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ABSTRACT

The Sacco regulatory authority reports that
members’ loans accounts 73.9 % of the
industry total assets while share capital in
these SACCOs depends on total deposits and
the levy deposit rate. Empirical findings
indicate that DTS have been inefficient with
efficiency scores below one. Additionally,
members of the SACCOs have been
complaining of delay in loan disbursement
contrasting to growing deposits levels. There
lacks congruence on reviewed studies on why
the sector is inefficient. This study sort to
investigate the effect of firm characteristics on
firm efficiency as solution to the registered
inefficiency. The study was underpinned by
financial intermediation theory, economic
efficiency theory, capital structure theories,
task technology fit theory, life cycle learning
theory of the firm and neo institutional theory.
The study adopted a positivist paradigm and
causal research design. The study was survey
in nature where quantitative data was
extracted from all SACCOS audited financial
reports between year 2015 to 2021.The target
population was 176 deposit taking societies in
Kenya as at 31st December 2021 and response

INTRODUCTION

rate was 100%. The study findings indicate
that SACCOs efficiency has an increasing
growth trend within the study period but is not
optimal with variable return to scale
contributing the highest levels in efficiency
relative to scale efficiency, Capital structure
does not significantly affect level of
efficiency while technological investment
has a negative but significant relationship to
influence efficiency levels. SACCOs have
maintained low levels of earning assets in
adherence to regulation. Technological
investment has significant but negative effect
on the relationship between investment on
technology and efficiency. The study
recommends deposit taking savings and credit
societies to formulate and implement long
term survival strategies, put in place rebate
payment policies as well as deposit collection
strategies and government to reduce levies
imposed on member’s deposit in order to
enhance efficiency levels.

Key words: SACCOs, Efficiency, Age,
Earning Assets, Capital Structure

Globally, Credit unions have an inefficient financial performance with varying efficiency scores
depending on how large scaled or the institutional technological investment advancement (KPMG
Financial Mutual Report, 2018). In Britain, the introduction of prudential rulebook in year 2016
with mandatory electronic reporting has led to an increase of credit unions inefficiency in submitting
data for publication (Bank of England Credit Union Statistical Reports, 2018). Brazilian credit
unions display a higher level of efficiency but low differentiation between credit unions in financial
efficiency with a none consistent efficient trend throughout the financial period (Manuela, 2019).In
Africa, credit unions total savings and share have accumulated to US dollars 21.54 billion (WOCCU
Statistic reports, 2021). In addition, the report note that savings has accumulated to US dollars
17.091 billion. Total loans portfolio is at us dollars 14.05 million while total assets accumulated is
worth US dollars 22.831 billion (WOCCU Statistic reports, 2021)
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Kenyan government aims to ensure that the sector is fundamentally easy to access, efficient, stable
and the customer is adequately protected through regulations set by SACCO authority (SASRA
supervisory report, 2013). The authority targets to create a central liquidity facility and aims to
improve the board training on the industry regulation requirements. According to SASRA
supervisory report (2013), these regulations address four fundamental dimensions in SACCO sector
on access, efficiency, customer protection and sector stability. Non adherence to these rules leads
SASRA to impose restrictions, fines and penalties or revoke DTS operational license (SASRA
regulations 2010, Sec 4).

When SASRA act was consented in year 2010, a four-year transition period was allowed from year
2010 to June 2014 to all deposit taking SACCOS to enable those SACCOS operating previously as
deposit takers to adjust on capital adequacy requirements, divesture in non-core business and
regularization on external borrowing. To objectively regulate the sector, a set of fourteen regulations
to SACCOs were set out (SASRA regulation, 2010). According to SASRA supervisory report
(2013), these regulations address four fundamental dimensions in SACCO sector on access,
efficiency, customer protection and sector stability. Non adherence to these rules lead SASRA to
impose restrictions, fines and penalties or revoke DTS operational license (SASRA regulations
2010, Sec 4). Subsequently, DTS advances loans to its members on condition that the loan issued
will be paid within a specified period according to loan contract (Kiror, 2017).

According to SASRA regulations 2010, Reg.41 (1), DTS loans portfolios is classified according to
their performance visa-viz the contractual period. However, Reg. 44(1) states that the DTS should
review performance of such loans and ensure all delinquent loans are adequately provided for loan
loss allowance. In 2018, SASRA issued circular guidance where the authority requires DTS to set
aside funds by provisioning on loans portfolio outstanding over time. In addition, DTS have been
affected greatly on their reporting timelines posing a mandatory requirement to report monthly on
levels of capital adequacy, and investment reports (SASRA Supervisory Report, 2011).

Statement of the Problem

SACCOs contributes 2% of Kenyan GDP where output of members™ loans account a 73.9% of the
total industry asset size while input of members deposits forms the main source of financing.
Generally, the sector has a growing inefficiency levels at an average of 22.5%, 31.3%, 32.3% and
27.8% for the period 2009-2013, 2011-2013 and 2012 to 2016 respectively (SASRA Supervisory
report, 2020).Complaints on loan issuance and other short term obligations maintain relatively high
levels at 24.69%,19.72% and 22.27% for years 2019, 2018 and 2020 respectively contrary to
growing members” deposit contributions with an average paid interest on deposits declining from
7.1%, 6.72% and 6.01% from year 2017, 2019 and 2020 respectively. Related studies on efficiency
notes importance of firm characteristics interplay with government regulations as suggested
remedies to the sector’s anomaly (Mwangi, 2014, Kimutai,2019; Biwott, 2018) but fails to converge
on the context of study, methodology, conceptualization of variables constructs and theoretical
anchorage as suggested solutions. The gaps expose the area of study as inadequately addressed.
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RESEARCH OBJECTIVE

The main objective of this study was to investigate the effect of firm characteristics (age of firm,
technological investment, earning assets and technology on firm efficiency. Secondary, the study
sort to assess whether SASRA regulations has a significant moderating effect between firm
characteristics and firm efficiency in deposit taking SACCOS in Kenya.

Theoretical Literature Review

Various theories anchored the study. First, the study was anchored on Economic efficiency theorised
by Debreu (1951) and premised on two hypotheses: Scale efficiency and X-efficiency. The
proponent hypothesize that the better scaled firm is able to take advantage of production efficiency
(technical efficiency) by employing all of its resources to produce optimally. The x- efficiency
strand hypothesizes that firms which are well managed are able to control costs, lower costs and
become more profitable moving towards the ideal possible production frontier. The x-efficiency
strand is argued through the allocative efficiency (price) that the firm products should be priced well
to enable the firm become efficient and profitable (Tsz-Y1i,2011).The theory anchors firm efficiency
construct that arises by better management of assets with proper use of technologies to improve the
output. Secondary, capital structure discussions were anchored on MM theory (1958) which
theorized that in efficient market dividend policies and capital structure were irrelevant to firm's
value and as reviewed on in their paper (MM, 1977) that cost of debt capital affected the firm value
and hence the importance of debts in the firm.In addition, Kraus and litzenberger on tradeoff theory
(1973) reemphasized need of the firm to achieve ideal capital structure mix and benefit owing to
the tax deductibility hence the firm must strike a balance between financial costs arising from
interest payable on that debt and tax deductible (tax shield). Pecking order theory by Myers and
Mailuf (1984) added to the discussion of capital structure mix and theorized on the firm hierarchical
financing options. In this study, the MM theory (1977) underscore the importance of debt financing
(external borrowing) in SACCO financing model besides own members sources of fund
(contribution in deposits, registration fees among others). Trade off theory ( 1973) under pins the
need for the deposits (internal sources) and external borrowing balancing mix of funds by
emphasizing on members contributing deposits which accrue less costs (levies) but are major
contributors in funding DTS projects visa viz sourcing funds externally.

Empirical Review

The empirical literature section reviewed the previous undertaken studies which are related to the
current study on the following variables:

Efficiency

Efficiency occurs when a firm produces maximum output using minimum firm inputs in comparison
to other firms subject to production environment and constraint of resources (Kithinji, 2017).
Organization production efficiency is measured using production frontier models either parametric

or non-parametric by having production process with a specific production function or otherwise
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respectively (Nyankomo & Aziakpono, 2015). Kenyan DTS are technically inefficient (Kalundu,
2019) with industry efficiency score of less than one (Kimutai, 2019). Objectively, DTS output has
not been proportionately increasing with the increase in resources input with studies indicating that
output in the industry could have been obtained by using less resources inputs than actually spent.
Kenyan DTS efficiency levels varies with pure technical efficiency scoring lower than scale
efficiency over the years (Kariuki, 2016).0Objectively, large SACCOs have higher efficiency than
small ones with efficiency ratios having a negative correlation with total asset size, capital adequacy
and return on asset size (Njoroge, 2012; Onguka, 2012). Further, DTS with higher membership,
loans advances and high turnovers are rated with more efficient scores (Ochola, 2016).

Firm characteristics

Acritical literature review on firm characteristics generally concludes that firm factors moderates
relationship between equity and financial performance (Gatauwa, 2022).Additionally, Kipesha
(2012) study findings concluded that age of the firm is associated with the firm experience in its
endeavors where the firms which have been in operation for a longer period are expected to be more
efficient in their operations (Magali & Joel, 2014). The age of the firm is measured by cumulative
years that it has served its members or the oldest membership recorded in the SACCO (Dirar, 2017).
DTS Member credit utilization and loan service records have been used as a yardstick on how long
the DTS has been in operation (Kiror, 2017).

Comparison among previous study findings differs on statistical significance of capital structure on
efficiency. Capital structure has been studied in relation to its impact on financial performance but
there is insufficient literature on its effect on DTS efficiency (Mirie, 2014). Empirical study’s
findings converge on importance of proper capital mix but fails to indicate the magnitude of the
effect of the capital structure on their financial efficiency. For instant, study findings by Koech
(2011) concludes that listed firms fund their activities through equity and debts while Armed (2017)
study findings concluded that debt levels determine firm's going concern.However, various
reviewed studies did not indicate the magnitude of the effect of the capital structure on their financial
efficiency. In addition, Kenyan firms have a slower speed of adjustment to targeted capital structure
which eludes to higher operation costs and reduced profits margins (Mohammed &
Tendai,2013).This contradicts study conclusions that in maximization of shareholders wealth,
financial leverage plays a critical role (Ting et. al.,2017).Nevertheless, activities in SACCOs are
funded from members’ contribution which is in form of share capital, member deposits and interest
income from other DTS investment projects (Kalundu, 2019). Objectively, poor and inadequate
institutional capital in financing SACCOs projects has inhibited growth of SACCOs wealth
sufficiently (Olando, 2012) while the ideal capital structure mix is a big challenge in Kenyan DTS
(Ogweyi, 2014) affecting efficiency levels in DTS (Mirie, 2014).

In the finance literature, various studies such as Njau (2013) and Tsz-Yi (2011) examined the
relationship between asset size and efficiency. Nevertheless, there exists a debate on the direction
of the relationship between asset size and efficiency. Some scholars are on the opinion that
large asset sized SACCOs have a higher cost efficiency score than small asset sized SACCOs with
efficiency ratios having a negative correlation with total asset size and return on asset size (Njoroge,
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2012; Onguka, 2012; Sangali, 2013) while other scholars concluded that asset size had no notable
variance effect on efficiency levels in financial institution and that asset size has no statistical
significant influence on firm's efficiency (Karan & Shanshank, 2013).Asset size in different studies
has been given a proxy of total asset size within the firm or deposit taking SACCOS (Njau, 2013 ;
Kipesha, 2013). Subsequently, asset size as defined by total assets value within deposit taking
SACCOs (Njau, 2013; Kipesha, 2013) guides in major decisions on debts and equity in the firm
(Rashid, 2013).However, the untimely matching in maturities of assets that a firm has invested to
liabilities maturities raises debt appetite in firms (Gul, Sajid & Mumrtaza, 2012).0Objectively, in
order to ensure firms processes are efficient, firms have employed technology in their operations by
digitizing their operations (Mburu, 2015).This has however been challenged by increase of frauds
particularly where adoption of mobile banking services are embraced in firms (Mugo, Muathe &
Waithaka, 2019).

Various study findings on how efficiency and performance of financial institution are affected by
technology concludes that enhancement of technology in financial transactions improves financial
efficiency (Kariuki, 2016; Wamugo, Muathe & Waithaka, 2019). Most of the studies concentrated
on how efficiency affects financial performance ( Mutunga & Gatauwa,2021) but few on how
factors unique to the specific DTS influence efficiency in DTS. In addition, the absorption of
technology in deposit taking SACCOs is perceived as a great benefit to achievement of members
welfare (Mburu, 2015).Notably, there was conceptual differences on how the construct technology
has been measured in the various studies with some studies using level of capital expenditure on
software and hardware (Mirie, 2014) while others proxy using members registered for M-banking
services and customers or something that can be measured.

Study findings conclude that there is a positive statistical significance of SASRA regulation on
DTS financial issued with ATM cards (Njau, 2013).Generally, there lack convergence of thoughts
on how to measure technology and whether its absorption in operations is a perceived benefit
performance (Onguka, 2012).However, studies carried on effect of SASRA regulations on
efficiency lacks congruency on their inferences whether DTS fully comply to SASRA regulations
with some studies findings concluding that there is full compliance to regulation according to
Mungai (2017) while other studies concludes that adherence on regulation on capital adequacy
negatively influences technical efficiency and DTS fully compliance to regulations and adherence
to SASRA regulations dependent on the DTS asset size (Biwott & Muturi, 2018).Generally, the
studies lack conclusive evidence whether SASRA regulation moderates the level of efficiency or its
adherence is based on asset size.

Conceptual Framework

The conceptual framework sort to a diagrammatically represent the relationship between firm
characteristics, SASRA regulations moderation variable on DTS efficiency.
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RESEARCH DESIGN

The research study employed causal research design to enable the researcher to assess objectively
the nature and effect of the relationship between independent, mediating moderating and dependent
variables (Mirie, 2014). The study extracted attributes of interest from DTS audited financial reports
which improves research inferences reliability for generalization purposes The time horizon was
longitudinal between year 2015 to 2021 on DTS which were active within the period under review.
The study locale was in Kenya.The study analysis ensured goodness fit of the data for hypothesis
testing and ensured validity, reliability and generalization of study results findings. The study
employed ratio level of measurement.

Target population

The population which consists elements making the subjects from where representative sample was
drawn to inform the study findings (Saunders et al.,2009) was all 176 active DTS in Kenya as at
31 December 2021(SASRA Supervisory Report, 2021).The period under consideration (2015-
2021) was one year after the SASRA Act (2014) came into force after being enacted by the Kenyan
government in 2008 (SASRA Act, 2008; SASRA Regulations, 2010).

Research Hypothesis

The study aimed to test the following null hypothesis:

1.Ho1 Capital structure does not have a significant effect on firm efficiency

2. Hoz2 Age of DTS structure does not have a significant effect on firm efficiency

3. Hos Technological investment does not have a significant effect on firm efficiency

4. Hos Size of DTS does not have a significant effect on firm efficiency

5. Hos sasra Regulation does not have a significant effect on the relationship between firm
characteristics and firm efficiency

Empirical Models

This study run a step wise analysis by first computing efficiency scores using Data envelopment
analysis and running a tobit regression in the second stage.

EFFit = Bo + B1CSit+ B2AGEi: + B3Asset sizeit + B4TECic + eit

Source: Author (2024)

Where CS (capital structure) and Tec (technological investment) for i (Sacco) and t (year) and EFF
(efficiency score which is censored between 0 and one (EFF< 1).

Moderation Test Decision Making Criteria

The study run Tobit regression model and compared the rho value between a model with a
moderator variable and a model without moderating variable. As the rule of thumb, if the model
with moderating variable has a higher rho value in comparison to the model without moderating
variable, the moderator is strong and indicates that moderating variable has a strong moderating
effect on the relationship between firm characteristics and efficiency, otherwise not. The study
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considered the p-values and coefficients of the models to conclude on the significance and strength
and direction of the moderating effect on the specific variables.

Empirical model Testing Decision making
1.EFFit = Po + B1CSit+ B2AGEit + BsAsset sizeit + RhO1 < | SASRA Regulations is
B4TECit + ei Rh0, a good moderator.

2.EFFit = o + B1CSit+ P2AGEit + BsAsset sizeit + P<0.05%
B4TECit + Bs{CSit*SR} + Be{AGEit *SR} +
pr{Assetsizei-SR}+ Bs{TECi*SR} + eit

Source: Author (2024)
where EFFit= is efficiency of firmi at time,t ; CSit Capital structure of DTS iattime,t and eit
~ Random error term at time t

Data collection Instrument

A document review guide was used in this study to extract secondary quantitative data from
published audited financial reports of DTS in Kenya from year 2015 to 2021.

RESULTS AND DISCUSSIONS

This section presents results on descriptive and inferential analysis

Efficiency Scores

Table 4.1 summarizes year 2015 to 2021 technical efficiency scores measured in CRS (constant
return to scale), VRSTE (variable return to scale) and scale efficiency. DTS is said to operate under
CRS if the desired results increase or decreases proportionately to increase and decrease of the input
and output of the production model. DTS are said to be operating at variable return to scale if an
increase of input does not proportionately reflect increase in its output. DTS s loans issued are a
multiple of members deposits (Mutinda, 2018) thus gross loans do not match proportionately to
deposits accumulated. Based on this assumption, the study adopted VRSTE but summarized all the
scores on yearly basis as discussed below to have a better understanding of DTS efficiency
generally.

Table 4.1 indicates that DTS had a mean of 0.931 on VRSTE and 0.913 on CRS indicating that
DTS are not optimally efficient. Objectively, DTS are expected to reduce usage of deposits (inputs)
by 6.9% but retain same level of loans issuance or increase gross loan (output) by 6.9% using the
same level of deposits in order to operate efficiently. The variable return to scale had an increasing
tend from 0.928 in 2015 to 0.929 in 2017 and 0.932 and 0.935 in 2020 and 2021 respectively. This
shows that as the DTS grew in deposits collections over the years, their efficiency in issuance of
loans improved which corroborate with findings by Biwott and Muturi (2018). This indicates that
the loans advanced grew at a higher level than the members deposit received by the Saccos. The
growth may be well explained by increase in supervision by government through SACCOs
regulatory authority which was assented into and started implementation in year 2014 (SASRA
Supervisory report,2016; Ting et al.,2017).
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Constant return to scale (CRS) over the period had a constant trend of 0.911 from year 2015 to
2019 to a slight increase in 2021.Generally, the CRS maintained at an average of 0.911 over the
period of the study indicating that the DTS ratio of gross loans and deposits received was at
constant ratio and were inefficient over the study period at 0.089%. Similarly, the scale efficiency
grew at constant rate at 0.913 from year 2015 to 2020 with a slight increase to 0.912 in year
2021.This constant efficiency scores indicate that the changes in DTS size did not have significant
change over the period. At an average, the scale efficiency was 0.913 indicating that the DTS were
inefficient with 0.087%. Generally, the findings indicate that the inefficiency in the sector majorly
results from variable return to scale (deposits from members and loans issuance) and CRS (constant
return to scale) (Kimutai ,2019) but not from scale, that is the size of the DTS. Subsequently, the
study employed variable return scale in its subsequent analysis.

Table 1: Technical and Scale Efficiency

Year VRS CRS SCALE
2015 0.928 0.911 0.914
2016 0.929 0.911 0.913
2017 0.929 0.911 0.913
2018 0.93 0.911 0.913
2019 0.932 0.911 0.913
2020 0.932 0.91 0.913
2021 0.935 0.912 0.914
Mean 0.931 0.911 0.913

Source : Author (2024)
Bias corrected efficiency Scores

In the second stage, firm characteristics are regressed with efficiency scores computed using DEA
model which suffers from inherent dependency problem (Farrel,1957;Charnes Cooper&
Rhodes,1978) which violates assumption of within sample independency in linear regression
analysis (Morwab& Muturi,2019).Before regressing, the study cured dependency problem by
running bootstraps (Efron, 1979) using Stata software on variable return to scale and generated
biased corrected efficiency scores on resampled estimates as summarized on table 2

Year VRS BiasCorrected VRS
2015 0.928 0.923
2016 0.929 0.924
2017 0.929 0.925
2018 0.93 0.926
2019 0.932 0.926
2020 0.932 0.926
2021 0.9310. 0.926
Mean 0.931 0.926

Source: Author (2024)
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Table 4.2 depicts a lower average mean computed on bias corrected score in comparison to mean
VRS (variable return to scale) computed efficiency scores. This can be attributed to sampling bias
when generating efficiency scores using DEA model hence the study adopted the bias corrected
efficiency scores in the second stage to carry out regression analysis.

Descriptive Analysis

Descriptive analysis was carried out to ascertain nature of the collected data properties as a
precursor to inferential analysis (Mwangi, 2014).

Table 2 Summary on descriptive statistics

Descriptive Statistics

M Minimum Maximum Mean Std. Deviation
Bias_Coarrected_Eff 1167 B4 1.00 JH256 02764
d_AGE 11566 2 59 34.40 12,246
D_capstructure 11467 1078885753 28621769149 186256147 .2 35TE16750.0
Sizeof DTS 1147 a7 1.07 8220 04773
Techinvest 1167 700 3.5200 1.844589 A3264981
d_deposit lew* 0.1% 1167 370.5615 1367613517 19865459190 2762168.409
LOD_Ratio 1167 006 3450 837 0515432
Walid M (listwise) 11566

Source : Author (2024)

The summary table 3 indicate that minimum and maximum efficiency scores is 0.84 and 1
respectively interpreting that the dependent variable is censored with the highest efficiency score
being one .In addition , the mean score of less than one indicate that DTS are inefficient and are not
optimal in their utilization of deposits to advance loan facility. Bias corrected efficiency score had
a mean of 0.925 and a standard deviation of 0.027 indicating that DTS are inefficient. DTS requires
to increase issuance of loans by 7.5 % using the same level of deposits for the sector to be optimally
efficient. The mean age of active DTS was 34.43 years with a standard deviation of 12.24 years
indicating that the age distribution is spread out with plus or minus 12.24 years from the mean.
Additional DTS age had a wide range of 57years computed as difference between maximum (59
years) and minimum (2years) of existence. This indicate that DTS were licensed and supervised by
SASRA at different years.The Minimum and maximum capital structure was 10.0788 million and
2.952 billion with a mean capital structure of 186.255 million and standard deviation of 357.6575
million. The mean capital structure was 186.255 million with a standard deviation of 357.6million
with a minimum and maximum of 1.079m and 2.95 billion respectively which indicate that DTS
sets aside funds for capital expenditure and provisional amounts varies from one DTS to another.
The varying capital expenditures allocation can be explained by SASRA categorization of SACCOs
into large, medium and small tiers based on their asset size levels (Kalundu,2019) and limitation on
how much a DTS can spend on capital expenditures (SASRA Act,2008) hence their ability to
allocate funds on capital expenditures varies.

DTS have a technological investment mean score of 1.84 and standard deviation of 0.533 with a

maximum and minimum technological investment of 0.17 and 3.52 respectively. This indicates that
at an average DTS have embraced technology 1.84 times of their total capital expenditures where
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the most and least technologically funded was 3.52 and 0.17 times their capital expenditures. This
wide range may be explained by levels of differentiated capital structures where high leveraged
DTS employs more resources in to technology in comparison to their peers. Generally, DTS have
implemented directives and embraced technology to digitize their operations (Mburu,2015).DTS
have a mean liquidity ratio of 18.39 which is above SASRA required liquidity threshold of 15%
(Kimutai,2019) indicating that DTS are liquid and can meet their obligations as they fall due though
there is a general concern that they are not able to meet members loans™ demand occasionally
(SASRA, 2016). The claim may be explained by poor recovery strategies on issued loans leading
to most of the loans payment default and thus constrain on their liquidity levels. At an average the
mean amount of funds levied by SASRA on members deposits was 1.99million from each DTS
with a maximum and minimum amount collected from DTS being 13.68million and 0.37 million
respectively. This indicates that DTS have a wide difference in their deposits levels perhaps based
on their membership levels and contributions and their period of existence in the market hence
differences on their deposit’s levels.

Tobit Regression

Employing a panel Tobit regression model, the study aimed to determine the hypothesized statistical
significance of the relationship between firm characteristics and efficiency. The interpretations and
discussions of the study findings on specific objectives are based on a 5% significance level

Table 4.4 Model Summary on Joint effect of Firm Characteristics on Firm Efficiency in Deposit Taking Saving and Credit
Cooperative Societies in Kenya.

BRandom—effects tobit regressiomn Mumlber of obs 1157

Froup wvarialkle: SaccO_id Mumber of groups 176
Random effects u_i -~ Gaussian Olrs per group: min = 1
awvg = [
max = 7
Integration method: mvaghermite Imtegration points = iz
Wald chiZz (4) = 101 .43
Log likelihood = 3217 .488 PFrok = chilZ = O._oooo
Bias Corrected EL£ Coef. Std. Err. = P=l=1 [35% Conf. Interwvall
Capital Structure .0115748 .oos8%3 1.35 o.178 — . 0054552 .0zZS4a048
Bge DTS .Oo005381 .Oo000%1& 5._88 O._ooo 0003586 0007177
Techinvest — . 0037626 0005344 —4 03 O._ooo — . 0055543 —.0015%3311
Sizeof_ DTS — . 2529086 S1241167 —2 .04 o._042 — 4861729 —. 0096443
_cons 1.137477 -.1076154 10.57 o.00o0 .92e5544 1.3483959
Ssigma_ ua .0Z234572 o013z 18.04 o.ooo .0Z02092 .0ZEe0051
Ssigma_ e -.011343 -.0002571 44 11 o.ooo .0l1lo08391 -011=47
rho .81l0482 0184834 7721562 .B44561

Ohservation summary: a left—censored observations
1150 uncensored obserrvations

7 right—censored observations

Source: Author (2024)

The Tobit regression results presented in Table 4 demonstrate a robust fit of the model, with bias-
corrected efficiency as the dependent variable. Independent variables, such as technological
investment, capital structure, size, and the age of DTS, collectively account for significant
variations in the dependent variable. The Wald chi-square test yielded a value of 101.43 with 4
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degrees of freedom, resulting in a highly significant p-value of 0.000 at a 95% confidence level. At
the 95% confidence level, the study rejected three out of four null hypotheses. Notably, the null
hypothesis asserting the lack of statistical significance of firm characteristics on efficiency was
rejected, except for capital structure, which did not exhibit statistical significance. Specifically,
technological investment and DTS size demonstrated a negative relationship with efficiency, while
capital structure showed a positive but non-significant relationship. The age of DTS exhibited a
positive and statistically significant relationship with efficiency. The estimated standard deviation
of random effects (sigma_u) across groups is 0.023365, and the standard deviation of residual errors
(sigma_e) is 0.01134. The proportion of total variance attributable to random effects (rho) is
0.80936, indicating that major variations in the dependent variable result from differences across
groups rather than within.

Test Results on Hypothesis

The study explored the relationship between capital structure and efficiency, obtaining a p-value of
0.178, exceeding the 0.05 significance level. Consequently, the null hypothesis (H01) was accepted,
indicating that capital structure does not significantly affect firm efficiency in deposit-taking
savings and credit cooperative societies (DTS) in Kenya. This finding contrasts with some studies
suggesting a significant impact of capital structure on efficiency. The study investigated the
relationship between the age of DTS and efficiency, revealing a positive coefficient of 0.0005381
(p-value 0.000), indicating a statistically significant relationship. This aligns with prior studies
indicating a positive correlation between the age of cooperatives and efficiency performance. The
findings is consistent with life cycle learning theory by Jovanovic (1982) which presupposes that
true managerial abilities, entrepreneurial activities and higher levels of certainties on investment
decisions success characterizes the firm who have experience over time contrary to business starters
(Jovanovic,1982). This preposition is consistent with findings that firms which underestimate their
abilities expand production along their subsequent production periods in future (Sirojuzilam,
Zuhandi & Muda, 2021). These firms learn their real abilities through observation of real business
world on how well they have performed after a given period of time (Tsz-Yi, 2011).

Examining the relationship between technological investment and efficiency revealed a negative
coefficient of -0.0037626 (p-value 0.000), indicating a statistically significant relationship. This
finding supports previous studies that have highlighted that technology adoption has a direct effect
on efficiency (Liu, 2019). The negative coefficient score corroborates with study findings that a
firm total production costs are spread across on its output which determine a firms production
efficiency (Mirie, 2014). The negative relationship however can be explained by the possible costs
arising from the maintenance costs of the software, amortization provision and depreciation of the
hardware. However, results contradict the technology fit theory that relevant link between task and
technology fit impact organizational performance positively through communication support for the
structuring of meetings, workflows, and support for information processing (Zigurs & Buckland,
1998). Additionally, the study contradicts research findings that enhancement of technology in
financial transactions improves financial efficiency (Kariuki, 2016; Wamugo, Muathe & Waithaka,
2019). The study assessed the relationship between asset size and firm efficiency and findings
resulted in a negative coefficient of 0.2529 (p-value 0.042), indicating a statistically significant

356 | Page



International Academic Journal of Economics and Finance | Volume 4, Issue 1, pp. 345-367

relationship. This findings reaffirms the research study conclusions that asset size have a negative
correlation to efficiency ratios (Njoroge, 2012; Sangali, 2013).However, the findings contradicts
the economic efficiency theory by Debreu (1951) that the better scaled firms are more efficient in
that they achieve better scale of operations hence lowering costs and results to more profits than
other firms (Debreu,1951).Further, the findings contradicts findings that asset size has no statistical
significant influence on firm's efficiency (Karan & Shanshank, 2013).

Marginal Effects after Tobit Regression

Tobit regression coefficients are not interpretable. In order to objectively interpret the tobit
coefficients output, the study run marginal effects analysis after tobit regression and marginal
constant intercept as presented on table 4.16 and 4.17 respectively.

Table 51 Marginal Effects After Tobit Regression
. margins, dydx (Capital Structure Age DTS Techinvest Sizecf DTS)

Lverage marginal effects Number of obs = 1157
Model VCE : OIM
Expression : Linear prediction, predict()
dy/dxz w.r.t. : Capital_ Structure Age DTS Techinwvest Sizecf DTS
Delta-method
dy/ d=x S5td. Err. = Bxlz| [95% Conf. Interwvall]
Capital Structure .0119748 .ooaas3a 1.35 o.17a —-.0054552 .0z254048
hge DTS .0005381 .0000%1& 5.88 o.0ooo0 .0003586 .0oo7177
Techinvest -.0037626 .0009344 -4 .03 0.000 -.0055941 -.0015%311
Sizeof DTS - . 2529086 1241167 -2.04 0.042 -. 45961729 —.0096443

Source: Author (2024)
Table 6 Computing of the marginal constant intercept
. margins, dydx({_cons)

Predictive margins HNumber of obs = 1157
Model WCE : OIM
Expression : Linear prediction, predicti)

Delta-method
Hargin S5td. Err. = B=|lz| [95% Conf. Interwvall

_cons 9252289 .0017557 515.25 0.o00 . 8217054 .59287483

Source: Author (2024)
In view of table 4.5 and table 4.6, the following model is formulated:

Eff=0.9252289 + 0.0005381Age -0.0037626Tec - 0.2529086Size +.....¢it

From the table 6 results analysis, age of DTS ~ coefficient was at 0.0005381 which indicate a
positive and statistically significant relationship between age of DTS and firm efficiency. Further,
the coefficient shows that a unit increase in age of DTS leads to an increase of DTS efficiency by
0.0005381 units holding other variables constant. This interprets that aging of DTS by one year
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improves DTS’ efficiency levels. Technological investment's coefficient was at — 0.0037626 which
indicate a negative and statistically significant relationship between technological investment and
firm efficiency. The coefficient indicate that a unit increase in technological investments leads to a
decrease in DTS efficiency by 0.0037626 units holding other variables constant. This interprets that
by spending more funds in technological investment, efficiency decreases by 0.0037626 units
holding other variables constant.

Size of DTS’s coefficient was at — 0.2529086 which indicate a negative and statistically significant
relationship between size of DTS and firm efficiency. The coefficient indicate that a unit increase
in Size of DTS’s leads to a decrease in DTS efficiency by 0.2529086 units holding other variables
constant. This interprets that by DTS spending more funds to own more assets, efficiency decreases
by 0.2529086 units holding other variables constant.

Moderating Effect of SASRA Regulation Between Firm Characteristics and Efficiency

Table 7 Tobit regression with SASRA regulation as an independent variable.

Random—effects tobit regression MHumber of obs

Froup wariakle: SaccO_id MNumber of groups 176
Random effects u_i -~ Gaussian Olbs per group: mim = i
anrg = & .6
mazx = 7
Imtegration method: mvaghermite Imtegration points = iz
Wald chizZ {5) = 140 .20
Log likelihood = 2235 303 Prokb = chiZX = O _oo0oo
Bias_ Corrected ELf Coef . Std. Err. = P=l=1 [55% CTonf. Imnterwvall
Capital_ Structure -0143545 -0Oo0s2211 1.&0 o.110 —.0o03z2z421 -.O319572
Age DTS -ooozos -00oo0S99 Z.08 o.o37 -oooo1z= -.Oo0o04a03=
Techinvest — . 00350325 -0005356 —3 .85 o.o0o0o0 — . 0054372 — . O017&s57
Sizecf DTS — . 2928338 -125403233 —2_34 o.o0z0 —. 53861598 —.O47047T2
SRESASRLETEWVY -0103253 -001&e555 e .24 o.o0o0o0 -O070206 -01357
_oons 1.1=233759 -l0o3s096 10.34 o.o0o0o0 -S105077 1.33625
SAsigma_ ua -0152398 - 0012078 16.43 o ._ooo -D17avT2eE -DZ222064
Ssigma_e -0114s17 -000z2&6326 43 .48 o.o0o0o0 -0109245 -O1197a3
rho -T49T76815 -0D2507325 -E6981 791 -TO96e252

Obhservation sSummary: [n] left—censored observations
ii1soO uncensored oclkhservations

T right—censored observations

Source : Author (2024)

The output in Table 8 reveals a Wald chi-square value of 140.90 with 5 degrees of freedom, resulting
in a statistically significant p-value of 0.000, below the significance level of 0.05. This indicates
that the Tobit regression model is well-fitted to the dependent variable (bias-corrected efficiency)
and the five variables, including the firm characteristics and SASRA regulation construct. The chi-
square coefficient's significance at a 95% confidence level is affirmed, leading to the rejection of
the null hypothesis that the coefficients in the model are equal to zero.

Notably, including the moderating variable as an independent variable reduced the rho value from
0.80936 to 0.7497615. This implies a decrease in the proportion of total variance represented in the
efficiency (dependent variable) attributable to random effects, dropping from 80.936% to 74.976%.
This suggests that the major variations in the dependent variable resulting from differences across
groups decreased by 5.96%, indicating that adding the variable did not enhance the model compared
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to the original model. Objectively, SASRA regulations exhibit a statistically significant effect on
the efficiency of DTS, while capital structure does not achieve statistical significance. In summary,
the capital structure shows a positive but non-significant relationship with efficiency technological
investment, and the size of DTS displays a negative but significant relationship with efficiency,
while the age of DTS and SASRA regulation has a positive and significant relationship with
efficiency.

Table 8 Marginal effect after Tobit regression with SASRA Regulation as an Independent Variable.

Delta-method
dy/dax Std. Err. = =g -1 [95% Conf. Interwvall
Capital_ Structure .0143545 .00&89811 1.60 0.110 -.0032481 .0319572
REge DTS .ooozos .0ooo0gss 2.08 0.037 .oooo1zz2 .0oo4038
Techinvest -.0036035 .0009356 -3.85 0.000 -.0054372 —-.00176527
Sizecf DTS -.2928338 L1254033 -2.34 0.0z20 -.53861%98 —.0470478
SRSASRRLEVY .0103253 .0016555 6.24 0.000 .0070806 .01357

Source: Author (2024)
Table 9 Computing of the Marginal Constant Intercept

. margins, dydx{_cons)

Predictiwve margins Number of obs = 1157
Model WVCE : OIM
Expression : Linear prediction, predict()

Delta-method
Margin Std. Err. = P=|z| [95% Conf. Interwvall]

_cons . 9254378 .0015111 612 .41 0o.o00 .922476 .9283536

Source: Author (2024)
From the table 8 and 9 the following model was extracted

Eff = 0.9254378 +0.000208Age — 0.0036035 Tec -0.2928338Size+0.0103253 SasraReg +... &it

Where, AGE = age of DTS, Size= size of DTS, Tec= Technological investment, SasraReg =
SASRA regulation and &it = Error term at time t, and firm i

The coefficient for the age of DTS was 0.000208, indicating a positive and statistically significant
relationship between the age of DTS and firm efficiency. A positive coefficient implies that a one-
unit increase in the age of DTS results in a 0.000208 unit increase in DTS efficiency, holding other
variables constant. Conversely, the coefficient for technological investment was -0.0036035,
signifying a negative and statistically significant relationship with firm efficiency. This negative
coefficient suggests that a one-unit increase in technological investments decreases DTS efficiency
by 0.0036035 units while keeping other variables constant. The coefficient for the size of DTS was
-0.2928338, indicating a negative and statistically significant relationship between the size of DTS
and firm efficiency. The negative coefficient suggests that a one-unit increase in the size of DTS
results in a decrease in DTS efficiency by 0.2928338 units, holding other variables constant.
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SASRA regulations exhibited a coefficient of 0.0103253 with a p-value of 0.000, signifying a
positive and statistically significant relationship between adherence to SASRA regulations and firm
efficiency. A positive coefficient implies that a one-unit increase in adherence to SASRA
regulations by the DTS leads to a 0.0103253 unit increase in DTS efficiency, holding other variables
constant. This indicates that SASRA regulations directly affect efficiency and may not serve as an

effective moderating variable, as noted by Kimutai (2019).

Table 2: Interaction of SASRA regulation as moderator between firm characteristics and DTS efficiency
Source: Author (2024)

The P-value>0.05 shows no statistical relationship between capital structure and efficiency.

Random—effects tokbit regression Mumber of obs = 1157
Froup wvariable: SaccD_id Humber of groups = 176
Random effects u_ i ~ Gaussian Obs per group: min = 1
avwg = [ -
max = 7
Integration method: mvaghermite Imtegration points = i1z
Wald chiz{8) = 145 _85
Log likelihood = 3237 .5216 Prok > chiZ = O._oooo
Bias Corrected Eff£ Coef . Std. Err. = Bxl=| [55% Conf. Interwvall]
Capital Structure 0150454 -O0l113188 1.33 0O.184 —.a07139 0372299
Zge DTS —._0o00312%9 .oDo45z28 —0 . &3 0O._525 —._0o1z788 000653
Techinvest —.01439835 .00ez512 —2 .40 0.o17 —.027236 —.00z27317
Si=zecf DTS —.3212879 1284141 —2 .50 o.o1z2 — . 5729749 — . 069601
M Cap —.000067T4 .0012535 -0 .05 o.957 —.0025242 .00z3854
M Age .Ooooas1 .oooos43 1.04 0O._2Z296 — . 0000771 .00oo02533
M Technoinwvest 0015926 .aDio0898 1.83 0O._0&8 — . 0001435 .0D41z286
M Rsset_ DIS -.0043256 0047532 0.51 0.363 —.0043904 0136417
_oons 1.185%9 .loa77s58 10 .90 o._aoo _ST27037 1._399097
Ssigma 1 0196106 -aoi1zo017 16._32 o._aoo -017z2554 .0z219659
Ssigma_ e 0114573 -O0o0zZ2&637 43 45 O._aoo 0109405 -0119741
rho . T455251 -025532 6930327 79288759

Observation summary: o left—censored ocbservations
1150 uncenscred obserwvations

T right—-censored observations

Likewise, the p-value for the age of DTS is 0.525, suggesting no significant relationship with
efficiency. On the other hand, technological investment shows a negative coefficient of -0.0149839
(p = 0.017), less than the statistically significant level at a=. This implies that SASRA regulation
strengthens the relation between technical investment and efficiency, which is too weak to have a
statistically significant meaning. DTS size shows the same pattern. The coefficient is negative (-
0.3212839), and the p-value is less than 0.05 (p<a=0.\] indicates a significant relationship with
efficiency when interacting with SASRA regulation.)

The link between SASRA regulations and capital structure has a Pvalue 0.957>0.05 indicating that
the relationship does not have statistical significance. The relationship between SASRA regulation
and the age of DTS is at a p-value of 0.296 indicating no statistical significant The interaction
between SASRA regulation and technological investment has a p-value of 0.068, suggesting a
statistically insignificant relationship in moderating the connection between technological
investment and efficiency. Likewise, the interaction between SASRA regulation and the size of
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DTS has a p-value of 0.353, indicating an insignificant relationship as a moderator in the
relationship between the size of DTS and efficiency.

Notably, when the moderator variable is incorporated, the rho value decreases from 0.80936 to
0.74552, reflecting a drop in the proportion of total variance represented in efficiency (dependent
variable) attributable to random effects from 80.936% to 74.552%. This suggests that major
variations in the dependent variable result from across-group random effects, decreasing by 6.384%
(80.936 - 74.552). None of the interacted variables are statistically significant at a 5% level, with p-
values greater than 0.05. Consequently, the study concludes that SASRA regulation is not a good
moderating variable between firm characteristics and firm efficiency in DTS.

Table 11 Marginal effect after Tobit Regression
. margins, dydx{Capital Structure Age DTS5 Techinvest Sizecf DTS5 M CapitalS M Age0fDTS M Techniv M S5ize0fDts)

Lyverage marginal effects Humber of obs = 1157
Model WCE - OIM
Expression : Linear prediction, predict()

dy/dx w.r.t. : Capital Structure Age DTS Techinvest Sizecf DTS M CapitalS M AgeOfDTS M Techniv M Size0fDts

Delta-method
dy/d=x Std. Err. = B=|=z| [95% Conf. Intervall
Capital Structure .01504558 .0113188 1.33 0.184 -.00713% .0372239%9
Rge DTS -.000312% .0n04528 -0.63 0.525 -.0012788 .000653
Techinwvest -.0145838 .0ng2512 -2 .40 0.017 -.027236 -.0027316
Sizeof DTS -.321288 .1284141 -2.50 0.012 -.572975 -.06%601
H CapitalS -.0000674 .0012535 -0.05 0.3857 -.0025242 .0023894
H RgeDfDTS .oooossl .0000843 1.04 0.296 -.0000771 .0002533
M Techniw .00193926 .0n01083%8 1.83 0.068 —-.0001435 .0n41286
H S5ize0dfDts .0043257 .0047532 0.91 0.363 -.0045304 .0136417

Source: Author (2024)

Table 12 Computing of the Marginal Constant Intercept

. margins, dydxi{_cons)

Predictive margins HNumber of obs = 1157
Model WVCE : OIM
Expression : Linear prediction, predicti{)

Delta—method
Margin Std. Err. = P=|=| [95% Conf. Interwvall

_cons -Hhz54378 -0015111 612 41 0O_0oo -522476 .Hz283996

Source: Author (2024)

From the table 12 and table 13 output, the following model was formulated

Eff= 0.9254378 - 0.0149839Tec - 0.3212879S +.....¢it

Where:

Eff= Efficiency, Tec=technological investment, S=size of DTS, e&it = Error term at time t

The model indicate that when SASRA regulation is interacted with the firm characteristics, none of
the variables is statistically significant confirming that SASRA is not a good moderator between
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firm characteristics and efficiency in DTS.The study failed to reject the null hypothesis that SASRA
regulations does not have a statistical significant moderating effect on relationship between firm
characteristics and efficiency of DTS. In summary, SASRA regulation is not a good moderator
between firm characteristics and efficiency in DTS.

Conclusions and Recommendations

Conclusion

The study findings indicate that SACCOs efficiency has an increasing growth trend within the study
period but is not optimal with variable return to scale contributing the highest levels in efficiency
relative to scale efficiency, Capital structure does not significantly affect level of efficiency while
technological investment has a negative but significant relationship to influence efficiency levels.
SACCOs have maintained low levels of earning assets in adherence to regulation. Technological
investment has significant but negative effect on the relationship between investment on technology
and efficiency. Additionally, the study established SASRA regulation does not significantly
moderate relationship between firm characteristics and firm efficiency.

Recommendation

Based on the empirical findings of the research study, the following recommendations for
practitioners and policy makers are suggested:

In pursuit of higher levels of efficiency in DTS, board of management to optimize loans issuance
by having an increased member’s deposits contribution which will enhance uptake of loans. To
achieve optimization, the board of managements should strategize to educate members regularly on
savings and innovatively develop new loan products for their members. Secondly, DTS * board of
management to focus and maintain an ideal capital structure that balances future risks of liquidation
and current member’s needs. Objectively, yearly retained earnings should be moderate and ensure
payment of members rebates on interest from loan issued. Further, DTS™ management boards should
strategize and put in place rebate payment policy and adhere to the set regulations on external
borrowing. This will ensure ideal capital structure mix which is not detrimental to core business of
savings and credit. This will act as good sign of good performance in the SACCO which
subsequently will improve member trust and goodwill in patronizing DTS products.DTS
management should focus on strategies to secure longevity of DTS which targets to build a strong
reputation in the market. This recommendation will be achieved by establishing a strong brand,
providing high-quality services, and building strong relationships with members and other
stakeholders. The board of directors and management team should enhance their trust with their
members by ensuring close corroboration with the regulator and effective communications of
emerging issues to its members promptly and frequently using the technology platform in place.
The study findings recommend SASRA to reduce deposit levy by reviewing the ideal rate on
deposits so as to enhance the Sacco sector” efficiency levels.
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