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FOREWORD

The Commission for University Education is established bythigersities Act No. 42 of 2012

Revised 2018 {2016p regulate and assureality in University Education in Kenya, by setting
standards and guidelines on teaching, research and outreach; and monitoring compliance to
achieve global competitiveness. The mandate of the Commission for University Education
includes among others; pratng the objectives of university education in Kenya, promoting
guality research and innovation, collecting, disseminating and maintaining data on university
education as well as advising the Cabinet Secretary on Policy relating to university education.
Research and innovation has been earmarked as one of the enablers of the Kenya Vision 2030. The
Commi ssionds role in the -20470 noddevdap djualityrandT e r m
adequate human resource capacity through expanding access, relevargeanejquality of

university education as well as promotion of research, Science, Technology and Innovation.

The Commission with other stakeholders organizedtA@iennial Conference on the state of
higher education in Kenya froB@" October to 2 November 2018o reflect on effective practices

in the university sector, with a view of building a world class and globally competitive university
education systenKey issues discussed includetie application ofScience, Technology and
Innovation for Natbnal Development; effective quality assurance mechanisms in Higher
Education and Research; promoting technology transfer and Commercialization of University
Research outputs; forging collaborations, partnerships and linkages in training and research and
strengthening doctoral training and research.

This publication contains papers which have been subjected to a rigorous peer review process. We
hope that it will be a key resource material for the academics, students and other stakieholders
the Higher Edudson SubSector anday a foundation for policy framework in the Ministry of

Education.

PROF. CHACHA NYAIGOTTI -CHACHA
CHAIRMAN, COMMISSION FOR UNIVERSITY EDUCATION
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OPENING SPEECH

Amb (Dr.) Amina Mohamed, former Cabinet Secretary, Ministry of Education, read by Prof.
Collette Suda,former Principal Secretary in the State Department of University Education
and Research Ministry of Education during the 2" Biennial Conference on the State of

University Education in Kenya

Ladies and Gentlemen:

It is my great pleasure toreside over this"? Biennial Conference on the State of University
Education in Kenya especially because of its focusRwsitioning Universities as the Nexus of
Research, Innovation and Technology Transfer for Socieconomic transformation. Our
countrymade the shift from a developing country to a midd@®me country in 2014, signaling

the positive socioeconomic changes we have made as a nation in the recent past. But we cannot
settle for this current status because we are looking at advancingetigoln of our citizens
through industrialization and technological expansion. Universities are key in these advances
because of their position asntersof research and innovation necessary to achieve our goals in
Vision 2030 and the Big 4 Agenda.

Ladies and Gentlemen,

Research, innovation and technology drive development in the world today and that is why my
Ministry has emphasized the role of STEM in the future of economic transformations of the
country. Through research and innovation universitiespuivide the foundations and impetus
necessary for such transformations. At t he
Technology and Innovation Strategy for Africa framework for segonomic transformation has

laid the same emphasis on reseancti innovation. This country has been a leader in the region in
terms of education, manufacturing, and investment. We cannot relent on this leadership nor on our
work in shaping the future of our citizens. We have to continue providing technological and
research leadership in the region and beyond but more specifically coming up with real solutions
for challenges facing Kenyans daily.

The Government has invested a lot of resources in university education and expects that this
investment will bear fruit tat will change the lives of Kenyans. Universities, therefore, have to
take their place as leaders in knowledge creation, research and innovation so as to find solutions

1



to the myriad of challenges facing our society. In the world we live in today we dagipdbut

ask ourselves what impact universities have made in the development of this country and beyond.
Can our universities justify the investment and sacrifices made by the Government and
Stakeholders to make them run? And with more than 70 universitieently operating in the
country and a student population of close to 600,000 many would want to know what is their return

on investment?

Ladies and Gentlemen,

| am pleased to see that a number of universities are showcasing some of the innoyatig pro

they are engaged in through research geared towards solving real challenges facing our people and
the nation. Some are looking at diversifying sources of essential nourishment through creatively
raising food supplies from insects; others are lookingays of reducing infant mortality in rural
communities; and others are focusing on sustainable waste management systems. These and other
projects being showcased at this conference are the kinds of research and innovations that will
bring real solutionso many challenges facing our people. But we need more universities doing

this kind of research.

We need more universities undertaking more Action Research and outreach so as to make an
impact in society and remain relevant. We need to see more cotlahsrand partnerships
between universities and communities. Let their researchers go out to the communities and listen
to the challenges they face each day. Let them observe and go back to their institutions and design
responses in the form of solutiodnd then go back and work with the communities to test and
apply their innovations to solve the identified problems. That, wagnmunities can realize a

return on the investment their government has put in the universities.

Similarly, let universities fage linkages with industry so that they can change the current scenario
where universities and industries, while geared towards serving the same population, are often
working in isolation or as silos. On the one hand, universities must take leadershgagmngn

with industry, involving them in their key activities such as curriculum development, teaching and

internships. On the other, industries must see universities as invaluable resources to carry out much



needed research and deepen the utility of theaducts. It is through such collaborations that
students will be better prepared for the world of work as expected by employers.

| am pleased to see that among participants at this conference are both university and industry
representatives. Discussioasd conversations between the two should lead to opportunities for

future collaboration and consultation. You both need each other!

Ladies and Gentlemen,

As | noted earlier Science, Innovation and Technology Transfer is what will drive this country to
the next frontier in development. And as | have just mentioned, there is need for there to be
collaboration between universities and industry as well as with communities. But more
importantly, it is commercialization and patenting of research outputs tHabevilhe game
changer. We cannot continue producing raw materials that are taken up by others who turn them
into refined products that are then sold back to us at exorbitant prices. Collaboration between
universities, industry and communities can be a pfuMmol that can lead to adding value to those

raw materials so that they can in turn fetch us higher prices necessary to transforming our country
and the lives of our people. To realize this, universities have to start playing to their strengths. We
camot have every university offering the same programmes and courses and neglecting the value
of setting themselves apart through specific programmes that make them stand out. You cannot be
an expert when you stretch yourselves thin across multiple progmartfmeu choose to focus on
science and technology then stay focused on it instead of seeking to offer all manner of
programmes outside such a focus. To this end | want to urge the Commission for University
Education, through its work of regulating unisities, to encourage those that demonstrate
innovativeness, entrepreneurship and active linkages with industry and communities. Let such

universities be given first priority through incentives by the government and bilateral partners.

Ladies and Gentlenen,

We already can see some of this process at work through support given to some universities by
World Bank through theAfrican Centers of Excellence (ACEI) programme, through
universities being nominated &NESCO Chairs for their outstanding work irsdence and
Innovation, and through Universities being supported&agepreneurial universities under the

leadership of DAAD. There are also several universities that have received fundirdgitiomal



Research Fund (NRF based on their focus on the NatdDevelopment Agenda. Many of these
universities are represented at this conference. They will be telling their story about the projects
they are carrying out. Let their stories motivate and inspire many others.

To further strengthen research in existungversities there is need to link universities with
selected research institutes. Research institutes provide a strong foundation upon which to
strengthen universities by cdming research, teaching, community service, and
commercialization. Creativepproaches are needed to add getédueaching functions to the
institutes. Let universities use these institutes to train their post graduate students through provision
of opportunities for practical skills development especially where facilities fortsaicing are

absent in universities. Links with Kenya Medical Research Institute (KEMRI), International
Livestock Research Institute (ILRI), KARLO, International Centre for Insect Physiology and
Ecology (ICIPE), and Kenya Industrial Research and Developrimstitute (KIRDI), among

many others, is a sure way of enhancing capacity for our universities but also deepen our research

to serve Kenyans.

Other opportunities for creating linkages with universities lie in public corporations and large
infrastructue projects like the SGR, National Highways Construction, real estate development, to
mention but a few. Some University Faculties should consider modelling the curriculum along full
value chains of specific commodities. For example, unitiessiocatedn proximity to sugar or

cereal production regions should study the entire value chain of these industries. Such universities
would help connect higher education to the productive sector through continuous interaction with
businesses, Government, and comities

Ladies and Gentlemen,

Private and public enterprises can also help
through irhouse programs. Private firms can help consolidatengpactivities across industries

to create dedicated tréng and research programs. With proper incentives such activities could
contribute to the firms as well as to the wider economy. There a few notable examples of this work.
Safaricom is supporting an academy at Strathmore University that offers a MaSemce

degree in mobile telecommunications and innovation. The Manu Chandaria Foundation has set up

a Business Incubation Hub at Kenyatta University and IBM has established research and training



centers in both Catholic and Kabarak Universities. Sudlabmrations not only tap into the

expertise of our people but also help train new leaders in technology for our country and beyond.

Ladies and Gentlemen,

It is clear that the future of research and innovation lies in collaboration across many terrains.
There is no doubt that this conference will provide you with an opportunity to start such
collaborations through networking and building lasting relationships. It will also give you a
glimpse into some of the innovative research projects going on in aarsities and some of the

areas that need more growth. | urge you not to see this as an end in itself, but rather as the beginning
of a long scholarly engagement. Find ways to work together, to challenge each other and to learn

from each other, because #tiger you will do better for our nation and our continent.

This conference is best suited for that kind of work. Unlike many others where participants simply
present papers for purposes of fulfilling individual requirements for promotion, this confesence
organized to share practical results of institutional work that has involved multiple players. It is
organized to provide the bigger picture of academic engagement which leads to consensus on how
to advance an agenda that is of benefit to the wider eontynby engaging a large team instead

of focusing on individual scholars.
Ladies and Gentlemen,
It is therefore my pleasure to declare tHé Riennial Conference on the State of University

Education in Kenya officially open.

Thank you.



Infuenceof Technol ogy Transfer from Univer
Innovative Performance
Isaac Muiruri Gachanjd@r. Irura Nganga & DrLucy Kiganane

Abstract
Technology Transfers (TT) from universities to manufacturing firms is important for enhanced
Innovation Performance (IP) and ultimately improved competitiveness. However, TT is hampered
by bureaucracy, inertia, inefficiency, cognitive dissonance and low activities in research and
development. The purpose of this paper is to examine the relationskigebel T from universities
to manufacturing firms and theinnovation Performancéel he st udy was anchor e
(1995) innovation diffusion theory. The methodology used was a-miegttbd resaah. The
independent variable TWwas measured in termstaichnology spillover, networking and presence
of accelerators and incubators within the locality of a firm. The deéeenvariable IPwas
measured through innovation output and innovation efficiency. Correlation design was used. The
target population wasnanufacturing firms in Kenya. Stratified random sampling technique was
applied. Primary data was collected through setniictured questionnaires, interview schedules
and checklists. Bivariate correlation and linear regression techniques were used yaethal
data. Cronbach alpha tedor reliability and criterion-related validity was also usedResults
indicated that there is a significant influence of TT from universities on innovation performance
in manufacturing firms. It is concluded that univeest are an important intermediary of
technology transfer in manufacturing firms in Kenya for their improved IP and competitiveness.
It is recommended that universities should create dynamic linkages with the industry and adopt
an engaged learning approaah its programs to create greater and unique values for enhanced
competitiveness and sustainable development.

Keywords; Technology transfer, Innovation performance, linkages and competitiveness

Introduction



The role of universities in education, restaand knowledge dissemination is paramount in
improving the Innovation Performance (IP) of firms because it leads to sustainable development
and socialeconomic transformation of lives and societies. Universities are important partners in
enhancing comggiveness in an economy. They are the engines of open innovation which mainly
occurs through technology transfer (Secundo, Beer, Schutte & Pas&@hig. Collaboration
between the academia, industry and policymakers is crucial in technology transtars Iis not

always the case in developing countries.

Universities have been setting up Technology Transfer (TT) centers as agents of diffusion in an
innovation system, but challenges still abound. Several studies have pointed out evidence of
barriers ad conflicts in TT (Bruneel, D'Este & Salter, 2010; Esquinas, Hermandez & Andia,
2016). Universities have deficiencies in TT to the industry which have impeded Innovation
Performance (IP), especially in the manufacturing sector. They have higher bungainendia

and inefficiency than the industry (Lehrer, Nell & Gaerber, 2009). There also exist collaboration
obstacles in terms of divergent attitudes between universities and industries which brings about
disconnect between academic and business systdascdrenhas, Marques, Galvao & Santos,

2017). These impediments need to be resolved for enhanced competitiveness.

The industry too has their obstacles that obscure the floediriology TransfefTo begin with,

the challenge of knowledge absorption @tyain manufacturing firms exists. Crzonzalez,
LopezSaez, NavasLopez andDelgadaVerde (2014) have pointed out to cognitive dissonance

in the acquisition of external knowledge and its assimilation in the industry. The situation has been
contributedto by low activities in Research and Development (R&D) departments. Esquinas,
Hermandez and Andia (2016) observed that there are few firms with robust R & D and sometimes
the task of formalizing the linkage between private investors and universitidiasltdiThese
challenges can be overcome by the removal of impediments, increased interaction in the National

Innovation System (NIS), provision of resources and development of infrastructure.

There are few studies on how manufacturing firms in Kenydesamage on TT from universities
for improved IP. This study therefore aimed at investigating the benefits manufacturing firms
accrue due to their linkages with scientific production emanating from universities and their

influence on their overall performae among manufacturing firms. The study is motivated by the



fact that collaborations between the various partners in the NIS are perceived to be beneficial in
promoting open innovation within an ecosystem (Gakbéomtijo & PerezSoltero, 2018).
Neverthelss, information about the effectiveness of cooperation is scanty despite the growing
consensus about the importance of industry and academia linkages (Mascarenhas, Marques,
Galvao & Santos, 2017). The findings of this study will provide more insight owairitellectual

capital can be enhanced for greater productivity, growth and the prosperity of the nation.

The objective of the study is therefore to examine the relationship between TT from universities
on IP in manufacturing firms in Kenya. The null loyipesis for the study is that; TT has no
significant influence on IP of manufacturing firms in Kenya while the alternative hypothesis is that
TT has a significant influence on IP of manufacturing firms in Kenya. The hypotheses were tested

to arrive at conasion.

Literature Review

The variables of the study which are TT and IP are each discussed separately. This is followed by
an empirical review of the relationship between the two variables. The section provides an
explanation of the study variable andusnary of previous studies on the relationship between
Technology Transfer and Innovation Performancelnnovation is the process of utilizing
opportunities emanating from research and converting the findings into new products, process,
materials, methodsnarkets, business models and new enterpris@®vation is considered to be

a prime mover of human development and economic growth and is therefore worth the effort of
contextualizing the role of researchers, universities, entrepreneurs and the goveénrfostering

IP (Secundo, Beer, Schutte & PassiaB@7). Its major contribution to firms is the improvement

of competitiveness which enhances their survival and propels them to soar up beyond the
turbulence brought about by the exdianging dynamein the business environmeriiowever,
innovation is a herculean task that requires diverse learning approaches and interaction with
different parties. The effectiveness of innovation acidities can be evaluated thnmagiation
Performance

Innovationperformance is the degrée which firms develop new products, processes, markets
and enterprises to increase their competitiveness. It results in the reduction of lead times, risk, cost
and adoption of appropriate technology thus increased profitafflégundo, Beer, Schutte &

Passiante2017). It also enables firms to raise their market share, gain competitive advantage and



enhance their sustainable development (Babalola, Amiolemen, Adegbite Bn@j@anuel, 2015).
Innovation performance can be measuas the summation of the product of innovation output
and innovation efficiency. Innovation outputs include; new products, processes, markets and
enterprises (Andreeva & Kianto, 2011) while innovation efficiency is the increase in sales resulting
from innovation activities (Spithoven, Frantzen & Charysse, 2010; Arvanitis, 2012). The two

components were used to measure IP in this study.

Technology transfer is the process of transforming research findings into viable outputs that can
be commercialized. Univsities contribute to the innovation process by transferring technology
and in research in collaboration with interested players, formalizing engagements with different
parties, providing consultancy services, licensing of intellectual property rightatingre
opportunities for continuous learning, dissemination of research findings and proving platforms
for further interactions (Hsu, Shen, Yuan & Chuo, 2015). Successful technology transfer can lead
to the creation of novel products, economic growth angldpment. Universities are therefore
regarded as technology transfer catalyst, converter and translators of knowledge to usable form,

science and technology impact amplifiers (Secundo, Beer, Schutte & Pasaiitg

The level of research, science aadhnology is the key determinant of IP of firms in an economy.

It is difficult for firms to innovate in isolation and hence the need to collaborate with research
institutes and institutions of higher learning (Greco, Gimaldi & Cricelli, 2015). Lazzorotti
Manzini, Pellegrini and Pizzurno (2013) assert that manufacturing firms that have established
research collaborations improve their IP. The competitiveness of a firm is pegged on its ability to
absolve technology and apply it to create value (Gavdatijo & PerezSoltero, 2018).

Technology transfer can, therefore, promote IP by increasing the competitiveness of firms.

It is also not tenable for universities to operate as an island of knowledge creation, but should seek
partnership with business ergg to disseminate their research findings. Universities are
particularly the prime movers of technology in the value chain and their linkage with the industry
is crucial for the competitiveness of a nation at the global level (Kelly, 2016). Universéies a
therefore agents of value creation in their societies. Furthermore, the forces of globalization point
to the need of realization of the interdependence nature of multiple partners. It is imperative that



linkages between the industry and academia sHmeilehhanced for greater technology spillover

for the advancement of the economy.

2.1 Theoretical Underpinning of the Study

The paper i s anchored on Rogero6s (1995) innov
innovation that is geared towardsdaelssing the needs of the society are embraced while those

that appear alien to the communities in which the industry serves are rejected. The theory led to

the development of the innovatialecison process model indicated ingkre 1.

Prior Conditions

1. Previous practice
2. Felt needs or
problems 4
3. Innovativeness . gis : i
1 Mot Knowledge . Persuasion | | Decision »| Implementation | »f Confirmation
social systems.
5 2
Characteristies of the Perceived Characteristics — Adoption = Continued adoption
Decision-Making Unit of the innovation w Later adoption
1. Socio-economic 1. Relative advantage
characteristics. 2. Compatibility Di i
5 ; . iscontinuance
2. Personality variables 3. Complexity Continued rejection
3. Communication 4. Trialability —» Rejection >
behaviour 5. Observability
Figure 1: The innovation-d eci si on process model So

The model indicates that new knowledge can persuade the industry players to make decisions in
terms of adopting or rejecting new ideas. Embracing the new knowledge leads to its
implementationand continuous improvement according to the needs ocluseid resulting in
incremental innovation.

The model ventilates on the three key functions of universities which are; training, research and
community outreach or dissemination. The interactionsdut the three function$ oniversities

are depicted inigure 2.

/University Educatioh

Training, Teaching
and Learning

Constructivists
Learning
Environment (CLE)

N /
ﬁ?esearch, \ / \ ﬁjissemination, Extension




Figure 2: Universities Role in Innovation and Technology Transfer Source; Authors (2018)

The model shows that the ultimate goal of a responsive university to societyliss@ination

of knowledge and research findings to the community. It demonstrates how universities can
leverage on their staff and resources to develop intellectual capital which can be employed on
transformative research that leads to the establishnieénnovative enterprises that package

intellectual product that result in technology transfer.

The Conceptual Framework for the Study

The models depict the association of universities and industry. Universities are expected to create
an enabling environent where stakeholder (Society) participate in the knowledge generation
through interactive problersolving approaches in the real world, work field, laboratories or
incubation centers to come up with innovative product development and market access needs
through an appropriate technology transfer process that leads to-emmraimic growth and

National development as depicted ilgkre 3.

Community .
Universty —
Small and Micro echnology
Students Enterlprise | _—"| Adoption Economic
evelopment an Development
Stakeholder Incubation \ Market Access
Centers
Partners (SMEDIC
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Figure 3: Technology Adoption Facilitation Model (TAFaM) Source: Authors (2018)

In this study, the ifluence of TT and IP in manufacturing firms is tested. Technology transfer is
shown as the independent variable and was measured in terms of technology spillover, networking
and presence of accelerators and incubators. Innovation performance, the deparatdatwas
measured in terms of innovation output and efficiency as indicatde: conceptual framework

in Figure 4.

Technology Transfer .
gy Innovation Performance

1 Technology spill over
1 Networking
1 Accelerators and incubators

A 4

1 Innovation output
1 Innovation efficiency

Figure 4: The relationship between technology transfer and innovation performance

The conceptual framework shows the enviemrelationship between TT and IP in manufacturing
firms. The relationship is tested in this study to derive conclusions.

Methodology

The methodology used was mixatethod research which is more comprehensive and provides a
more holistic understandind the phenomenon. The choice of the methodology was informed by
both interpretivism and Positivism paradigms. Correlation design was applied because it is used

to measure the relationships between variables (Creswell, 2014).

The target population was 483anufacturing firms in Nairobi County. This is because Nairobi is
the capital city of the country which forms a suitable cluster for assessing technology transfer and
innovation performance. The city can attract talents, intense networking and deplmfment
resources. The sampling frame was the directory of Kenya Association of Manufacturers

(2017/2018) which indicated 493 firms in the county as the registered members.

Stratified random sampling technique was used to ensure equal representation sfitFeetrs
in the industry and a sample size of 49 firms were obtained from the 493 manufacturing firms

which represented a 10% sample size. Purpose sampling was then done ttee fhelad of
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operations, innovation and marketing they are in charge ahdri¥ their firms. The sampled

respoments were 147 as indicated iable 1.

Table 1
Distribution of manufacturing firms in Nairobi County in the various subsectors
Subsector Firms | Proportionate Respondents
Sample (x/493)10%
of 493
1 | Building, miningand construction 17 2 6
2 | Chemical and allied 65 6 18
3 | Energy, electrical and electronics| 41 4 12
4 | Food and beverages 104 10 30
5 | Leather and footwear 5 1 3
6 | Metal and allied 52 5 15
7 | Vehicle assemblers and accessor, 37 4 12
8 | Paper and board 58 6 18
9 | Pharmacy and medical equipmen| 18 2 6
10 | Plastics and rubber 54 5 15
11 | Textile and apparels 25 2 6
12 | Timber, wood and furniture 17 2 6
Total 493 49 147
Source: Kenya Association of Manuéat ur er s 6 ( KAM) directory (201¢

Primary data was collected from sampled firms by use of-stnttured questionnaires, interview

schedules and checklist. Data on technology spillover, networking and presence of accelerators

and incubators from universs that were accessible to manufacturing firms measured TT.

Innovation output and efficiency measured the IP of sampled firms. The outputs were in terms of

new products, processes, enterprises and patents acquired while efficiency was measured in terms

of percentage increase in sales as a result of innovation activity.

Semistructured guestionnaire and structured interview schedules were used to collect data.

Interview schedules were utilized to collect data from key informants who were the person

represenng the top management. The observation checklist was used to identify the presence of
TT and IP in a firm.

Bivariate correlation and linear regression techniques were used to analyze the data. The reliability

of the research instrument was puttotesttonf i r m

i ts

appropriateness

approach was used to test for reliability which gave a value of 0.835 which is greater than 0.7. This

implies that the data collection instruments were reliable. It means that the data collection

13



instrumens were stable and consistent. The validity of the instruments was tested using the
criterionrelated validity or instrument validity. This was applied by comparing the data in the
guestionnaire with the interview schedule determine the accuracy of datallected in
representing TT and IP. The Variance Inflation Factor (VIF) was used to test for Multicollinearity.

The research permit was obtained from the National Conwnigsr Science, Technology and
Innovation. The researchers also sought consent fh@midentified firms and the research

instruments were only administered to those who were willing to participate in the survey.

Findings and Discussion

The response rate was at 81.6% because 120 respondents out of 147 were cooperative. The
majority ofthe respondents had over 10 years of experience in theawtunrig firms as indicated

in Figure 5.

Experience

W15
Hs-10
Oover 10
W=

Figure 5: The work experience of the respondent in manufacturing firms

This implies that manufacturing firms consider work experiencerbeaine is promoted toead
the operations, innovation or marketsertion. It therefore means that work experience is valued

in manufacturing sector.
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Thecomposite indices for TT and | P were

arrived

the paameters of each the variable. The summation of innovative products, process, enterprises

and patents acquired for the last three years was done and then the sum was multiplied by the

percentage sales growth rate brought about by innovation for the saatetpéorm the variable

IP.

Descriptive statistics were conducted to find the distribution of the parameters for measuring IP.

This was done by the analysis of mean, standard deviation, variance and range. The highest mean,

standard deviation, variancadairange was in the number of increased new produdt$e67,

2.76756, 7.65and7 respectivelyas indicated in dble 2.

Table 2
The variance of the parameters of Innovation Performance
Number of  Number of New Number of  Sales growth
increased new innovation patents rate
new products enterprises processes  acquired
Valid 120 120 120 120 120
Missing 0 0 0 0 0
Mean 4.5667 1.4750 2.0750 2.2667 3072
Std. Deviation  2.76756 1.38396 1.84328 1.77628 .21531
Variance 7.659 1.915 3.398 3.155 .046
Range 7.00 4.00 5.00 5.00 .53

This implies that there was a wide variety of new products that were produced compared to other

forms of novelty. It meant that new products were the most notable form of innovation in

manufacturing firms in Kenya.

The scores otechnology spillover, networking and availability of accelerators and incubators in

the firmbébs | ocality from each of

t he

responde

The scores were then added up to form the variable TT. The highest madardstdeviation,

variance and range were in technology spillovelrlaf583, 2.92912, 8.580 aBdespectively as

indicated in Bble 3.

Table 3
The variance of he parameters of Technologiransfer
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Technology = Dynamic networking in the Presence of incubators ani

spillover industry accelerators
Valid 120 120 120
Missing 0 0 0
Mean 11.2583 3.7583 3.6750
Std. Deviation 2.92912 1.07684 1.09362
Variance 8.580 1.160 1.196
Range 8.00 3.00 3.00

This implies that there was a wide variety@thnology sgplover than aher forms of TT. It
meant thatechnology spillovewas the most notable form of T manufacturing firms in
Kenya. The latent variables of TT and IP were then correlated to establish the relationship

between them. The correlation coeffict of TT an IP was 0.894 as indicated imafle 4.

Table 4
Correlation between Technology Transfer and Innovatioeformance
Technology IP
Pearson 1 .894"
Technology .Correlgtion
Sig. (2tailed) .000
N 120 120
Pearson .894" 1
P Correlation
Sig. (2tailed) .000
N 120 120

The Pearson correlation value of 0.894 is near 1 meaning a strong relationship between TT and IP
exists. The value is also positive implying that the two variables move in the same direction hence
they are correlatedhis implies that as technology transfer from the universities increases so does
innovation performance and vice versa among manufacturing firms in Nairobi County. The
findings concur with Kande et al., (2017) who found that universities play a cruaairnrol
promoting the innovation performance of firms in Kenya. The findings are also in tandem with
other studies conducted in other parts of the world such as; Secundo et al., (201 7)yGatifma

and Peresoltero (2018). However, the findings contradiise of CruzGonzalez et al., (2014)

and Thu et al., (2018) who found that not all external collaboration influences innovation but only
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collaboration with the internal supply chain. It is, therefore, necessary to constantly evaluate the

benefits of extaal collaboration.

The analysis of variance between the two variables was also conducted to test the hypothesis which

confirms a significant iftuence as shown inable 5.

Table 5
The Analysis of Variance Betweenethnology Transfeland Innovation Perfornance
Model Sum of df Mean F Sig.
Squares Square
Regressior 1664.931 1 1664.931 469.614 .000P
1 Residual 418.347 118 3.545
Total 2083.278 119

The pvalue is zero which is less than 0.05. The value led to a rejection of the null hypothesis and
consequently the acceptance of the alternative hypothesis thus TT from universities has a

significant influence on IP in manufacturing firms.

Linear regression was also carried out to demonstrate the extent to which technology transfer from
universities ifluences IP of manufacturing firms. The results indicate a huge proportion of change
in IP is brought about by TT. The R square value was 0.799 which is equivalent to about 80% as

indicated in table 6.

Table 6. The extent of contribution of Technology Trsfer on Innovation Performance

Model R R Square Adjusted R Std. Error of the Estimate
Square
1 .894 799 797 1.88290

This implies that 80% of IP is brought about by TT. Technology transfer should, therefore, be
enhanced to increase the IP of macturing firms.

The relationship between TT and IP can be depicted through a model. The type of data for the
dependable variable is continuous and therefore a linear regression model is suitable. The model
is developed through the results of linear regjmes coefficients between TT and IP. The model
shows a VIF value of one, a constant valuedd389 and TT coefficient value of .788 indicated

in Table 7.
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Table 7
The Variance Inflation Factor and Coefficients of Variables in Model Formulation

Model Unstandardized Standardizec t Sig.  Collinearity Statistics
Coefficients  Coefficients
B Std. Beta Tolerance  VIF
Error
) (Constant) -9.389  .672 13.97-8 .000
Technology .753 .035 .894 21.671 .000 1.000 1.000

The resultant value of VIF was oneplying less or no Multicollinearity between the TT and IP.

This means that the study accurately assesses what the researcher attempted to measure. The value
of the constant i9.389 while the coefficient of TT is 0.753. The relationship between TT and IP

can, therefore, be modeled as; Y = 0.753%389 + e: Where Y is the value of IP and e is the

error term. The model further implies that the innovation performance curve intercepts the
technology transfer from below at a value-81389. This implies thawhen TT is zero the IP is

negative 9.132. This means that when there is no technology transfer, there is retardation in IP.

The limitations of the study are that it was conducted in the manufacturing sector only which
excluded other sectors and therefii@impact may not be generalized to the entire economy. The
study was also localized in Nairobi County excluding other areas that are geographically dispersed
across the country. The study also focused more on TT from universitiesGGnaalez et al.,

(2014) observed that collaboration among firms in the same industry is more beneficial than TT
from universities. The other limitation is that causality cannot be inferred in this study as observed

by Thu et al., (2018) because of the cresstional desigemployed.

5.1. Conclusions and Recommendations

The findings reveal that technology transfer from the universities has a significant influence on IP

of manufacturing firms. It is, therefore, necessary to encourage university and industry linkages

for greder growth and development. The appropriate measures should, therefore, be put in place

to foster such interactions.

It is recommended that firms should redefine their boundaries to allow technological flow and
attract external knowledge for their impealperformance. Universities, on the other hand, should
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transform their networking to offer an opportunity for interaction with the industry by setting up
robust and entrepreneurial technology transfer centers, incubation centers, and deliberately create
a Constructivists Learning Environment (CLE) that anchors problem based learning (PBL) to
foster dissemination of knowledge to the business community. The government should also
develop and implement policies and funding mechanisms that ensure quaditghdbat respond

to the issues affecting society. There is also a need to develop and promote a deeper interaction
within the National Innovation System and increase the capital outlay in technology and capacity
for greater competitiveness of the econorfie paper recommends further research on the
benefits that accrue to the universities apart from fulfilling their community outreach obligation,

in their efforts to promote technology transfer in the society.
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University Industry Linkages: Establishing Relevance of University Courses
in Kenya
Kyule Alexander, Mile Justyslaureen Kang & Indara Celine

Abstract
There has been a lot of concern in the East African region and Kenya in particular about the
relevance of courses offered by universities to the market needs. The Industry asserts that the
courses on offer do not meet their dews, yet the universities argue that the choice of their
courses is need driven rather than populist driven, which aim at making money. While in the
developed world there are clear cut structures on varsity industry linkages, it is not the case in
Kenya. h addition, very few in the industry come out to support varsity courses and research to
determine course relevance in the market, since they seek to realize benefits in the short run. This
study therefore sought to establish extent to which universitiésnya engage the industry in the
development of courses to offer. The study made use of the descriptive survey design. The target
population comprised of 365 members of curriculum development committees selected from 74
universities in Kenya. Census sdm@ was adopted. Questionnaires were used to collect primary
data. Data was analyzed usidgscriptive statisticsThe study found that there was awareness of
the need for universities and industry to collaborate in determining need driven courses. In

addtion, although there are well laid down structures to enhance that, the implementation of the
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process failed due to lack of adequate financing and in some cases lack of top management
support. The study concludes that there is need for universities sty to work very closely
to offer relevant courses that can enhance Ke

Key words: Universities, Industry, Blevant Courses, @laboration

Introduction

A good curriculum should capture the needs of the ma@kerriculum success is thus realized
through the quality of learning achieved by students, and how effectively they use learning for
practice and meet market employment needs (Kuh, Kinzie, Schuh, & Whitt, 2011). In the
developing world and Kenya in pantilar, there is an acute mismatch between employer demands
and job appWarldBankt Z2083). Bhis irequiires thét workforce training needs to

conform to the skills and competencies required for employment.

In order to produce a wedlquipped aa professionally skilled man power that could fit the market,
quality of curriculum should get great emphasis of educators, authorities and industry (Stabback,
2016).Malaysia, which expects to join the developed countries status by 2@%@ed that the
Research and Development (R&D) activities conducted in universities had a significant function
in driving firm-level innovations. They thus implemented policies since the early 1990s to
stimulate R&D collaboration between universities and industry (S&leébmar, 2013). The
Knowledge Transfer Partnership (KTP) program was thus introduced to enhance the transfer of
expertise and research findings through innovative projects undertaken jointly by faculty members
and their business partners from the indudtryaddition, industriabased trainings programs to
enhance the practical knowledge, business skills, and employability of graduates was also put into
practice (Salleh & Omar, 2013).
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There is therefore a need for collaboration between university andtriyndascurriculum
development process. This will help in producing skilled graduates for the work miafdued (
Bank, 2013).

Problem Statement

University-industry collaboration is a necessity that seeks to ensure that the relevant and the right
number & graduates join the market. This match should start right from the point universities
develop courses to offer. It is worth noting that in the developed world, this is largely achieved
since there are clear cut structures on varsity industry linkagesldition, there is high level
support for universities to collaborate with industfygjtas, Marques, & e Silva, 201f8om the

governments and the industry itself.

In the developed world, organizations have been working together with research anstigurtd
universities to come up with areas of nék@scu,Cirjaliu, & Draghici, 2016) Evidence of such
collaborations in Kenya is minimabéud, Abidin, Mazuin, & Rajadurai, 2011ynfortunately, a large
number of graduates in the developing world faiet jobs, yet some industries lack qualified
staff, which can be attributed to poor industry university collaboration on needs assessment. The
Commission for Higher Education (CHE) workshop held in Nairobi in 2000 on university
industry linkages, olesved that there has been little, if any, attempt to understand university
company linkages in developing countries such as Kenya (Abagi 20@5). This can be seen as

the reason why some courses on offer by universities fail to meet the markeflimeedgidy thus

sought to establish the extent to which universities in Kenya engage the industry in determining

the industry relevant courses to offer.
Objective
To establish the extent of universitydustry collaboration in university curriculum ddopment

in Kenya.

Literature Review

The Competency Model
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The competency model defines an amalgamation of competencies that enhance effectiveness in
performance at work Dainty, Cheng, &Moore, 2005)Competency models enable the
transferring of knowledgeetween industry and academia (Tessema & Abejehu, 2017). They
support the development of curricular through determination of skills needed in work, providing
content that is used to build up teaching resources, and provision of business oriented framework

from which teaching objectives are determinkaufillard, 2013).

Curriculum development

Curriculum development and review in Kenyan universities is largely the role of university
faculty members. This is coordinated through their respective depart@sviisr( 2012). In an

event external expertise is needed, a specialist is hired in accordance with the university policies.
The teaching staff in departments identify areas in need of developing a new curriculum or point
out areas that require review. Thssthen escalated to the Head of Department where a meeting

is held to brainstorm on these needs. This is further taken to the School Board, Deans Committee,
and eventually the Senate which approves the new curriculum or the amendments; or even
disapprovest (Cheserek, 2010).

In Kenyan Universities, curriculum development is conducted by each university individually
(Owuor, 2012). A number of challenges have been found to face the Kenyan higher education
sector, includindack of quality faculty (Sifuna2010). A sound curriculum development process

entails proper planning, identification of realistic learning outcomes, development of effective
measures to determine the achievement of learning outcomes, and the use of measurement data to

determine improuwaents Hussain, Dogar, Azeem & Shakoor, 2011).

Additionally, there is need to involve all the stakeholders, so as to get feedback from them. Such
stakeholders include students, recent graduates, industry/employers, faculty, the community, and
the governmant. This will help ensure that the courses of offer capture the market needs.

Stakeholder involvement makes the curriculum development process decisions made in

accordance to factual data (Nyangau, 2014).
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University-industry linkages

It is notable thathe industry may not have all the competencieserefore, to meet these
requirements, collaboration between two or more partigensecessary (lvasciGirjaliu, &
Draghici 201§. In this regard, collaboration of industry with universities helps the indust
researching the problems whose solutions cannot be found alone. This is a plusnidudtrg;

such that we may we may look at universities as partners for industries. Research has it that
organizationgollaborating with universities tend to haseperior output thanrganizationghat

fail to collaborate (Salleh & Omar, 2013). In additicegucing costs of research and development,
making use of synergetic approaches, riding on different collaborators reputatdagcing

guality products at aoenpetitive costto mention just but a few, constitutes of the benefits realized

by the industry QyelaranOyeyinka, & Adebowale, 2017).

It has been found that university and organizations are motivated by different reasons to
collaborate. University reaechers tend to collaborate withganizationsn order to advance their

research interests, and not so advance industrial developfreitag, Clausen, Fontana, &
Verspagen, 2011)More specific, they are focused on funding for their research, secut® flor

graduate students and lab equipment, and to test the practical application of their theory and
research. However, for success of the collaborations to be achieved, there is a need to permit both
parties to achieve their specific goals. This medns t achieving onesd6 go
achi evement o fKoigiKeagwy Mamwa & dheurig2018)l s (

University-industry linkages and curriculum development

The collaboration between university and industry is a subject of interest becausehajhth
degree of innovation and economic output and growth that is realized. Partnership in education
development between the universities and industry has been perceived as mutual relationships
between the two player&dgigi, Kiragu, Marwa & Theuri, 2018Incorporation of university
industrial linkages in the university academic programmes is one ways of way through which the

universities are responding to change to maintain a competitive advantage (Council, 2015).

Most developing countries are faced watlylaring gap between industry and academics. This has

made universities and research academies to seek ways to align educational content to market
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needs (Starkey and Madan, 2011). This therefore requires the curriculum developed to constitute
both theoryand practicals. In order to produce skilled graduates, there is need for strong
collaboration between university and industry. It is notable that the cooperation between the
university and the industry is a growing trend. However, collaboration of thedeely parties in
curriculum development process has not been realized on the ground as it is portrayed on paper.
In many cases, the collaboration is never realized, especially at the stage of curriculum
development. The collaborations tend to occur iaWwith the existing curriculum rather than right

from curriculum development (McKernan, 2013).

In the UK, policymakers have encouraged universities to foster links with the users of knowledge
by facilitating its transfer. This has been realized throlngh dommercialization of academic
knowledge. It entails patenting and licensing of inventions in addition to academic
entrepreneurshipt is worth noting thatommercialization generates academic impact because it
constitutes immediate, measurable markeeptance for outputs of academic research. (Ranga,

& Etzkowitz, 2015). Thus, many universities have established specialized structures, such as
technology transfer offices, science parks and incubators which have led to the creation of

supportive internalules and procedures.

Here in Kenya, theTechnical and Vocational Education and TrainiAgthority (TVETA)
institutions have made the move to enhance linkage with industry in order to develop relevant
curriculum Qunbar, 2013) This curriculum is meantbtassist students in the institutions to
quickly adjust to the fast changing work environment. Existing linkages included in areas such as
research, staff exchange, student attachments, equipment sharing and instructors industrial
experiences. However, dlenges may arise as in the case of Ghana, where TVET Linkages with
industry in terms of input for curricula development were found to be weak resulting in

mismatches of supply and demand of skilsifvas, & Palmer, 2014).

The benefits of the Universityndustry linkages in curriculum development cannot be ignored.
Done successfully, the learning outcomes will be more relevant. Relevant courses to the industry

will be designed and improved quality of educational programmes will be realized. In addition,
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the output (graduates) will be better trained while economic growth in the country will no doubt
be boostedsuimén, 2013However, industry tends to focus much on profitabilitganizations

such that some of the collaborations do not seem to be lucrative other cases it kas very

long. This is becaussollaborationis inherently expensive andnsalized in the medium to long

run, whileorganizationseek shorterm results and clear contributions to current business lines
(Geiger, 2006)In most cass, universities tend to be interested in courses that will bring in more
students, even if they are need driven or not. In addition, in some cases, the university policies and
procedures are not clear cut and tend to be poorly implemented owing to atigaaizpolitics.

Since public universities rely mostly on government funding, inadequate funding makes the not

so popular courses unlikely to survifAgadi, 2010).

The role of the industry in curriculum development cannot be overstated. Accordingtim®¥hk

report (2013) on University industry collaborations, industry is critical. Through the
collaboration, the industry is able to enhance skills development, the generation, acquisition, and
adoption of knowledge (innovation and technology transfemd the promotion of
entrepreneurship (stamps and sphoffs). In the same breadth, Subramonian and Rasiah (2016)
assert that the industrydés contributioumd to de
development of stuas They recommenthe following areas in which industry can be helpful

in curriculum development; involvement in course design, donation or resources, placement of

industry staff as part time professors on the job training opportunities, among others.

However, it should beoted that there is a wide gap between the motivation, scope and purpose
between academic research and industrial research and production. This complicates the linkages
and therefore the need to ensure the policy makers are able to fill the gap iotigeiritended

objectives to be realized (Oyelar@yeyinka, & Adebowale, 2017).

Methodology

The study made use of the descriptive survey design. The target population comprised of 365
members of curriculum development committees from selected from Vérsities in Kenya.
Census sampling was adopted. Questionnaires were used to collect primary data. The

guestionnaires comprised of a five point Likert scale, with values strongly agree, agree, neutral,
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disagree and strongly disagree. Three hundred queaties were returned duly filled. pilot

test was carried out where ten questionnaires were given out.

Table 1
Pilot test results

No | Issue Alpha value | Remarks

1 Industry involvement in curriculum development 0.821 Reliable

2 | Adequacy of resources support collaboration 0.755 Reliable

3 | Awareness of stakeholders on the need for collaborat 0.830 Reliable

4 Top management support 0.765 Reliable
Presence of Universitindustry linkages structures 0.758 Reliable

6 | Compliance to the structes 0.779 Reliable

Source: Researcher (2019)

All the sixitems under study, as shown in Tableal an alpha valugf more than 0.75 which is
within the accepted range of reliabilityPdters, 2014).0On content validity,peers made
recommendationsand the questions were found to be able to give the expected answers. This
means that the questions were well structured and well understood devoid of ambafaityas

analyzed usingescriptive statistics.

Findings

The findings on the extent of unmsity-industry collaboration in university curriculum
development in Kenya, are captured imfdle 2.

Table 2

University- Industry linkages
Source: Researcher (2019)

No | Issue Strongly | Agree Neutral Disagree| Strongly Likert
agree % | % % % disagree % | Mean
1 Industry involvement in 26 20 5 2 27 2 6282

curriculum development

2 Adequacy of resources t
support collaboration

3 Awareness of stakeholders ¢
the need for collaboration
Top management support 28 29 15 23 15 3.879

5 Presene of  University
industry linkages structures
6 | Compliance to the structure; 15 15 ) 37 25 2.6410

14 15 10 30 31 2.4230

24 27 4 24 21 3.9034

34 27 7 18 14 4.8076
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A majority of the respondents, 51% (242¢%) disagreed that there wadustry involvement in
curriculum aevelopment. This implies that universities did not involve the industry adequately in
the development of curricula. This had a mean of 2.6. In the same breadth, a majority 61% (30%;
31%)disagreed that there were enough resources at the universitiepoot shp collaboration.

This could explain why the involvement of the industry was minimal. However, the top
management was found to be supportive of the collaboration in curriculum development with 28%
and 29% strongly agreeing and agreeing to thaT dpemanagement was supportivédis had a

mean 3.9. The study also found that there was awareness of the need for universities and industry
to collaborate in order to determine the need based courses to be offered (51%). In addition, it was
found that thex were well laid down structures to enhance the process through the linkages, with
34% and 27% having strongly agreed and agreed respectively. However, a minority admitted to
there being compliance to the structures, with a cumulative 30% (mean 2.6)tagre=é being
compliance to the structures. This is likely to affect the collaboration in the curriculum

development process in addition to lack of industry involvement.

Discussions and implications for theory and practice

The study soughto establishthe extent of universitindustry collaboration in university
curriculum development in Kenyahe study was descriptive survey desigiwhich employed

census sampling. The findings indicate ttere was awareness of the need for universities and
industy to collaborate in determining need driven courses. In addition, although there are well laid
down structures to enhance that, the implementation of the process failed due to lack of adequate

financing and in some cases lack of top management support.

Previous studies indicate that to fill the gap between industry and academics, there is need to align
educational content to market needs (Starkey & Madan, 2011), thus the need to have a curriculum
developed to constitute both theory and practicals. Irtiaddemergent studies emphasize on the
need for strong collaboration between university and industry (McKernan, 2013). This concurs
with Guimén (2013) who emphasizes on the need to have relevant courses to the industry needs
since they improve the qualigf educational programmes, such that the output will be better
graduates to deal with market need&.good case in practice is Malaysia which appreciates

Research and Development activities conducted in universities and thus implemented policies
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since tle early 90s to stimulate collaboration between universities and industry (Salleh & Omar,
2013).

Despite this, challenges abound where the motivation of the industry and university on curriculum
development tend to differ. According Beiger (2006),industry tends to focus much on
profitability such that some of the collaborations do not seem to be lucrative to them. In addition,
universities tend to be interested in courses that will bring in more students, even if they are need

driven or not.

1.1 Conclusion

From the findings, it can be concluded that university industry collaboration on curriculum
development is minimal. In addition, the resources to enhance the universitgustry
collaborations are inadequate, despite the top management at thesitynlweing supportive of

the collaboration. In addition, the expected awareness of the need of universidystry
collaboration in curriculum development among the stakeholders was there. On the presence of
structures to enhance university industrylatmbration, the study concludes that they exist;

however, there is no compliance to the existing structures.

1.7 Recommendations

The study recommends that adequate funding is needed for both universities and industry to ensure
existing collaboration stritigres in universities are enhanced. In addition, the university and
industry ought to ensure that the collaboration in curriculum development is realized since it is
beneficial to both. The researcher further recommends further research should be done on

collaboration of universities and industry in Research and development.
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Planning for Equitable Distribution of Out -Patient Health Facilities. A Case
Study of Homabay County, Kenya
Antony Ondiwa Okundi

Abstract
Agenda 2063 envisions the capacitated coverage of Africans to health services. This has inspired the
affiliated states to formulate policy frameworks to facilitate its fruition. For instance, Kexogntly
embraced the Bigdur agenda which champions for the realization of universal health care as one of
its deliverables. Since colonization, distribution of health facilities have registered urban dominance
and political manipulations, therefore the rural populace have had toussicdo long distances to
consume quality health servidehis study demonstrates the utility of Geographical Information Systems
(GIS) in the achievement of equitable distribution of health facilities using Homabay County of Kenya
as a case study. The syualdopted a muHcriteria evaluation technique in the establishment of various
sites for the location of health facilities. This progressed through the establishment and weighting of
factors considered in site selection for health facilities. This fat#d the building of locatien
allocation model to aid in the determination of the optimal location of the facilities by exploiting access
model (motorbike) as a visual intelligence of health coverage. The model leverages the establishment of
additional opimal locations for considerations to achieve equitable distribution of health facilities. This

study authenticates the utility of GIS in facilitating the realization of Universal Health Coverage.
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Introduction
Spatial distribution of community facilities in space is a significant barometer of the level of service

provision. Gaps in the health service provision are manifdstetie differential locations of patients

and the health center. This may be translated into two geographical perspectives of healthcare service
namely accessibility and utilizatigMokgalaka, 2014)In Africa, governments habeen entrusted with

the daunting task to offset spatial accessibility bottlenecks faced by their citizens and to achieve social
and spatial equity in the distribution of health servi@amuel & Adagbasa, 2014)

Locatiorrallocation models are relevant to the contemporary challenges by designing a platform for
examining service accessibility enigmas, assessing the efficiency of previous capacitation and current
capacitation and provides an inventory of antidotes to eithecrgyesnore viable services or to revamp

the existing systems éRman & Smith, 1999 and Ouyaeg al,2016).The models are configured to
correspond to three major levels of planning decisions namely the location of facilities, demand
allocations to respeet facilities and the resource capacity of the faciligiess, 2014)

Identification and finding of best locations for a particular facility or land use are significant activities
encountered by the public and private orgatians. The various types of location models include but

not limited to Pmedian problem, and-gentre problem, as well as the location set covering problem
(LSCP), the maximal covering location problem (MCLP), the maximal service area problem (MSAP)
and Gpacitated Maximal Covering Location Model (CMCLP) (Owen & Daskin, 1998, Indriasari et al.,
2010, and Shariffa et al., 2012). Optimal site selection can be achieved by network models namely
minimize impedance, maximize coverage, maximize capacitated geyverainimize facilities,
maximize attendance, maximize market share and target marketiamarenmental Systems Research
Institute(ESRI), 2016)

Minimize Impedance ProblenAlso known as the f®ledian Problem(Hakimi, 1964)The primary
objective is to determine appropriate locations for a number of specific facilities so that the total sum
weighted costs between demand points and solution facilities is minimized. Contingent to its ability to
minimize costs and maximize effaicy the overall costs are automatically reduced hence appropriate
in locating retail stores, libraries, schools, hospitals and other private sédtdisnize Coverage
Problem As developed by Church and Reveille, this model seeks to establish the édptemiahs for

a fixed number of facilities that service as many demands as possible within the prescribed impedance
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cutoff. This model is frequently applied in locate facilities in the public sector to locate emergency
service facilities e.g. fire statig, police stations and ERS centéfénimize Facilities ProblemThis

model is similar to Maximize Coverage Problem but with the exception of the methodology of allocation
solely depends on the solver. Is appropriately applied in the location of fimmstambulances, police

and even bus stopblaximize Attendance Problems developed by Holmes in 1972, the principal
objective is to maximize the number of demand points that the facility can service with a specified
impedance cubff. The assumption ithat the probability of interaction between the facility locations

and the demand locations decreases with an increasing diskaxiize Capacitated Coverage
Problem This model locates facilities such that as many demand points as possible aredatiocat
solution facilities within the specified impedance -offt The assumption is that all the weighted
demands assigned to a solution f ac MdximizeyMartted n 0 t
Share ProblemThis model seeks to maximize th#ocation of demand points to a facility in the
presence of other competitors. The total market share is calculated by adding all demand weights for
valid demand pointsTarget Market Share Problerithe objective is to select the minimum number of
facilities necessary to capture a specified percentage of the total market share in the presence of other
competitord ESRI, 2016)

The following are theesearch objective that this paper will address;

i.  To perform a suitability analisfor situating a health center.

ii.  To assess the suitability of the current health facilities.

iii.  To model the spatial coverage of the existing health facilities.

iv.  To propose a Data drivdact based analysis to redress the strained

access in Homabay County
Study area

Homabay County lies between latitudel05 6 SoWwbBdéaBdudDh and betBasween
and 33 East and occupies an area of 4,267.% Kutlusive of its Lake Victoria waters which on its own
covers an area of 1,227 knThe County alseomprises 8 subounties (Kasipul, Kasipul Kabondo,
Mbita, Homabay Town, Rangwe, Dhiwa, Karachuonyo and Suba) with a population of 963,794
(Government of Kenya, 2009Assuming a geometric formula of population projectiothvain annual

growth rate of 2.7, the current population in 2019 is approximately 1,114,905 persons.
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Figure 1: Locational context of Homabay County
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Methodology

Data source
A geodatabase was designed to facilitate the spatial and network analysis of Homabay County. It also

enabled the housing @&ctor and raster datasets such as schools, health centers, villages, roads, forests,
wetlands, streams, protected areas, administrative areas, Lake Region and a Digital Elevation Model.

Table 1
Data Source Matrix

| DATANEEDS | DATASOWRGE

Schools Ministry of Education & Digitization
Health centers ILRI and Ministry of Health
Villages/Homesteads International Livestock Research Institute(ILRI)
Roads Kenya Roads Boards Authority (KRB)
Administrative Boundary Survey of Kenya
Forests World Resource Ingute (WRI)
Wetlands WRI & Digitization
Riparian e.qg. rivers, lakes WRI & Digitization
Digital Elevation Model USGS

Procedure

To achieve the predefined objectives, this paper adopted a primarily analytical based approach using
Geographical Informatn System (GIS). The analysis was further splintered to spatial and network
analysis. The Spatial analysis involved the preparation of three models; suitability and restriction models

that were overlaid to yield the most suitable sites for the establisloileealth centers

3.2.1 Suitability and Weighted Site Selection
This is a GlSbased analysis that encompasses the exposure of most suitable or best sites to locate a

facility or a function. Suitability techniques inform on different stakeholders sue@masnmental
managers and planners to understand, assess and conceptualize the reciprocating factors of location.
development actions, and environmental elem@dlins, Rushman, & Steiner, 201&ite selection

analysis mus therefore, incorporate diverse criteria and parameters that interplay to influence the best

choice of location. The qualified parameters chosen are ¢chennelledthrough a chamber where
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reclassification and weighting are conducted to rank rasteusallg a measurement scale and designate
a value index to each relevant parameter.
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Figure 2: Methodology workflow
The final output is a suitability raster layer classified commensurate to the measurement scale. For

instance, with a measurement scale of 1 to 10, selected sites@pabmvith the value of 1 are least
suitable while those with the value 10 are the most suitable locations. This paper adopted the following
land use suitability and weighted site selection procedures to arrive at the identified suitable locations;
i. Input DatasefThis entailed the development of an inventory of datasets that will be
exploited to facilitate the analysis. It is significant that the user identifies relevant datasets
and exercise rationale discretion on the accurate datasets that would enfleerspatial
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analysis. The input datasets were selected based on the intended purpose of conducting a

suitability analysis for citing of a health facility. Suitability according to this paper was

performed within the confines of simultaneously exposieghtiost suitable parcels for the

establishment of a health center or a hospital and extraction of incompatible land parcels

for subtraction from the overall suitable parcels. This, therefore, necessitated for the design

of two development mod&uitability model and Restriction model. The creation of the

suitability model will be an attempt to harmonize the planning principles and requirements

for locating a health station. On the other, hand restriction model was a regulative platform

that inclusively illumnated the need for conservation and adherence to the conventional

laws and policies regarding the relevant reserves. The reserves accommodated in the

restriction model include the road reserves, riparian reserves and other environmentally

fragile ecosyst@s such as floeg@rone areas, mountain ecosystems, forests and parks.
Derive DatasetA new Information was extracted from the selected input datasets in the first
stage. This is made feasible by the exploitation of spatial Analyst extension tools iIBArcG
Spatial accessibility of the Homabay populace to health services was partially simulated by
computing a Euclidean distance for the input datasets to access the proximity distance from
villages and schools to existing health institutions. This alsonbeam entry point of auditing the
spatial distribution of existing health facilities and their differential distances. The Digital
Elevation model which was a significant parameter was also splintered to yield the rate change of
the surface. Determinatiasf the spatial dynamics and differentials in Homabay is a significant
criterion as it informs on the suitable spatial surfaces that would conveniently herald proposed
developments. Slope analysis was therefore automated via spatial analysis to prosiudadbe

syntax and spatial configuration of Homabay County.
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Figure 3: Suitability parameters
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Figure 4: Suitability Parameters

Reclassify Datasefhe splintered information from the second stagexposed to a measurement

scale to portray the variant degree of relative importance. The classification was achieved by a
measurement scale of-E) with a value 1 referring to the least suitable parcels and a value 5
donating most suitable parcels faatth facility citing. A considerable proximity distance of six
kilometers was adopted as a standard yardstick for auditing the accessibility suitability of a patient
wanting to consume health services within Homabay region. Spatial accessibility digtaates

than six kilometers were regarded as distance decays causing strain in health service patronage.
The tapped new information from spatial distances of the input datasets and slope raster was

informed as below;
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