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Abstract

It is well known that innovation is the key driver of economic growth
and prosperity. Despite the expansive literature on the determinants of in-
novation within many Western countries, few studies have investigated the
optimal conditions for innovation within emerging economies, especially
countries in sub-Saharan Africa. In this study, I analyze firm-level data
from Kenya and Uganda to deliver insights and practical recommendations
for both firms and policymakers on the topic of innovation. I construct an
index of innovation based on 9 assessments related to new or significantly
improved products and practices within firms, and measure 8 general the-
ories of innovation using the index - financial investment, human capital,
economies of scale, technology, competition, external infrastructure, or-
ganizational structure, and corruption. Employing a generalized linear
model framework, I find strong evidence for financial and human capi-
tal theories in both countries. In particular, two long-term investments
- purchasing fixed assets and providing a training program for full-time
employees - are both very significant determinants of innovation in both
countries. In addition to the main model, I provide supplementary analy-
ses into questions regarding mobile money, infrastructural challenges, and
location in order to further investigate my results.
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1 Introduction

The future of sustainable development in Africa is innovation. It is well

agreed upon that the potential benefits from entrepreneurship and innovation

for developing countries are enormous. Robson et al. (2008) note that despite

the growing emphasis on business as a sustainable means for development, al-

most all studies into the determinants of innovation use data from Western

nations. As a result, the unique features within African countries that may

affect the propensity to innovate are not fully substantiated through empirical

work.

Using data from firms in Kenya and Uganda, I construct an index for in-

novation and test eight different theories related to the optimal conditions for

innovation. I find the strongest evidence for on-the-job training programs and

investment in fixed assets in both countries. The growth of the labor force and

competition are important in Kenya, whereas access to email and generators

prove to be more efficacious, on the margin, in Uganda. Still, other variables

such as the use of mobile money provide conflicting results.

There is a huge need to study innovation in various African contexts. It is

likely that the optimal conditions for innovation vary by regions, countries, and

even neighborhoods within Africa. This study takes a modest goal of focusing

on only two East African nations, Kenya and Uganda, in order to demonstrate

key features that persist across both countries as well as to differentiate aspects

that may be unique to one country or the other. Future studies will need to

investigate other countries in order to know whether these results are robust

across other countries and regions.

To illustrate the variation in potential determinants to innovation, even

among these two East African nations, Table 1 provides statistics on major

obstacles for firms from the data used in this study. Some obstacles, such as

tax rates or access to finance, have similar figures across Kenya and Uganda.

On the other hand, electricity is cited as the major obstacle much more often in

Uganda. In Kenya, political instability burdens businesses much more than in

Uganda. The largest obstacle overall in Kenya is the practices of competitors

in the informal sector, whereas it is electricity in Uganda.

One of the reasons for the lack of research in this area despite the wider

enthusiasm is a lack of available data. The data used in this study are derived

from the 2013 World Bank Enterprise Surveys1, which provide firm-level infor-

1http://www.enterprisesurveys.org
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Table 1: Largest Obstacles for Kenyan and Ugandan Firms
Problem Number of Firms Percent of Firms

(Kenya/Uganda) (Kenya/Uganda)
Practices of Competitors
in the Informal Sector

153 / 93 21.5% / 14.5%

Electricity 87 / 164 12.2% / 25.6%
Tax Rates 86 / 95 12.1% / 14.8%
Political Instability 73 / 9 10.2% / 1.4%
Access to Finance 71 / 85 10.0% / 13.3%
Corruption 63 / 23 8.8% / 3.6%
Customs and Trade Regu-
lations

40 / 17 5.6% / 2.7%

Crime, Theft and Disor-
der

32 / 11 4.5% / 1.7%

Access to Land 24 / 36 3.4% / 5.6%
Transport 19 / 33 2.7% / 5.2%
Tax administration 17 / 19 2.4% / 3.0%
Business Licensing and
Permits

15 / 30 2.1% / 4.7%

Inadequately educated
workforce

13 / 6 1.8% / 0.9%

Labor regulations 12 / 8 1.7% / 1.3%
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mation and are publicly available. 713 Kenyan firms and 640 Ugandan firms

were sampled in 2013. It is extremely useful to have this firm-level granularity

in studying the question of conditions for innovation, but even these datasets

have many limitations. One of the major limitations is missing observations,

which can occur when a firm does not know the answer to a survey question.

Including variables that are not well-populated is inadvisable because it greatly

reduces sample sizes; as a result, I rely on variables that are well-populated, but

this certainly limits internal validity.

After constructing a simple index of innovation, I formulate eight testable

theories of innovation: financial investment, human capital, technology, economies

of scale, organizational structure, competition, external infrastructure, and cor-

ruption. I identify specific variables for each theory. Using a generalized linear

model framework, I test all theories simultaneously to find those whose impor-

tance dwarfs others. The rationale behind this approach is that while all factors

are important in some way, given that resources will always be scarce, it is im-

portant to know which factors provide the highest returns on the margin.

The rest of the paper is organized as follows: Section 2 provides examples

of previous research, Section 3 describes the index of innovation, Section 4 de-

tails the theories of innovation and provides summary statistics of the relevant

variables. Section 5 presents results and Section 6 extends the analysis to dis-

cuss issues with mobile money, infrastructure, and location. Finally, Section

7 provides concluding thoughts and practical recommendations for firms and

policymakers.

2 Previous Research

The optimal conditions for innovation have not been substantiated in studies

using data from Kenya, Uganda or many other sub-Saharan nations, so most

previous research is obtained from Western contexts. These studies are still very

useful for providing theoretical constructs that may be tested in other parts of

the world. For example, one of the debates within the innovation literature is

the role of firm size. Miller et al. (1988) find that once organizations increase

in size, they require more elaborate control systems and gradually lose their

ability to innovate, and instead turn towards improvements in process rather

than product innovations. On the other hand, larger firms may put increased

resources behind innovation efforts (Iwamura and Jog, 1991). Evidence regard-
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ing age and maturity of the firm is similarly mixed. It is difficult for older

organizations to generate innovations due to distorted perceptions, dulled mo-

tivations, and political deadlocks (Dougherty and Heller, 1994). Very young

organizations may in contrast not have sufficient resources to develop radical

innovations (Nicholls-Nixon et al., 2000).

There is some research on organizational structure and innovation. Zahra

et al. (2000) found for medium-sized firms that when the position of CEO was

separated from chairman of the board, increased representation of outside direc-

tors on the company’s board was positively associated with product innovation.

Zaltman et al. (1973) suggested that it is necessary to employ low formaliza-

tion and low centralization during innovation initiation phases because at this

stage information gathering and processing is crucial for success. During the

implementation phase, greater formalization and centralization can be allowed

because role conflict and ambiguity are reduced.

Human capital is another area of research within innovation. Zyglidopoulous

(1999) explains how top management employees’ cognitive schemata affect how

they shape problems, orient information searches and restrict choice in the

quest for product innovation. Such schemata is the dominant logic of the firm

and it is the result of past collective experience of the organization’s managers

throughout the history of the organization. Furthermore, when top management

have technical backgrounds (engineering, production/operations, R&D) they are

more likely to commit the firm to technical innovation through increased R&D

spending (Daellenback et al., 1999) shaping their strategic perspectives, behav-

iors, knowledge and skills.

McDonough (1993) found that the best team-member characteristics - for

speed of product development - varied depending on whether the development

was radical or routine. Routine developments were faster when the team style

was participative and when team members were better educated and had been

with the businesses for an extended period of time, thereby understanding busi-

ness processes and practices. Conversely, faster radical developments required

a directive style from the project leader, with team members relatively new to

the business.

In terms of technology that supports innovative practices in a firm, Ran-

gaswamy and Lilien (1997) cite that Mindlink, IdeaFisher, Inspiration and

NamePro are products assisting idea generation; GroupSystems for electronic

brainstorming; BUNDOPT, Bretton Clark and Sawtooth ACA for product de-

sign; NewProd and AHP for project evaluation and portfolio analysis; and

5



GroupWorks and Lotus Notes for project management.

3 Index of Innovation

For the main model’s dependent variable, I construct an index of innovation.

The index is based on 9 potential areas for innovation in the firm - new or sig-

nificantly improved product, whether the innovative product is also new to the

main market, new methods of manufacturing or service delivery, new distribu-

tion methods, new business processes, new organizational structure, new mar-

keting methods, formal R & D expenditures, and whether employees received

time to craft new ideas. These aspects are all weighted equally to calculate the

index of innovation, with the exception of the second point, which is given dou-

ble weight due to the high importance of innovating within the main market.

Table 2 provides a summary of the 9 factors incorporated into the calculated

index and their corresponding summary statistics from each country.

Using Table 2, for example, it can be seen that 67.5 percent of Kenyan firms

and 64.8 percent of Ugandan firms introduce a new or highly improved product

within the last three years. However, only 42.1 percent of Kenyan firms and

48.0 percent of Ugandan firms introduced a product that was also innovative

to the main market. Formal R & D expenditures are lower, at 30.3 percent

of Kenyan firms and 27.0 percent of Ugandan firms. The average innovation

scores in Kenya and Uganda, respectively, are 53.1 and 49.2, found by taking

the mean of the 9 factors (with double weight for the second factor). For the

model estimations, the index is divided by 100 such that the dependent variable

is a proportion between 0 and 1.

4 Theories of Innovation

I define 8 theories of innovation: financial investment, human capital, economies

of scale, technology, competition, external infrastructure, organizational struc-

ture, and corruption. Each category is represented by anywhere from 1 to 5

variables from the Enterprise data, which I describe in the following sections.

4.1 Financial Investment

Finance may play a role in innovation by allowing a firm to take on greater

projects or risks than would be possible without the support of credit or other
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Table 2: Components of Index of Innovation and their Summary Statistics
Pct. of Kenyan Firms Pct. of Ugandan Firms

New Product 67.5 64.8
(46.9) (47.8)

New Product to Market 42.1 48.0
(49.4) (50.0)

New Method of Manfacturing 58.5 58.4
(49.3) (49.3)

New Distribution Methods 58.5 51.3
(49.3) (50.0)

New Business Processes 63.1 45.8
(48.3) (49.9)

New Org. Structure 54.0 49.1
(49.9) (50.0)

New Marketing Method 62.6 56.9
(48.4) (49.6)

Formal R & D 30.3 27.0
(46.0) (44.4)

Employee Time for Ideas 52.2 43.4
(50.0) (49.6)

Index of Innovation 53.1 49.2
(32.6) (35.0)

Notes: The survey question inquired about new or significantly improved aspects
within the last three years. Each of the categories is given equal weight within the
constructed index of innovation, except for new product to the main market, which is
doubly weighted. Average summary statistics for Kenyan and Ugandan firms are
presented. Standard deviations are provided in parentheses.
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borrowing tools. For example, a firm may use credit to purchase more advanced

computers for their employees that allow for greater productivity and creativity.

Financial variables can also give insight into the amount of savings and flexibil-

ity that a firm has; a large stock of earnings can be reinvested into the company

as well as provide security against negative shocks. This issue of finance may be

a major constraint for small firms that lack sufficient access to funds. Deakins

and Hussain (1991) argue that there exists general credit rationing or market

failure in the provision of finance to small firms. In addition, the greater at-

tendant risk, higher monitoring costs, and the inability of funding providers to

adequately assess either technological validity or project viability often mitigate

against the provision of finance to small innovative firms, which is manifested in

the high borrowing costs, a reliance on short-term funding and the ubiquitous

equity gap, the suboptimal allocation of venture capital to small firms (Hall,

1989).

To study financial investment, I consider five variables from the Enterprise

dataset: whether the firm purchased fixed assets in the last fiscal year, if the

establishment has an overdraft facility, whether the firm has a line of credit/loan

from a financial institution, percent of working capital financed internally (as

opposed to borrowed), and whether the firm uses mobile money. As with other

theories, these variables were partly chosen due to their greater data availability,

since many other variables have substantial missing observations. As a whole,

these five variables should capture several angles related to financial investment

and innovation.

Purchasing fixed assets represents investing in long-term needs, such as land,

buildings and equipment. It could indicate a company’s foresight towards future

growth or a dedication towards investment-led growth. It also is indicative of

access to capital in some form, since fixed assets tend to be expensive and are

unlikely to be quickly converted into cash. As shown in Table 3, almost half of

Kenyan firms - 47.1 percent - undertake this long-term investment of fixed as-

sets within the last fiscal year. A smaller share of Ugandan firms, 29.5 percent,

purchase fixed assets.

Presence of overdraft facility and whether the firm has a line of credit/loan

from a financial institution are two of the financial investment variables. These

both represent financial flexibility and leeway, where overdraft represents un-

planned need for flexibility and a line of credit is a more calculated decision

to borrow. An overdraft facility allows the firm to withdraw more than what

is immediately available in the account and credit from a financial institution
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similarly allows for borrowing and access to funds. The summary statistics for

these variables are lower than the purchased fixed assets variable. In Kenya,

36.3 percent have overdraft facilities and 38.6 percent have credit or loans from

a financial institution. In Uganda, a meager 7.9 percent have overdraft facilities,

and 21 percent have credit or loans.

I also include the percent of working capital financed internally (as opposed

to borrowed) to investigate whether the origins of funds matters for a firm aim-

ing to innovate. Do firms that have accumulated earnings and can therefore

finance their daily activities internally foster innovation? Or is the opposite

true, that firms who have access to banking services and therefore rely on bor-

rowing to finance working capital promote the necessary conditions for growth

and innovation? For both Kenyan and Ugandan firms, the majority of working

capital is financed internally - 62.1 percent in Kenya and 75 percent in Uganda.

The final financial investment variable is the use of mobile money. With the

recent explosion of mobile financial services in several African countries, it is

increasingly important to understand the role of mobile money in businesses.

About half of the firms in our sample utilize mobile financial services, in both

Kenya and Uganda.

4.2 Human Capital

The Human Capital theory of innovation is seemingly straightforward: the

skills and quality of the workforce of a firm affect its output and propensity to

innovate. For example, Wood (1997) uses data from the United Kingdom and

finds that firms reporting substantial innovative output have a higher propor-

tion of staff who are technically-skilled than those reporting negligible innovative

output. Scott et al. (1996) note that in the absence of higher skills levels, and

faced with a competitive labor market, small firms become tied-in to levels of

existing technology, further undermining competitiveness, so the level of human

capital pervades all aspects of a firm.

Despite the seeming simplicity of this theory, the question of where to place

priorities in terms of building human capital emerges as more complex. For

example, is it more efficacious to funnel resources towards a single top manager

or to distribute resources across the spectrum of production workers? What is

the trade-off between educational background and years of practical experience?

And, perhaps most unanswered in terms of innovation and development, should

resources be used to acquire top talent or to build human capital on the job,
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Table 3: Summary Statistics
Kenya Ugandas

Finance: Purchased Fixed Assets 0.471 0.295
(0.500) (0.456)

Finance: Overdraft Facility 0.363 0.079
(0.481) (0.270)

Finance: Line of Credit 0.386 0.210
(0.487) (0.408)

Finance: Pct. of Working Capital Financed Internally 62.1 75.0
(36.8) (31.0)

Finance: Uses Mobile Money 0.491 0.462
(0.500) (0.499)

Human Capital: Training Program 0.428 0.290
(0.495) (0.454)

Human Capital: Pct. of FT Employees that Completed HS 79.0 50.6
(28.6) (35.4)

Human Capital: Manager’s Years of Experience 18.4 13.6
(10.8) (8.43)

Human Capital: Female Manager 0.098 0.180
(0.298) (0.384)

Econ. of Scale: Rate of Employment Growth 0.144 0.097
(0.461) (0.573)

Econ. of Scale: Current Number of Employees 77.9 43.3
(279.8) (245)

Econ. of Scale: Age of Firm 22.6 14.1
(18.3) (10.7)

Tech: Email 0.802 0.409
(0.399) (0.492)

Tech: Website 0.513 0.226
(0.500) (0.419)

Tech: Cellphones 0.944 0.844
(0.230) (0.334)

Competition: Compete against Informal Firms 0.573 0.873
(0.495) (0.334)

Infrastructure: Experienced Power Outages 0.892 0.752
(0.311) (0.432)

Infrastructure: Generator 0.597 0.449
(0.491) (0.498)

Org. Structure: Formally Registered 0.919 0.606
(0.274) (0.489)

Org. Structure: Pct. held by Top Holder 73.0 88.7
(27.9) (20.1)

Corruption: Obstacle Posed by Corruption (scale of 0-4) 1.54 1.714
(1.38) (1.235)

Notes: Average summary statistics for Kenyan and Ugandan firms. Standard
deviations are provided in parentheses.
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when resources are limited?

To study human capital, I explore four variables: whether the firm has a

training program for full-time employees, the percentage of full-time employees

that completed high school, manager’s years of experience, and the gender of

the manager. Collectively, these will provide evidence of the strength of hu-

man capital theories of innovation compared to the other seven theories, and

they should also provide insights on what aspect of human capital we should

emphasize, whether that’s managerial attributes, educational backgrounds, or

on-the-job training.

Firms are asked whether there is a formal training program for current full-

time employees. If this variable is significant in our combined model, that is

indicative that on-the-job training is important to innovative conditions. Only

43 percent of Kenyan firms and 29 percent of Ugandan firms in our sample have

a formal training available. As a somewhat divergent issue, I use a variable

for the percentage of full-time employees that completed high school. Together

with the training variable, these illustrate the trade-off between education pre-

employment and skills training post-employment. 79 percent of employees have

a high school degree on average in Kenya; a much lower 51 percent is the case

in Uganda.

The other two human capital variables investigate the role of the manager

in the firm’s innovative capacity. I consider the years of experience as well as

the gender of the manager. The extent to which these variables are statisti-

cally significant provides some understanding of the underlying importance of

recruiting managerial talent, and whether specific attributes, such as gender,

may have an effect. From Table 3, it can be seen that the average manager

in Kenya has about 18 years of experience working in the firm’s sector and

the average manager in Uganda has about 14 years of experience. Perhaps not

surprisingly, only about 10 percent of Kenyan top managers and 18 percent of

Ugandan top managers are female. If gender is significant, it may be indica-

tive of other underlying factors. For example, King and Hill (1993) note that

access to educational opportunities is more restricted for women in developing

countries, and innovation is associated with the entrepreneur’s knowledge and

skills.
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4.3 Economies of Scale

The theory of economies of scale and innovation considers size and growth

to be important drivers of productivity and creation. Economies of scale can

refer to the size of a firm, its rate of growth, or its age, and it is unclear

whether larger, more mature firms or smaller, younger firms have more optimal

conditions for innovation. Aldrich and Fiol (1994) argue that firms involved in

the formative years of a new industry face a different set of challenges (socio-

political, lack of institutional support, and uncertainty about the availability of

resources) when compared to those that carry on in traditional industries. On

the other hand, Meyer and Rowan (1977) noted that as an organization becomes

embedded in its institutional context, its practical activities become constrained

by that context. DiMaggio and Powell (1983) also support this view when they

note that in the initial stages of institutionalization, organizations will display

considerable diversity in approach and form, but once the field is established,

there is a move towards homogenization. In their study of trade liberalization,

firm performance, and technological upgrading in Tanzania, Deraniyagata and

Semboja (1999) found a positive association between the age of the firm and its

technological capabilities.

For the theory on economies of scale, I consider three factors: rate of growth

of the number of employees, the current number of employees, and the age of

the firm. The number of employees gives an understanding of the correlation

between firm size and innovation; the average size in Kenya is 78 employees and

the average size in Uganda is 43 employees, as seen in Table 3. The rate of

growth of the number employees is the rate of change over the last three years,

and is about 14 percent in Kenya and 10 percent in Uganda. Average firm age

is 23 years in Kenya and 14 years in Uganda.

One of the difficulties with measuring the theory on economies of scale is

a reverse causality problem. A growing laborforce may provide the needed

scaling-up to promote innovation, for example, but innovation may also cause

the growth in laborforce. Audretsch (1995) notes that although investment in

innovation will consume resources, the consequent growth and profitability of

the firm may be associated with greater levels of innovation. In the framework

of this study, it will be difficult to differentiate the direction of causality between

economies of scale and innovation.
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4.4 Technology

Technology facilitates the maintenance of networks with customers and part-

ners inside and outside the firm. Kandampully (2002) notes that advances in

IT have reduced the life-cycle of products and, in addition, have revolutionized

the way in which business is conducted in the new economy. Billions of people

worldwide are currently connected to the Internet, and exponential growth in

this international network means that millions more are being connected annu-

ally. The Internet enables customers to engage in a higher degree of self-service

(Hallowell, 2001). Moreover, the nature of business today demands that firms

interact with their customers and business partners using technology to provide

services instantaneously across international borders.

Based on data availability, the three variables we use for technology are the

use of email, website, and cellphones for business purposes. Cellphone utiliza-

tion is near-ubiquitous in Kenya, at 94 percent of firms. 80 percent incorporate

email, and about half of Kenyan firms have a website. Cellphone usage is still

high in Uganda, at 84 percent, but only 41 percent use email and 23 percent have

a website. It is very widely accepted that technology is vital to entrepreneur-

ship, so including these variables in our full model should provide a sense of the

relative importance of technology to innovation. It may also give insights into

which technologies are most productive - how does the use of internal emails

between employees and management compare with the use of an external web-

site that provides information to customers? How can businesses capitalize on

the explosion of mobile phones to provide better services and products to cus-

tomers? For the purposes of this study, I will investigate the relative importance

of these variables, but the role of technology in development is much more com-

plex. It should also be noted that email, websites, and cellphones are used in

this study due to data availability, but further studies should also investigate

more advanced software technologies to ensure that African firms fulfill their

potential in the current technological revolution.

4.5 Competition

It is well known that competition brings about allocative efficiency gains by

forcing price to converge to marginal cost. Efficiency gain from competition,

however, are not limited to such static and allocative gains. Indeed, recent

theoretical and empirical studies on gains from competition have been paying

increasing attention to productive efficiency and dynamic efficiency, which can
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be broadly defined in terms of productivity growth through innovations.

However, the role of competition within innovation is theoretically unclear.

In the Schumpeterian view of market power and innovation, competition appears

to be detrimental to innovation and technological progress. If more monopolistic

firms are more active in innovative activities because of less market uncertainty

and deeper pockets, competitive pressure would reduce their incentives to invest

in R & D and risky entrepreneurial ventures. On the other hand, one could also

expect that competition will force firms to innovate in order to survive.

In order to understand whether a competitive environment fosters innovation

in this sample of Kenyan and Ugandan firms, I use the variable of whether the

firm faced competition from the informal sector. This is a specific type of

competition, but it should serve as a proxy for general competitiveness levels.

It is also an interesting variable given that the number one largest obstacle for

Kenyan firms is the practices of competitors in the informal sector, as stated in

Table 1. Based on Table 3 statistics, 57 percent of Kenyan firms and 87 percent

of Ugandan firms in our sample face competition from the informal sector.

4.6 External Infrastructure

It is well agreed upon that the environment of the firm matters for innova-

tion. Most studies conducted emphasize the role of networks and geographic

proximity; Murphy (2002) found in Tanzania that social networks of business

people support innovation in manufacturing firms. However, as Chipika and

Wilson (2006) pointed out, different kinds of networks have different levels of

impact. In a study of networks and growth in Ghana, Barr (1999) noted that

the networks of micro and small businesses were aimed at minimizing risk and

did not encourage innovation, particularly in businesses located in the small

towns where access to formal market-supporting institutions were almost non-

existent.

In comparison to small towns, large towns and conurbations increase the

opportunities for personal interactions and exchange of information (Dickson

et al. 1997) and increase the likelihood that the entrepreneur will be exposed

to new ideas (Freel 2003). According to Burt (2000), large networks offer more

social capital, which could have a positive effect on firm performance. In smaller

towns, networks are more likely to include stronger interpersonal ties that are

less likely to introduce new knowledge (Granovetter, 1985).

Those studies stress the importance of place and surroundings for a firm
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due to the networks of people and knowledge. For the purpose of this study, I

focus on external infrastructure as the constraints of an area in terms of hard

infrastructure - water, electricity, transport, and connectivity. Based on data

availability, I include electricity-related variables, which will be especially im-

portant in the Ugandan model given that electricity was the number one largest

obstacle for Ugandan firms, as stated in Table 1. The power outage variable

indicates whether the firm has experienced outages in the last year, which is

high in both countries: 89 percent in Kenya and 75 percent in Uganda. I also

include an indicator for whether the firm had access to a generator within the

last year. Though the rate of power outages is higher in Kenya, there’s also a

higher incidence of access to generators, at 60 percent, much higher than the

45 percent in Uganda. Though the literature on external determinants focuses

much more on social networks, I choose to instead emphasize hard infrastruc-

ture because of its effect on firm stability and reduced daily uncertainty, both

factors that may influence conditions for innovation.

4.7 Organizational Structure

Organizational structure is reflected in various firm characteristics that may

affect innovative conditions, such as the legal framework, the concentration of

ownership, and relationships between stakeholders. For example, family involve-

ment in the management of the firm might constrain risk-taking (Sethi et al.

2001), especially if family and firm goals conflict (Dyer and Handler 1994). This

may result in conflict over the direction of the firm, where to focus efforts, and

when to introduce innovations (Hausman 2005). More positively, family owner-

ship may provide a supplementary stock of below market-price human resources

for the firm. This is particularly important in Kenya and Uganda where insti-

tutional support to new venture creation is low (Barr 1999), and entrepreneurs

have to rely on family and friends for start-up capital (Adeya 2006).

I include a theory on organizational structure, that the formal and legal as-

pects of how a firm is oriented, such as number of shareholders or formal legal

status, affects the workings and innovative potential of a firm. The two variables

incorporated here are the percentage owned by the top owner and whether the

firm is formally registered. From Table 3, a high proportion of Kenyan firms

are formally registered (92 percent), and a somewhat smaller share is formally

registered in Uganda (61 percent). The average topholder in Kenya owns 73

percent of the firm; the ownership is a slightly more concentrated in Uganda,
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with the average topholder owning 89 percent of the company.

4.8 Corruption

The final theory is that the level of corruption may affect a firm’s propensity

to innovate. Anokhin and Schulze (2008) posit that better control of corruption

will be associated with rising levels of innovation and entrepreneurship. Efforts

to control corruption increase levels of trust in the ability of the state and market

institutions to reliably and impartially enforce law and the rules of trade. Such

trust facilitates the development of arms-length trade and the coordination of

complex economic activities. They use longitudinal data from 64 nations for

evidence to support the positive relationship between control of corruption and

improved innovation.

Accordingly, I include corruption within our main model, and based on the

survey questions and data availability, I include a question that asked each firm

to rank the level of obstacle posed by corruption on a scale of 0 (no obstacle) to 4

(very severe obstacle). Average responses are 1.5 and 1.7 for Kenya and Uganda,

respectively, which corresponds to about halfway between minor obstacle and

moderate obstacle.

5 Main Model and Results

In this section, I summarize the model parameters and results. The pur-

pose of the main model is to find the relative importances of the 8 theories

previously described by including all variables in one model. The variables

that appear statistically (and economically) significant are the strongest deter-

minants of optimal innovation conditions because they maintain relevance even

after controlling for many other facets. However, insignificant variables may also

play a role, but their importances are dwarfed by stronger factors. The anal-

ysis is on the firm level and the dependent variable is the index of innovation

described previously. I employ a generalized linear model using the binomial

family and logit link function. Robust standard errors are used. In addition, I

present coefficients as incidence rate ratios (IRRs), which are exponentiated co-

efficients and can be interpreted as odds ratios. An IRR of 1 implies no change,

IRRs greater than 1 imply an increase, and IRRs below 1 imply a decrease. The

further from 1, the larger the increase (or decrease). IRRs are employed to ease

interpretation across variables.

16



5.1 Results

The results of the main innovation model are summarized in Table 4. Not

surprisingly, after controlling for all variables, most variables do not retain sta-

tistical significance on the margin. However, several variables are significant

and provide important insights into the conditions for innovation in these firms.

First of all, there are two variables that are consistent and strong predictors

across both Kenyan and Ugandan models: purchase of fixed assets and existence

of a formal training program, so one from each of the financial and human cap-

ital theories. Both variables positively and significantly predict innovation: the

odds ratios for purchasing fixed assets are about 1.5 for both Kenya and Uganda.

The returns to formal training programs are massive: odds ratios of 2.4 and 3.2

for Kenya and Uganda, respectively. That these two variables give such strong

and consistent predictive ability for innovation may suggest that long-term fi-

nancial investment (through purchasing land, buildings, and equipment) and

investing in on-the-job training (rather than expending resources in the hiring

process) are two of the best decisions that a firm can undertake. The strong

result found for training programs is in accordance with studies conducted in

Western regions. For example, Romign and Albaladejo (2002) study firms in

England and find that investment in training is associated with higher levels of

innovation. Both the fixed assets and training results are especially interesting

given their current underutilization in our sample, especially in Uganda. In Ta-

ble 3, we see that only 29.5 percent of Ugandan firms purchased fixed assets in

the last year and only 29 percent had a formal training program. Kenyan firms

had slightly higher figures: 47 percent purchased fixed assets and 43 percent

offered training. This is a significant opportunity for improvement and may

potentially have high returns for innovation. Another human capital variable

- the percent of high school graduates - is statistically significant, but because

the odds ratios are close to 1, the variable lacks economic significance.

In addition to fixed assets, several other financial variables appear important

in the Kenyan context - overdraft facility and a line of credit are positively re-

lated to innovation, while mobile money is negatively associated. These results

are consistent with our theory on financial investment flexibility and leeway,

that access to credit allows for borrowing (which may enable purchases of fixed

assets, for example) while overdraft guarantees against unforeseen shocks. Sur-

prisingly, the mobile money variable displays opposing trends across Kenya and

Uganda; both are significant, but the association is positive in Uganda and neg-
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Table 4: Full Model of Innovation in Kenyan and Ugandan Firms
Kenya Uganda

Finance: Purchased Fixed Assets 1.547*** 1.436**
(0.185) (0.234)

Finance: Overdraft Facility 1.246* 0.894
(0.154) (0.307)

Finance: Line of Credit 1.511*** 1.329
(0.191) (0.258)

Finance: Pct. of Working Capital Financed Internally 1.003 1.003
(0.002) (0.003)

Finance: Uses Mobile Money 0.802* 1.337*
(0.091) (0.201)

Human Capital: Training Program 2.439*** 3.214***
(0.288) (0.481)

Human Capital: Pct. of FT Employees that Completed HS 0.996** 1.007***
(0.002) (0.002)

Human Capital: Manager’s Years of Experience 0.998 0.999
(0.005) (0.012)

Human Capital: Female Manager 1.130 1.003
(0.229) (0.188)

Econ. of Scale: Rate of Employment Growth 1.589*** 1.337
(0.195) (0.424)

Econ. of Scale: Current Number of Employees 1.000 1.000
(0.301) (0.0002)

Econ. of Scale: Age of Firm 1.001 1.001
(0.003) (0.009)

Tech: Email 1.195 2.124***
(0.201) (0.370)

Tech: Website 1.043 1.091
(0.129) (0.233)

Tech: Cellphones 1.261 0.780
(0.279) (0.204)

Competition: Compete against Informal Firms 1.299** 1.121
(0.151) (0.284)

Infrastructure: Experienced Power Outages 0.991 0.768
(0.185) (0.148)

Infrastructure: Generator 1.123 1.891***
(0.138) (0.297)

Org. Structure: Formally Registered 0.816 0.991
(0.139) (0.146)

Org. Structure: Pct. held by Top Holder 0.997 1.002
(0.002) (0.004)

Corruption: Obstacle Posed by Corruption (scale of 0-4) 0.995 0.963
(0.040) (0.049)

Constant 0.590 0.218***
(0.232) (0.116)

Model: A generalized linear model with the binomial family and the logit link function is
employed for these two specifications.
Dependent Variable: The dependent variable is a firm’s index of innovation, which is
scaled to be between 0 and 1.
Coefficients: Estimates are presented as Incidence Rate Ratios (IRRs), which are odds
ratios. An IRR greater than 1 represents an increase; less than 1 is a decrease. *** indicates
1 percent significance; ** indicates 5 percent; * indicates 10 percent. Significance is based on
a two-sided t-statistic.
Notes: Robust standard errors are employed.
Unit of Analysis and Sample: The analysis if firm-level. There are 540 Kenyan firms
and 377 Ugandan firms included.
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ative in Kenya. This issue will be further discussed in Section 6.1.

In terms of economies of scale, only the rate of employment growth is sig-

nificant, and only in Kenya. It positively predicts innovation, suggesting that a

firm’s growth can provide the necessary scale for new ideas and implementation.

However, as suggested earlier, the direction of causality is tenuous. In addition

to the high odds ratio for training, Ugandan firms also display high returns

on the use of email within business operations, though this is insignificant in

Kenya. Given that only about 40 percent of Ugandan firms in the sample utilize

email, this is another area for significant future gains.

Competition against informal firms is a significant predictor of innovation in

Kenya. This is perhaps not surprising given that the most often cited largest

obstacle for Kenyan firms in Table 1 was the practices of competitors in the

informal sector. Similarly, access to a generator is a significant predictor of

innovation in Uganda, and electricity was the most often cited largest obstacle

for Ugandan firms in Table 1. These trends highlight that overcoming firms’

largest obstacles is key to unlocking innovation.

6 Further Analyses

The main model provides insights into the major determinants of an optimal

innovative environment for Kenyan and Ugandan firms, but it also leaves many

questions unanswered. In the following three sub-sections, I explore the issues

of mobile money, water shortages, and location in further detail.

6.1 Mobile Money

As described in the Results section, the Kenyan and Ugandan models pro-

vided disparate findings on the role of mobile money. In fact, this was the only

variable that was statistically and economically different for the two nations,

positive in Uganda but negative in Kenya. Both countries had similar summary

statistics for this variable, with about half of the firms indicating that they in-

corporate mobile money into their businesses.

In Table 5, I investigate the reasons for why a firm chose to use mobile money.

There are no huge disparities between the reasons between the two countries,

although the share of Ugandan firms who chose to employ mobile money to re-

duce the costs of financial transactions (29 percent) seems substantially higher

than the share of Kenyan firms (10 percent). On the other hand, it appears

19



Table 5: Main Reason for Using Mobile Money
Number of Firms Percent of Firms
(Kenya/Uganda) (Kenya/Uganda)

Reduces costs of financial
transactions

34 / 84 9.7% / 28.7%

Reduce the time spent in
financial transactions

149 / 105 42.6% / 35.8%

Reduce the risks in finan-
cial transactions

43 / 22 12.3% / 7.5%

Satisfy suppliers’ requests 26 / 29 7.4% / 9.9%
Satisfy customers’ re-
quests

91 / 46 26.0% / 15.7%

Align with competitors’
use

7 / 7 2.0% / 2.4%

Sample: These results are of the 350 Kenyan firms and 293 Ugandan firms
that do use mobile money within their business operations.

that a higher share of Kenyan firms opted in due to customers’ requests.

Since the main reasons do not provide any obvious answers, it may be possi-

ble that the disparate results in our main model are a result of the implementa-

tion of mobile money rather than the reasons for use. Is it possible that higher

fraudulent activity in Kenya renders the use of mobile money less efficacious

than in Uganda? The answers may be beyond the scope of this study, but it

is important for future studies to investigate the role of mobile money in firm

productivity and innovation given the explosion of mobile financial services in

Kenya and Uganda. A deeper understanding of the benefits and potential draw-

backs of incorporating mobile money will be crucial for advising firms on how

to incorporate this burgeoning technology.

6.2 Water Shortages

Though I included power outages and generator access in the main regres-

sions to account for external infrastructure issues, I was unable to include water

variables due to limited data. In Table 6, I re-run the generalized linear model

using only the external infrastructure variables and including an indicator for

whether the firm experienced insufficient water supply within the last year. As

mentioned in the table notes, including the water variable reduces sample sizes

to 324 for Kenya and 221 for Uganda, which is why it was not included earlier.
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Table 6: Innovation Model of Infrastructure - Water and Electricity Determi-
nants

Kenya Uganda
Insufficient Water 0.700** 1.068

(0.103) (0.263)
Power Outage 0.811 1.029

(0.211) (0.259)
Generator 1.358** 2.840***

(0.196) (0.599)
Constant 2.400** 0.775

(0.859) (0.413)

Model: A generalized linear model with the binomial family and the logit link
function is employed for these two specifications.
Dependent Variable: The dependent variable is a firm’s index of
innovation, which is scaled to be between 0 and 1.
Coefficients: Estimates are presented as Incidence Rate Ratios (IRRs),
which are odds ratios. An IRR greater than 1 represents an increase; less than
1 is a decrease. *** indicates 1 percent significance; ** indicates 5 percent; *
indicates 10 percent. Significance is based on a two-sided t-statistic.
Notes: Robust standard errors are employed.
Unit of Analysis and Sample: The analysis if firm-level. There are 324
Kenyan firms and 221 Ugandan firms included.

Power outage indicator is still not significant, probably due to the near ubiq-

uity of power outages, close to 90 percent in Kenya and 75 percent in Uganda,

from Table 3. Now after removing the other theories, access to a generator is

significant for both countries, not only Uganda. Not surprisingly, a lack of water

is associated with less innovation in Kenya, though the results are insignificant

in Uganda.

6.3 Location

For the final analysis, I re-run the generalized linear model using dummy

variables for regions as the covariates to see the influence of location. The im-

portance of place may be relevant for its correlation with external infrastructure,

or due to human capital, or social networks as described previously. Resource

Dependency Theory (Pfeffer and Salancik, 1978) proposes that a firm is embed-

ded in sets of relationships with individuals and organizations in its external

environment. Successful innovation is likely to be influenced by relationships

and alliances with suppliers, customers, trade and professional associations, gov-
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Table 7: Innovation Model of Location in Kenya
Region Innovation in Kenya
Central 2.025***

(0.404)
Nyanza 1.390

(0.288)
Mombasa 1.969***

(0.370)
Nairobi 1.722***

(0.269)

Model: A generalized linear model with the binomial family and the logit link
function is employed for this specifications.
Dependent Variable: The dependent variable is a firm’s index of
innovation, which is scaled to be between 0 and 1.
Coefficients: Estimates are presented as Incidence Rate Ratios (IRRs),
which are odds ratios. An IRR greater than 1 represents an increase; less than
1 is a decrease. *** indicates 1 percent significance; ** indicates 5 percent; *
indicates 10 percent. Significance is based on a two-sided t-statistic.
Notes: Robust standard errors are employed. Nakuru is the point of reference.
Unit of Analysis and Sample: The analysis if firm-level. There are 713
firms included.

ernment agencies, and universities (Ernst et al. 1994). When firms are located

in close geographical proximity to each other, the opportunities for interaction

and spillover of ideas are enhanced.

Table 7 and Table 8 display the location results for Kenya and Uganda.

Nakuru is the point of reference in Kenya, and the Central, Mombasa and

Nairobi regions all have significantly higher innovation scores than the reference

point. Wakiso is the point of reference for Uganda, and Mbarara and Jinja have

significantly lower innovation scores than Wakiso. Jinja is particularly low, with

an odds ratio of only 0.166. This should be investigated further given Jinja’s

role as one of the largest centers in Uganda. This secondary analysis into loca-

tion serves to show the similarities and differences in innovation scores between

regions, but further inquiries are needed to substantiate more reasons for the

differences.
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Table 8: Innovation Model of Location in Uganda
Region Innovation in Uganda
Kampala 0.943

(0.164)
Lira 1.000

(0.282)
Mbale 0.828

(0.153)
Mbarara 0.634**

(.142)
Jinja 0.166***

(0.041)
Constant 1.364**

(0.207)

Model: A generalized linear model with the binomial family and the logit link
function is employed for this specifications.
Dependent Variable: The dependent variable is a firm’s index of
innovation, which is scaled to be between 0 and 1.
Coefficients: Estimates are presented as Incidence Rate Ratios (IRRs),
which are odds ratios. An IRR greater than 1 represents an increase; less than
1 is a decrease. *** indicates 1 percent significance; ** indicates 5 percent; *
indicates 10 percent. Significance is based on a two-sided t-statistic.
Notes: Robust standard errors are employed. Wakiso is the point of reference.
Unit of Analysis and Sample: The analysis if firm-level. There are 640
firms included.
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7 Recommendations and Conclusions

Given that resources will always be scarce, my initial recommendations for

firm managers and other private sector stakeholders is firstly to invest in training

programs for on-the-job development. Not only was this a hugely significant pre-

dictor of innovation, but it can also be a very cost-effective strategy to increase

productivity. Unlike fixed assets, which may require significant investments of

money, training can simply be incorporated into the workday, and may have

benefits in employee retention and satisfaction aside from the measured benefits

in innovation. As I alluded earlier, the debate over human capital is whether

to invest resources into recruiting talent or creating talent on-the-job, and the

results show a strong bias towards the post-employment option.

Secondly, financial investment issues are the next order of priority. This area

may have an important role for policymakers and other actors outside of the

individual firms. We need to continue to attract increasing amounts of venture

capital for small firms that are facing equity gaps. From the firm’s perspec-

tive, long-term investments into fixed assets may have high returns, as shown

in this study. Investing in the company’s internal infrastructure - technology,

equipment, and building - will enable an environment conducive to growth and

innovation. Though the technology theory was not relatively strong (compared

to fixed assets and training), it can fall under the subset of purchasing fixed

assets. In particular, one of the weaknesses of this study is that it does not

measure any technologies more advanced than email, websites, and cellphones,

none of which are extremely sophisticated tools in the private sector. After

firms implement these foundations, they should explore other ways to harness

technology. Rangaswamy and Lilien (1997) cite that Mindlink, IdeaFisher, In-

spiration and NamePro are products assisting idea generation; GroupSystems

assist electronic brainstorming; BUNDOPT, Bretton Clark and Sawtooth ACA

for product design; NewProd and AHP for project evaluation and portfolio

analysis; and GroupWorks and Lotus Notes facilitate project management. But

perhaps even more important is for firms to not only utilize these technologies,

but to be in a position to build and innovate in the software sector given its

current status as one of the fastest growing fields in the global arena.

This study undertook the goal of describing features that are conducive to

innovation within Kenya and Uganda. Though significant questions are left

unanswered, it is hugely important to start building these models of innovation

in contexts other than the Western world, where most of the research has been
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targeted so far. The constraints and obstacles faced by firms vary by country

(if not city or neighborhood) and we very much need to understand the con-

texts of various African nations rather than assuming the models will match

those of Western countries. As noted in the results section, competition with

the informal sector was a major predictor for Kenyan innovation, where the

practices of the informal sector were the most often cited largest obstacle. And

in Uganda, access to generators was a significant predictor of innovation, where

electricity was the most often cited largest obstacle. Indeed, the obstacles vary

by place, and deconstructing these obstacles as granularly as possible is the first

step towards unlocking innovation around the continent.
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