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                                                       ABSTRACT 

The service sector is at the heart of Kenya’s economic growth as it accounts for approximately 

half of Kenya’s GDP at 50.7%. However, statistics from the World Bank and KNBS reveal that 

with adequate value addition, this sector can hit a projected target of 70%.This study employed 

the 2018 cross-sectional World Bank Enterprise survey data in determining those factors that 

influenced labor productivity in the Kenyan service sector. The study also sought to examine 

how the impact of these variables on labor productivity varied based on the size of the firm. 

Labor productivity is a measure of efficiency in the production process and refers to a firm’s 

generation of higher value-added or production per unit of labor. Following Corvers (1997), the 

labor productivity model was modified and extended to capture other relevant but omitted 

variables. The two-stage switching regressions model was employed to correct for the firm-size 

effect on labor productivity. The study findings revealed that capital intensity, high school 

education and managers’ experience impacted positively and significantly on labor productivity 

for both firm. The impact was higher among the large firms. Tax administration significantly 

decreased labor productivity across all firms with the impact being higher for the large firms. 

The selectivity variable was significant across both firms hence supporting the role of self-

selection in labor productivity studies. To optimize labor productivity, the study recommended 

favorable and less bureaucratic tax regulations as well as heavy investment in human capital. 

Key words: Service sector, labor productivity, two-stage switching regression, Kenya. 
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CHAPTER ONE: INTRODUCTION 

1.1 Background of the study 

The profitability and survival of any firm are determined by its performance. To a large extent, 

this depends on labor productivity. Labor productivity is a measure of efficiency in the 

production process and refers to a firm’s generation of higher value-added or production per unit 

of labor (Heshmati and Rashidghalam, 2016). High labor productivity implies that a firm can 

produce at least the same amount of output with fewer laborers. With increased output, a firm 

takes advantage of economies of scale thus increasing its profit potential (KNBS, 2017). 

High labor productivity stimulates a firm’s growth since high revenue enables re-investment 

from the surplus generated. There is more return from this re-investment on the factors of 

production with a rapid increase in both domestic and private consumption (KNBS, 2017). 

Furthermore, KNBS and World Bank statistics reveal that employee wage tends to increase with 

the increase in a firm’s productivity across the private and public sectors of the Kenyan 

economy. These linkages directly impact on the overall performance of the economy. This is 

realized through a rise in the GDP growth rate.  

1.2 The service sector in Kenya 

The service sector plays a key role both directly through job creation and revenue generation and 

indirectly through fostering forward and backward linkages to other sectors in an economy 

(Were, 2016). The service industry in Kenya is divided into various sectors. Each contributes to 

job creation and to the Gross Domestic Product. 

1.2.1 Employment contributions by sectors 

The services sector is the main source of employment in Kenya. Table 1.1 shows the share of 

employment of the three major sectors in total employment in Kenya for the year 2018.   
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Table 1.1 Employment creation as a % of total employment 

Sector  %  

Agriculture 57.03 

Services 35.30 

Industry and manufacturing 7.67 

Total 100 

Source: (World Bank, 2019) 

 

From Table 1.1, it is evident that the agricultural sector is the largest employer followed by the 

service sector. The industry and manufacturing sectors create the fewest jobs at only 7.67%.  

The private sector outshines the public sector in terms of service sector employment creation. 

The number of employed persons (in thousands) in the service industry has been progressively 

increasing across the private and public sectors from 2011 to 2015. The private sector also 

created more job opportunities than its public counterpart over the same period. The wholesale, 

retail trade and education are the largest employers for the private sector while education and 

public administration employ the largest number in the public sector. The increment in job 

creation represents an annual average increase of 2.7% employment growth rate for the public 

and 5.8% for the private sector respectively (KNBS, 2016). 

This can be shown by Table 1.2.  
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Table 1.2 Private and Public sectors: Employment by service sub-sector (2011-2015)                                                               

                                                                                                                                                                    ‘000 

Sub-sector                                                                        Year 

2011 2012 2013 2014 2015 

Private Public Private Public Private Public Private Public Private Public 

Retail and wholesale trade, repair of 

motorcycles and vehicles 

189.6 0.8 197.1 0.9 210.9 1.3 218.9 1.3 

 

230.7 1.6 

Storage & transportation 56.1 16.8 58.1 17.1 58.8 17.2 62.1 17.6 64.8 17.8 

Food service and accommodation 64.2 1.4 67.6 1.3 72.1 1.4 71.7 1.4 74.7 1.4 

Information  Communication 78.8 1.7 83.9 1.8 90.6 1.8 97.3 1.8 103.8 1.9 

Insurance &  

financial activities 

48.5 7.9 51.3 8.6 56.3 9.0 58.1 9.4 62.7 10 

Real estate   3.6 - 3.7 - 3.8 - 3.9 - 4.0 - 

Scientific, professional  

& technical activities 

55.6 5.7 56.9 5.8 59.4 5.8 60.7 5.9 62.6 5.9 

Education 100.9 281.2 106.9 289.5 142.5 293.0 166.7 302.3 189.1 318.6 

Social work & human health   

Activities 

68.9 29.0 73.8 30.4 80.1 30.7 85.2 31.1 91.3 32.7 

Entertainment, arts  

& recreation 

3.9 2.2 4.0 2.4 4.3 2.4 4.3 2.4 4.5 2.5 

Defense, public administration and 

compulsory social security 

- 206.0 - 208.2 - 222.4 - 226.9 - 222.0 

Other Service Activities 27.3 - 28.2 - 29.2 - 30.5 - 31.7 - 

Total 697.4 552.7 731.5 566 808 585 859.4 600.1 919.9 614.4 

Source:KNBS,2016
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1.2.2 The contribution of the service sector to Kenya’s GDP 

The service sector is a key driver to Kenya’s economy. The sector contributed 47% of Kenya's 

Gross Domestic Product in 1980. It accounted for 51% in 1990, with the figure remaining 

constant in 2000. It then rose significantly to 58% in 2011 with a further increase to 62.5% in 

2015 (World Bank, 2015). This sector continues to play a crucial role in the acceleration of 

growth for the Kenyan economy with several of its intensive-knowledge sub-sectors such as 

telecommunications, tourism, finance and business showing continued prosperity over the past 

decade. From the period 2006 to 2013, 72% of the increase in Kenya’s GDP emanated from the 

services sector (World Bank, 2015). 

 

Kenya’s service exports have grown very fast over the last one decade, with tourism and 

transport being the two largest contributors. The services exports have also been growing faster 

than goods exports since 2005, accounting for more than half of the increase in total exports 

(World Bank, 2015). This could be attributed to three factors: First, this sector in contrast to 

manufacturing and agriculture is less dependent on the high cost of raw materials such as energy 

and land. Second, services are less susceptible to volatile commodity prices. And third, it has a 

smaller physical footprint than its counterparts that have to rely on the land, physical equipment 

and plants (World Bank, 2015) 

 

Statistics from the World Bank and the KNBS reveal that the service sector performed 

comparatively better than the industry, manufacturing and agricultural sectors.  

Figure 1.1 shows the three major sectors’ contribution to Kenya’s GDP from the year 2007 to 

2017. 
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Figure 1.1 Sectorial contributions to Kenya’s Gross Domestic Product (2007-2017) 

 

 

 

Source: (World Bank, 2015., KNBS, 2007-2010., KNBS, 2017) 

 

Figure 1.1 reveals that the service sector makes up the largest contribution to GDP as compared 

to the agricultural, manufacturing and industry sectors. However, despite the service sector’s 

largest share of contribution to GDP, it is also clear that this share has not reached its maximum 

potential. With 58% and 62.5% contributions in the year 2011 and 2015 respectively, it is 

possible for the service industry to hit a projected target of 70% contribution to Kenyan GDP 

(World Bank CEM report, 2016). This could be enhanced through value addition to the service 

industry. (World Bank, 2016). 
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The service sector is further divided into various sub-sectors with each one of them contributing 

to a certain share of Kenya’s GDP. Table 1.3 indicates this sub-sectorial contribution of the 

service industry in Kenya. 

  

Table 1.3 Composition of the service sector in Kenya (2017) 

Sub-sector % contribution to GDP 

Real estate 8.9 

Wholesale and retail 8.8 

Travel and tourism 8.2 

Finance 7.4 

Education 6.1 

Public administration 5.4 

Liberal professions 2.5 

Health 1.8 

Information and Communication Technology 1.6 

Total percentage 50.7 

Source: (KNBS, 2017) 

 

Table 1.3 reveals that real estate makes up the largest contribution to GDP at 8.9%, closely 

followed by the wholesale and retail sub-sector at 8.8%. Health and ICT contribute the lowest at 

1.8 and 1.6 respectively. 

1.3 Statement of the problem 

The service sector is at the heart of Kenya’s economic growth. In the year 2017, it accounted for 

approximately half of Kenya’s GDP at 50.7% (KNBS, 2017). This sector’s share of GDP was 

51% in 1990 and 2000; 58% in 2011 and 62.5% in 2015 (World Bank, 2015). It is estimated that 

with adequate value addition, then the contribution of the services sector to Kenya’s GDP can be 

increased to 70% (World Bank, 2016). 

 

Low labor productivity is experienced across both the SMEs and large-sized service firms. Were 

(2016) pointed out the rampant mismatch between job and employee skill as a catalyst to low 
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labor productivity. Firms have to train employees in a bid to skill up the labor force; a worrying 

trend that results in the not only loss of time but also increased hiring costs. The political 

uncertainty that engulfs every electioneering period also acts as a deterrent to foreign investment 

thus impacting negatively on the transport and tourism service sectors (World Bank, 2015). This 

is evident from service productivity at these periods: 2007-2008, 2013-2014 and 2017 as well 

(World Bank, 2015., KNBS, 2007-2010., KNBS, 2017). 

 

It is also apparent that even though the service share of contribution to GDP appears higher than 

that of agriculture, industry and manufacturing; its job creation potential remains small with a 

mere average of 2.7% for the public and 5.8% for the private sector (KNBS, 2016). More 

importantly, in the Kenyan service sector context, no empirical study has provided insight into 

the degree of variation of productivity determinants across different sized firms. It is thus 

difficult to know which factors are uniquely critical to optimizing productivity levels in 

different-sized firm categories.  

1.4 Research Questions 

     i. What factors are associated with variation in labor productivity among the Kenyan service  

         firms? 

    ii. Is firm-level labor productivity among SMEs and large-sized service firms determined by  

        the same factors?     

1.5 Objectives of the study 

The main objective of this study was to determine the factors associated with firm-level labor 

productivity in Kenyan service sector. The specific objectives were: 

i. To identify factors associated with variation in labor productivity among the Kenyan 

service firms. 

ii. To examine the determinants of labor productivity across SMEs and large-sized service 

firms in Kenya. 

iii. To draw policy implications for increasing labor productivity in the Kenyan service 

firms. 
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1.6 Significance of the Study 

The service sector is a key contributor to Kenya’s GDP and job creation. Therefore, knowing the 

drivers of labor productivity in the sector is vital for increasing firm-level productivity. The 

political uncertainity that engulfs every electioneering period in Kenya acts as deterrent to 

service firm’s productivity and thus profitability. Furthermore, service firms have to bear with 

the high cost of doing business that is reflected through tax rates, trade customs and regulations.  

As a result, this study provides empirical evidence on the impact of tax administrative constraints 

and political uncertainty on firm-level productivity among the service sectors in Kenya. The 

study also addresses the selectivity bias problem by controlling for firm size in labor productivity 

studies. 

The study findings can inform policies and interventions to be undertaken by the private sector 

and the government of Kenya through vision 2030 so as to increase labor productivity among the 

service firms. The findings will also be useful to the labor unions, Federation of Kenya 

Employers (FKE) and the Salaries and Remuneration Commission as they can inform wage 

setting policies. The tax authorities i.e. KRA are able to design favorable tax policies that can 

ease on the production cost of the service firms. 

1.7 Organization of the study 

The rest of the paper was organized as follows: Chapter two presented the theoretical, empirical 

and overview of the literature. Chapter three presented the methodology. It described the 

theoretical framework, empirical model specification, data type and sources, measurement and 

definition of variables. It also discussed the potential econometric issues that were likely to be 

encountered in this study. Chapter four discussed the empirical findings while chapter five 

presented a summary of the empirical findings, conclusions, recommendations and areas for 

further research. 
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CHAPTER TWO: LITERATURE REVIEW 

2.1 Theoretical review  

The research employed the neoclassical production function, Koss-Lewis productivity theory and 

the human capital theory of labor productivity in an attempt to trace the factors that most 

importantly influence labor productivity in the service industries in Kenya. 

2.2.1 Neoclassical production function 

The production function specifies the maximum output from a given quantity of inputs given the 

available technology, that is, the technically feasible output when the firm operates efficiently 

(Jehle and Reny, 2011). Therefore, productivity is a measure of efficiency in the production 

process; that is, how much output is produced from a given set of inputs and is expressed as an 

output-input ratio (Jehle and Reny, 2011). The production function pioneered by Cobb and 

Douglas (1928) is popular in the theoretical literature. It assumes two inputs; labor and capital 

and that their elasticity of substitution is equal to one (Cobb and Douglas, 1928).  

2.2.2 Koss-Lewis Productivity theory 

According to Koss and Lewis (1993), the neoclassical production function pioneered by Cobb 

and Douglas (1928) could not accurately account for labor productivity. This is due to the fact 

that it failed to accommodate other variables that may affect firm-level productivity.  

The variables proposed by Koss and Lewis include: energy (oil, gas, water, electricity); material 

(raw material, purchased parts); fixed capital (land, buildings, offices, machinery and 

equipment); working capital  (inventory, cash, accounts receivable); customer and employee 

satisfaction; quality, labor management,  market share and competitive advantage, sales revenue, 

dividends and interest.  

2.2.3 Human capital theory of labor productivity 

This theory predicts that human capital variables impact on labor productivity. It was introduced 

by Schultz (1961) and formalized by Becker (1964). Welch (1970) extended it by emphasizing 

the productive value of education through the worker, allocative, diffusion and research effects. 

Further seminal contributions were made by Mincer (1974). 

According to Schultz (1961), knowledge and skill were a form of capital which was basically a 

product of predetermined investment. Schultz drew reference to the Western countries, 
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explaining that investment in human capital was a core reason for their increment in national 

output. There also existed a direct relationship between human capital investment and the overall 

increase in employees’ wages. 

Becker (1964) formalized this theory and asserted that human capital was directly beneficial in 

the production process. According to Becker (1964), education and training raised the workers’ 

productivity by transmitting vital knowledge and skills. The link between human capital and 

labor productivity was analyzed using the earnings function framework, whereby earnings were 

used as a proxy to productivity. 

According to Welch (1970), education had four effects on productivity namely: the worker, 

allocative, diffusion and research effects. Under the worker effect, education raised the marginal 

productivity of workers with respect to a given good. Highly educated workers were thus 

presumed to be more efficient in working with the given resources. With the allocative effect, 

better-educated workers exhibited greater efficiency through proper allocation of input factors in 

the production process. Through the diffusion effect, well-trained and educated workers are more 

able to conform to changes in technology and are thus able to introduce new techniques of 

production more quickly. With the research effect, higher education plays a pivotal role in 

fostering technological progress and productivity growth. 

 

Mincer (1974) extended the human capital theory to capture the spillover effects of human 

capital investment. Mincer noted that human capital did not only involve the integration of given 

knowledge in laborers but also the generation of new knowledge which triggered technical 

progress and innovation. The human capital theory thus predicted that employees’ level of 

education, skills, managerial experience and Research & Development impacted positively on 

labor productivity at a firm-level. 
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2.2 Empirical Review 

Heshmati and Su (2011) studied the source and development of labor productivity among 

Chinese firms from the period 2000-2009. The drivers of labor productivity were identified at 

firm-level using multiple regressions. The results revealed that investment in fixed assets and the 

average wage for labor impacted positively on labor productivity. A 1% increase in wage 

increased labor productivity by 0.201% while a 1% increase in fixed asset investment increased 

labor productivity by 0.165% ceteris paribus. Both variables were statistically significant at 1%. 

Well remunerated employees have the motivation to work and are thus highly productive.  Firms 

that invest heavily on fixed assets realize a higher value-added since capital provides labor with 

the tools necessary to make it efficient and effective.  

Corvers (1997) studied the impact of human capital on labor productivity across seven member 

countries (Spain, Germany, Denmark, France, Netherlands, Belgium, Great Britain) of the 

European Union. Using firm-level panel data from the Eurostat’s Labor Force Survey (1988-

1991), the study found that an increase in years of education had a positive influence on a firm’s 

productivity. A one more year of education increased labor productivity by 0.1 % while at the 

same time decreasing unit labor costs by 0.2%. Employees with university or college 

qualification contributed more to labor productivity compared to those with primary and 

secondary school education levels. The study found that labor productivity tends to increase with 

an increase in the skilled labor force leading to the conclusion that firms should hire highly 

educated workers or invest in skills development through the on-job-training if they were to 

realize maximum labor productivity. 

In a study to determine the impact of the daily working hours on productivity, De Grip et al. 

(2016) drew a study sample of 332 workers from a call center in the Netherlands. The panel data 

collected contained employee working hours captured on a daily basis and each employee’s 

performance. Employee output was measured by the number of calls answered. The study found 

that a 1 % increase in working hours increased output by a mere 0.9 %.  This result suggested 

that as labor hours increase, fatigue sets in resulting in a decline in the marginal productivity of 

an extra labor hour.  
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Okumu et al. (2018) used the 2013 World Bank Enterprise data in determining the impact of 

innovation on labor productivity among SMEs in Uganda. The study employed the quantile 

estimation technique. The results revealed a neutral relationship between a firm’s engagement in 

any kind of innovation and labor productivity ceteris paribus. This association was neutral across 

different quantiles; 25th -low, 50th -medium and 75th -high (labor productivity firms). This implied 

that irrespective of a firm’s level of labor productivity, firms that engaged in only one innovation 

were not significantly different from non-innovating firms. However, there was complementary 

evidence among process, marketing, product and organizational innovation. A positive 

relationship did exist between labor productivity and innovation when a firm engaged in all four 

innovation types. Thus, efforts to incentivize innovation ought to be inclusive enough so as to 

trigger all the four types of innovation. 

 

Bigsten et al (2010) used firm-level data from the 2007 World Bank Investment Climate survey 

to assess whether the size of the firm had any impact on labor productivity. From the descriptive 

statistics, the findings revealed that labor productivity increased with the size of the firm. The 

most often cited reason is that larger firms are much more capital-intensive than smaller firms. 

As a result, each worker in a larger firm is more equipped with machinery hence more efficient 

than their counterparts in smaller firms. The study further revealed that the capital-labor ratio 

among large firms was about 80 % higher than that for small firms. The study thus implied that 

investing in machinery and equipment was very crucial in increasing labor productivity.  

 

Heshmati and Rashidghalam (2016) studied the determinants of labor productivity in Kenyan 

service and manufacturing industries using the 2013 World Bank Enterprise data. The results 

showed that a 1% increase in capital intensity increased labor productivity by 0.007% ceteris 

paribus. The capital intensity variable was however surprisingly found to be statistically 

insignificant yet theory suggests that capital provides labor with the tools necessary to make it 

efficient and effective; and as a result, it should impact positively and significantly on labor 

productivity. Furthermore, the study revealed that a 1% increase in electricity intensity increased 

labor productivity by 0.053% holding other factors constant. Energy provides the grip in the 

production process by spearheading the growth of technological systems and innovations hence 

influencing labor productivity positively. 
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Goedhuys et al (2008) examined the drivers of labor productivity among Tanzanian enterprises 

using the World Bank Investment Climate Surveys (ICS) data. The study specifically sought to 

investigate the relative significance of the business environment and advances in technology on 

firm-level productivity. From the OLS regression results: Being ISO Certified increased a firm’s 

labor productivity by 0.792% while schooling beyond secondary levels for a firm’s top manager 

increased labor productivity by 0.791% holding other factors constant. ISO certification creates a 

global market network; acts as a quality signal enabling firms to charge higher prices. These two 

variables were also found to be statistically significant at 1%. An employee who received formal 

training increased labor productivity by 0.031% while a firm that reported Customs, taxes and 

trade regulations had a decline in its labor productivity by 0.34% ceteris paribus. Work 

experience and employee training leads to a vast and diversified pool of knowledge, skills and 

expertise which are key ingredients to high labor productivity. 

 

Mensah (2016) estimated the influence of power outages on firm productivity among 15 Sub-

Saharan African countries using panel data from the World Bank Enterprise Surveys. An 

augmented Cobb-Douglas production function was estimated using the Instrumental Variable 

method. Variations in the hydroelectric generation were used as the instrumental variable to the 

number of power outages. The second stage instrumental variable estimates revealed a 

significant and robust negative effect of power outages on firm-level productivity. The results 

indicated that a 1% increase in outage intensity decreased a firm’s revenue by 6.18% and also the 

overall firm-level productivity by between 0.6% and 1.1% holding other factors constant. The 

results suggested that power shortages served as a negative shock to the productivity of firms by 

constraining the production process and consequently, the productivity of factor inputs. 

 

Biggs et al. (1995) examined the influence of technological investment and firm-based training 

on enterprise productivity in three Sub-Saharan countries: Kenya, Zimbabwe and Ghana. An 

augmented production function was estimated using the RPED data set. From the OLS 

regression results, the coefficients for worker training and technology were found to be 

statistically significant at a 5% level. The estimated coefficient indicated that holding other 

factors constant, training increased enterprise productivity by 49%. Formal training programmes 
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impart useful skills and expertise among employees which necessitates efficiency, innovative 

and timely accomplishment of tasks. The relationship between investment in technology, export 

and a firm value-added was also found to be positive. From the probit regression, being an 

exporter increased the likelihood of a firm’s investment in technology by 0.45. Investment in 

technology then increased the value-added by 29% holding other factors constant. The results 

revealed that highly intensive technology firms invested in R&D; an investment that significantly 

increased labor productivity.   

 

Heshmati and Uwitonze (2016) conducted a study to determine the impact of innovation and 

Research and Development (R & D) on the service sector performance in Rwanda. The study 

employed Enterprise Survey data (2010-2012) from the World Bank database as well as data 

from the National Institute of Statistics of Rwanda. From the linear regression results, it was 

found that a 1% increase in a firm’s innovation capacity increased total service sales output by 

0.1124% holding other factors constant. Therefore, service industries that invest more in the 

innovation of new products boast of a competitive advantage over those firms that choose not to. 

 

Nagler and Naude (2014) used the World Bank’s LSMS-ISA panel data to estimate the impact of 

location on labor productivity among enterprises in four African countries: Ethiopia, Malawi, 

Nigeria and Uganda. Productivity dispersal statistics revealed that households whose enterprises 

were located up to 10 km from a population center were the most productive ones. They were 

followed closely by those located 25-50 km away. However, the results revealed significantly 

lower labor productivity for enterprises of those households located more than 50 km away. The 

Heckman selection model regression results showed that in the selection stage, rural households 

were less likely to operate a non-farm enterprise. In the second stage, a firm located in the rural 

area was likely to incur a decline in labor productivity by 102.6% ceteris paribus (for Ethiopian 

firms). The impact of the variable rural on labor productivity was also found to be negative for 

Malawi (-0.444), Nigeria (-0.461) and Uganda (-0.357), showing that rural enterprises were less 

productive. Enterprises located in urban areas have close proximity to the market, infrastructural 

and telecommunication amenities hence more productive than their rural counterparts. 



15 
 

2.3 Overview of Literature 

The literature review has identified various factors that influence firm-level labor productivity. 

The theoretical literature pointed out energy, material, capital intensity and human capital 

variables (education, formal training, R&D and manager’s experience) as key drivers of labor 

productivity. From the empirical perspective, evidence was provided for these factors in addition 

to other variables namely: firm size, location and power outages. The empirical literature 

suggested that these factors influenced labor productivity positively or negatively.  

However, from the reviewed literature studies, it is clear that the estimated labor productivity 

models suffered from the problem of omitted variable bias. No evidence has been provided on 

the impact of tax administration and political uncertainty on firm-level productivity in the 

Kenyan service sector context. Therefore, this study will contribute to the existing literature by 

studying the impact of these previously omitted variables on labor productivity among the 

Kenyan service sectors. This study will also show that the determinants of labor productivity are 

not identical across the SMEs and large-sized firms, hence the essence need to control for firm 

size effect in labor productivity studies. 

Furthermore, with the exception of Heshmati and Rashidghalam (2016), the majority of the 

previous studies have focused on productivity among the manufacturing firms in Kenya. 

Heshmati and Rashidghalam (2016) investigated the drivers of labor productivity in Kenyan 

manufacturing and service industries using the 2013 enterprise survey data. The study combined 

the two sectors. No single study has distinctly investigated the drivers of labor productivity 

within the Kenyan service sectors. This study will thus set out to identify factors that influence 

labor productivity specifically for the service sector only. This study will employ the 2018 

enterprise data. This data set has more variables and firms (1001) as opposed to the 2013 data 

which has 781 firms. 
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CHAPTER THREE: METHODOLOGY 

3.1 Introduction 

This chapter explained the methodology that was used in executing the research. The chapter 

described the theoretical framework, empirical model specification, data type and sources, 

variable definition and measurement and the potential econometric issues that were encountered 

in this study. 

3.2 Theoretical framework 

Consider a standard Cobb Douglas production function: 

𝒀𝒊 = 𝑨𝑲𝒊
𝜶𝑳𝒊

∗𝜷
…………………………………………………………………………………………(𝟏) 

Where  𝒀𝒊 is the output produced by an individual firm. 𝑨 represents the state of firm technology. 

𝑲𝒊is the physical capital of an individual firm while 𝑳𝒊
∗represents efficiency units of labor. 

𝜶&𝜷 are input elasticities or shares. Following Corvers (1997), labor efficiency units are 

assumed to comprise of the number of laborers in a firm or labor hours and the three levels of 

education (lower, intermediate and higher). However, as per the World Bank Enterprise Survey 

data 2018, the efficiency units of labor will comprise of the number of productive workers with 

high school education qualifications.From the data set, education is not captured as dummies 

(with levels), but is rather quantitatively measured. 

 

It follows therefore that the labor efficiency equation will take the following form: 

𝑳𝒊
∗ = 𝑯.……………………………………………………………………………………………… . (𝟐) 

Where 𝑯 represents the number of productive workers with high school education qualifications. 

Substituting equation (2) into equation (1) and dividing both sides by quantity of labor gives an 

expression for labor productivity. 

 

𝒀

𝑳
= 𝑨(

𝑲

𝑳
)
𝜶

𝑯𝜷…………………………………………………………………………………… . (𝟑) 

Where the parameters 𝛼 and 𝛽  indicate the share of contribution of each variable to labor 

productivity. 
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From equation 3, labor productivity level depends on the relative shares of capital intensity and 

the number of productive workers with high school education qualifications. Therefore, equation 

3 shows the worker effect; that is; with a positive marginal product, a higher number of 

productive workers with high school education qualifications can produce more output (Welch, 

1970).  

3.3 Empirical model specification 

Rewriting equation (4) into logarithmic form and taking into account the use of cross-sectional 

data as opposed to panel data by Corvers, we arrive at a standard service industry model where 

labor productivity is studied in different firms at the same point in time; in this case one year. 

𝒍𝒏 (
𝒀

𝑳
)
𝒊
= 𝑨 + 𝜶𝒍𝒏(

𝑲

𝑳
)
𝒊
+ 𝜷𝟏𝒍𝒏𝑯𝒊 + 𝝁𝒊…………………………………………………………(𝟒) 

Following the 2018 World Bank Enterprise Survey data, we modify and extend Corvers (1997) 

model by incorporating other human capital variables. We add managers’ experience and formal 

training which are denoted by M and T respectively. 

𝒍𝒏 (
𝒀

𝑳
)
𝒊
= 𝑨 + 𝜶𝒍𝒏(

𝑲

𝑳
)
𝒊
+𝜷𝟏𝒍𝒏𝑯𝒊 + 𝜷𝟐𝑴𝒊 + 𝜷𝟑𝑻𝒊 + 𝝁𝒊…………………………………… . (𝟓) 

Equation 5 shows the allocation effect i.e. highly-qualified and experienced labor is able to use 

available techniques and inputs more efficiently. 

 

The theoretical literature review suggests that other variables influence labor productivity. Koss 

and Lewis (1993) have been able to vividly demonstrate the role played by energy in the 

production process. Energy encourages the spread of innovations and technological systems that 

help replace human and animal muscles. Koss and Lewis (1993) also pointed out that a 

production function without energy is rendered incomplete. Therefore, this study extends 

Corvers model to include power outages. This variable is denoted by P.  

𝒍𝒏 (
𝒀

𝑳
)
𝒊
= 𝑨 + 𝜶𝒍𝒏(

𝑲

𝑳
)
𝒊
+ 𝜷𝟏𝒍𝒏𝑯𝒊 + 𝜷𝟐𝑴𝒊 + 𝜷𝟑𝑻𝒊 + 𝜷𝟒𝑷𝒊 + 𝝁𝒊…………………………(𝟔) 

 

This study will contribute to the existing literature by examining the influence of tax 

administrative constraints and political uncertainty on firm-level productivity among the Kenyan 

service sectors. 



18 
 

 

𝒍𝒏 (
𝒀

𝑳
)
𝒊
= 𝑨 + 𝜶𝒍𝒏(

𝑲

𝑳
)
𝒊
+ 𝜷𝟏𝒍𝒏𝑯𝒊 + 𝜷𝟐𝑴𝒊 + 𝜷𝟑𝑻𝒊 + 𝜷𝟒𝑷𝒊 + 𝜷𝟓𝑫𝒊 + 𝜷𝟔𝑼𝒊

+ 𝝁𝒊……………………………………………………………………………………(𝟕) 

 

Whereby 𝑫𝒊 denotes tax administrative constraints while 𝑼𝒊 denote a firm’s political uncertainty 

status. 

By letting 𝜶𝒔to be a common term representing the population parameters: 

𝒍𝒏 (
𝒀

𝑳
)
𝒊
= 𝜶𝟎 + 𝜶𝟏𝒍𝒏 (

𝑲

𝑳
)
𝒊
+ 𝜶𝟐𝒍𝒏𝑯𝒊 + 𝜶𝟑𝑴𝒊  + 𝜶𝟒𝑻𝒊  + 𝜶𝟓𝑷𝒊  +  𝜶𝟔𝑫𝒊   +  𝜶𝟕𝑼𝒊

+ 𝝁𝒊……………………………………………………………………………………(𝟖) 

However, this study not only seeks to identify the determinants of labor productivity but also the 

degree of variation of the impact of these variables across the SMEs and large-sized firms. In 

order to compare the determinants of labor productivity across the 2 different sized firms, 2 

equations are specified as follows: 

{
 
 
 
 
 
 

 
 
 
 
 
 𝒍𝒏 (

𝒀

𝑳
)
𝒔𝒊

= 𝜶𝟎 + 𝜶𝟏𝒍𝒏 (
𝑲

𝑳
)
𝒊
+ 𝜶𝟐𝒍𝒏𝑯𝒊 + 𝜶𝟑𝑴𝒊   +  𝜶𝟒𝑻𝒊  + 𝜶𝟓𝑷𝒊  +  𝜶𝟔𝑫𝒊  

+ 𝜶𝟕𝑼𝒊 + 𝝁𝒔𝒊 ……………………………………………………………………………………… . (𝟗𝒂) 

𝒍𝒏 (
𝒀

𝑳
)
𝒍𝒊

= 𝜶𝟎 + 𝜶𝟏𝒍𝒏 (
𝑲

𝑳
)
𝒊
+ 𝜶𝟐𝒍𝒏𝑯𝒊 + 𝜶𝟑𝑴𝒊  + 𝜶𝟒𝑻𝒊  +  𝜶𝟓𝑷𝒊  +  𝜶𝟔𝑫𝒊 

+ 𝜶𝟕𝑼𝒊 + 𝝁𝒍𝒊 ……………………………………………………………………………………… . . (𝟗𝒃)

   

 

The small letters s and i denote labor productivity equations for SMEs and large sized firms 

respectively. The number of firms is denoted by i for each type of firm. The error terms are 

assumed to be normally distributed with zero mean and constant variance. Using OLS method to 

estimate the coefficients for SMEs and large firms in equations (9a) and (9b) yields unbiased but 

inconsistent estimates. A sample selection problem arises since the separation of these two types 

of firms results into a truncated distribution. To control for this effect, a variant of the two-stage 

estimation method, after Heckman (1979) is employed. The sample selection or truncation is 

treated as a specification error. An equation for firm size determination is thus modeled and 



19 
 

appended onto each of the labor productivity equations in equation 9. The reason is that firm size 

is determined by the difference between the benefits and costs of becoming a particular size 

which may not be observable even though size is. The benefits and costs are however affected by 

a given set of both the observable and the unobservable factors. To formulate an equation for 

firm size, we proceed as follows: 

𝑯𝒊
∗ = 𝑾𝒊𝜸 + 𝝁𝒊…………………………………………………………………………………..10 

Where 𝑾𝒊 is a vector of observable explanatory variables already specified in Equation 9 while 

𝜸    denotes a vector of parameters. 𝝁𝒊 Captures the unobservable variables and is assumed to be 

normally distributed with zero mean and constant variance. 𝑯𝒊
∗ shows the threshold of the 

number of employees in a firm. That is,  

𝑰𝒊 = {   
𝟏 𝒊𝒇 𝒕𝒉𝒆 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒆𝒎𝒑𝒍𝒐𝒚𝒆𝒆𝒔 𝒍𝒊𝒆𝒔 𝒊𝒏 𝒕𝒉𝒆 𝒓𝒂𝒏𝒈𝒆 𝟓 ≥ 𝑯𝒊

∗ ≤ 𝟗𝟗
𝟎 𝒐𝒕𝒉𝒆𝒓𝒘𝒊𝒔𝒆

……………… ..11 

We do not have to design the threshold for firm size since it is already specified in the data 

set. In the  dataset, SMEs are firms with employees ranging between 5 and 99 while the number 

of employees for large firms is greater than or equal to 100.  With 2 possible outcomes for the 

firm size 𝑯𝒊
∗ and assuming that the error term is normally distributed, then the resulting 

formulation gives rise to a probit model: 

{
𝐏𝐫𝐨𝐛(𝐈𝐢 = 𝟏) = ∫ ϕ(𝑡)𝑑𝑡 = 𝛟(𝑊𝑖𝛾),

𝑊𝑖𝛾

−∞
 𝐟𝐨𝐫 𝐒𝐌𝐄𝐬

𝐏𝐫𝐨𝐛(𝐈𝐢 = 𝟎) = ∫ ϕ(𝑡)𝑑𝑡 = 1 − 𝛟(𝑊𝑖𝛾),
∞

𝑊𝑖𝛾
𝐟𝐨𝐫 𝐥𝐚𝐫𝐠𝐞 𝐟𝐢𝐫𝐦𝐬

……………………………...12 

Where ϕ  is the cumulative function of the standard normal distribution and 𝛟 is its density 

function. The estimation proceeds in two steps. The probit equation 12 is first estimated using 

MLE to obtain estimates of 𝜸. The consistent estimators of the inverse of Mill’s ratio for each 

observation i in the sample is then computed as follows: 

 

{
 
 

 
 𝛌̂𝐬𝐢 =

ϕ(Wiγ̂)

𝛟(Wiγ̂)
 𝐟𝐨𝐫 𝐒𝐌𝐄𝐬,    

𝛌̂𝐥𝐢 =
ϕ(Wiγ̂)

1 − 𝛟(Wiγ̂)
 𝐟𝐨𝐫 𝐥𝐚𝐫𝐠𝐞 𝐟𝐢𝐫𝐦𝐬 ,

……………………………………………………… . . . 𝟏𝟑 
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In the second stage, the variable 𝛌̂𝐬𝐢(𝛌̂𝐥𝐢) is then added as a regressor onto the original labor 

productivity equations for SMEs (large firms). This yields the final labor productivity models for 

SMEs and large firms as follows:  

{
 
 
 
 
 

 
 
 
 
 𝒍𝒏 (

𝒀

𝑳
)
𝒔𝒊

= 𝜶𝟎 + 𝜶𝟏𝒍𝒏 (
𝑲

𝑳
)
𝒊
+ 𝜶𝟐𝒍𝒏𝑯𝒊 + 𝜶𝟑𝑴𝒊  +  𝜶𝟒𝑻𝒊  + 𝜶𝟓𝑷𝒊 + 𝜶𝟔𝑫𝒊

+𝜶𝟕𝑼𝒊 + 𝜶𝟖𝛌̂𝐬𝐢 + 𝝁𝒔𝒊 …………………………………………………………………………(𝟏𝟒𝒂)

𝒍𝒏 (
𝒀

𝑳
)
𝒍𝒊

= 𝜶𝟎 + 𝜶𝟏𝒍𝒏 (
𝑲

𝑳
)
𝒊
+ 𝜶𝟐𝒍𝒏𝑯𝒊 + 𝜶𝟑𝑴𝒊  + 𝜶𝟒𝑻𝒊  + 𝜶𝟓𝑷𝒊 + 𝜶𝟔𝑫𝒊

 + 𝜶𝟕𝑼𝒊 + 𝜶𝟖𝛌̂𝐥𝐢 + 𝝁𝒍𝒊 …………………………………………………………………………(𝟏𝟒𝒃)

   

 

Equation (14); now linear and free of selection bias, can then be estimated using OLS 

(Wooldridge, 2000). With the correction of the firm-size effect, the resulting estimated 

coefficients of the explanatory variables become consistent. This log-log model is most suited to 

take care of the wide difference of margins in the measurement units among some of the 

variables. With the exception of the dummy variables, the results will be directly interpretable as 

elasticities.  

The signs of the coefficients were evaluated a priori to assess their consistency with both the 

empirical and theoretical literature studies. Estimating equation 14 and analyzing the magnitude 

and signs of the parameter estimates in order to verify whether they agree with economic theory 

will in effect be a test for construct validity (Bishop and Romano, 1998). The expected signs of 

these parameter estimates as from equation 14 are as follows: 

Capital intensity (
𝑲

𝑳
): Is expected to influence labor productivity positively. Physical capital 

provides labor with the tools necessary to make it efficient and effective (Heshmati and 

Rashidghalam, 2016) 

High school education qualification(𝑯): Is expected to influence labor productivity positively. 

Education imparts knowledge and skills which enhances efficiency and timely accomplishment 

of tasks (Corvers, 1997) 
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Manager’s experience(𝑴): Is expected to influence labor productivity positively. Work 

experience leads to a vast and diversified pool of knowledge, skills and expertise which are key 

ingredients to high labor productivity (Goedhuys et al. 2008) 

Formal training(𝑻): Is expected to impact positively on labor productivity. Formal training 

programmes impart useful skills and expertise among employees which necessitates efficiency, 

innovative and timely accomplishment of tasks (Corvers, 1997., Biggs et al. 1995) 

Power outages (𝑷):  This is expected to influence labor productivity negatively since it 

constrains the production process and the productivity of factor inputs through machine and 

equipment break-ups (Mensah, 2016) 

Tax administration (𝑫): Is expected to influence labor productivity negatively. A firm that 

reported customs, taxes and trade regulations as a major obstacle is likely to register a decline in 

its labor productivity (Goedhuys et al. 2008) 

Political uncertainty(𝑼): This is expected to influence labor productivity negatively as it causes 

panic in the business environment thus deterring both foreign and domestic investment. Firms 

that report political uncertainity as a major obstacle are likely to have lower productivity than 

those that do not (Goedhuys et al. 2008) 
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3.4 Variable definition and measurement 

Table 3.1 shows the definition and measurement of the explanatory variables that are to be used 

in this study. Labor productivity is the dependent variable. 

Table 3.1 Variable definition and measurement 

Variable Description and Measurement 

Dependent variable 

Labor productivity (𝑌 𝐿⁄ ) 
It is the ratio of the gross value-added per unit of labor. Value-added is 

measured by the log of a firm’s total annual revenue less cost of raw 

materials and intermediate inputs. 

Explanatory variables 

Capital intensity (𝐾 𝐿⁄ ) 
 Log of the annual value of the entire tangible and intangible asset invested 

by a firm per unit of labor, measured in Kenya Shillings. 

Number of productive 

workers with high school 

education qualification. (𝐻) 

Log of the number of productive workers with high school education 

qualification. 

Manager’s experience (𝑀) The number of years of experience for the top manager, measured in years. 

Formal training(𝑇) Dummy variable taking on the value 1 if a firm’s employees received 

formal training programmes in the last fiscal year and 0 otherwise 

Average weekly length  

of power outages (𝑃) 

The average weekly length of power outages, measured in hours 

Tax administration (𝐷) Dummy variable taking on the value 1 if a firm reports tax administration 

constraint as a major obstacle and 0 otherwise 

Firm’s political uncertainity  

status (𝑈) 

 The degree of constraint imposed by political uncertainity to a firm: Takes 

the value 1 if it is a Major obstacle and 0 otherwise 

3.4.1 Measuring service productivity 

In most measures of productivity, output is related to labor input since labor is the most easily 

measured input. Labor hours can be used as an input measure since they are easily available 

(Heshmati and Rashidghalam, 2016). The problems encountered when measuring output are 

quite similar in both the goods and the service-providing industries. It is expected that the output 

indicator is quantifiable and independent of the input measure. If this is not the case, then we 

cannot ascertain any change in productivity (Mark, 1982). 



23 
 

According to Mark (1982), data on gross sales in Kenya shillings deflated by appropriate price 

indexes can be used to estimate real output in the retail trade sector as long as there are no shifts 

among services with different values. In the transportation sector, the output units are easily 

quantifiable as they reflect the amount and distance. That is; ton-miles, passenger-miles, barrel-

miles, etc can directly be used as output indicators with final revenue collected being attributed 

to the same. For the communication services, revenue deflated by price indexes is used as the 

output measure. However, for the local telephone services, assessing the real value of service 

output becomes problematic especially for the case of flat charges. The unfair treatment of the 

variations in intensity usage of the service also arises. 

Mark (1982) pointed out that for the business and personal services (including education, social 

and repair services), no physical quantity information is available. Therefore, price-deflated 

values can be used to measure real output. The output indicators are then aggregated using 

revenues and labor hours. Finance services could be measured by loans, deposits and trust 

services extended by financial institutions to their clients; with liquidity and transaction approach 

being used as the productivity measure.  

3.5 Data type and source 

This study used the 2018 cross-sectional World Bank Enterprise Survey data. The firms were 

selected using a stratified sampling technique. The service sectors covered comprised of retail 

and other services namely: wholesale, ICT, restaurants and hotels, transport & construction and 

motor vehicle services. The dataset was collected from 10 counties in Kenya (Nairobi, 

Kirinyaga, Kiambu, Nakuru, Mombasa, Kisumu, Kilifi, Machakos, Trans Nzoia and Uasin 

Gishu). These regions had the largest share of the most notable service firms in the country. Out 

of the total 1001 firms, 546 firms made up the service sector. 
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                                               CHAPTER FOUR: EMPIRICAL FINDINGS 

4.1 Introduction 

This chapter presented the empirical findings on the factors influencing labor productivity in the 

Kenyan service sectors. The chapter presented the data analysis and interpretation of results. It 

discussed the summary statistics, correlation analysis, post-estimation statistics, probit model 

estimates and the labor productivity OLS regression results. 

4.2 Summary statistics 

Table 4.1 gives a summary of the basic descriptive statistics of the data. It shows the variables, 

number of observations, the mean values, standard deviation and the minimum and maximum 

values for each of the variables employed in this study. 

Table 4.1 Descriptive statistics of variables in the study 

Variable Observations Mean Std. Dev Min Max 

Labor productivity (Y/L) 429 4818745 1.06e+07 0 1.50e+08 

Capital intensity (K/L) 429 524876.5 2013684 1 3.84e+07 

High school education (H) 373 86.99196 27.6154 0 100 

Managers’ experience (M) 429 14.24242 10.29958 1 60 

Formal training (T) 429 0.4592075 0.498915 0 1 

Power outage duration (P) 358 9.53352 14.46575 0 59 

Tax administration (D) 429 0.1934732   0.3954819 0 1 

Political uncertainty (U) 429 0.3566434   0.4795675   0 1 

Firm size (Z) 429 0.8974359 0.3037429 0 1 

Source: Stata computation 
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The service firm’s value added per unit of labor (labor productivity) averaged 4,818,745 Kenya 

shillings. Labor productivity also exhibited the highest level of dispersion or spread at 

10,600,000. The capital-labor ratio which denotes a service firm’s investment in tangible and 

intangible assets averaged 524,876.50 Kenya shillings. Capital intensity had a dispersion rate of 

2,013,684. On average the number of employees with high school education qualifications was 

approximately 86 per every service firm. The high school education variable also exhibited a 

lower spread of 27.6154. The years of experience for a service firm’s top manager approximately 

averaged 14 years. The variable exhibited a dispersion rate of 10.29958. 

The average length of power outage duration experienced by service firms was approximately 9 

hours. The variable had a dispersion rate of 14.46575. On average, 45.92% of the service firms 

provided formal training programmes to its employees. 19.35% of the service firms reported tax 

administration as a major obstacle while 35.66% of the service firms reported political 

uncertainity as a major obstacle. Of the total sample size, 89.75% of the sampled service firms 

were SMEs.  

4.3 Multicollinearity 

The pair wise correlation matrix and Variance Inflation Factor were used to check for the degree 

of multicollinearity among the explanatory variables. Since multicollinearity inflates the variance 

of the parameter estimates, there is need to ensure a weak degree of association among the 

explanatory variables (Gujarati, 2003). This will lead to correct magnitudes of the coefficient 

estimates. Table 4.3 presents the pair wise correlation matrix. 
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Table 4.2 Pair wise correlation matrix of the explanatory variables 

  

Capital                                 

intensity 

   High 

   School    

education  

Managers 

Experience 

Formal 

Training 

Power 

outage 

duration 

Tax 

administration 

Political 

uncertainty 

Capital intensity 1.0000       

High school education 0.0556 1.0000      

Managers experience 0.0367 -0.0476 1.0000     

Formal Training 0.0715 0.0499 0.0906 1.0000    

Power outage duration -0.0470 0.0058 -0.1286 -0.0190 1.0000   

Tax administration 0.0941 -0.1896 -0.0482 0.0442 -0.0817      1.0000  

Political uncertainty 0.0998 -0.0112 0.1429 0.0635 -0.0800      0.1181 1.0000 

Source: Stata computation 
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From Table 4.2, it is evident that there exists a weak degree of association among the 

explanatory variables. However, a more formal test using the Variance Inflation Factor method 

was employed. 

VIF shows how the variance of an estimator is inflated in the presence of multicollinearity 

(Gujarati, 2003). The degree of correlation among the explanatory variables is deemed weak if 

the mean VIF value of all the explanatory values does not exceed 10 (Kennedy, 1992). Table 4.3 

shows the VIF values of the explanatory variables employed in this study. 

Table 4.3 Variance Inflation Factor 

Model         SMEs Large firms 

Variable VIF I/VIF VIF I/VIF 

Inverse Mills ratio  (λ) 18.20 0.054938 22.19 0.045072 

Formal training 7.40 0.135211 8.90 0.112408 

Managers’ experience 5.36 0.186701 6.01 0.166258 

lnHigh school education 3.73 0.268428 4.61 0.216916 

Political uncertainty 2.11 0.474315 2.34 0.427514 

Tax administration 1.74 0.573815 1.91 0.524110 

lnCapital intensity 1.19 0.837320 1.22 0.820495 

Power outages duration 1.09 0.914036 1.10 0.909407 

Mean VIF 5.10 6.03  

Source: Stata computation 

Table 4.3 revealed that the mean VIF value of all the explanatory variables was 5.10 and 6.03 for 

the SMEs and large firm models respectively. This is less than the recommended maximum 

mean VIF value of 10; further revealing a weak degree of correlation among the explanatory 

variables. 
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4.4 Heteroskedasticity test 

The Breusch and Pagan (1979) test was used to test whether the error variances were constant or 

rather varied across observations. The null hypothesis proposes that the error variances are 

constant (homoskedasticity). Rejecting the null hypothesis implies heteroskedasticity. Table 4.4 

gives the results for the Breusch-Pagan test for the 2 models employed in this study. 

  Table 4.4 Breusch-Pagan/Cook-Weisberg test for heteroskedasticity 

 Calculated chi2 Prob>chi2 

SMEs 7.09 0.0078 

Large firms 6.54 0.0105 

Hypothesis      H0: Constant variance 

   Source: Stata computation 

Since the probability values for chi-squared were less than the alpha level of significance (0.05) 

for both the SMEs and large firms, the null hypothesis of homoskedasticity was rejected. Both 

the 2 models were found to be heteroskedastic. Robust standard errors were thus used to correct 

for heteroskedasticity. 

4.5 Econometric estimates 

Table 4.5 presented the estimation results for the probit and the labor productivity models for 

both the SMEs and large-sized firms.  

 

 

 

 

 

 



29 
 

Table 4.5 Probit and labor productivity estimates 

 (1) (2) (3) 

VARIABLES Firm size 

(SMEs=1, 

0 

otherwise) 

lnLabor productivity 

(SMEs) 

lnLabor productivity 

(Large firms) 

    

lnCapital intensity -0.0032 0.660*** 0.661*** 

 (0.0134) (0.0680) (0.0691) 

lnHigh school education -0.0548 0.530*** 0.546** 

 (0.0381) (0.190) (0.209) 

Managers experience -0.0025* 0.0781*** 0.0772*** 

 (0.0015) (0.0157) (0.0165) 

Formal training -0.0733** 0.548 0.554 

 (0.0349) (0.431) (0.467) 

Power outage duration -0.0002 -0.00438 -0.00452 

 (0.0011) (0.00518) (0.00519) 

Tax administration 0.0287 -0.438* -0.441* 

 (0.0397) (0.233) (0.246) 

Political uncertainty 0.0291 -0.396* -0.396 

 (0.0341) (0.236) (0.246) 

𝛌̂   -7.096** -5.296** 

  (3.223) (2.614) 

Constant -   4.373*** -0.926 

  (1.044) (3.392) 

    

Prob > F - 0.0000 0.0000 

Log likelihood -

102.75596 

- - 

Observations 310 309 309 

R-squared                                   - 

 

 

0.429 

 

 

0.427 

 

                                                Standard errors in parentheses 

                                               *** p<0.01, ** p<0.05, * p<0.1 

 
Notes: The dependent variable in equation (2) and (3) is labor productivity for SMEs and large firms respectively. 

Equation (1) is a probit model for firm size determination. Firm size=1 if the firm is an SME and 0 otherwise. 𝛌̂ is 

the estimated inverse of Mills ratio and denotes the selectivity variable. 
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4.5.1 Firm size correlates 

Holding other factors constant, a 1% increase in capital intensity decreased the likelihood of a 

firm being an SME by 0.32%. The higher the capital-labor ratio, the lower the likelihood of a 

firm being an SME. Enterprises with access to a larger financial pool are more likely to be the 

larger firms. A 1% increase in the number of employees with high school education qualification 

decreased the likelihood of a firm being small by 5.48% ceteris paribus. The higher the education 

level, the larger the knowledge pool, expertise and skill. This increases the likelihood of 

investing in a larger firm as opposed to a smaller one. Capital intensity and high school 

education were however found to be statistically insignificant. 

An additional year of experience for the top manager lowered the likelihood of a firm being an 

SME by 0.25% ceteris paribus. A firm is likely to grow and expand with an increase in the 

number of years of experience for the top manager. The variable was also found to significantly 

determine firm size at 10% level of significance. Holding other factors constant, a firm with an 

employee who received formal training programs was less likely to be an SME by 7.33%. SMEs 

are less likely to train their employees due to the costs associated with training. Furthermore, 

SMEs may not require complicated expertise and skill to operate. Formal training was found to 

be statistically significant at 5% level of significance. 

A one hour increase in the power outage duration decreased the likelihood of a firm being an 

SME by 0.02% ceteris paribus. SMEs are less likely to be constrained by power outages since 

power is not a necessity for the majority of these firms when compared to the larger firms. 

Holding other factors constant, a firm that reported tax administration as a major obstacle was 

more likely to be an SME by 2.87%. Smaller firms are more hard hit by tax obligations as 

compared to the larger firms. If tax is reported as a major obstacle, then it is more likely to wipe 

out SMEs out of operation due to their lower profit base. A firm that reported political 

uncertainity as a major obstacle was more likely to be an SME by 2.91% ceteris paribus. 

Majority of the firms in Kenya are SMEs hence the impact of political uncertainity is more likely 

to be felt by them. The three variables: power outage duration, tax administration and political 

uncertainity were however found to insignificantly determine firm size. 
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4.5.2 Determinants of labor productivity 

Holding other factors constant, a 1% increase in capital intensity increased labor productivity by 

0.660% for the SMEs and 0.661% for the large-sized firms. The impact was slightly higher for 

the large-sized firms as compared to the SMEs. The variable was also highly statistically 

significant at 1% level of significance. Capital provides labor with the tools necessary to make it 

productive and should thus impact positively and significantly on labor productivity. The result 

is consistent with that of Heshmati and Su (2011) as well as that of Heshmati and Rashidghalam 

(2016). 

A 1% increase in the number of employees with high school education qualifications increased 

labor productivity by 0.530% for SMEs and 0.546% for large firms ceteris paribus. The impact 

of education on labor productivity was found to be higher for the large firms than for the SMEs. 

Education increases the marginal productivity of employees hence an additional year of 

education beyond the primary and high school studies increases labor productivity (Corvers, 

1997). Large firms require more sophisticated skills, knowledge and expertise to run as opposed 

to a majority of the SMEs. High school education variable was found to be statistically 

significant at 1% for both SMEs and the large-sized firms. 

An additional year of experience for the top manager increased labor productivity by 8.12% for 

SMEs and 8.03% for large firms ceteris paribus. Managerial experience had a slightly lower 

impact on labor productivity for the large firms when compared to the SMEs. SMEs require less 

sophisticated expertise, knowledge and skills to operate. Their productivity is thus more sensitive 

to any slight increase in managerial experience as compared to large firms. The variable was 

highly significant at 1% level of significance for both the SMEs and large firms. Work 

experience leads to a vast and diversified pool of knowledge, skills and expertise in the 

accomplishment of a given task (Goedhuys, 2008). As a result, it should impact both positively 

and significantly on firm-level productivity. 

An employee who received formal training programmes increased labor productivity by 72.98% 

for the SMEs and 74.02% for the large firms as opposed to non-trained employees ceteris 

paribus. For the large firms, the impact was higher. Most SMEs do not necessarily require formal 

training programmes to realize high productivity. Formal training programmes impart useful 

skills and expertise among employees which necessitates efficiency, innovative and timely 
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accomplishment of tasks (Corvers, 1997., Biggs et al. 1995). The variable was not statistically 

significant at conventional levels of significance. 

 

A one hour increase in power outage intensity decreased labor productivity by 0.44% for SMEs 

and 0.45% for the large firms ceteris paribus. Energy provides a grip in the production process 

by spearheading the growth of technological systems and innovations hence replacing human 

and animal muscle power (Heshmati and Rashidghalam, 2016). Therefore, power outages 

constrain the production process and the productivity of factor inputs through machine and 

equipment break-ups hence the negative impact on labor productivity (Mensah, 2016). Power 

outage intensity was however found to be statistically insignificant at conventional levels of 

significance. This could be attributed to the presence of other power back up sources such as the 

solar energy, generators and fuel energy. 

A firm that reported tax administration as a major obstacle registered a decline in its labor 

productivity by 54.96% for SMEs and 55.43% for the large firms ceteris paribus. This was in 

comparison to those firms that did not report tax administration as a constraint to their 

productivity levels. The variable was statistically significant at 10% level for both firm size 

categories. The impact was highly felt by large firms due to high tax rates, custom and 

compliance procedures they have to abide with. The result was consistent to that of Goedhuys et 

al. (2008).  

Political uncertainty was found to be associated with a decline in labor productivity irrespective 

of the size of the firm. Holding other factors constant, a firm that reported political uncertainty as 

a major obstacle recorded a decline in labor productivity by 48.59% for both firms as compared 

to those firms that did not report political uncertainty as a constraint to their productivity. The 

variable was however found to be statistically significant at 10% for the SMEs but insignificant 

for the large firms. Political uncertainity creates panic in the business environment thus deterring 

both domestic and foreign investment.  

The coefficient of the selectivity variable was found to be negative and statistically significant at 

5% for both the SME and large-sized firm models. The coefficient was found to be -7.096 for 

SMEs and -5.296 for large firms. This implied that a negative correlation existed between firm 

size and labor productivity across both the SMEs and large-sized firms. Furthermore, selectivity 
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bias was a major issue in this study. It was thus necessary to control for firm size effect when 

studying labor productivity across firms of different sizes. 

The overall probability value for the F statistic was found to be of 0.000 for both the SME and 

large-sized labor productivity models. This is less than the conventional levels of significance. 

We thus rejected the null hypothesis and concluded that the coefficients of the independent 

variables in the model were statistically different from zero. This implied that the two models 

were statistically significant. From the regression results in Table 4.6, R-squared was found to be 

42.9% for SMEs and 42.7% for the large-sized firm models. This implied that the independent 

variables in each of the models: capital intensity, high school education, managers’ experience, 

formal training, power outages, tax administration, political uncertainty and the selectivity 

variable (inverse mills ratio) explained 42.9%  and 42.7% of the variations in labor productivity 

for the SMEs and large-sized firm  models respectively. 
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CHAPTER FIVE: SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

5.1 Introduction 

This chapter summarized and made conclusions based on the empirical findings. It also provided 

policy implications on the findings and areas for further research. 

5.2 Summary of empirical findings 

The main objective of this study was to determine the factors influencing labor productivity 

among the Kenyan service sectors using the 2018 World Bank Enterprise data. It also sought to 

examine the degree of variation in the impact of those variables on labor productivity across the 

SMEs and large firms. The service sectors covered comprised of retail and other services 

namely: wholesale, ICT, restaurants and hotels, transport, construction and motor vehicle 

services. Labor productivity was regressed against capital intensity, high school education, 

managers’ experience, formal training, power outages, tax administration, political uncertainity 

and the selectivity variable. The selectivity variable was generated from the Maximum likelihood 

estimation of the probit model for firm size determination. 

The regression results revealed that capital intensity, high school education and manager’s 

experience significantly and positively impacted on labor productivity. For capital intensity and 

high school education, the impact was higher among large firms when compared to the SMEs.  

Managers’ experience had a higher impact on the SMEs than on the large firms.  

Tax administration and political uncertainity on the other hand, were found to have impacted 

negatively on labor productivity. Tax administration significantly decreased labor productivity. 

The degree of this constraint was found to be higher for the large firms than for the SMEs. 

Political uncertainty significantly decreased labor productivity among the SMEs but was 

insignificant for the large firms.  

5.3 Conclusions 

The study concluded that capital intensity, high school education and managers’ experience 

positively and significantly impacted on labor productivity across all firms. This implied that in 

order to adequately increase the levels of labor productivity, service firms should invest more in 
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capital intensity as well as hire an educated and experienced labor force since theory 

demonstrated that human capital significantly impacted on labor productivity.  

Tax administration was found to significantly constrain productivity across all firms with the 

impact being higher among the large firms. Political uncertainty was also found to significantly 

decrease labor productivity among the SMEs. The magnitude of the impact of these determinants 

on labor productivity also varied across the SMEs and large-sized firms for all the explanatory 

variables. To optimize labor productivity, efforts should be channeled by the government 

towards creating a conducive and favorable business environment in which firms can 

comfortably operate. This would include enacting favorable tax laws and ensuring a safe 

business environment for the service firms at all times irrespective of the political uncertainity 

obstacle. 

The selectivity variable was also found to be negative and statistically significant across all 

firms. This implied that a negative correlation existed between firm size and labor productivity 

across both the SMEs and large-sized firms. Furthermore, the study concluded that selectivity 

problem was a significant issue in this study. Correcting the effect of firm size truncation or 

separation was thus very crucial when studying labor productivity across different sized firms; 

something that had been largely ignored in previous productivity studies. 

5.4 Recommendations 

The following are the policy implications that ought to be put into consideration by various 

stakeholders in order to realize the objective of optimizing labor productivity within the Kenyan 

service sectors. 

There is an urgent need by the management of the service firms to hire well educated and 

experienced labor force. Human capital investment triggers innovation and invention which 

enables a firm to gain competitive advantage over other rival firms. It also boosts the expertise 

and technical know-how which forms key ingredient to high labor productivity.  

The study also recommends high investment in both the tangible and intangible assets since 

capital intensity contributes largely to high labor productivity. Capital investment plays a 

massive role in the production process as it complements labor by providing the necessary tools 

that enhance productivity and firm efficiency. 
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The government needs to ensure an all-time conducive business environment for the service 

firms. The study has shown that tax administration poses a productivity constraint to the service 

firms. Favorable tax rates and less bureaucratic business regulations should be enacted and 

enforced by the government of Kenya through the Kenya Revenue Authority so as to optimize 

labor productivity.  Similarly, service firms are very sensitive to political uncertainity. Safety and 

protective investment policies ought to be enacted and enforced by the government so as to 

ensure high labor productivity is maintained at all times. A favorable business environment 

attracts both the domestic and foreign investment.  

5.5 Areas for further research 

This study examined the determinants of labor productivity in the Kenyan service sectors using 

the 2018 World Bank Enterprise data. The study identified capital intensity, high school 

education, managers’ experience, formal training, power outage, tax administration and political 

uncertainty as key drivers of labor productivity within the service sector. However, additional 

variables such as pollution waste & management and firms’ organizational structures should be 

included in future studies of labor productivity. 

 

The service sectors covered in this study comprised of retail, wholesale, ICT, restaurants and 

hotels, transport, construction and motor vehicle services. Other service sectors such as 

education, health, real estate, liberal and professional services were omitted from the 2018 data 

set. These sub-sectors contribute largely to Kenya’s GDP and should therefore be included in 

any future studies on labor productivity. It would also be interesting to distinctly study each 

service sub-sector on its own; something that is not possible with the current data set.  

This study employed total revenue less cost of inputs as the service output measure. However, 

this may not accurately reflect productivity across different service sub-sectors. Due to these 

notable challenges, further studies on the measurement of output from the service sectors should 

be done so as to arrive at a harmonized index of measurement. 

 

 

 



37 
 

 

REFERENCES 

Biggs, T., Shah, M., and P. Srivastava. (1995).Technological Capabilities and Learning in  

              African Enterprises. Regional Program for Enterprise Development (RPED), 

              Case Study Series. Washington DC: World Bank. 

Bigsten, A., Kimuyu, P. and M, Soderbom.  (2010). The Manufacturing sector. In C. Adam, P.  

             Collier and N, Ndung'u, Kenya. Policies for prosperity (1-24), Oxford University Press 

             and Central Bank of Kenya.           

Bishop, R.C. & Romano, D. (1998). Environmental Resource Valuation, Applications of the 

             Contingent Valuation Method in Italy. New York: Springer Science and Business Media. 

Breusch, T., & Pagan, A. (1979). A simple test for heteroskedasticity and random coefficient  

             variation. Econometrica, 47(5), 1287-1294                 

Cobb, C.W. & Douglas, P.H. (1928). A theory of production. The American Economic Review. 

               18(1), 139-165. 

Corvers, F. (1997). The Impact of Human capital on labor productivity in manufacturing 

               sectors of the European Union. Applied Economics, 29(8), 975-987. 

De Grip, A., Sauermann, J., & Sieben, I. (2016). The role of peers in estimating tenure- 

               performance profiles: Evidence from personnel data. Journal of Economic Behavior & 

              Organization, 126(PA), 39-54. 

Gujarati, N.D. (2003). Basic Econometrics (4th edition): New York: McGraw Hill. 

Goedhuys, M., Janz, N., & Mohnen, P. (2008). What Drives Productivity in Tanzanian  

              Manufacturing firms: Technology or Environment? European Journal of Development  

              Research, 20(2), 199-218. 

Heckman, J. (1979). Sample Selection Bias as a Specification Error. Econometrica, 47(1),  

             153-161 

Heshmati, A. & B. Su (2011). Development and sources of labor productivity in Chinese 

              Provinces. IZA DP No.6263 

Heshmati, A. & Rashidghalam, M. (2016). Labor Productivity in Kenyan Manufacturing 

and Service Industries. IZA DP No. 9923 

Heshmati, A and Uwitonze, E. (2016). Service Sector Development and its Determinants in  



38 
 

             Rwanda. East Africa Research Papers in Economics and Finance. EARP-EF No. 

             2016:13 

Jehle, A.G. and Reny, J.P. (2011). Advanced Microeconomic Theory (3rd edition). Harlow:  

              Prentice Hall. 

Kennedy, P. (1992). A Guide to Econometrics. Oxford: Blackwell. 

Kenya National Bureau of Statistics (2007-2010).  Economic Survey. Nairobi: Government  

               Printer. 

Kenya National Bureau of Statistics (2016).  Economic Survey. Nairobi: Government  

                Printer. 

Kenya National Bureau of Statistics (2017). Economic Survey. Nairobi: Government  

                 Printer. 

Koss, E. and Lewis, D. A. (1993). Productivity or Efficiency - Measuring What We 

                Really Want. National Productivity Review, 12(2), 273 – 284. 

Mark, A.J. (1982). Measuring productivity in service Industries. Monthly Labor Review,  

                105(6), 3-8 

Mensah, T.J. (2016). Bring Back our Light: Power outage and Industrial Performance in  

             Sub-Saharan Africa. Boston: AAEA Working Paper. 

Mincer, J. (1974). Schooling, Experience and Earnings. New York: Columbia University Press. 

Ministry of State for Planning, National Development and Vision 2030 (2008). Kenya aims to be 

             a Middle-Income Economy by 2030. Nairobi: Government Printer.   

Nagler, P. and W. Naude (2014). Labor Productivity in Rural African Enterprises: 

               Empirical Evidence from the LSMS-ISA. IZA Discussion Paper No.  

               2014: 8524. 

Okumu, M . and Buyinza, F. (2018). Labor Productivity among Small and Medium-Scale  

               Enterprises in Uganda: the role of innovation. Journal of Innovation and  

                Entrepreneurship,7(1). 

Schultz, T.W. (1961). Investment in Human Capital. American Economic Review. 51(1), 1-17 

Welch, F. (1970). Education in production. Journal of Political Economy, 78(1), 35-59. 

Were, A. (2016). Manufacturing in Kenya: Features, challenges and opportunities. Nairobi: SET  



39 
 

               Publishers.  

Wooldridge, J.M. (2000). Introductory Economics: A Modern Approach (2nd edition). London:  

              Cengage Learning. 

World Bank (IBRD-IDA) (2015). Labor force participation rate, female (% of female population 

ages 15+) (modeled ILO estimate). Retrieved from 

http://data.worldbank.org/indicator/SL.TLF.CACT.FE.ZS?page=2 

World Bank Kenya Country Economic Memorandum (2016). From Economic Growth to Jobs 

and Shared Prosperity. Washington DC: World Bank. 

World Bank (2019). Employment in Agriculture (% of Total Employment) (modeled ILO 

estimate). Retrieved in September 2018 from 

https://data.worldbank.org/indicator/sl.org.emp.zs 

World Bank (2019). Employment in Services (% of Total Employment) (modeled ILO estimate). 

Retrieved in September 2018 from https://data.worldbank.org/indicator/SL.SRV.EMP.ZS 

World Bank (2019). Employment in Industry (% of Total Employment) (modeled ILOSTAT 

estimate). Retrieved in September 2018 from https://data.worldbank.org/indicator/sl.ind.emp.zs 

 

 

                                                            

 

 

 

 

 

 

 

http://data.worldbank.org/indicator/SL.TLF.CACT.FE.ZS?page=2
https://data.worldbank.org/indicator/sl.org.emp.zs
https://data.worldbank.org/indicator/sl.ind.emp.zs

