Mail Newspaper (2012)
Daily Mail Newspaper published a story intitled "Load-shedding worries business houses". It read in part that "various stakeholders had expressed concern over the ripple effects of load-shedding citing loss of business amounting to millions of Kwacha daily, among others.” The Poultry Association of Zambia (PAZ), Dairy Association of Zambia (DAZ), small medium enterprises such as restaurants and salon owners all complained of losing business due to what they term the indiscriminate and inconsistent load-shedding by ZESCO.
From the daily mail newspaper article, it can be shown how various businesses have been affected by load shedding. However, accurate data on how much different business lose due to load shedding is not available.















[bookmark: _Toc96790156]CHAPTER THREE: METHODOLOGY
[bookmark: _Toc502150419][bookmark: _Toc504743270][bookmark: _Toc506984316][bookmark: _Toc519241930][bookmark: _Toc96790157]3.1 Research design
The study used a non-experimental research design because there was no control or intervention group. The study was quantitative research that aimed at determining the relationship between the dependent and independent variables of the variability of small and medium enterprises. The semi-structured questionnaires were used in the study developed by the researcher. The final questionnaire consisted of two main parts; the first part consisted of questions on identifying particulars of small and medium enterprises, while the other part consisted of questions on the business's operations.
[bookmark: _Toc502150420][bookmark: _Toc504743271][bookmark: _Toc506984317][bookmark: _Toc519241931][bookmark: _Toc96790158]3.2 Study area, Population, and sampling
[bookmark: _Toc96790159]3.2.1 Study area
The research was conducted in the Chainda compound of the Lusaka district. Chainda compound is a low income, high-density residential area that has several SMEs. Chainda compound is located east of Lusaka. Lusaka is the capital city of Zambia. The compound was created in 1968 due to several people from many Bantu tribes being moved from nearby land so that the city airport could be constructed. Approximately 26,000 people live in Chainda compound. (Mukanda, 2016). Simon Mwansa Kapwepwe Road separates Chainda compound from New Avondale, and from that road is a cramped market. Several different things are sold in this market, such as food items, hardware, and clothes.

[bookmark: _Toc506984318][bookmark: _Toc519241932][bookmark: _Toc96790160]3.2.2 Population
Approximately 26,000 people live in Chainda compound. (Mukanda, 2016), For this study, the population included all SMEs in the Chainda compound.
[bookmark: _Toc506984319][bookmark: _Toc519241933][bookmark: _Toc96790161]3.2.3 Sampling technique
The sampling technique used was convenience sampling which involves drawing samples that were both easily accessible and willing to participate in a study. This technique allows the researcher to capture the study units (or a sample) that happens to be available at a particular time or place when collecting data. 
[bookmark: _Toc519241934]Sample size determination
The following formula determined the sample size;	n= Z2PQ
                                                                                           d2
Where: n = the sample size (respondents to be interviewed).
d = the precision of the study. A precision of ±5% will be used.
Z = the standard normal deviation corresponding to 95% CI which is 1.96.
P= estimate of variance at 0.2.
Q = (1-P)
Thus; At 95%, Z = 1.96
d = ± 5% = 0.08
P=20% =0.2
Q=1-0.5 = 0.5
n = (1.96) × (0.2) × (0.8)
                 (0.08)2				
N = 153
The number of respondents to be interviewed is to the nearest figure, which is 155
[bookmark: _Toc502150421][bookmark: _Toc504743272][bookmark: _Toc96790162]3.2.4 Inclusion criteria
All SMEs in Chainda compound   
[bookmark: _Toc519241935][bookmark: _Toc96790163]3.2.5 Exclusion criteria
SMEs who did not consent did not take part in the study.
[bookmark: _Toc502150423][bookmark: _Toc504743274][bookmark: _Toc506984321][bookmark: _Toc519241936][bookmark: _Toc96790164]3.2.6 Data collection techniques
According to Burns and Grove (2007:421), data collection is defined as "a systematic way of gathering information relevant to the research purpose or questions". For this study, data was collected using a semi-structured questionnaire that had close and open-ended questions. The respondents took about 15-30 minutes to respond to the questionnaire administered by the researcher.
[bookmark: _Toc96790165]3.2.7 Data Analysis
The dependent variable was the viability of Small and Medium Enterprises. The independent variables were Load Shading, Strategies and Other Sources of Power. Stata software was used to analyze the data. Univariate analysis was performed to describe the background characteristics of Small and Medium Enterprises in the study. Bivariate analysis such as the chi-square test was conducted to determine whether a statistical relationship exists between a dependent variable and each independent variable. If p<0.05, then the relationship between the variables is statistically significant, whereas if p>0.05, then the relationship between variables is due to chance.
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[bookmark: _Toc96790166][bookmark: _Toc56200644]CHAPTER FOUR: RESULTS AND DISCUSSION OF FINDINGS
[bookmark: _Toc56200645][bookmark: _Toc96790167]4.1. Distribution of Small and Medium Enterprises by Demographic characteristics.
Results in figure 4.1 shows that 38.1% of the enterprises were running as Sole proprietorship of business, 32.3% were Partnerships, 16.8% were Private Limited Company and 12.9% of the enterprises were Family-Owned Businesses.
From the results below, it can be deduced that the majority of the SMEs in Chainda Compound were running on sole proprietorship bases. This nature of a business is more likely to be affected by loading shading as most of them tend to solely depend on national grip power.



    Source: Author


The results in table 4.1 show the percentage distribution of Small and Medium Enterprises by nature. The results show that 37.4% of the enterprises in Chainda Compound are in the Whole/Retail trading business. The lowest of the nature of the Enterprise being undertaken in this compound is manufacturing with only 9.7%.
Additionally, provision of services was the second-highest on the observation with 21.9% representation on the responses. The Agro-processing and Welding/Carpentry works had 20% and 11% respectively.

	Table 4.1: Percentage distribution of Small and Medium Enterprises by nature characteristics

	Characteristic
	 
	 
	 
	Percent

	Nature of enterprise 
	 
	 
	 
	 
	 
	 

	Welding/Carpentry works 
	 
	 
	 
	11.0

	Whole/Retail trading 
	 
	 
	 
	37.4

	Manufacturing 
	 
	 
	 
	9.7

	Services 
	 
	 
	 
	21.9

	Argo processing 
	 
	 
	 
	20.0

	Total
	 
	 
	 
	100



     Source: Author 










The results in table 4.2 show the number of enterprises by type and nature. The most carried out type of Enterprise in Chainda Compound was Sole Proprietorship, with 59 out of 155 respondents. The second undertaken type of Enterprise was Partnership, with 50 out of 155 respondents involved in such an enterprise. Moreover, 58 of 155 respondents were involved in the Whole/Retail trading nature of an enterprise, while only 15 out of the 155 respondents were involved in manufacturing.


	Table 4.2: Distribution of Small and Medium Enterprises by demographic characteristics

	Characteristic
	Number 

	Type of enterprise
	 
	 

	Private Limited Company 
	26

	Sole Proprietorship 
	59

	Partnership 
	50

	Family-Owned business 
	20

	 
	 
	 

	Nature of enterprise 
	 
	 

	Welding/Carpentry works 
	17

	Whole/Retail trading 
	58

	Manufacturing 
	15

	Services 
	34

	Argo processing 
	31

	Total
	155


  Source: Author



[bookmark: _Toc56200646]



4.1.2. Distribution of Small and Medium Enterprises by socio-economic characteristics
The table below shows the distribution of Small and Medium Enterprises by an average monthly turnover by each type of the Enterprise. The results show that 36.8% of the enterprises in Chainda Compound are making less than K20,000 as a monthly turnover. The results further show that only 12.9% of Chainda enterprises were making K40,000 to K50,000.
Among the enterprises, only 34.8% were making K20,000 to K30,000, and 15.5% were making K30,000 to K40,000 as their monthly turnover.  

	Table 4.3: Percentage distribution of Small and Medium Enterprises by average monthly turnover characteristics

	Characteristic
	 
	Number 
	 
	Percent

	Average monthly turnover of your Enterprise
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	 
	 
	 

	Less than K 20,000.00 
	 
	57
	 
	36.8

	K 20,000.00 to K 30,000.00 
	 
	54
	 
	34.8

	K 30,000.00 to K 40,000.00 
	 
	24
	 
	15.5

	K 40,000.00 to K 50,000.00 
	 
	20
	 
	12.9

	Total
	 
	155
	 
	100


   Source: Author
Table 4.4 shows the result of Small and Medium Enterprises by the number of hours that they experience load shading during business hours. The results from the table show that 83.9% of the enterprises of Chainda Compound experienced less than 2 hours of loading shading during business hours while only 16.1% of the enterprises experienced 4 hours of loading shading during business hours. It was observed from the results that no enterprise was experiencing loading shading for more than 8 hours and 12 hours, respectively.

	Table 4.4: Percentage distribution of Small and Medium Enterprises by number of hours of power cut from the National Grip 

	Characteristic
	 
	Number 
	 
	Percent

	Hours without power
	 
	 
	 
	 
	 
	 

	Less than 2 hours
	 
	130
	 
	83.9

	4 Hours
	 
	25
	 
	16.1

	8 Hours
	 
	0
	 
	0.0

	12 Hours
	 
	0
	 
	0.0

	Total
	 
	155
	 
	100


   Source: Author

The results in figure 4.2 show the percentage distribution of enterprises that had an alternative source of power supply apart from the National Grip (ZESCO). The results from the figure show that 73% of the enterprises had an alternative source of a power supply other than ZESCO alone. While only 27% of the enterprises in Chainda Compound had no other source of power supply and totally depended on the National Grip for the supply of power.


   Source: Author
The results in table 4.5 show that the majority of the enterprises in Chainda Compound used generators as the alternative source of power with 47.1% representation, and 21.9% of the enterprises used solar panels as a source of power when the National Grip is off.
Additionally, it was noted that 31% of the enterprises in the compound depended on ZESCO Limited as their main source of power for the running of their businesses.

	Table 4.5: Percentage distribution of Small and Medium Enterprises by type of alternative source of power

	Characteristic
	 
	Number 
	 
	Percent

	Type of alternative source of power supply 
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	 
	 
	 

	Generators 
	 
	73
	 
	47.1

	Solar Panels 
	 
	34
	 
	21.9

	Bio Gas 
	 
	0
	 
	0.0

	Plants 
	 
	0
	 
	0.0

	Non but ZESCO
	 
	48
	 
	31.0

	Total
	 
	155
	 
	100


   Source: Author

Table 4.6 shows the result of Chainda Compound Enterprises by social, economic characteristics. The results show that 54.2% of the enterprises incur less than K500 for an alternative source of power supply while 45.8% of the enterprises incur K500 to K1000.
The results in the table further show the effects of loading on the cost of production of small and medium enterprises. It was noted that 45.8% of the enterprises were affected by the increase in the cost of fuel, while 4.5% were affected by an increase in electricity tariffs. The enterprises also had an increase in labour expenditure with a 29% and 31.9% increase in raw materials, respectively.
It was further observed that 56.8% of the enterprises experienced a drop in profit due to loading shading, while 43.2% were still making the same profit despite the effects of loading shading on their businesses. 
	Table 4.6: Percentage distribution of Small and Medium Enterprises by social economic characteristics

	Characteristic
	 
	Number 
	 
	Percent

	Cost of alternative source of power 
	 
	 
	 
	 
	 
	 

	Less than K500.00
	 
	84
	 
	54.2

	K500.00 to K1000.00
	 
	71
	 
	45.8

	Effects of load shedding on cost of production of SME
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	 
	 
	 

	Increase in raw materials 
	 
	34
	 
	21.9

	Increase in electricity tariffs 
	 
	7
	 
	4.5

	Increase in the cost of fuel 
	 
	71
	 
	45.8

	Increase in labour expenditure 
	 
	45
	 
	29.0

	Business still making the same profit despite load shading 
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	 
	 
	 

	Yes
	 
	67
	 
	43.2

	No
	 
	88
	 
	56.8

	Total
	 
	155
	 
	100


   Source: Author

[bookmark: _Toc56200647][bookmark: _Toc96790168]4.2. Chi-square test results
[bookmark: _Toc56200648][bookmark: _Toc96790169]4.2.1 Demographic characteristics and viability of small and medium enterprises
Table 4.3 shows results of a chi-square test of being viable and not being viable by demographic characteristics of small and medium enterprises. Private limited companies and Sole proprietorship enterprises were not viable with 65.4% and 55.9%, respectively. It was observed that 29% of a Partnership type of Enterprise was not viable while 45% of family-owned enterprises were also not viable. The results show that there was no statistical relationship between the type of Enterprise and viability with a P-value of 0.580.
The results in the table further show the relationship between the nature of an enterprise and viability. Welding/Carpentry working were 64.7% not viable, seconded by services with 61.8% not viable. Whole/Retail trading and Agro-processing had unviability of 56.9% and 51.6%, respectively, while manufacturing had 46.7% unviability. The results also show that there was no statistical relationship between the nature of Enterprise and viability with a P-value of 0.783.

	Table 4.3: Percentage distribution of small and medium enterprises that were viable and not viable by demographic characteristics 

	

	 
	percentage of small and medium enterprises that where:
	 
	 

	 
	
	 
	 

	Characteristic
	Viable
	Not Viable
	Number of enterprises
	P-value

	 
	 
	 
	
	 

	Type of enterprise
	 
	 
	 
	 

	Partnership
	42
	29
	50
	0.580

	Sole proprietorship
	44.1
	55.9
	59
	 

	Private limited company
	34.6
	65.4
	26
	 

	Family-owned business
	55
	45
	20
	 

	Nature of enterprise
	 
	 
	 
	 

	Agro processing
	48.4
	51.6
	31
	0.783

	Manufacturing
	53.3
	46.7
	15
	 

	Services
	38.3
	61.8
	34
	 

	Welding/Carpentry working
	35.3
	64.7
	17
	 

	Whole/Retail trading
	43.1
	56.9
	58
	 

	Total
	88
	67
	155
	 


   Source: Author

[bookmark: _Toc56200649][bookmark: _Toc96790170]4.2.2. Socio-economic characteristics and viability of small and medium enterprises.
Table 4.4 shows results of a chi-square test of being viable and not being viable by social-economic characteristics of small and medium enterprises. Fifty-seven percent of enterprises making a monthly turnover of less than K20,000 were not viable, while 55.6% of the enterprises with K20,000 to K30,000 monthly turnovers were also not viable. The results show that there was a statistically significant relationship between the monthly turnover of an enterprise and viability with a P-value of 0.048. 
The results further show that 56.8% of the enterprises that were experiencing load shading for less than 2 hours were not viable, whereas 60% of the enterprises that experienced load shading for 4 hours were not viable. There was a statistically significant relationship between the number of hours of load shading and the viability of an enterprise with a P-value of 0.005.
Furthermore, 57.8% of the enterprises that had an alternative source of power were not viable, and 53.7% of the enterprises that had no alternative source of power were as well not viable. The P-value for this was 0.035, which implies that there was a statistical relationship between Enterprise having an alternative source of power supply and viability.
It was also observed that enterprises with generators had 58.9% unviability while those that totally depended on ZESCO had 56% of them not being viable. Those that were using solar panels had 53.8% of not being viable. The results show that there was no statistical relationship between the type of alternative source of power supply and viability with a P-value of 0.767. 
The results in the table further show that 59.2% of the enterprises using less than K500 for the alternative source of power were not viable, and 54.8% of the enterprises that used K500 to K1000 for an alternative source of power were unviable. The results show that there was no statistical relationship between the cost of an alternative source of power supply and the viability of an enterprise with a P-value of 0.582. 


	Table 4.4: Percentage distribution of small and medium enterprises that were viable and not viable by social economic characteristics 

	

	 
	percentage of small and medium enterprises that where:
	 
	 

	 
	
	 
	 

	Characteristic
	Viable
	Not Viable
	Number of enterprises
	P-value

	 
	 
	 
	
	 

	Monthly turnover of an enterprise
	 
	 
	 
	 

	Less than K20,000
	42.2
	57.9
	57
	0.048

	K20,000 to K30,000
	44.4
	55.6
	54
	 

	K30,000 to K40,000
	33.3
	45
	24
	 

	K40,000 to K50,000
	55
	45
	20
	 

	Number of hours without power
	 
	 
	 
	 

	Less than 2 hours
	43.8
	56.8
	130
	0.005

	4hours
	40
	60
	25
	 

	Alternative source of power
	 
	 
	 
	 

	Yes
	42.1
	57.8
	114
	0.035

	No
	46.3
	53.7
	41
	 

	Type of alternative power
	 
	 
	 
	 

	Generators
	41.1
	58.9
	73
	0.767

	Solar Panels
	43.2
	53.8
	34
	 

	None but ZESCO
	44.7
	56
	48
	 

	Cost of alternative source of power
	 
	 
	 
	 

	Less than K500
	40.9
	59.2
	71
	0.582

	K500 to K1000
	45.2
	54.8
	84
	 

	Effects of load shading
	 
	 
	 
	 

	Increase in electricity tariffs
	71.4
	28.6
	7
	0.003

	Increase in labour expenditure 
	53.3
	46.7
	45
	 

	Increase in raw materials 
	31.3
	68.8
	32
	 

	Increase in the cost of fuel 
	39.4
	60.6
	71
	 

	Total
	88
	67
	155
	 


Source: Author

[bookmark: _Toc56200651]It was noted that 68.8% of the enterprises affected by load shading through an increased raw material were not viable. Enterprises with an increase in the cost of fuel were 60.6% unviable. The results show that there was a statistical relationship between the effects of load shading and the viability of an enterprise with a P-value of 0.003
[bookmark: _Toc96790171]CHAPTER FIVE: CONCLUSION AND RECOMMENDATIONS
[bookmark: _Toc96790172]5.1. Conclusion

Zambia’s overreliance on hydro generation suffered a setback in 2015 when there was a drastic reduction in electricity supply which was attributed to the reduced generation by ZESCO Limited (ZESCO) due to the low water levels in the reserves caused by poor rainfall in 2014/15 rainy season. The resultant power deficit of between 560 to 1000 MW resulted in load shedding of up to 8 hours. The load shedding affected most business operations and financial viability. 
The small and medium enterprises were the most affected mainly due to their lack of resilience and limited capacity to invest in alternative energy sources. Given the importance of small and medium enterprises in the economy, it was imperative that the impact of load shedding is studied and understood so that corrective steps are undertaken. Meanwhile, SMEs from Chainda Compound reported a loss in turnover as a result of load shedding ranging from K0 to 15,000. On average, the reported loss in turnover was K19,251.16.
The general demographic and characteristics of the sample established that most small and medium enterprises are not yet formalized, although they have existed for some years. The small and medium enterprises of Chainda Compound faced serious electricity constraints. Most Enterprises provide employment to an average of 4 employees who are given wages. Most enterprises were uncertain about the loading schedules because these were not strictly followed by ZESCO. It was noted in the study that 45% of the SMEs incurred K500 to K1000 costs for an alternative source of power supply.
This study has established that the incidence of load shedding led to adverse disruptions in the operations of most small and medium enterprises in the study area. Furthermore, most small and medium enterprises in Chainda Compound had inadequate response strategies as they could not use alternative sources of energy. Most small and medium enterprises in Chainda resorted to reducing their work outputs resulting in reduced turnover whilst incurring additional costs such as idle labour and overtime. Some enterprises suffered losses due to equipment damage and high replacement costs. The study confirms the proposition that small enterprises were adversely affected by load shedding and that there is a possible inverse relationship between load shedding and small enterprise productivity as well as general business performance.
[bookmark: _Toc96790173]5.2. Recommendations 
Most small and medium enterprises are not formalized and have limited insurance, which is a risk to their business operations and financial viability. It is recommended that Government put in place initiatives that promote business formalization and insurance schemes. Once formalized, it will be easy for small enterprises to access support such as credit to access alternative sources of energy and insurance schemes. 
The lack of cost-reflective tariffs has discouraged investment in both additional hydroelectricity capacity and alternative sources of electricity. The cost-of-service study being undertaken by the Energy Regulation Board (ERB) in 2017 must be utilized and its recommendations implemented in full so that a clear cost of power production is known and the migration path to cost reflectivity is clearly understood and known by all concerned. 
Whilst the 2015 power situation was induced by a natural phenomenon, there is still concern that ZESCO must improve on the quality-of-service delivery. A case in point is when small enterprises could not plan their business operations because the load shedding schedules that were published by ZESCO were not strictly followed. Additionally, the enterprises reported that they did not have access to information on the load shedding schedules developed by the Utility. In this regard, ZESCO must increase awareness of information on the load shedding schedules. Further, the ERB must enhance the Key Performance. Indicator Framework (KPI) for ZESCO to cover the aspect of adherence to load shedding schedules.
In addition, specific studies must be commissioned to ascertain the comparative cost-benefit analysis for hydroelectricity in comparison to alternative sources of electricity. 
The over-dependence on hydropower coupled with the inability by small enterprises to respond to any disaster in the electricity system makes it inevitable that the country diversifies the energy mix. The country must develop an integrated Resource Management Plan (IRP) that will clearly outline pipeline projects for alternative sources of energy such as solar, coal, geothermal and wind, which are less prone to disasters such as reduced water levels.
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	No
	Task
	Responsible Person
	Jan-21
	Feb-21
	Mar-21
	Apr-21
	May-21
	Jun-21

	1
	Preparation of Research proposal and Proposal review
	Researcher and Supervisor
	 
	 
	 
	 
	 
	 

	2
	Submission and defending of the proposal to the University of Zambia
	Researcher 
	 
	 
	 
	 
	 
	 

	3
	Preparation of the data collection tools and mobilization of all the required resources.
	Researcher
	 
	 
	 
	 
	 
	 

	4
	Obtaining permission to collect data from local authorities and University of  Zambia Research committee.
	Researcher
	 
	 
	 
	 
	 
	 

	5
	Data Collection
	Researcher
	 
	 
	 
	 
	 
	 

	6
	Data cleaning, Analysis
	Researcher 
	 
	 
	 
	 
	 
	 

	7
	Report writing
	Researcher
	 
	 
	 
	 
	 
	 

	8
	Report review
	Supervisor
	 
	 
	 
	 
	 
	 

	9
	Submission of the final study report to University of Zambia
	Researcher
	 
	 
	 
	 
	 
	 


[bookmark: _Toc96790177]Appendix II. Budget
	No
	Activity
	Resource
	Cost (ZMW)

	1
	Submission of the proposal to the supervisor and agreeing on the study strategy.
	Transport expenses
	K500

	2
	Preparation of the data collection tools and mobilization of all the required resources.
	Stationary ream of paper, pencils

Printing of questionnaire
	K150


K200

	3
	COVID materials and Pre-testing the data collection tools.
	Transport and lunch
	K1,000

	4
	Obtaining permission to collect data from authorities
	Transport
	K500

	5
	Data collection
	Transport
	K2,000

	6
	Final writing of Research findings
	Printing and binding
	K300

	7
	Submission of the research findings to University of Zambia
	Transport:
	K500

	8
	Miscellaneous 

	-
	K1,000

	Total
	K 6,150










Appendix III: QUESTIONNAIRE
QUESTIONNAIRE ON EFFECT OF LOAD SHEDDING ON THE VIABILITY OF SMEs IN CHAINDA COMPOUND
Dear Respondent, 
This is an academic survey questionnaire which is aimed at identifying and collecting data about the effect of load shedding on the viability of small medium enterprises in Chainda Compound. Your kind and objective response will significantly highlight these negative effects from your perspective and contribute to finding practical solution to this phenomenon. 
This is purely academic exercise and any information given would not be disclosed.
SECTION A: DEMOGRAPHICS OF THE COMPANY
1. Name of your organization/Enterprise……………………………… 
2. What is the type of your organization? (Please tick as appropriate) 
a) Private Limited Company 
b) Sole Proprietorship 
c) Partnership 
d) Family-Owned business 
e) Others (please specify) ……………………………………….. 
3. What is the nature of your organization? (Please tick as appropriate) 
a) Welding/Carpentry works 
b) Whole/Retail trading 
c) Manufacturing 
d) Services 
e) Argo processing 
f) Other (specify)…………………………………………………… 
4. What is your average monthly turnover of your business? 
1) Less than K 20,000.00 
2) K 20,000.00 to K 30,000.00 
3) K 30,000.00 to K 40,000.00 
4) K 40,000.00 to K 50,000.00 
5) Other (please specify) K……………….. 
SECTION B: 
The following questions relate to the negative effect of erratic power supply on the daily operations of Small and Medium Enterprises.
6. For how long does power go off?
1) 4 Hours
2) 8 Hours
3) 12 Hours
7.  Does your business use any alternative source of power supply for your operations when national grid is off? Yes/No 
8.  Which type of alternative source of power supply does your company uses? .......................
1) Generators 
2) Solar Panels 
3) Bio Gas 
4) Plants 
5) Other (please specify) ...........................................................
9.  How much does the alternative source of power cost your business? ..............................
1) Less than K500.00
2) K500.00 to K1000.00
10.  How does load shedding affect your cost of production? ......................................
a) Increase in raw materials 
b) Increase in electricity tariffs 
c) Increase in the cost fuel 
d) Increase in labour expenditure 
e) Other (please specify) ……………………….............................
11. Are you still making the same profit before load shading started?
1) Yes
2) No
11. What do you think should be done to improve the power supply in relation to SMEs?
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Figure 4.1: Percent distribution of Small and Medium Enterprises by type


Private Limited Company	
16.7741935483871	Sole Proprietorship	
38.064516129032263	Partnership	
32.258064516129032	Family Owned Business	
12.90322580645161	


Figure 4.2: Percentage distribution of Small and Medium Enterprises having alternative source of power
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