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INFRASTRUCTURE FINANCING AND FINANCIAL
PERFORMANCE AS IS MODERATED BY FINANCIAL RISK
OF AQUACULTURE ENTERPRISES IN THE LAKE REGION

ECONOMIC BLOC,KENYA.

ABSTRACT

Background: Financing structure for aquaculture aims at promoting and facilitating the availability of capital and its
contribution to fisheries financial performance that leads to poverty reduction of aquaculture enterprises in the Lake
Region Economic Bloc in Kenya. Financial risk is a significant factor that affects the performance of an enterprise. It may
be assessed from credit risk, liquidity and operational risk. The purpose of this study is to analyze the effect of
infrastructure financing on the financial performance of aquaculture enterprises in the Lake Region Economic Bloc in
Kenya as moderated by financial risk. The problem is, financing aquaculture has been limited because of the financial risk
involved and lack of knowledge of how the aquaculture industry benefits the society today, this has made the
infrastructure develop slowly in Kenya. The moderating effect of financial risk on the financing structure and financial
performance of aquaculture enterprises was evaluated.

Materials and Methods: This study applied a cross-sectional survey research design. The population of interest in this
study included the fishermen and the county officers in the fisheries department. Purposive sampling was used to pick the
county officers and Krejcie & Morgan table will be used to sample the fisher men of the Lake Region Economic Bloc. A
sample of 248 group members and 10 county officers was selected to participate in the study making a total sample of
258 respondents. The study collected primary data through the interviews and questionnaires hence qualitative data and
the focus group discussions complemented the quantitative data.

Results: The results indicate a correlation coefficient of r = 0.467 and p = 0.000 between the moderating variable
financial risk and financial performance of aquaculture enterprises in the lake region economic bloc, Kenya. This is a
moderate positive association which indicates that financial risk may have an impact on financial performance. The
implication of this correlation is that financial risk plays a role in influencing financial performance. Therefore, aquaculture
enterprises willing to take on higher levels of financial risk might see improvements in their financial performance.
Conclusion: The study informs financial institutions to know the changes in infrastructural financing requirements specific
to aquaculture, sources of financing and ways to increase its availability..

Key Word: Aquaculture, Infrastructure financing, Financial risk and financial performance.

. INTRODUCTION

Financing aquaculture infrastructure projects is important for growth of an economy. Financing of aquaculture
infrastructure provides a conducive atmosphere for growth and expansion of businesses as a result of improved efficiency
and reduced risk due to improved transport and communication network (Mitra, Khan, & Nielsen, 2019). Investments in
production facilities such as; ponds, cages and infrastructure input supplies e.g. hatcheries and post-harvest facilities may
be necessary to improve farm performance and add value to products and the small holder business. Such improvements

will often require access to loans with longer payback periods (World fish center, 2011).

Private investment in aquaculture can be a growth pole as many countries have experienced. By generating employment
income, commercial farming of salmon has created multiplier effects in the more remote regions of Chile, Norway or the
United Kingdom. Other countries have enjoyed a similar stimulus to economic growth from the commercial cultivation of

species such as catfish, eel, shrimp or tilapia (Oswald & Mikolasek, 2016). Kenya is endowed with numerous aquatic
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resources with aqua cultural potential. It has highly varied climatic and geographic regions, covering a part of the Indian
Ocean coastline, a portion of the largest freshwater lake in Africa (Lake Victoria), and several large rivers, swamps, and
other wetlands, all of which support an abundance of native aquatic species (Kariuki, 2013; Ngugi, Bowman, & Omoilo,
2007)

Infrastructure financing will, to a greater extent, reduce the costs or raise the incomes of fishers and other sector
recipients either directly through transfers such as fuel tax exemptions or grants for construction or modernization or
indirectly through the government provision and funding of management services and infrastructure (Adorf, 2014).
Infrastructural development highly contributes to investment in fisheries and aquaculture, which aims to promote efficient
utilization and value-addition of the resources by increasing investment in the fisheries and aquaculture sector. Financing
aquaculture infrastructure focuses on improving the business environment and private sector investment in the fishery

and aquaculture sector, to enhance value addition (Lane, Hough, & Bostock, 2014).

Financial risk refers  to the potential loss associated with an aquaculture investment.
Aquaculture enterprises may be public or private run and managed by
stakeholders, including individual farmers, shareholders, farm enterprises, financial
institutions and government institutions (FAO_2009). There are several types of quantitative methods used for financial
risk assessment. Financial analysis method include capital budgeting, enterprise budgets, cash flow analysis, financial
performance ratios and partial budget analysis. Numerous examples from aquaculture research illustrate methods for
probabilistic risk estimation and non-probabilistic risk estimation Evaluation methods based on decision analysis
principles are well-established in financial risk analysis. Examples for assessing financial risk in aguaculture include the
use of decision trees and Bayesian decision
networks, risk, programming, stochastic efficiency and multiple criteria analysis. (FAO 2009)

The United Kingdom aquaculture industry receives aid from the EU under the Financial Instrument for Fisheries Guidance
(FIFG). FIFG operates under Council Regulation (EC) 2792/1999 laying down the detailed rules and arrangements
regarding Community structural assistance in the fisheries sector. FIFG supports investments in the fisheries sector,
including aquaculture private production projects. A financial participation from the private investor is generally requested,
which can range between 40 percent and 60 percent of the total investment according to the area. FIFG also allows for
the financing of measures which aim to create a favorable environment for the industry to develop itself. For instance,
pilot projects aiming to establish and distribute technical and economic knowledge on new species or technologies may
be eligible for aid. FIFG also finances measures to find and promote new markets for aquaculture products. This may
include, inter alia, operations associated with quality certification, product labelling, and product standardization and

promotion campaigns (Kariuki, 2013; Muigua, 2019).

STATEMENT OF THE PROBLEM

Fish workers in the small scale fisheries sector in India, Bangladesh and Sri Lanka have always been very poor and
amongst marginalized communities. Their low social status is a result of poverty as well as exploitation by middlemen and
merchants. Middlemen have control over credit and fish marketing that drains away the surplus generated and thus make
them often indebted. The overall output remains almost the same but the investment and operational costs have gone up
considerably. This has resulted in fishermen getting increasingly dependent on loans to finance their expenditures and
also as a coping mechanism. Key expenditures include, purchase of boats, launches, nets and engines, medical,

emergency and other expenditure for family including education ((Karmakar, Ghosh, & Selvaraj, 2009).
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considerable success has been achieved through farming of Nile Tilapia in Uganda. The under-developed status of
aquaculture in Eastern Africa can be explained by several problems namely: knowledge mobility and know-how and lack
of markets, lack of capital and poor infrastructure ( (Opiyo et al., 2018). East African countries are amongst the poorest in
the world. The economies of these countries depend mainly on agriculture, which includes fisheries. The countries are

harnessing their agricultural resources to improve the welfare of their citizens ((March & Failler, 2022).
Objective:

The determine the effect of Infrastructure financing on the financial performance of aquaculture enterprises in the Lake

Region Economic.

Hypothesis

Ho1: Infrastructure financing has no significant effect on financial performance of aquaculture enterprises in the Lake

Region Economic.
Significance of the Study

A review of the aquaculture financing structure will aid the financial institutions to know the changes in financing
requirements, issues specific to aquaculture, sources of infrastructure financing and ways to increase its availability. This
research will provide the aquaculture enterprises with an insight on the available financing options and how to utilize them
in order to increase their portfolio while mitigating the financial risk they are exposed to hence financial performance. The
study will also be an expository to scientific enquiry and methodological improvement in the areas of aquaculture
financing structure. It will bring out the peculiarities of aquaculture financing models in Kenya as compared to the

developed economy.
THEORETICAL FRAMEWORK
Social Infrastructure theory

The theory was developed by Karl Marx in 1890. The term social capital was in occasion use in 1890 by Karl Marx who
expressed the value of labor in terms of monetary value. The theory identifies social capital within communities on the
basis of two forms of social capital: The structural and cognitive aspects. Structural aspects in infrastructure financing are
addressed through studying the dynamics of power as it is characterized by membership and networking among
practicing groups. This theory will be used by this study to guide the effect of infrastructure financing on the social

economic development of fishing community.(Jones, Bradbury, & LeBoultillier, 2011)

This social capital theory contributes to the research by investigating into the role of infrastructure financing and how it
influences improvement in livelihoods of fishing communities. Focus is centered on infrastructure financing as a
cooperative activity that predominates financing of fishing activities for low-income earners. As a process infrastructure
financing is punctuated by stages including pooling of funds for loan allocation to its members, investment into buildings,
the systems needed for energy and water supply, waste disposal, transportation and traffic as well as communication
network for information and generation of knowledge. Additional other infrastructure needs could be required depending
on the special case. The demand of all kinds of infrastructure depends on local conditions, cultivated species, production

volume, processing capacity and technical parameters of the planned aquaculture farm.
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Theory of risk

The study is guided by Robert Hamada 1972, who developed an equation explaining the relationship between risk and
capital structure. He is informed by the Modigliani-Miller theorem on capital structure and further does an analysis to
quantify the effect of financial leverage on a firm. He used Beta as a measure of volatility or systemic risk relative to the
overall market. The Hamada equation, shows how the beta of a firm changes with leverage. The higher the beta
coefficient, the higher the risk associated with the firm. The Hamada equation is used in finding optimal capital structures,
however the equation doesn’t consider default risk. While there have been modifications to account for such a risk, they

still lack a robust way to incorporate credit spreads and the risk of default (Bowman, 1979).

The results reveal that floods and credit constraints were perceived as the most important sources of risk. For risk
management, increased reliance on personal savings, crop insurance and assurance of bank loans were considered as
the most important strategies to mitigate risks. Empirical evidence shows that farmers engage in multiple management
strategies to reduce production risk. The study concluded that the aquaculture industry needs new insurance products
that achieve both financial gains, in terms of reduced production and revenue risk, and environmental wins, in terms of
incentivizing improved management practices. Aquaculture is immature compared to terrestrial crop and livestock sectors
thus it lag behind as far as the specific financial management tools are concerned. This study sought to create new risk

management products in relation to financing structure of aquaculture.

LITERATURE REVIEW

Financing of aquaculture infrastructure provides a conducive atmosphere for growth and expansion of businesses as a
result of improved efficiency and reduced risk due to improved transport and communication network. Infrastructure
financing will, to a greater extent, reduce the costs or raise the incomes of fishermen and other sector recipients either
directly through transfers such as fuel tax exemptions or grants for construction or modernization or indirectly through the

government provision and funding of management services and infrastructure (Adorf, 2014).

Tan, Sethupathi, Leong, and Ahmad (2024) did a study on a sustainable model for infrastructure development of offshore
aquaculture bases in Malaysian Waters. This study presents a review on the challenges of marine aquaculture and a
systematic framework to tackle the issue of robust infrastructure development for open seas. The study findings indicated
that while aquaculture has clearly established itself today by sheer volume of contribution to the marine products we
ingest, much innovation in technologies and methodologies is required to sustainably meet further increases in demand.
The design of floating aquaculture systems for the open sea is a feat that borrows its technologies from years of maritime
and oil-gas experience. The future of aquaculture is without a doubt, brewing with potential, only if such works are
conducted in a responsible and diligent manner.

Waweru (2016) conducted a study on the impact of infrastructure development on economic competitiveness in Kenya.
The results indicated that transport and energy infrastructure relationship is positive and significant in driving economic
competitiveness of Kenya while ICT and Water and Sanitation were found to be insignificant. Further, GDP and labour
force which were considered as control variables were found to be imperative in determining economic competitiveness of

Kenya.

Olemoyaki (2015) did a study on the nexus between road infrastructure financing and economic growth in Kenya. The

study results found that for every one shilling spent on road infrastructure by the government GDP per capita increases by
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PPP programme that has now a legal framework following the enactment of PPP act 2012. In addition, the annuity
financing aspect in road infrastructure needs to be fast truck by the government in order to realize the dream of 10,000
km now tarmac roads by the government. This will greatly improve the access to markets by the fishermen thus increased

sales and profits in the long run.

Bostock, Lane, Hough, and Yamamoto (2016) did an assessment of the economic contribution of EU aquaculture
financing and the influence of policies for its sustainable development. The study used primary analysis statistical data
from the Food and Agriculture Organization of the United Nations which has been re-categorized according to species
groups established by the European Aquaculture Technology and Innovation Platform (EATIP) and by culture system
type using expert knowledge. Additional data sources for the analysis include the European Market Observatory for
Fisheries and Aquaculture Products (EUMOFA) and the European Commission Scientific, Technical and Economic
Committee for Fisheries. The study findings indicated an overall increase in production by 55 % is possible by 2030
based mainly on expansion of marine cage-based farming using larger systems in more exposed sites and similarly

shellfish farming using larger-scale suspended systems.

FAO (2010) conducted a study on enhancing the contribution of small scale aquaculture to food safety, poverty alleviation
and socio economic development in Papua New Guinea. Survey method was used to determine the active fish farms, the
annual production of the farms in New Guinea. Most farmers were found to be inexperienced and had never received
training in fish farming (Smith et al., 2007). Three kinds of fish farmers were identified in the surveys: (i) inexperienced fish
farmers who had not harvested, (ii) established farmers and (iii) experienced, pioneer farmers. The findings indicated that
poor roads, lack of infrastructure and lack of disposable income are the major reasons why farmers in the distant regions
of Papua New Guinea do not receive adequate extension and support. Poor infrastructure cannot be overcome in the

short term.

Ogun (2010) investigated the impact of infrastructural development on poverty reduction in Nigeria. The paper employs
secondary data for the period 1970 to 2005 and the structural vector autoregressive (SVAR) technique is adopted. The
study without doubt finds that infrastructural development leads to poverty reduction. Results also show that though
infrastructure in general reduces poverty, social infrastructure explains a higher proportion of the forecast error in poverty

indicators relative to physical infrastructure
Financial risk and financing structure on financial performance of agquaculture enterprises

Rahman, Nielsen, Khan, and Ahsan (2021) did a study on perceived risk and risk management strategies in pond
aquaculture in India. The growing aquaculture industry is facing several challenges including risks and uncertainties.
Studies exploring farmers’ risk perceptions and risk management strategies are, limited within pond aquaculture, though
they are well elaborated within the field of agriculture. The data was analyzed using principal component analysis and
multivariate regression. The findings indicate that price variability and financial risks are perceived as the most influential
risk factors. Farm management and financing are perceived as the most effective risk management strategies. Fish
farmers need to focus on more than one risk management strategy to address a particular type of risk. This study

provides knowledge that can be used to develop better and more focused risk management strategies.

Alam and Guttormsen (2019)looked at the Bangladesh fish farmers’ perception for risk sources, risk management
strategies, and the relationship with socio-demographic variables. Data was collected from a sample of 350 farmers in
Bangladesh. Exploratory factor analysis of a set of perception measurement items was used to assess farmers’ attitudes

towards risk and their risk management strategies. The results reveal that floods and credit constraints were perceived as
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the most important sources of risk. For risk management, increased reliance on personal savings, crop insurance and
assurance of bank loans were considered as the most important strategies to mitigate risks. Empirical evidence shows

that farmers engage in multiple management strategies to reduce production risk.

Watson, Armerin, Klinger, and Belton (2018) conducted a study on resilience through risk management: cooperative
insurance in small-holder aquaculture systems. The theory of risk pools was used applying it to an aquaculture
community in Myanmar, using empirical data recently collected from a comprehensive farm survey. The data was used to
parameterize numerical simulations of this aquaculture system with and without a risk pool. Results highlight the benefits
and costs of a risk pool, for various combinations of key parameters. The study concluded that the aquaculture industry
needs new insurance products that achieve both financial gains, in terms of reduced production and revenue risk, and
environmental wins, in terms of incentivizing improved management practices. Aquaculture is immature compared to
terrestrial crop and livestock sectors thus it lag behind as far as the specific financial management tools are concerned.

This study sought to create new risk management products in relation to financing structure of aquaculture.

Sikveland and Zhang (2020) did study on the determinants of capital structure in the Norwegian salmon aquaculture
industry, they found out that salmon aquaculture is exposed to production risk and price risk that contribute highly cyclical
profitability. High debt ratio makes the cycles in profitability more pronounced as debt can contribute to increasing
profitability in good times and reduce it in low economic times.* A high debt ratio increases the fixed obligations and
therefore financial risk. Therefore, salmon farming firms with a lower debt ratio have a better ability to withstand industry
downturns and shocks. Firms with lower debt ratios may, therefore, have higher financial and operating flexibility, and be

better able to respond to demand changes, and therefore contribute to a more stable supply of seafood.

Il.  MATERIALS AND METHODS.

This study adopted the positivist research paradigm that is characterized by a belief in theory before research, an
empirically testable objectives, a statistical justification of the conclusions is made which is the core foundation of social
science Cooper and Schindler (2014). The study was based on ontological philosophy which utilizes positivist, paradigm

and the research approach is deductive utilizing the quantitative approach and case study strategy.

Research Design

Research design refers to the arrangement of conditions for collection and analysis of data with the aim of combining
relevance to the research purpose with economy in the procedure so that questions regarding decisions on what, where,
when, how much and by what means can be addressed (Orodho, 2008). The study employed cross-sectional survey
research design. Cross-sectional survey research design is a design in which a group of subjects (sample) is selected
from a defined population (source population) and contacted at a single point in time. This design is good in assisting the
researcher observe more variables at the point in time and is useful for describing a relationship between two or more

variables (Breakwell, Hammond & Fife-Schaw, 1995).

3.4. Target population

According to Zikmund, Babin, Carr, and Griffin (2013), population is a large collection of all subjects from which a sample
is drawn. The target population for the study will be all the fishing community in Lake Region Economic Bloc, Kenya. This
is because of the proximity to the largest fresh water body in Kenya, Lake Victoria. The accessible population for this
study is the beach members of registered fishing groups in Kisumu County. Others targeted include the county officers
working in the fisheries department Kisumu County. Therefore the accessible population will be all the 700 members of

the beach management unit groups and 10 county officers from the fisheries department.
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3.5. Sampling size and Sampling Techniques.

The study used simple random sampling technique to access the 700 registered Beach management unit members and
ensure that all the respondents are given an equal chance of participating in the study while purposive sampling was
used to pick the 10 county officers, The study employed Krejcie and Morgan (1970) Table (appendix i) to sample the

group 248 members from the 700 members. The following formula was used to determine the sample size. The 700
members will be the

N= X2*N*P*(1-P) e e e Equation 3.1

(ME2*(N-1))+X2*P*(1-P))

Where:

n represents sample size

X2 represents Chi square for the specified confidence level at 1 degree of freedom.
N represents population size

P represents Population proportion

ME represents desired margin of Error (expressed as a proportion)

The unit of analysis are the aquaculture enterprise, units of observation being 700 fishermen and traders and are
members of the 2 largest beach management units in Dunga beach, and Ogal beach. Therefore 248 group members and

10 county officers will be selected to participate in the study making a total sample of 258 respondents.

3.6. Data Collecting Instruments

This study used both primary and data collection sheet for secondary data collection. Primary data was collected using
interview schedule and questionnaires. The focus groups complemented the secondary data as well as the financial
statements that were used to analyze financial performance. Secondary data was obtained from audited financial reports
of the largest registered Beach management units with the area of study. These include Dunga Beach Management Unit
and Ogal Beach management Unit along the shores of Lake Victoria that have organized structures for those practicing

aquaculture.

In this study, 258 questionnaires were administered on the sampled respondents who participated in the study out of
personal consent. 223 questionnaires were duly filled and returned to the researcher. This represented 86.4% response
rate. Lack of response to the questionnaire by potential respondents in a sample or population is referred to as non-
response bias Fincham (2008). According to Fincham (2008), non-response bias is a deadly blow to both the reliability
and validity of survey study findings. This study therefore only suffers a 13.6% non-response bias. Brick and Kalton
(1996), suggested that one way of dealing with lack of representativeness is to weight the study sample segments to

reflect the greater population attributes.
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. RESULTS.

Descriptive statistics for infrastructure financing,
The study analyzed the views of the respondents in respect to Infrastructure Financing and financial performance of

aquaculture enterprises. Table below 1 shows the results of the analysis.

Table 1: Descriptive Statistics for Infrastructure Financing

N SA A ] D SD Min Max M Std.

%) (%) (%) (%) (%) Dev

Availability of asset financing to 223 206 596 143 18 36 1 5 3.92 .861
construct cold rooms  would

increase the return on investment.

Private financing of aquaculture will 223 55.6 350 13 22 58 1 5 4.32 1.041
grow aquaculture enterprises

significantly as well as their returns.

County development funds would 223 54.7 386 04 22 40 1 5 438 .931
enable aquaculture to thrive and the
end products are accessible for

sale.

Project financing would increase the 223 179 605 143 6.7 04 1 5 3.89 .789
ability of constructing aquaculture
cages thus grow the enterprises.

Institutions financing aquaculture 223 18.8 552 211 36 13 1 5 3.87 .805
infrastructure  will  assist  the
enterprises grow and improve their

financial performance

Infrastructure financing for road 223 179 619 143 36 22 1 5 3.90 .813
network, boat acquisition  will
facilitate operations of aquaculture

enterprises.

Availability of funds to construct 223 94 570 291 31 13 1 5 3.70 .738
value addition factories for aqua
culturists would help reduce losses
and increase profitability of the

enterprises.




UNDER PEER REVI EW

Availability of asset financing to 223 16.1 570 224 31 13 1 5 3.83 .779
construct aquaculture cages would
increase the production output

hence profits earned from the

enterprise.
Valid N (Listwise) 223
Weighted Mean 4.06

From Table 1, the results indicated that the weighted Mean = 4.06. This meant that the respondents agreed with the
statements under study in the infrastructure financing as a variable. The results indicated that the respondents strongly
agreed (Mean = 4.52; Std Dev = 0.670) with the statement that County development funds have enabled aquaculture to
thrive and the end products are accessible for sale. In a Likert scale used, the mean of 4.52 indicated a strongly agreed
position on the statement with a standard deviation of 0.670 which can be seen as a lower variation in terms of the
dissenting voices on the statement. On the other hand, the lowest agreed with statement at (Mean = 3.74; Std Dev
=0.692) was that availability of funds to construct value addition factories for aqua culturists would help reduce losses and
increase profitability of the enterprises. This mean meant an agreed position since it is on average towards 4™ measure in
the Likert. The results showed that this statement also did not register lots of contrary voices on it since its Standard

deviation was also not quite high at 0.692. Thus, the statement was well agreed upon by the respondents.

Financial Risk
The study analyzed the views of the respondents in respect to moderating factor of Financial Risk of aquaculture
enterprises. Table 2 shows the results of the analysis.
Table 2: Descriptive Statistics for Financial Risk

N SA A U D SD Min Max Mean Std.

) (%) (%) () (%) Dev

Credit risk affects the availability 223 184 448 184 85 9.9 1 5 3.53 1.177
of debt financing capital.
Liquidity risk affects the 223 19.7 444 117 175 6.7 1 5 3.53 1.185

availability of funds for group

financing.

Operational risk has an effect on 223 300 323 179 94 103 1 5 3.62 1.285
infrastructure financing of the

aquaculture enterprises.

Operational risk affects the 223 229 475 85 126 85 1 5 3.64 1.207
Government financing options to

aguaculture enterprises.

Financial risk has affected the 223 314 327 6.7 112 179 1 5 3.43 .695
availability of infrastructure

finance to aquaculture enterprises

from financial institutions.
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Operational risk has affected the 223 20.2 37.7 143 130 148 1 5 3.35 1.337
availability of finance to

aquaculture  enterprises  from

financial institutions.

Financial  risk  affects the 223 139 126 16.6 229 341 1 5 2.49 1.423
availability of trade credit to

aguaculture enterprises.

Credit risk affects the amount 223 11.2 332 112 215 229 1 5 2.88 1.380
available for financing from

groups to aquaculture

enterprises.

Valid N (Listwise) 223

Weighted Mean 3.56

The results in Table 2 indicated that the respondents agreed generally the statements under financial risk in the

aquaculture enterprises in Kenya. The respondents agreed with a weighted mean of 3.56. This mean is at the fence of
agreed and neutral. The respondents thus weren’'t are sure of their agreement as they were of non-agreement. The
weighted mean of 3.56 can be seen as a weak mean and thus could mean that most of the respondents had high

dissenting voices on most of the statements posed.

The respondents from the various statements agreed (Mean = 3.65; Std Dev 0.469) with the statement that Financial risk
has affected the availability of infrastructure finance to aquaculture enterprises from financial institutions. Much as this is
not the 1% ranked statement agreed on in terms of mean, would rank overall 1* because of its standard deviation which is
the lowest. This means that a good number of the respondents had almost a common stand on the statement. This make
the average level of agreement stronger than even those with a higher agreement mean on the other statements. The
results also indicated that the respondents were not sure or almost disagreed with (Mean = 2.53; Std Dev = 1.436) on the
statement that Financial risk affects the availability of trade credit to aquaculture enterprises. These findings indicated that
as low as the mean was in terms of being neutral on the posed statement, the standard deviation was quite high at 1.436.
This therefore means that the contrary voices on the statement were also quite diverse. A good number of the
respondents thus may not have given a synonymous response in the statement. They could have strongly disagreed or

even strongly agreed. The average however pointed towards being neutral to the statement.

KMO and Bartlett's Test and factor component for Infrastructure Financing

To assess the factorability of infrastructure financing items, two indicators were examined, Kaiser Meyer-Olkin measure of
sampling adequacy and Bartlett’s test of Sphericity. Factor analysis was carried out to describe the variability among the
observed variables and check for any correlated variables with the aim of reducing data that was found to be redundant.
Conventionally, statements scoring more than 30% which is the minimum requirements for inclusion of variables into the

final model were included (Hadi, Abdullah, & Sentosa, 2016). The results are as shown in Table 3.
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Table 3: Kaiser-Meyer-Olkin, Bartlett’s Test and Component Matrix results for Infrastructure Financing

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 774
Approx. Chi-Square 425.529
Bartlett's Test of
Sphericit df 28
erici

P Y Sig. .000

Statements Factor
Components

Availability of asset financing to construct cold rooms would increase the return on .610
investment.

Private financing of aquaculture will grow aquaculture enterprises significantly as well as .745
their returns.

County development funds have enabled aquaculture to thrive and the end products are .747
accessible for sale.

Project financing would increase the ability of constructing aquaculture cages thus grow .739
the enterprises.

Institutions financing aquaculture infrastructure will assist the enterprises grow and .591
improve their financial performance

Infrastructure financing for road network, boat acquisition is available to aquaculture .595
enterprises.

Availability of funds to construct value addition factories for aqua culturists would help .418
reduce losses and increase profitability of the enterprises.

Availability of asset financing to construct aquaculture cages would increase the .427

production output hence profits earned from the enterprise.

Extraction Method: Principal Component Analysis.

a. 1 component extracted.

The results in Table 3 indicated a Kaiser-Meyer-Olkin (KMO) of 0.774. KMO is a measure of Sampling Adequacy in
statistic used in factor analysis to assess the suitability of the data for the analysis. A KMO value ranges between 0 and
1, with higher values indicating better suitability of the data for factor analysis. In the Table 3, the KMO value of 0.774
for infrastructure financing on financial performance suggests that the data is reasonably suitable for conducting factor
analysis. The value of 0.774 indicates that there is a moderate to high adequacy of the sample for the analysis. This
suggests that the variables related to infrastructure financing have a sufficient level of common variance to be analyzed
together in factor analysis. It implies that the data is likely to exhibit patterns and relationships that can be captured by

the analysis technique.

Table 3.0 indicates a Bartlett's Test of Sphericity which evaluates whether the correlation matrix among the variables is
significantly different from an identity matrix, indicating the presence of intercorrelations among the variables. The test
outputs an approximate chi-square statistic, degrees of freedom (df), and the associated p-value. The results indicates
that the approximate chi-square value is 425.529, with 28 degrees of freedom. The p-value associated with the test is
0.000, which is less than the conventional significance level of 0.05. Therefore, the result of Bartlett's Test suggests that

there are significant correlations among the variables related to debt financing.
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The results therefore from Table 3 indicates that the statements related to infrastructure financing are suitable for factor
analysis (based on the KMO Measure of Sampling Adequacy). Additionally, Bartlett's Test of Sphericity suggests that
there are significant correlations among the variables, supporting the notion that they can be analyzed together to

explore underlying factors or dimensions.

The results in Table 3 further shows the loadings of the infrastructure financing statements. The higher the absolute
value of the loading, the more the factor contributes to the variable. From the analysis shown in Table 3, the factor on
access to county development funds have enabled aquaculture to thrive and the end products are accessible for sale had
the highest loadings of .747 or a factor component of 74.7%. The lowest factor loading was on the statement that
availability of funds to construct value addition factories for aqua culturists would help reduce losses and increase
profitability of the enterprises at .418 or factor loading of 41.8%. These findings indicated that majority of the respondents
were in agreement that there is a close relationship between infrastructure financing and financial Performance of
aquaculture enterprises in the lake region economic bloc, Kenya as can be seen from the average factor loading of 0.609
or an average factor loading of 60.9%. None of the statements therefore required to be dropped since their factor
components were all above 30%, which is recommended threshold for inclusion of variable into the final model (Shrestha,
2021).

KMO and Bartlett's Test and Factor Component for Financial Risk

To assess the factorability of financial risk items, two indicators were examined, Kaiser Meyer-Olkin measure of sampling
adequacy and Bartlett’s test of Sphericity. Factor analysis was carried out to describe the variability among the observed
variables and check for any correlated variables with the aim of reducing data that was found to be redundant.
Conventionally, statements scoring more than 30% which is the minimum requirements for inclusion of variables into the

final model were included (Hadi, Abdullah, & Sentosa, 2016). The results are as shown in Table 4.

Table 4.: Kaiser-Meyer-Olkin, Bartlett’s Test and Component Matrix results for Financial Risk

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .812

Approx. Chi-Square 629.263
Bartlett's Test of df 28
Sphericity ) .000

Sig.
Statements Factor

Components

Credit risk affects the availability of debt financing capital. .715
Liquidity risk affects the availability of funds for group financing. 522

Operational risk has an effect on infrastructure financing of the aquaculture .689
enterprises.

Operational risk affects the Government financing options to aquaculture enterprises. .596
Financial risk has affected the availability of infrastructure finance to aquaculture .780
enterprises from financial institutions.

Operational risk has affected the availability of finance to aquaculture enterprises from .450

financial institutions.
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Financial risk affects the availability of trade credit to aquaculture enterprises. .608
Credit risk affects the amount available for financing from groups to aquaculture .501

enterprises.

Extraction Method: Principal Component Analysis.

a. 1 component extracted.

The results in Table 4 indicated a Kaiser-Meyer-Olkin (KMO) of 0.812. KMO is a measure of Sampling Adequacy in
statistic used in factor analysis to assess the suitability of the data for the analysis. A KMO value ranges between 0 and
1, with higher values indicating better suitability of the data for factor analysis. In the Table 4, the KMO value of 0.812
for financial risk suggests that the data has a high level of sampling adequacy for the data related to financial risk. The
value of 0.812 indicates that there is a moderate to high adequacy of the sample for the analysis. This suggests that the
variables related to financial risk have a sufficient level of common variance to be analyzed together in factor analysis. It

implies that the data is likely to exhibit patterns and relationships that can be captured by the analysis technique.

Table 4 indicates a Bartlett's Test of Sphericity which evaluates whether the correlation matrix among the variables is
significantly different from an identity matrix, indicating the presence of intercorrelations among the variables. The test
outputs an approximate chi-square statistic, degrees of freedom (df), and the associated p-value. The results indicates in
this case, that Bartlett's Test of Sphericity yielded an approximate chi-square value of 629.263, with 28 degrees of
freedom. The p-value is 0.000, which is less than the commonly used significance level of 0.05. This suggests that the
correlation among the variables related to financial risk is statistically significant, indicating meaningful inter correlations

exist.

The results therefore from Table 4. indicates that the statements related to financial risk are suitable for factor analysis
(based on the KMO Measure of Sampling Adequacy). Additionally, Bartlett's Test of Sphericity suggests that there are
significant correlations among the variables, supporting the notion that they can be analyzed together to explore

underlying factors or dimensions.

The results in Table 4. further shows the loadings of the financial risk statements. The higher the absolute value of the
loading, the more the factor contributes to the variable. From the analysis shown in Table 4 the factor on Credit risk

affects the availability of debt financing capital of .715 or a factor component of 71.5%. The lowest factor loading was on
the statement that Operational risk has affected the availability of finance to aquaculture enterprises from financial
institutions at .450 or factor loading of 45.0%. These findings indicated that majority of the respondents were in
agreement that there is a close relationship between financial risk and financial Performance of aguaculture enterprises in
the lake region economic bloc, Kenya as can be seen from the average factor loading of 0.607 or an average factor
loading of 60.7%. None of the statements therefore required to be dropped since their factor components were all above

30%, which is recommended threshold for inclusion of variable into the final model (Shrestha, 2021)

Chi- Square Tests between Infrastructure Financing and Financial Performance

The chi square test between Infrastructure Financing and financial Performance of aguaculture enterprises in the lake
region economic bloc, Kenya was performed. This was to examine the strength of associations between the bivariate

categorical variables. The results were presented in Table 5.
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Table 5 Chi square test results for infrastructure financing

Value df Asymp. Sig. (2-
sided)
Pearson Chi-Square 1660.673° 1023 .000
Likelihood Ratio 379.800 1023 1.000
Linear-by-Linear Association 43.207 1 .000
N of Valid Cases 222

a. 1078 cells (99.1%) have expected count less than 5. The minimum expected count is .00.

Table 5 shows a Chi-Square value of x* = 1660.673, p = 0.000 < 0.05. The p value is less than 0.05 and hence there is a
statistically significant association between infrastructure financing and financial performance. The p-value of 0.000

means that the probability of obtaining the observed data or more extreme results by chance alone is extremely low.
Typically, if the p-value is less than a predetermined significance level (often denoted as a) of 0.05, it is considered
statistically significant (Mascha, & Vetter, 2018). Based on the results, the p-value of 0.000 is less than 0.05, suggesting a
statistically significant association between infrastructure financing and financial performance. This means that the data
provides strong evidence to conclude that there is an association between infrastructure financing and financial

performance of aquaculture enterprises in the lake region economic bloc

Correlation Tests between Infrastructure Financing and Financial Performance

The correlation between infrastructure financing and financial performance of aquaculture enterprises in the Lake Region
economic bloc, Kenya was performed. The results presented were presented in Table 6.

Table 6.: Infrastructure Financing

Financial
Performance
Pearson Correlation 480
Infrastructure Financing Sig. (2-tailed) .000
N 222

**_Correlation is significant at the 0.01 level (2-tailed).

Table 6. indicates a correlation coefficient of r = 0.480 at p = 0.000 between infrastructure financing and financial
performance of aquaculture firms enterprises in the lake region economic bloc, Kenya. This positive correlation suggests
that there is a tendency for higher levels of infrastructure financing to be associated with improved financial performance
of aquaculture enterprises as it indicates a moderate positive correlation between these two variables. This means that
changes in infrastructure financing may have a moderate impact on the financial performance of aquaculture enterprises
in the lake region economic bloc, Kenya

Correlation Tests between Financial Risk and Financial Performance

The correlation between financial risk and financial performance of aquaculture enterprises in the Lake Region economic
bloc, Kenya was performed. The results presented were presented in Table 7.

Table 7: Financial Risk

Financial Performance

Pearson Correlation 467
Sig. (2-tailed) .000

Financial Risk
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N 222

**_Correlation is significant at the 0.01 level (2-tailed).

From Table 7, the results indicate a correlation coefficient of r = 0.467 and p = 0.000 between the moderating variable
financial risk and financial performance of aquaculture enterprises in the lake region economic bloc, Kenya. This is a
moderate positive association which indicates that financial risk may have an impact on financial performance. The
implication of this correlation is that financial risk could play a role in influencing financial performance. Therefore,
aquaculture enterprises willing to take on higher levels of financial risk might see improvements in their financial
performance.

Effect of Infrastructure Financing on Financial performance of Aquaculture enterprises

The findings shown on Table 8. reflect a two-model summary for infrastructure financing on financial performance of
aquaculture enterprises in the lake region economic block, Kenya when moderated by financial risk and when the role of

the moderating effect is excluded.

The Model 1 results in the Table 8 indicates that there is a positive effect of Infrastructure financing on financial
performance (R = 0.480, R%= 0.230) and (F (1,220) = 65.708, p = 0.000). The R? explains the variations in the dependent
variable that can be explained by the independent variables. R? of 0.230 indicates that 23.0% of the variations in the
financial performance of aquaculture enterprises in the lake region economic block can be accounted for by infrastructure

financing.

Table 8: Regression Model Summary for Infrastructure Financing

Model R R Adjusted Std. Error Change Statistics
Square R Square of the R Square F dfl df2 Sig. F
Estimate Change Change Change
1 480% .230 .226 .40569 .230 65.708 1 220 .000
2 620° .385 .379 .36344 .155 55.125 1 219 .000

a. Predictors: (Constant), Infrastructure Financing
b. Predictors: (Constant), Infrastructure Fin, Zscore Infrastructure Financing

Model 2 shows the results after the interaction of the moderator (Infrastructure Financing*Financial Risk) was introduced
in the model. The results show that there is a significant effect of infrastructure financing on financial performance of
aguaculture enterprises in the lake region economic block with (R = 0.620, R? = 0.385) and (F (1,219) = 55.125, p =
0.000). An R? of 0.385 indicates that 38.5% of the variations in the financial performance of aquaculture enterprises can
be accounted for by the interaction between Infrastructure Financing*Finance Risk. The adjusted R-square is a modified
version of R-squared that has been adjusted for the number of predictors in the model. The adjusted R-squared increases
only if the new term improves the new model and it is always lower than the R-squared. Table 8.0 shows adjusted R-
square of 0.226 for model 1 and 0.379 for model 2. These results indicate a clear evidence that the moderating variable

Financial Risk improved the un moderated model.

The inclusion of the interaction term therefore resulted in a R? change of .155 which indicates that the moderating effect
explains 11.3% of the variation in the financial performance above and beyond the variation explained by the
Infrastructure financing. The results obtained show a significant presence of the moderating effect of financial risk on the

effect of infrastructure financing on financial performance in aquaculture enterprises in the lake region economic block,
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Kenya. Table 9 shows the significance test results with two models, the model with the inclusion of the interaction term
and the other model without the moderator.

Table 9. Significance Test Results for Infrastructure Financing
Model Unstandardized Standardized t Sig.
Coefficients Coefficients
B Std. Error Beta
1 (Constant) 2.674 .199 13.425 .000
Infrastructure Fin .364 .045 .480 8.106 .000
(Constant) 2.894 .181 16.003 .000
2 Infrastructure Fin .004 .063 .005 .056 .955
Zscore Infras Fin .071 .010 .617 7.425 .000

a. Dependent Variable: Financial Performance

Model 1 indicates that effect of infrastructure financing on financial performance was significant (1=0.364, p = 0.000,
Beta = 0.480). Equation 4.3 shows the regression equation for model 1. For every unit increase in infrastructure financing,
financial performance is predicted to increase by 0.364.

OLS Model: Financial Performance = 2.674 + 0.364 Infrastructure Financing.............. Eqn 4.3

This implication of this is that an increase in factors pertaining to infrastructure financing leads to an improvement in
financial performance in aquaculture enterprises. The null hypothesis states that infrastructure financing has no significant
effect on the financial performance was failed therefore to be rejected at 95% significance level. The study therefore failed
to reject the alternative hypothesis and concludes that infrastructure financing has a significant effect on financial
performance of aguaculture enterprises in Kenya.

Model 2 shows that the moderating effect of Financial Risk on the effect of infrastructure financing on financial
performance of aquaculture enterprises in lake region economic block, Kenya was not significant (1=0.004, p = .955,
Beta = 0.005). Equation 4.4 shows the regression equation with the inclusion of the moderator. The equation implies that
for every unit increase in infrastructure financing, financial performance is predicted to have a change of 0.004 on
condition that Financial Risk is kept constant. This is quite minimal a change that it cannot show any signs of statistical
significance. The p-value of .955 > 0.05 meaning the test was not significant at 95% level of confidence. The null
hypothesis therefore failed to be rejected at 95% significance level and it was concluded that Financial Risk does not
moderate the effect of Infrastructure Financing on Financial Performance on aquaculture enterprises in Kenya.

MMR Model: Financial Performance = 2.894+ 0.004 |Infrastructure Financing + 0.071 Financial
RISK .. vt Equation 4.4

IV. CONCLUSION

Aquaculture is immature compared to terrestrial crop and livestock sectors thus it lag behind as far as the specific
financial management tools are concerned. This study sought to create new risk management products in relation to
financing structure of aquaculture. This study seeks to fill the gap of financing options for aquaculture enterprises.The
results indicate that an increase in factors pertaining to infrastructure financing as an leads to an improvement in financial

performance of the aquaculture enterprises. However the significance level test failed to reject the alternative hypothesis
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and concludes that infrastructure financing has a significant effect on financial performance of aquaculture enterprises in
Kenya. It was also concluded that Financial Risk does not moderate the effect of Infrastructure Financing on Financial
Performance on aquaculture enterprises in Kenya. Therefore infrastructure financing is a an option of financing that

financial institutions and organizations can adopt to help grow aquaculture enterprises in Kenya.
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