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Asset Quality   The ability of deposit taking Saving and Credit Cooperative 

(DTS) society’s assets (loans) to provide income; it is the 

timely manner with which borrowers are meeting their 

contractual obligations. This is measured by non-performing 

loans to total loans.  

Capital Adequacy  The amount of capital a DTS Society has to hold as required by 

SACCO Societies Regulatory Authority (SASRA) to absorb 

any potential losses and risks. It is measured by core capital to 

total assets and core capital to total deposits. 

Core capital  Fully paid up members’ shares, capital issued, disclosed 

reserves, retained earnings, grants and donations that a DTS 

society should not liquidate unless faced with liquidation. 

Deposit Taking SACCO    SACCO society that accepts member’s deposits or conduct front 

office saving activities. 

Data Envelopment Analysis Linear programming model which measures relative 

efficiencies of organizations with multiple inputs and outputs. 

Earnings                         Amount of income that a DTS society produces during a specific 

period after expenses have been paid.  

Earnings Rating It is the rate of return on funds invested. It is measured by 

Return On Assets (ROA) and Return On Equity (ROE). 
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Efficiency  The ratio of actual output to maximum potential output 
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 Financial Soundness    The ability of the DTS society to absorb financial shocks and 
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looking at capital adequacy, asset quality, earnings and 

liquidity. 

Institutional capital    The portion of the core capital that belongs to the DTS society 

as an institution such that no one member can individually lay 

claim on it. 

Liquidity                   The ability of the DTS society to fulfil its obligations mainly to 

the depositors and honour all cash payment commitments as 

they fall due. It is measured by liquid assets to short term 

liabilities and total loans to total deposits. 
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belongs to its members who manage it democratically. 
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ABSTRACT 

The deposits taking Savings and Credit Cooperative Societies (DTS) have continued to play 

a critical role in Kenya’s financial sector in terms of access, savings mobilization and wealth 

creation. According to the Kenya’s economic blueprint Vision 2030, is a key player to 

achieving the 10% annual economic growth target. Given the importance of the sector in 

economic growth, there has been considerable interest in their efficiency. In Kenya, DTS 

have been reported to have low efficiency, with the average efficiency being less than one 

against a general expectation of an efficiency level of one. There is limited empirical 

literature to explain the inefficiency of DTS in Kenya. In view of this, the study sought to 

establish the effect of financial soundness on efficiency. The specific objectives of the study 

were: to determine the effect of asset quality, capital adequacy, liquidity and earnings rating 

on efficiency of DTS. The study further sought to establish the moderating effect of size of 

DTS on the relationship between financial soundness and efficiency. The study was anchored 

on Buffer Capital Theory, Economic Efficiency Theory, Asymmetric Information Theory, 

Modern Portfolio Theory and Shiftability Theory of Liquidity. The study adopted positivist 

philosophy and explanatory research design. The target population comprised 110 DTS as 

per SASRA report for the year 2017.The study used secondary data that was collected from 

the audited financial statements for the period 2012-2016.Data was collected using a 

document review guide. Data Envelopment Analysis methodology was used to generate 

efficiency scores. Both descriptive analysis which included mean and standard deviation and 

inferential statistics which included panel Tobit regression was done and  was aided by stata 

version 11.Tests conducted include: normality, heteroskedasticity, multicollinearity, 

autocorrelation, stationarity and model specification tests. Issues relating to the ethical 

conduct of research were upheld, ensuring that permission was sought from relevant 

authorities before collecting data. The study findings were as follows: DTS have not 

achieved efficiency however, the efficiency level on average has increased over the study 

period. Further, the descriptive analysis indicates that the mean of capital adequacy and 

liquidity is above the required minimum by the regulator. The mean of asset quality is above 

the required maximum by the regulator. In addition, the correlation analysis indicates that 

asset quality, earning rating and liquidity have a weak negative relationship with efficiency 

while capital adequacy has a weak positive relationship with efficiency. Lastly, asset quality, 

capital adequacy and liquidity had a statistically significant effect on efficiency while earning 

rating had an insignificant effect on efficiency. Size of DTS was found to have a statistically 

significant moderating effect on the relationship between financial soundness and efficiency. 

The study concluded that: DTS are inefficient; increase in asset quality improves efficiency; 

holding more liquid assets decreases efficiency; the more stringent DTS regulations on 

capital adequacy the more efficient they are. The study contributes to: Finance Theory, 

methodology, and empirical literature. The study recommends that: DTS should adopt more 

robust ICT platforms which facilitates members’ access the core services; DTS should 

develop credit administration strategies that reduce the amount of non-performing loans; a 

merger policy for the DTS should be developed so as to encourage the smallest DTS to 

merge in order to increase their economies of scale hence resulting to improved efficiency. 

Limitations highlighted include: lack of enough empirical evidence in Kenya; lack of 

uniform classification of accounting items. 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background of the Study 

To maximize shareholders’ value, all profit making enterprises seek to be efficient. 

Notwithstanding that Deposit taking Savings and credit cooperative (DTS) societies while 

not being purely profit making businesses, they seek to maximize the economic wellbeing of 

their members. They do so mostly through provision of loans for provident and development 

purposes (Ochola, 2016). DTS are also keen to pay interest on members’ deposits as well as 

dividends on shares; hence their efficiency becomes a key issue. Society’s welfare and the 

economic growth slows down if DTS operate with waste and inefficiency (Adegbaju & 

Olokoyo, 2008). According to Beck and Polit (2003), DTS that are efficient in resource 

generation and allocation contributes more to productivity and economic growth.  

 

From both micro and macro level, it is vital to study efficiency of  financial institutions. 

According to Pessarossi and Weill (2013), the issue of  inefficient financial system is critical 

from the microeconomic perspective. This is due to the developments in the supervisory, 

institutional and regulatory framework and growing competition. From the macroeconomic 

perspective, the stability of financial market is influenced by efficiency as well as the cost of 

financial intermediation (Berger & Mester 1997). Efficiency entails how well a DTS is 

allocating inputs to produce maximum output (Bassem,2008). Knowledge about efficiency is 

key in assessing continuity of financial services (Burki & Niazi, 2010). 
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Given that DTS work mainly with high risk and poor clients, it is vital to know their 

efficiency in order to ensure effective management and responsive policy decisions. During 

intermediation process efficient DTS are expected to mobilize savings and provide loans to 

members by decreasing unnecessary expenditures (Marwa & Aziakpono, 2014).In particular, 

DTS particularly have continued to play an indispensable role in financial intermediation; 

they have continuously grown to compete with commercial banks. DTS differ from 

commercial banks in two key ways. First, they seek to collect savings to provide loans to 

members; on their part commercial banks seek to maximize shareholder’s wealth (Owen, 

2007). Secondly, the owners of DTS  are the customers; customers are predominantly non-

owners in commercial banks.  

 

Financial soundness describes the situation where the financial intermediation process 

functions efficiently, thus building confidence among users (Roman & Sargu ,2013). 

According to Hagendorff and Nieto (2013), financial soundness is achieved if the financial 

intermediation processes among households, government and firms supported by a myriad of 

financial infrastructure is operating smoothly through a variety of financial institutions. In an 

economy a sound financial system inspires economic growth. This is due to its facilitation of 

the exchange of value (Swamy,2017). Financial soundness is prioritized over financial 

growth by many countries because of the fluctuation in the global financial system. Financial 

growth has been observed to be unsustainable over long periods of time (Schneider, 2008). 

 

Many countries strengthen financial regulations in order to achieve efficiency. From the 

global financial crisis that began in 2017, it is evident that financial systems can destabilize 
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and  trigger crisis if they are not regulated effectively (Spratt, 2013). According to Stein 

(2011), sound DTS can withstand shocks and mitigate the chance of failure to apportion 

savings to profitable investments due to interruptions in the financial intermediation process. 

Financial soundness indicators include asset quality, capital adequacy, liquidity and earning 

rating (SASRA, 2015).Various empirical works have documented contradicting results on the 

effects of financial soundness and efficiency of financial institutions. For instance, Odunga, 

Nyangweso and Nkobe (2013), contend that the bank operating efficiency is positively and 

significantly affected by liquid assets ratio and total capital ratio. More liquid, efficient and 

less risky financial systems are those that produce more liquid capital than others (Gorton & 

Huang, 2002). 

  

Kashyap, Rajan and Stein (2002), suggested that loan commitments can be created as assets 

off the balance sheet by financial institutions. Harley (2011), equally states that investment 

policy, especially in assets for financial institutions, should be regulated in order to be more 

globally competitive efficient .Kariuki (2017) found that asset quality and financial 

intermediation efficiency has a positive relationship. Ng’etich and Wanjau (2011), contend 

that large amounts of non-performing loans (NPL) fail financial institutions. Accordingly, in 

the finance sector, the issue of NPL is an important issue that needs to be addressed. 

 

Burki and Niazi (2010), suggest that  a firm should have good asset quality for it to achieve 

higher profitability. This is by maintaining more earning assets to total assets. Moses and 

Umoren (2010) found that liquid asset to deposits ratio and total capital ratio positively affect 

operating efficiency. Ke, Li and Chiu (2011) established that the efficiency of financial 
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institutions is affected by core capital ratio, risk based capital ratio, capital adequacy ratios 

and equity to total asset ratio .Similarly, Fiordelisi, Marques-Ibanez and Molyneux, (2011) 

intimate that banks that have less capital are likely to incur moral hazard problems rendering 

them more inefficient than highly capitalized institutions. 

 

The present study focused on DTS in Kenya. This context is exceptional because they have 

dominated the SACCO sector business claiming eighty one percent of the entire industry 

worth (WOCCU, 2014) .In the entire SACCO subsector in Kenya, the DTS account for 

seventy eight percent of the total assets and seventy seven percent of deposits. In addition, 

the most vibrant and largest SACCO sector in Africa is Kenya, commanding sixty seven 

percent of the total assets and sixty two percent of deposits/savings (Sang & Kimani 2016). 

According to Mohammed (2013), DTS are important players in ensuring that individuals and 

firms are able to mobilize savings for personal development and investments as recognized 

by Vision 2030 and Kenya’s national development blueprint. 

 

1.1.1 Efficiency  

Efficiency is the  ratio of actual output to maximum potential output obtainable from a given 

input level (Marwa & Aziakpono, 2014). Efficiency indicates how well an organization 

utilizes its resources to produce goods and services (Coelli, Rao, O'Donnell & Battese, 2005). 

Conceptualization of efficiency focuses on inputs, outputs and the rate at which inputs are 

used to produce the output. Efficiency is improved when fewer inputs are used to produce 

same amount of outputs or when a fewer or same input produces more outputs of a given 

quality. If an economic system can use less resources to generate more goods and services 
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then it is said to be more efficient. According to Pi and Timme (1993) efficient firms are able 

to offer quality services to the customers. They therefore attract more deposits, leading to 

improved profitability as well as increased the levels of capital. This enables the firm to 

absorb risks hence attain greater safety. The most important aspect of running a business is 

how well it is being run (Carr, 2004). 

 

An efficient business will show increased profitability with less input of resources. Any 

company will be out of business if it does not operate efficiently. As such, therefore, in order 

to remain on the cutting edge in a very competitive environment, a business must be efficient 

(Kariuki,2017).There are considerable debates about what constitutes input and output of 

financial industry. Berger, Hasan and Zhou (2009) suggest that to analyze efficiency at the 

bank level the intermediation approach is best suited. However, to determine the efficiency at 

the branch level, the production approach is appropriate. This is because the main task of 

management at the branch level is not only to reduce interest expenses on deposits but also 

reduce total costs. The branch lacks control on financing and investment decisions; it only 

deals with a large  number of customer service processing (Tesfay & Tesfay 2013).  

 

Stochastic Frontier Analysis (SFA) and Data Envelopment Analysis (DEA)  are the most 

commonly used methods for measuring efficiency (Marwa & Aziapono 2014; Soboh et al., 

2010 Fried et al ., 1993). Each of this methodology has its own weakness and strength and 

there is no method which is superior than the other (Coelli et al., 2005;Mula,2011).The 

nature of the data and the context determines the method to be used. If the data set is small 

non-parametric approach is preffered. In addition, DEA is appropriate when there are 
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multiple input and outputs. If there are less inputs and outputs and the data set is large SFA is 

used. Various studies on efficiency of financial institutions have been carried out in various 

countries and contexts using DEA e.g Taylor et al., 2001, Brocket et al.,1997, Kas & Liv, 

2004 Muller, 2011.The latter have used DEA to measure efficiency. The present study used 

DEA model because of the nature of the data and the context of the study. 

 

The DEA model developed by Charnes, Cooper and Rhodes (CCR) (1978) and the model 

developed by Banker Charnes and Cooper (BCC) (1984) are used in this study. BCC and 

CCR are similar except that BCC does not accommodate variable return to scale and to solve 

this problem the model includes additional constraints. DEA has a limitation of generating 

efficiency scores with an upward bias. To solve this problem this study adopted a bootstrap 

approach proposed by Simar and Wilson (2000).DEA requires specification of inputs and 

outputs to be made. This decision is key in efficiency modeling. When specifying the inputs 

and outputs there are three major methods that are used: production, intermediation and asset 

approach (Nghiem, 2004; Qayyum & Ahmad, 2006; Moffat, 2008). 

 

Financial institutions are producers of deposits and loan under the production approach 

(Ikpefan, 2013). The number of employees and capital expenditures are important inputs in 

this approach. Financial institutions are viewed as intermediaries in the intermediation 

approach ;they facilitate savers to transfer financial assets to the investors (Berger & 

Bonaccorsi 2006).The inputs in the intermediation approach comprises of  labour, capital 

cost and interest payable on deposits; outputs include loans and financial investments. In the 

asset approach, the value of assets is considered as output and creation of credit, constituting 
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the basic function of any financial institution (Pessarossi & Weill 2013). The choice of inputs 

and outputs differs depending on the approach adopted (Moffat, 2008; Drake & Hall, 

2003).Intermediation approach closely matches the main objective of the DTS that is 

mobilization of Savings and offering Loans.  

 

In the selection of inputs and outputs, this study used the  intermediation approach. This is 

because DTS are treated as financial intermediaries between the savers and borrowers. They 

seek to maximize the output that is total loans and other incomes given the input level which 

is savings and total expenses such that, efficiency equals output over the input. There are two 

orientations that are very important; the input orientation which is appropriate for policies 

that have an objective of cost minimization; the output orientation is appropriate for policies 

that focus on profit maximization (Cooper, Seiford & Zhu, 2011). When choosing the 

orientation the focus should be on the quantities of  inputs and outputs that managers are able 

to control (Coelli et al., 2005).In the present study, managers are able to control the inputs 

than the outputs which are subject to external market forces. Therefore, this study adopted 

input orientation. 

 

DTS in Kenya have been reported to have low efficiency. Mwangi (2014) observed that the 

average efficiency score was 0.775 for the period 2009-2013. Ochola (2016) research 

findings indicate that the average efficiency score in Kenya was 0.683 for the period 2011-

2013. Kariuki (2017) found that industry efficiency score in Kenya was 0.677 for the period 

2011-2014 which indicates inefficiency. This is an indication that there was declining 

efficiency among DTS in Kenya. 
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1.1.2 Financial Soundness 

Financial soundness has been defined as the health or condition of a DTS  either individually 

or as a group (SASRA, 2015). Lindgren, Garua and Saal (1996) defined a sound financial 

system as one in which DTS have a positive net worth; they are profitable hence they are 

able to withstand unfavourable events. DTS with a negative networth will be fragile and 

susceptible to failure, exposing members to losses. The importance of financial soundness in 

a country is economic development and widely recognized in literature and championed by 

authors such as Ross, Levne and Capro (2001), the authors contend that weak financial 

systems can inhibit economic development whereas strong financial systems enhance the 

achievement of economic growth. In 2012 SACCO Society’s Regulation Authority (SASRA) 

adopted and used a CAEL (Asset quality, Capital adequacy, Liquidity and Earnings rating) 

model; to monitor the financial soundness of the DTS-SACCOs. The soundness of DTS 

remains a key regulatory focus of SASRA. 

Asset quality indicates the risk exposure from loans granted by a financial institution (Dardac 

& Barbu, 2005). According to Grier (2007), the major cause of failure in financial 

institutions failure is poor asset quality. In the financial sector, asset quality is considered 

extremely important. There are twenty-five core principles according to the Basle Committee 

on banking supervision  which  regulators of the banking industry use. Out of these, seven 

are tailored towards addressing the asset quality and credit risk management of the institution 

(Pan, 2010). Therefore, the financial supervisory authorities worldwide are concerned with 
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the asset quality of financial institutions because it is one of the key areas in establishing the 

overall condition of the financial institutions ( Ochola, 2016). 

 

A sizeable amount of non-performing loans (NPL) must exist before a financial institution 

can be declared bankrupt, hence asset quality is a key issue in financial sector (Cole & Wu, 

2009). The primary factor affecting overall asset quality is the loan portfolio and the credit 

administration program (De Bock & Demyanets, 2012). According to Mishkin (2006), a 

financial institution’s rating downgrades and it becomes difficult to earn depositors’ trust  as 

a result of bad asset quality. Therefore, such institution can only get more deposits by 

rewarding depositors or attaching a higher deposit rate on deposits. 

 

Capital adequacy is the level of capital necessary for DTS society as determined by the 

regulatory and supervisory authorities to assume the financial health and soundness (Onoh, 

2002). Capital adequacy is the measure of the solvency; it determines whether DTS has 

enough capital to support the risks in its balance sheet. There is need to balance the capital 

levels;too much capital decreases profitability and wasting of cash whereas bankruptcy 

occurs because of inadequate capital (Chakraborty, 2010). For the owners to enjoy all future 

earnings, they must  contribute capital (paid-up share capital). In addition, such capital is able 

to support the operations of the business (Ongore & Kusa, 2013). The regulatory authorities 

have bail out measures to keep the financial system sound in case of financial crisis; hence, 

the level of capital of a financial institution is very crucial (Ningi & Dutse, 2008).  
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Capital plays a key role in maintaining safety and solidarity. It represents the buffer gate 

against unexpected loss the institution might face and spill over to depositors’ funds (Moh'd-

Al-Tamimi & Obeidat, 2013). This is because financial institutions operate in a highly 

uncertain environment, exposed to various risks. Though capital adequacy framework under 

the BASEL Accord is primarily meant for commercial banks, there is a concerted effort to 

emulate the same in DTS (Seccareccia, 2012). As a result of the 2007-2009 financial crises, 

the regulators of financial institutions have continuously monitored and tightened the capital 

requirement. When measuring the soundness of a particular institution,  capital is a key factor 

to be considered (Osei-Assibey & Asenso, 2015). Gudmundsson, Ngoka-kisinguh and 

Odongo (2013) posit that stronger financial institutions are likely to endure financial turmoil 

hence increase financial sector soundness. As such, hence there is need for hastened build-up 

of capital.  

 

DTS are required to maintain minimum core capital of Kshs 10 million, core capital to total 

assets of 10 percent and core capital to total deposits of 8 percent by the regulatory 

framework (SASRA, 2016).Odunga, Nyangweso and Nkobe (2013) concluded that financial 

institutions with more capital resources and operating efficiently were capable of protecting 

the institution from financial shocks in the financial markets. Capital adequacy ratio is used 

to measure the capability of DTS to get finance for growth and mitigate risk as a result of the 

operations (Kamau,2011). Capital adequacy is determined by capital asset ratio; it is a 

requisite for institutions’ effective operation, a function of the deposits and capital funds 

(Okafor, Ikechukwu & Adebimpe, 2010). 
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Earning rating is the rate of return on funds invested (Kheeche, 2011). It indicates the  ability 

of management to employ resources efficiently in order to create value for the owners and to 

sustain the DTS ( Quin & Pastroy, 2012). A financial institution  is said to be viable if it is 

able to earn consistent  return on assets; as a result, it remains competitive and are able to 

fund expansions (Barus, Muturi & Koima 2017). Several studies (Wheelock & Wilson 2000; 

Lanne & Vennet 2006) established a negative relationship between earnings and financial 

soundness. Constant earnings enable a firm to make sufficiently provide for NPL, absorb 

loan losses and build public confidence (Dang, 2011). Viability of DTS is measured by its 

ability to fund expansion and remain competitive by earning appropriate return on its assets. 

 

Liquidity refers to the ability of DT to fulfill its obligations mainly to the depositors (Dang, 

2011). It is the ability of a business entity to honour all cash payment commitments as they 

fall due (Kimathi, 2014). According to Njeru (2016), DTS that manage their liquidity well 

are able to repay the funds that they have borrowed externally, meet the demand of loans 

from members, manage operating expenses and provide share and saving withdrawals to 

members on time. In the new rules for DTS they are obligated to maintain at least not less 

than 15% of total assets in liquid form. World Council of Credit Unions (WOCCU)  

recommends a maximum liquidity ratio of 5% .The  In order to achieve this DTS are required 

not to declare dividends or to reduce amount of dividends to be paid if they have to achieve 

these ratios. Liquidity is essential because it enables DTS to have funds that they can use for 

expansion, cater for the fluctuations in the balance sheet and  meet customer withdrawals 

(Njeri, 2014). According to Ahmed and Bashir (2013), liquidity is an important determinant 

of financial performance because firms which are more liquid are likely to realize better 
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financial performance than firms with liquidity problems. Anupam (2012), opines that firm 

liquidity is not significant in influencing firm performance 

1.1.3 Size of DTS 

Size of DTS is defined in terms of total assets, sales revenue or turnover (Zhang, Cheng & 

Hervie 2013). It reflects how large an enterprise is in infrastructure and employment terms 

(Kisengo & Kombo, 2014). The size is one of the major drivers of operational costs. One of 

the most influential characteristics in organizational studies is size. Nag, Hambrick and Chen 

(2007) contend that size has a relationship to industry sunk costs, concentration, vertical 

integration and overall industry profitability (Dean et al., 2000). Small DTS are more likely 

to have less layers of management, few number of departments, limited specialization of 

skills and functions, less centralization and less bureaucracy than larger DTS.  

 

Kisengo and Kipchumba (2013) pointed out that large microfinances are more productive in 

terms of average cost per borrower ;they also have better write-off ratios. The authors further 

found that bigger microfinances enjoy the economies of scale as a result they are more 

efficient than the smaller ones. Similarly, larger firms have higher ROA, ROE and 

operational self-sufficiency (Usman & Zahid, 2011). 

Sinani et al., (2007) indicates that size displays higher levels of financial performance. This 

finding contradicts Badunenko and Stephan (2004) findings who indicated that size does not 

have influence on financial performance. Larger firms are able to raise finance at a lower cost 

because they have a better access to capital markets allowing them to pay higher returns to 

shareholders (Holder et al.,1998).Small firms are unable to grow because they face problems 
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of accessing finance and  have a difficulty competing with large firms in the market. The 

current study measured size using the total assets. 

1.1.4 Deposit Taking SACCOs in Kenya  

The first ever co-operative movement was started by Robert Owen in the year 1844. 

According to Co-operative Bank of Kenya (1993), the co-operative movement in Kenya can 

be traced back to 1908 when the European farmers at Lumbwa, near Kericho, first 

established co-operative production and marketing (Bwana & Mwakujonga, 2013).In recent 

years, the sector has faced tough challenges globally as noted by Kivuvo and  Olweny, 

(2014) to include mission drifts, income generation, compliance, competition and insufficient 

capital among others. The sector’s financial soundness impacts broadly on the nation’s 

economic growth and employment creation. Kenya has the largest and the most vibrant sub-

sector in the continent commanding sixty seven percent and sixty two percent of the total 

assets and deposits/savings respectively (SASRA, 2016).  

 

SASRA (2015) reports an increase in the number of DTS that met the minimum  licensing 

requirements at the end of the transition period given by SASRA. By the end of June 2014, 

out of eighty that were expected to attain the required minimum requirements for licensing, 

only forty nine managed to attain (Barus 2017). The remaining thirty one did not attain the 

minimum requirements. Therefore, the regulator directed them to stop deposit taking 

business and revert to non-deposit business. In addition, the sector under study recorded an 

increase in total assets by seventeen percent which was funded by the deposits from members 

which increased by twelve percent which is attributed to growth in number of members 

which increased by fifteen percent (Kariuki,2017). 
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Deposit taking savings and credit cooperative societies play a vital role in Kenya’s financial 

sector in terms of access, savings mobilization and wealth creation. According to the Kenya’s 

economic blueprint Vision 2030, the sector under study is an important player to achieving 

the 10% annual economic growth target (SASRA, 2016). SACCOS contributes to over forty 

five percent of the nation’s Gross Domestic Product (Njagi et al., 2013). The DTS are 

actually observed to be controlling more than seventy eight percent of the total deposits and 

assets of the industry (IMF, 2014). 

 

Hence, it is unrealistic to disregard the integral role that DTS play in providing financial 

services to their members. According to Owen (2007), DTS are a big contributor to the 

Kenyan economy; they are also a major player in the financial market as providers of loans. 

According to Marwa and Aziakpono (2015), the primary role of DTS in the financial market 

is financial inclusion and the provision of loan facilities to low income earners who do not 

meet the credit criteria set forth by commercial banks, especially with regard to collateral.  

1.2 Statement of the Problem 

Efficiency is important to members of DTS; efficient DTS  offer better quality services, 

better loan and deposit rates and have lower service charges (Limam, 2001). Efficiency is 

also important for promoting access to financial services as well as soundness of the DTS as 

an integral component of the financial system (Kamau, 2011; Nasieku, 2014). Given that 

there is increase in competition in the industry, there has been considerable interest in their 

efficiency. DTS in Kenya have reportedly registered low efficiency. Mwangi (2014) found 

that the average efficiency score was 0.775 for the period 2009-2013. Ochola (2016) 
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indicated that the average efficiency score in Kenya was 0.683 for the period 2011-2013. 

Kariuki (2017) observed that the industry efficiency score in Kenya was 0.677 for the period 

2011-2014,an indicator of inefficiency. From the statistics of efficiency it is evident that  

there is declining efficiency of DTS in Kenya. In view of the above, there is limited empirical 

literature to explain the declining efficiency among DTS in Kenya. Therefore, this study 

sought to establish the effect of financial soundness on efficiency. 

Despite the significant role of DTS in the Kenyan economy, the relationship between 

financial soundness and efficiency have received little scholarly attention, creating 

knowledge gaps.  For instance, Pessarossi and Weill (2013) studied the effect of capital 

adequacy on efficiency of banks. The study findings were that capital adequacy had a 

significant positive relationship with efficiency. Similarly, Berger and Bonaccorsi di Patti 

(2006) sought to establish the relationship between capital adequacy ratios and efficiency of 

the US banking industry.They found that capital adequacy ratios had negative relationship  

on efficiency. Abdi Karim, Sok and Hassan (2010) investigated the relationship between 

NPL and efficiency of banks in Malaysia and Singapore and concluded that asset quality has 

a negative relationship with efficiency.  

 

Burki and Niazi (2010) studied the impact of financial reforms on efficiency of state-owned, 

private and foreign banks in Pakistan. They found that NPL adversely affected efficiency. 

The study by Harris, Huerta and Ngo (2013) was based on the impact of troubled asset relief 

program on bank efficiency. The study findings attributed the decrease in the operating 

efficiency of troubled asset relief .Most of the aforementioned  studies have reported mixed 

results; they are from developed countries and different contexts, hence their findings cannot 
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be generalized in Kenya, a developing country. Similarly, the studies did not focus on the 

relationship between financial soundness and efficiency in regulated SACCOS , hence the 

need to address the conceptual gap . 

 

Other empirical literature focus on commercial banks. For instance, Odunga, Nyangweso, 

Carter and Mwarumba (2013) studied the relationship among credit risk, capital adequacy 

and operating efficiency of commercial banks in Kenya. The study found that capital ratios 

had  a positive and significant effect on efficiency of banks. Khalid (2012) analyzed the 

effect of assets quality on financial performance of commercial banks in India and found that 

asset quality and profitability were negatively related.  The foregoing studies have focused on 

performance of commercial banks. However, this study focused on the efficiency of DTS 

hence bridging the contextual gap. Kariuki (2017) studied firm characteristics and financial 

intermediation efficiency of DTS in Kenya. The study found an insignificant relationship 

between capital adequacy and liquidity; it found  that asset quality has a  positive relationship 

between financial intermediation efficiency. Kariuki ,2017 study used the multiple 

regression, which is inappropriate to the study since the dependent variable was censored 

between a value of 0 and 1. The current study used Panel Tobit regression hence bridging the 

methodological gap. 

 

In view of the gaps documented in the preceding paragraphs and the importance of these 

institutions in the economic development, there remain unresolved issues on the relationships 

between the study variables in context of DTS in Kenya. Consequently, this study sought to 
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fill the existing gap and establish the moderating effect of size on relationship between 

financial soundness and efficiency of DTS in Kenya. 

1.3 Objective of the Study 

 The study sought to achieve the general and specific objectives captured hereunder. 

1.3.1 General Objective 

The general objective of the study was to establish the effect of financial soundness on 

Efficiency of Deposit Taking SACCOs in Kenya. 

1.3.2 Specific Objectives 

The specific objectives of the study were: 

i. To establish the effect of asset quality on efficiency of Deposit Taking SACCOs in 

Kenya. 

ii. To determine the effect of capital adequacy on efficiency of Deposit Taking SACCOs 

in Kenya. 

iii. To establish the effect of liquidity on efficiency of Deposit Taking SACCOs in 

Kenya. 

iv. To determine the effect of earnings rating on efficiency of Deposit Taking SACCOs 

in Kenya. 

v. To establish the moderating effect of size of a DTS on the relationship between 

financial soundness and efficiency of Deposit Taking SACCOs in Kenya. 
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1.4 Research Hypotheses 

The study sought to test the following null hypotheses: 

H01: Asset quality does not have a significant effect on efficiency of Deposit Taking 

SACCOs in Kenya. 

H02: Capital adequacy does not have a significant effect on efficiency of Deposit Taking 

SACCOs in Kenya. 

H03: Liquidity does not have a significant effect on efficiency of Deposit Taking SACCOs in 

Kenya. 

H04:  Earnings rating does not have a significant effect on efficiency of Deposit Taking 

SACCOs in Kenya. 

H05: Size of DTS does not have a significant moderating effect on the relationship between 

financial soundness and efficiency of Deposit Taking SACCOs in Kenya 

1.5 Significance of the Study 

The findings of the study are of significance to various parties. The findings provide 

necessary information to the DTS societies and other stakeholders for purposes of meeting 

their current and long-term regulatory demands. In the Kenyan economy the cooperative 

sector supports directly or indirectly over sixty percent of the nation’s population. In 

addition, it contributes to over 31% of the national savings and over 40% of the Gross 

Domestic product supporting. Managers and stakeholders in DTS societies are informed on 
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the relationship between financial soundness and efficiency. This goes a long ways in 

formulation of strategies to enhance their firm performance. 

 

The findings of the study are of significance in policy making process. Stakeholders such as 

SASRA and other concerned bodies may adopt the findings of this study to formulate 

policies that enhance the contribution of deposit taking SACCOs to the economy. The 

findings provide insights on the relationship between financial soundness and efficiency. 

Finally in theory building, this study is important in expounding the theories that were used 

to explain the relationship between financial soundness and efficiency. The study will also 

provide references for  scholars who will use the findings of this study as a basis for future 

studies.  

1.6 Scope of the Study 

The study focused on DTS in Kenya registered by SASRA and published on the SASRA 

website. The general objective of the study was to determine the effect of financial soundness 

on efficiency of DTS in Kenya. The study specifically focused on the effects on asset quality, 

capital adequacy, earnings rating and liquidity on efficiency. The DTS under study were one 

hundred and ten. This were the ones whose data was available for the period under review. 

The time scope was five year period (year 2012 to 2016) which coincides with the period 

when the SASRA  prudential regulations were implemented.  

1.7 Organization of the Study 

The thesis was organized into five chapters: Chapter One covers the background to the study, 

statement of the problem, objectives of the study, research hypotheses, significance of the 
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study, scope of the study and organization of the study. Chapter Two dealt with theoretical 

and empirical literature review on the research topic, summary of the literature and research 

gaps and the conceptual framework; Chapter Three describes the research philosophy, 

research design, empirical model, target population, data collection and analysis, diagnostic 

tests and ethical consideration. Chapter Four discusses the findings and subsequent 

interpretations. Chapter Five summarizes the entire study; it makes conclusions of each 

objective and derives policy recommendation for the study findings. Finally, it documents the 

areas for future research and the limitations encountered in the course of study. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Introduction 

The present chapter reviews various literature in view of the study variables. This chapter 

explores theories underpinning the study in order to place the research into its proper 

perspective. It also examines theoretical orientations vis-a vis empirical data with a view to 

identifying the possible gaps.  A review of empirical literature on asset quality, capital 

adequacy and efficiency is also conducted and gaps identified. The chapter further presents 

several research gaps from empirical literature and a brief of how the study intends to fill 

such gaps. Finally, the chapter presents a conceptual framework relating the research 

variables. 

2.2 Theoretical Literature 

A theory is a statement which is supported by evidence meant to explain some phenomenon 

(Saunders et al., 2007). Theoretical foundation of the study guides the thinking of the study. 

The study is guided by the following theories: Buffer Capital Theory (BCT), Information 

Asymmetry Theory (IAT), Modern Portfolio Theory (MPT), Shiftability  Theory of Liquidity 

(STL) and Economic Efficiency Theory (EET).  

2.2.1 Buffer Capital Theory 

Buffer Capital Theory (BCT) is attributed to Calem and Rob (1999). The theory predicts that 

a financial institution increase capital as they approach the minimum requirement by the 

regulator. They do so  in order to reduce risk and avoid the regulatory costs that stream from 
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the of breach of the capital requirements. According to Ochei (2013), in order for poorly 

capitalized financial institutions to increase their capital, they are likely risk  anticipating 

higher returns; this helps them increase capital .BCT predicts that DTS maintains a level of 

capital above the required minimum to avoid falling below the required minimum. According 

to Lotto (2017), there are various costs ( implicit and explicit) incurred by the DTS as a result 

of maintaining capital below the required minimum. Kleff and Weber (2008) contend that if 

capital falls below the minimum, the DTS tend to take more risk .This increases the demand 

for insurance, this are the implicit cost of regulation. Penalties  and restrictions enforced by 

the regulator as a result of breach of regulation requirements are the explicit costs of 

regulation (Jokipii & Milne, 2011). 

 

Based on the argument of BCT, DTS with high capital adequacy ratio would be more 

efficient compared to those with low capital adequacy (Ochei, 2013). Lower capital adequacy 

increases risk taking that may also increase expenditures. Adequately capitalized DTS have 

the capacity to absorb risks; they increase the operating costs that sustain efficiency. 

According to Berger and De Young (1997), efficient financial institutions are better at 

managing their credit risk. In order for financial institutions to reduce the costs of financial 

distress, they are required to cushion themselves against portfolio risk by maintaining high 

equity capital ratios (Rime, 2001).  

 

According to Jeitschko and Jeung (2005),intimate that the degree of DT capitalization 

depends on the short run relationship between capital buffer and risk. Prudential regulations 

issued by SASRA prescribe the minimum amount of capital that should be held by DTS. 
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BCT theory therefore underpins the study by explaining why individual DTS may decide to 

hold more capital than the prescribed minimum capital. Surplus capital leads to reduction of 

costs. This would attract which could result in penalties in case of breach of regulatory 

requirement.  

 

2.2.2 Asymmetric Information Theory 

The proponents of Asymmetric Information Theory (AIT) are Akerlof 1970; Spence 1973; 

Rothschild and stiglitz 1976. The theory explains that in an economic transaction,the party 

that has more information on the specific product to be transacted is in a position to negotiate 

optimal terms for the transaction than the other party (Auronen, 2003). According to Wangai 

(2004), a right or a wrong decision concerning a transaction can be made by the party that 

knows less about the same specific item to be transacted. In a lending transaction, asymmetry 

information makes it difficult to differentiate between a good and a bad borrower (Bofondi 

and Gobbi, 2003), hence  leading to accumulation of NPL as a result of adverse selection and 

moral hazard (Ochola, 2016). Adverse selection problem can be reduced through information 

sharing, whereby DTS share credit information of applicants with other financial institutions. 

 

Moral hazard refers to the risk in which a party to a transaction provides misleading 

information about its assets liabilities or credit capacity (Wangai, 2014).Moral hazard occurs 

when a borrower takes unusual risk in order to gather profits (Mishkin & Eakins, 2006). DTS 

with low capital may respond to moral hazard by increasing the riskiness in the loan portfolio 

resulting in turn to NPL. This theory underpins the study because it explains the relationship 
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between asset quality and efficiency. The DTS with high NPL spends more resources in 

collecting NPL. The net effect is increased operating costs, hence decreasing efficiency. 

 

2.2.3 Economic Efficiency Theory 

The Economic Efficiency Theory (EET) is attributed to Debreu (1951). It states that firms  

ought to use the lowest cost possible per unit in order to achieve their output. Fixed costs are 

shared out among the number of units produced, while the variable costs are relative. In a 

business, there is a combination of fixed and variable costs and the fixed costs are always 

shared out across small number of units, leading to low levels of output which are inefficient 

(Leibenstein, 1978). Economies of scale can be enjoyed above optimal production. However, 

since the existing system is overworked, the additional costs is offset by the benefits. 

Maximum operational efficiency is achieved in the short run if all available economies of 

scale are exploited  at the level of output ; inefficiency is not achieved in the short run, when 

the existing systems are overstrained by diseconomies of scale (Murillo‐Zamorano, 2004). 

However, in the long run, the efficiency can be raised by increasing the capacity of existing 

systems (Teece, 1982). 

 

Tripe (2003) contends that with less than proportionate increases in quantities of inputs, 

increased volumes of output should be produced. This means that with less input, more 

output is achieved ; this improves the firm’s efficiency. Because economies of scale will be 

exhausted in due course, then, increased output requires a more than proportionate increases 

in outputs, this would lead to diseconomies of scale (Nadiri, 1970). Economies of scale form 

another type of efficiency. Here, firms should be able to produce multiple outputs from the 
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same group of inputs at lower costs than if they specialized in producing only one type of 

output (Alchian & Demsetz, 1972. This theory was  applicable in this study by underscoring 

the importance of the principle of economies of scale in efficiency measurement. 

 

2.2.4 Modern Portfolio Theory 

The modern portfolio theory (MPT) is attributed to Harry Markowitz (1952). MPT allows 

investors to analyze their returns vis-a vis risk. The capital asset pricing model (CAPM) was 

developed one decade later based on his work. To describe the risks and returns of portfolios, 

the results of CAPM (and its extended versions) are widely used, also in measuring 

performance (Schulmerich, Leporcher & Eu, 2015). This theory of investment emphasizes on 

minimization of risk by combining various proportions of several assets or maximize 

expected return from a given level of portfolio risk (Elton, Gruber, Brown & Goetzmann, 

2009).The theory encourages investors to diversify their assets in order to hedge against 

unsystematic risk (Shipway, 2009).  

 

This theory focuses on choosing a combination of assets which has lower risk compared to 

an individual asset. In investment, this concept  is referred to as diversification (Rani, 2012). 

The likelihood of this can be seen automatically since dissimilar kinds of assets frequently 

change in value in opposite ways. Through diversification, risk is lowered, even if the return 

of assets is not negatively correlated (Nzongang & Atemnkeng 2006).According to MPT 

theory combining assets whose returns are not perfectly positively correlated leads to 

reduction of the total variance of the portfolio. The main assumptions of the theory are that 

investors are rational and markets are efficient (Pfaff, 2012). The fundamental concept of 
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MPT that makes it relevant to this study is that when selecting assets in an investment 

portfolio, it is vital to study how the price of each asset changes, compared to how the prices 

of every other assets in the portfolio changes in price (Omisore, Yusuf & Christopher, 2011). 

DTS should consider diversifying their investment portfolio so as to optimize unsystematic 

risk. This theory underpins this study because the concept of revenue diversification follows 

the concept of portfolio theory. When DTS diversify their investments, they stabilize hence 

their income become less volatile income which improves efficiency. 

 

2.2.5 Shiftability Theory of Liquidity 

Shiftability Theory of Liquidity (STL) was developed by Moulton in 1915. It holds that that 

financial institutions can effectively cushion themselves against massive deposit withdrawal 

as a form of liquidity reserve. They can do this by investing in credit instruments at the 

secondary market which includes treasury bills and commercial papers. These instruments 

are marketable because of their short term maturity (Osoro, 2016).The liquidity of a DTS 

depends on its ability to shift its assets to another person without incurring any loss when the 

liquidity need arises (Casu, Girardone &Malyneux 2006). 

 

Moulton (1915) specified that to attain minimum reserves, a financial institution should 

maintain assets that can easily be shifted to other financial institutions when necessary 

without material loss. In case of liquidity crisis, financial institutions should maintain 

liquidity by possessing assets that can easily be shifted (Bibow, 2005). This theory underpins 

the study by encouraging DTS to hold short term securities.  The reason is that they are liquid 

and can easily be converted into cash. The cash can be used to cushion the DTS against 
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operating risk hence, improving the efficiency. Odunga et al., (2013) asserts that more liquid 

financial institutions are more efficient. 

 

2.3 Empirical Review 

The section reviews various studies that are related to study variables and study relationships. 

2.3.1 Asset Quality and Efficiency 

Karim, Sok and Hassan (2010) investigated the relationship between NPL and efficiency of 

banks in Malaysia and Singapore.This study focused on the cost efficiency and used the 

Stochastic Frontier Approach (SFA) to generate the efficiency scores. The study found that 

the banks in Singapore had high efficiency scores compared to the ones in Malaysia. 

However, the difference was not significant. In addition, the study found that the relationship 

between NPL and efficiency was negative and significant. This study used the SFA to 

generate the efficiency scores and only focused on one dimension of efficiency that is cost 

efficiency. The current study used DEA to generate the efficiency scores and focused on the 

technical efficiency. 

 

Ochola (2016) studied the relationship between loans, deposits and advances and efficiency 

of SACCOS in Kenya. The study found that SACCOS in Kenya have not achieved 

efficiency. Further, loan and advances had a negative relationship with efficiency, and the 

relationship is statistically significant, indicating that an increase in loans and advances i s  

obstructed efficiency. This study did not focus on indicators of financial soundness. Rather it 
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focused on the relationship between loans and efficiency. The current study investigated the 

effect of financial soundness on efficiency of DTS in Kenya.  

 

Burki and Niazi (2010) assessed the relationship between financial reforms and efficiency of 

banks in Pakistan. The study sampled 40 banks and used panel data for the period 1991-

2000. Further, to generate the efficiency scores, it used the DEA. To establish the 

relationship between banks related attributes and efficiency, Tobit Regression was used. The 

study found that size, asset quality and bank branches have a significant relationship. In 

addition, the study established that NPL had a negative relationship with bank efficiency. 

This study did not give the direction of the link between the study variables. The current 

study gave direction of the link between the study variables. 

 

Kariuki (2017) evaluated the relationship between firm characteristics on financial 

intermediation efficiency of DTS societies in Kenya. The study period was 2011-2014 and 

the target population was 135 DTS. The study used DEA model in the first stage and 

Multiple Regression in the second stage. The study found that asset quality had a negative 

relationship with efficiency. This study used the Multiple Regression which is not 

appropriate to the study since the dependent variable was limited. The use of Tobit 

Regression is more accurate. 

 

Nguyen and Vivien (2016) sought to establish the relationship between NPL and efficiency 

in the Nordic banking sector. In this study, the indicator of efficiency was ratio of non-

interest income to net operating income. To test the four hypotheses as suggested by Berger 
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and De young (1997), the study used the Granger Causality Methodology (GCM).The only 

hypotheses that had evidence is the bad luck hypotheses. Therefore, the study concluded that 

the efficiency of banks decreases with increase in non-performing loan. This study used 

GMM and focused on the banking sector. The current study used DEA and Tobit Regression 

and focused on the DTS in Kenya. 

 

Barus, Muturi, Kibati and Koima (2017) studied the relationship between asset quality and 

financial performance of SACCOS in Kenya. The study used return on assets (ROA) as a 

measure of financial performance. The study found that asset quality has a positive 

relationship with performance. In addition, the relationship was significant. This study used 

ROA as a measure of financial performance which was not an appropriate measure of 

financial performance. This was because the main objective of the SACCOs is not to 

maximize profits. The current study focused on efficiency as a measure of performance 

which is an appropriate measure of DTS performance since their main objective was not to 

make profit but to improve the welfare of the members. 

 

Osoro and Muturi (2015) sought to determine the relationship between liquidity risk 

management practices and performance of SACCO in Kisii County, Kenya. The study used 

ROA to measure performance. The study found that  asset quality had a negative and 

insignificant relationship with performance. This study used ROA as a measure of 

performance of SACCOs. This was not appropriate because the main objective of a DTS is 

not profit maximization. In addition, it focused on one indicator of financial soundness, that 

is liquidity. The current study focused on efficiency of DTS as a measure of performance. 
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Khalid (2012) investigated the relationship between asset quality and profitability of private 

banks in India. The study used ROA to measure profitability. Panel data for the period 2006-

2007 to 2010-2011 was used. Multiple Regression models was used to analyze data. The 

study found that a bad asset ratio has a negative relationship with bank performance. This 

study focused on NPL and left out other measures of asset quality and also focused on 

commercial banks. The results of this study contradicts what Adeolu (2014) observed hence 

forming basis of the current study. 

 

Adeolu (2014) studied the relationship between asset quality and performance of commercial 

banks in Nigeria. Multiple Regression was used to analyze data in order to establish the 

relationship between the study variables. Pearson Correlation was used to determine the 

strength of the relationship between the study variables. The study found that asset quality 

had a statistically strong positive relationship with bank performance. In addition, the 

findings indicated that there existed no relationship between bank loans and its profitability. 

This study contradicts Khalid (2012) whose findings were that asset quality had a negative 

relationship with profitability of banks. 

 

Swamy (2012) assessed the determinants of bank asset quality and profitability of 

commercial banks. The study used panel data for period 1997-2009. Further, it used Multiple 

Regression to analyze data. The study found that capital adequacy and investment activity 

had a significant effect on efficiency whereas; asset quality had no significant effect on 

efficiency. This study failed to generate the efficiency scores and did not give the direction of 

the link between asset quality and performance. 
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Chimkono, Muturi and Njeru (2016) sought to establish the effect of NPL on performance of 

commercial banks in Malawi. Secondary data was utilized and panel data of period 2008-

2014 was used. Census of all the licensed banks in Malawi was carried out. In addition, 

correlational design was used. Multiple Regression was used to analyze data. The study 

found that NPL ratio had a significant relationship with performance of banks in Malawi. 

This study focused on commercial banks in Malawi and evaluated only one measure of 

financial soundness. The current study focused on DTS in Kenya and increased and included 

other measures of financial soundness. 

 

2.3.2 Capital Adequacy and Efficiency 

Kariuki (2017) studied firm characteristics and financial intermediation efficiency DTS 

societies in Kenya. The study period was 2011-2014 and the target population was 135 DTS. 

The study used DEA model in the first stage and Multiple Regression in the second stage. 

The study found that capital adequacy had an insignificant relationship with efficiency. This 

study used the panel multiple regression which is not appropriate to the study since the 

dependent variable is censored. The current study used panel Tobit Regression which is 

appropriate because of the nature of the dependent variable. 

 

Pessarossi and Weill (2013) sought to determine the effect of capital requirements on 

efficiency of banks in China. The study used panel data for period 2004-2009.This period 

was chosen because of the regulatory changes on capital requirements that took place. In 

addition, the study used DEA to generate efficiency scores in the first stage and Multiple 
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Regression in the second stage. The study found that the smaller banks were less efficient 

than the larger ones. Further it established that capital adequacy had a positive significant 

effect on efficiency, an indication that bank efficiency improved with capital requirements. 

This study used DEA in the first stage and Multiple Linear Regression in the second stage. 

This was viewed as not appropriate which is not appropriate because the dependent variable 

was censored. The current study used DEA in the first stage to generate efficiency scores and 

panel Tobit Regression in the second stage. 

 

Fiordelisi, Marques-Ibanez and Molyneux (2011) studied the relation between bank 

efficiency, risk and capital ratios. The study used the Granger-Causality methodology (GCM) 

to establish the relationships between the cost efficiency, revenue efficiency and profit 

efficiency. In addition, the study focused on reverse causality .Findings indicated that higher 

capital ratios had a positive significant relationship on efficiency. This study used GCM 

dynamic model to examine reverse causality on efficiency. The current study focused on a 

forward causality and used DEA to generate the efficiency scores of the DTS in Kenya.   

 

Berger and Bonaccorsi di Patti (2006) assessed the relationship between capital ratios and 

efficiency of banks in the US. Panel data for period 1990−1995 was used. This study used 

the parametric distribution-free approach. In addition, the study found that higher efficiency 

was affected negatively by high capital ratios. This study focused on profit efficiency, it fails 

to give the direction of the link between capital and efficiency. Further it contradicts the 

findings of Fiordelisi et al., (2011).The current study focused on technical efficiency and 

gives the direction of the link between capital adequacy and efficiency.  
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Kamau (2011) studied the relationship between intermediation efficiency and productivity of 

the banking sector in the post liberalization period in Kenya. The study used DEA to generate 

efficiency scores. The study found that banks in Kenya have not achieved efficiency. 

However their performance was better during the study period. In addition, the study found 

that efficiency had a positive relationship with capital adequacy, profitability and liquidity; 

size had a negative relationship with efficiency. This study focused on the banking sector ; 

the current study focused on DTS. 

 

Kipruto,Wepukhulu and Osodo (2017) sought to establish the relationship between capital 

adequacy ratio and financial performance of commercial banks in Kenya. The target 

population was 14 banks and the data used was for period 2013-2016.Multiple Regression 

was used to analyze the data. The study found that capital adequacy has a relationship with 

efficiency and this relationship was positive and significant. This study focused on 

performance of  commercial banks in Kenya and focused on financial performance but the 

current study focused on efficiency of DTS in Kenya. 

 

Barus, Muturi, Kibati and Koima (2017) studied the effect of capital adequacy on the 

financial performance of SACCO societies in Kenya. The study used ROA as a measure of 

financial performance. The study found that capital adequacy positively influenced financial 

performance of SACCO societies in Kenya. The study by Barus et al., (2017) used ROA as a 

measure of performance which is not an appropriate measure of financial performance since 

the main objective of the SACCOs is not to maximize profits. The current study focused on 
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efficiency as a measure of performance which is an appropriate measure of SACCO society  

performance since their main objective is not to make profit but to improve the welfare of the 

members. 

 

Ikpefan (2013) sought to establish the relationship between capital adequacy, management 

and performance in the Nigerian commercial bank. Capital adequacy was measured by 

shareholders fund/total assets with efficiency measured by operating expenses. The study 

utilized secondary data both cross sectional and time series. Data analysis was done using the 

Multiple Regression Model. The study found that capital adequacy had a negative impact on 

performance while efficiency of management had a negative effect on return on capital. This 

study focused on efficiency of management, capital adequacy and performance of banks .The 

current study focused on financial soundness and efficiency . 

 

2.3.3. Liquidity and Efficiency 

Odunga, Nyangweso and Nkobe (2013) investigated the relationship between capital 

adequacy on operating efficiency of commercial banks in Kenya. The study used panel data 

for period 2005-2011 and did a census of all commercial banks in Kenya. Multiple 

Regression Model was used to analyze data. The findings of the study indicated that capital 

adequacy as measured by total capital ratio and liquidity as measured by liquid asset to 

deposits ratio has a positive relationship with operational efficiency. The study focused on 

commercial banks and did one stage analysis. The current study focused on DTS and did a 

two stage analysis using DEA and Panel Tobit regression. 
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Mukoswa (2014) studied the effect of liquidity on operating efficiency of banks in Kenya. 

Explanatory research design and panel data for period 2005-2011 was used. Data was 

analyzed using the multiple regression. The study found that liquidity has a significant effect 

on efficiency. This study did not give the direction of the relationship and it focused on 

commercial banks. The current study focused on DTS and gave direction of the relationship 

between liquidity and efficiency. 

 

Sufian (2009) explored determinants of efficiency of banks in Malaysia. Panel data was used 

and  DEA was used to generate the efficiency scores of individual banks. Multiple regression 

was used to regress the independent variables on the dependent variable. The study found 

that liquidity has a positive and significant relationship with efficiency. This study focused 

on the banking sector and used multiple regression in the second stage analysis which is not 

appropriate because the dependent variable is censored. The current study focused on 

financial soundness indicators and efficiency of DTS  in Kenya and used Tobit Regression in 

the second stage of analysis. 

 

Auguenaou, Lahrech and Bounekaya (2017), evaluated on CAMEL framework on bank 

efficiency as a measure of performance in Morocco. Secondary data was obtained from the 

individual banks financial statements and analyzed using regression model .Efficiency scores 

were generated using DEA. The study found that  liquidity had a negative significant effect 

on efficiency ; earnings had a negative insignificant on efficiency. This study used Multiple 

Regression in the second stage of analysis. It is not appropriate since the dependent variable 

is limited. The current study used Tobit Regression in the second stage of analysis. 



36 

 

 

Muriithi and Waweru (2017), studied on the relationship between liquidity risk and financial 

performance of commercial banks in Kenya. The study adopted correlation research design, 

with a target population of 43 commercial banks. In order to establish the relationship 

between the study variables, Multiple Regression was used to analyze data .The study found 

that profitability of the banks was negatively affected by the increase in the liquidity gap. 

This study measured performance using ROA. The current study used efficiency as a 

measure of performance and focused on DTS 

 

Njeru (2016) assessed the relationship between liquidity management and financial 

performance of DTS societies in Kenya. The target population for the study was thirty 

licensed DTS. Multiple linear regression model was used to analyze data. The study found a 

significant relationship between liquidity and performance of DTS in Kenya. The study 

measured performance using ROA. This is not appropriate because the main aim of the DTS 

is not profit maximization; it did not give the direction of the relationship. The current study 

used efficiency as a measure of performance and gave the direction of the relationship. 

 

Nyambere (2013) sought to establish the effect of credit risk management on the financial 

performance of DTS in Kenya. Multiple regression model was used to establish the 

relationship among variables. The study found that that liquidity had a positive relationship 

with performance .ROE is an inappropriate measure of financial performance of SACCOs, as 

the objective of the institution is not to maximize profits. 
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2.3.4 Earnings and Efficiency 

Kongiri (2012) studied the relationship between CAMEL variables and efficiency of 

commercial banks in Kenya. The target population was 43 licensed commercial banks. The 

efficiency was measured by interest expense over total income. Multiple Regression was 

used to analyze data. The study found that earnings and efficiency have a positive 

relationship. This study did not adopt a two stage analysis and it focused on commercial 

banks. The current study did a two stage analysis to determine the effect of financial 

soundness indicators and efficiency  and focused on DTS. 

 

Lotto (2018) sought to establish the relationship between earnings and efficiency of banks in 

Tanzania. The study period was 2009-2015.Multiple regression was used to analyze panel 

data. The study found that earnings and efficiency have a negative relationship while capital 

adequacy ratios has a positive relationship with efficiency. This study did not generate the 

efficiency scores before doing Regression. The current study did a two stage analysis by 

using DEA and Tobit Regression.  

 

Barus, Muturi, Kibati and Koima (2017) assessed the effect of earnings ability on financial 

performance of SACCO societies in Kenya. The earnings ability was measured by earnings 

per share while the financial performance was measured by ROA. The study found that 

earnings ability has a positive relationship with financial performance of SACCOs. This 

study used earnings per share to measure earnings and the dependent variable was financial 

performance. The current study used ROA and ROE to measure earnings rating. ROA is an 
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inappropriate measure of financial performance of SACCOs since its objective is not to 

maximize profits. 

 

Asima, Mahmood, Raheel and Arif (2017) studied the effect of financial variables on 

performance of banks in Pakistan. This study focused on the performance before and after 

2008 financial crisis. Multiple Regression was used to analyze data. The study found that 

2008 crisis had a significant influence on performance, and earning quality had a negative 

influence on bank performance. This study focused on banks in Pakistan while the current 

study focused on DTS in Kenya. 

 

Austina Tortosa (2012) analyzed the relationship between earnings quality and performance 

of banks in Spain. The study found that earnings ability did not have a significant influence 

on profitability. This study used performance as the dependent variable. It also failed to give 

the direction of the link between the variables. The current study used efficiency as the 

dependent variable and gave the direction of the link between the variables. 

 

2.3.5 Size of DTS and Efficiency 

Tesfamariam,Tesfay and  Tesfay (2013) studied the efficiency of SACCO societies in 

Ethiopia. The target population was 329 rural SACCOs which were operating in the year 

2012. The study specifically focused on the relationship between size, geographical location 

and efficiency The study found that 18 of the institutions studied had an efficiency score of 

one which indicate that they were fully efficient. In addition, the remaining institutions had 
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an efficiency score of less than one this indicates that majority of the institutions under the 

study period were inefficient. Further, the study found that there was a difference in 

efficiency in terms of size and geographical location and this difference was significant. This 

study focused on the efficiency of rural SACCOS in Ethiopia and its relationship with size 

and geographical location and only studied one year period. The current study focused on all 

DTS in Kenya and establish the relationship between the financial soundness indicators 

having size as the moderating variable and used panel data. 

 

Mwangi (2014) sought to establish the relationship between SACCOs characteristics and 

efficiency of SACCOs in Kenya. The member’s income was used as a moderating variable 

and the  conduct of SACCOS as an intervening variable. The study targeted 215 SACCOs 

and used cross- sectional data for period 2013. The study found that income of members 

moderates the relationship between characteristics and efficiency. In addition, size and age 

had a positive relationship on efficiency. Further, strength of bond association had a negative 

relationship with efficiency. This study used the Multiple Regression which is not 

appropriate since the dependent variable is limited, it used size as an independent variable 

and if used cross- sectional data. The current study used Tobit Regression in the second stage 

of analysis ,size was used as a moderating variable and used panel data. 

 

Kaguri (2013) studied the relationship between firm characteristics and financial 

performance of commercial banks in Kenya. Panel data for period 2008-2012 was utilized. 

Firm characteristics were measured by size, diversification, leverage, liquidity and age) .Data 

was analyzed using regression model. The study found that all the measures of firm 
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characteristics had a positive relationship on performance. The correlation analysis indicated 

that all the variables had strong relationship with performance. This study used firm 

characteristics as an independent variable. The current study used size as a moderating 

variable. 

 

Razmi, Sayyed Mohammed and Ali (2014) sought to establish the relationship between size 

and efficiency of firms listed at Tehran stock Exchange between 2007 and 2011 with a 

sample size of 75 firms. The study found that there was an inverse relationship between size 

and efficiency and the relationship was significant. The current study used size as a 

moderating variable and focused on DTS in Kenya. 
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2.4 Summary of Literature and Research Gaps 

This section summarizes various empirical work in Table 2.1 below: 

Table 2.1 Summary of Research Gaps 

Author(s) 

and context  

Focus Key Findings Research Gaps  how the current study 

sought to address the 

gap 

Fiordelisi, 

Marques-Ibanez 

and Molyneux 

(2011)    

-Germany 

Relation between 

bank efficiency, risk 

and capital ratios 

Banks that are  better 

capitalized are more 

efficient than those that 

are less capitalized 

 Examined reverse 

causality from both 

efficiency to capital and 

capital to efficiency. 

 Failed to give the 

direction of the link 

between the variables.  

 Examined one direction 

that is capital to 

efficiency. 

 Gave the direction of 

the link between the 

variables 

Ocholla (2016) 

 

-Kenya 

Efficiency of 

SACCO societies in 

Kenya 

SACCOS in Kenya have 

not achieved efficiency 

and that loan and 

advances have  a 

negative significant 

 Focused on the 

relationship between 

loans and advances and 

efficiency. 

  Failed to give the 

 Examined the 

relationship between 

the financial soundness 

and efficiency 

 The moderating effect 
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Author(s) 

and context  

Focus Key Findings Research Gaps  how the current study 

sought to address the 

gap 

relationship with 

efficiency 

relationship with other 

financial soundness 

indicators. 

 

of size of a SACCO on 

the relationship 

between financial 

soundness and 

efficiency. 

Sufian (2009) 

 

-Malaysia 

Determinants of 

efficiency of banks in 

Malaysia 

Liquidity has a positive 

significant relationship 

with efficiency 

 Used multiple 

regression analysis in 

the second stage which 

is not appropriate 

because the dependent 

variable is limited. 

 Focused on commercial 

banks 

 Used the Tobit 

Regression in the 

second stage which is 

appropriate since the 

dependent variable is 

limited. 

 Focused on the DTS 

Odunga, 

Nyangweso and 

Nkobe (2015)  

Relationship between 

liquidity and capital 

adequacy on 

operating efficiency 

Capital adequacy 

positively affected 

efficiency and liquidity 

had insignificant effect 

 Did not use DEA to 

generate efficiency 

scores and did not 

include other measures 

 Included earnings and 

asset quality as other 

indicators of financial 

soundness. 
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Author(s) 

and context  

Focus Key Findings Research Gaps  how the current study 

sought to address the 

gap 

-Kenya 

 

of commercial banks 

in Kenya 

on operating efficiency of financial soundness 

 Used DEA to generate 

efficiency scores 

Pessarossi and 

Weill (2013)  

-China 

Effect of capital 

adequacy on 

efficiency of banks in 

China 

 

 The relationship 

 between capital  

adequacy and efficiency 

was positive 

 Used SFA to generate  

efficiency Scores 

 Focused on banks in 

China 

 

 The current study 

used DEA to generate 

efficiency scores 

 Focused on DTS in 

Kenya 

Ikpefan (2013)  

-Nigeria 

Relationship between 

capital adequacy, 

management and 

performance in the 

Nigerian commercial 

bank (1986-2006).  

Capital Adequacy ratio 

have negative impact on 

ROA 

 Used shareholders 

fund to total assets to 

measure capital 

adequacy 

 Focused on direct 

relationship 

 

 Used core capital to 

total assets and core 

capital to total 

deposits to measure 

capital adequacy 

 Included a moderating 

variable. 

Khalid (2012)  

-India 

Relationship between 

asset quality and 

asset quality and 

profitability were 

 Focused on 

commercial banks in 

 Focused on deposit 

taking SACCOs in 
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Author(s) 

and context  

Focus Key Findings Research Gaps  how the current study 

sought to address the 

gap 

profitability of 

private banks in India 

negatively related India. 

 Findings contradict 

the findings of Adeolu 

2014. 

 Focused on direct 

relationship 

Kenya 

 Included a moderating 

variable 

Abd Karim, Sok 

and Hassan 

(2010)  

-Malaysia 

Relationship between 

bank efficiency and 

NPL using evidence 

from Malaysia and 

Singapore 

Higher NPL reduces cost 

efficiency 

 Ignored other 

dimensions of 

efficiency 

 Used the SFA to 

generate efficiency 

scores 

 Incorporated all 

dimensions of 

efficiency 

 Used DEA to generate 

efficiency scores 

Chimkono, 

Muturi and Njeru 

(2016)  

 

Effect of NPL on 

performance of 

Commercial Banks in 

Malawi 

 

NPL ratio, cost 

efficiency ratios and 

average lending interest 

rate had a significant 

effect on the 

 Ignored the direction        

of the relationship. 

 Focused on 

commercial banks in 

Malawi 

 Gives the direction of 

the relationship 

 Focused on deposit 

taking SACCOs in 

Kenya. 
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Author(s) 

and context  

Focus Key Findings Research Gaps  how the current study 

sought to address the 

gap 

performance of banks in 

Malawi 

 

Adeolu (2014) Relationship between 

asset quality and 

performance of 

commercial banks in 

Nigeria 

No relationship between 

loans and profitability 

 The findings contradicts 

the findings of Khalid 

2012  

 Focused only on one 

indicator of financial 

soundness 

 Focused on direct 

relationship 

 Incorporated other 

indicators of financial 

soundness 

 Included a moderating 

variable 

Burki and Niazi 

(2010) 

-Pakistan 

Relationship between 

financial reforms and 

efficiency of banks in 

Pakistan 

There is an important 

link between asset 

quality, bank size and 

efficiency scores 

 Failed to give the 

direction of the 

relationship 

 Used bank size as an 

independent variable 

 Gave the  direction of 

the relationship and 

used size as a 

moderating variable 

Kariuki(2017) Firm characteristics 

and financial 

Asset quality has a 

positive relationship with 

 Used Multiple 

Regression 

 Used  Tobit  

Regression 
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Author(s) 

and context  

Focus Key Findings Research Gaps  how the current study 

sought to address the 

gap 

-Kenya intermediation 

efficiency of DTS in 

Kenya  

efficiency.  

 

 

 

 

Barus,Muturi,Kib

ati& 

Koima(2017) 

-Kenya 

Effects of earning 

ability on financial 

performance of 

SACCOs  in Kenya 

Earnings ability has a 

positive relationship with 

financial performance of 

SACCOs 

 Used ROA as a 

measure of financial 

performance 

 Used earnings per 

share to measure 

earnings 

 Used efficiency as a 

measure of performance 

 

Berger and 

Bonaccorsi 

(2006) 

Relationship between 

capital ratios and 

efficiency of banks in 

tha US. 

The higher the  capital 

ratios the higher the 

efficiency 

 Focused on one 

dimension of efficiency 

and failed to give the 

direction of the link 

 Focused on all 

dimensions of 

efficiency  

 Gave direction of the 
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Author(s) 

and context  

Focus Key Findings Research Gaps  how the current study 

sought to address the 

gap 

-US between capital and cost 

efficiency 

link between capital and 

efficiency 

Asima,Mahmood,

Raheel (2017) 

 

-Pakistan 

Effect of financial 

variables on bank 

performance pre and 

post financial crisis 

of 2008 in Pakistan 

Earning quality has a 

negative influence on 

bank performance 

 Focused on direct  

relationship between the 

variables 

 Focused on bank 

performance in Pakistan 

 

 Included a 

moderating variable 

 Focused on Deposit 

Taking SACCOs in 

Kenya. 

Lotto (2018) 

 

-Tanzania 

Effect of capital 

requirement 

regulation on bank 

operating efficiency 

in Tanzania 

Positive relationship 

between capital 

adequacy ratios and 

efficiency, negative 

relationship between 

earnings and efficiency. 

 The study failed to 

generate efficiency 

scores before doing 

regression analysis 

 Focused on 

commercial banks 

 Generated efficiency 

scores in the first stage 

of analysis  

 Used Tobit 

regression in the 

second stage of 

analysis. 

 Focused on DTS 

Mwangi (2014) Relationship between Size and age have a  Failed to use Tobit  used Tobit regression 
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Author(s) 

and context  

Focus Key Findings Research Gaps  how the current study 

sought to address the 

gap 

 

-Kenya 

SACCOs 

characteristics and 

efficiency of 

SACCOs in Kenya 

positive effect on 

efficiency. Strength of 

bond has a negative 

relationship with 

efficiency. 

regression given that 

the dependent variable 

is limited. 

 Used size as an 

independent variable 

 

in the second stage of 

analysis and size was 

a moderating 

variable.  

 Focused on 

financial soundness 

and efficiency 

Source: Various Literature Reviewed, 2018 
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2.5 Conceptual Framework    

The conceptual framework is the researcher’s conceptualization of the relationship between 

the variables under study. The study was informed by four variables captured in the 

conceptual framework. Efficiency was the dependent variable, financial soundness 

independent variable and size of SACCO moderating variable of the study. Financial 

soundness is theorized to have an effect on efficiency. Financial soundness (as measured by 

asset quality, capital adequacy, liquidity, and earnings rating) has an effect on efficiency as 

documented in various reviewed literature. The study conceptualized that the variation in 

dependent variable was explained by the individual measures of dependent variable and the 

relationship moderated by size of SACCO. The conceptual model given in Figure 2.1 

presents the relationships explained. 
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Figure 2.1 Conceptual Framework 

Source: Researcher, 2018                                                                        

Efficiency  

 

 

 Efficiency Score  

(Inputs/Outputs)  

 

 

 

 

 

 

 

Inputs: Staff costs, 

other operating 

expenses, member 

deposits and 

interest/dividend on 

member deposits  

 

 

Outputs: Interest 

income, other income 

and Loans to members 

 

 

 

 

Dependent Variable 
Independent Variables 

     Size of DTS 

 Total Assets 

     Moderating Variable 

Financial Soundness  

Asset Quality 

 Non-Performing Loans to 

Total Gross Loans (Ratio) 

 Earning Assets to Total 

Assets (Ratio) 

Capital Adequacy  

 Core Capital to Total 

Assets (Ratio) 

 Core Capital to Total 

Deposits (Ratio) 

Liquidity 

 Liquid assets to short term 

liabilities(Ratio) 

 Total loans to total deposits 

(Ratio) 

Earnings Rating 

 Return on Assets (Ratio) 

 Return on Equity (Ratio) 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1 Introduction 

This chapter outlines the description of the research methods that the study relied on to 

achieve meaningful, reliable and valid output. It is the basis on whether the entire research is 

build and entails aspects such as research philosophy and design, population of interest, study 

sample and the sampling technique adopted. Type of data to be used and data collection 

instruments adopted analysis techniques and presentation of the empirical models. Other keys 

aspects presented in this section include measurement and operationalization of the variables 

and diagnostics test that were adopted to ensure the data used adhered to all the assumptions 

of the techniques employed to test the research hypotheses. Lastly, the chapter highlights 

ethical issues that were likely to emerge and subsequently affect the study outcome.   

3.2 Research Philosophy 

According to Saunders, Lewis and Thornhill (2009), research philosophy entails both 

knowledge development and the nature of the knowledge developed. There are two types or 

research paradigms: phenomenology and positivism. Phenomenology focuses on theory 

building rather than theory testing. Conversely, positivist research is quantitative and is 

associated with testing of hypotheses (Mukherji & Albon, 2010). Positivist philosophy was 

adopted for this study. According to positivists facts do exist and can be measured. The 

assumptions of positivism are supportive to this study making it appropriate for the study. In 

this philosophy it is assumed that environment and events of interests are very objective, 

exterior and highly independent of the research and the researcher unlike social 
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constructivism that assumes both the knowledge of the environment and the events are 

socially constructed and entirely subjective of the opinion of the researcher (Bell & Bryman, 

2007).  

Positivism research philosophy in most cases is adopted when dealing with observable social 

reality (Cohen & Crabtree, 2006; Saunders et al., 2009). Generalization of research findings 

can be done in the form of law. To yield hypotheses used in the study the theories adopted 

played a key role. Based on the research philosophy adopted by the study, quantitative data 

was gathered and statistically analysed which formed the basis for hypotheses testing by 

either failing to reject or rejecting the null hypothesis.  

3.3 Research Design 

The research design is the most fundamental aspects of the research process and is defined by 

Johnson and John (2002) as the outline of the action to be taken during the research process. 

Research design spans from development of the measurable research objectives and 

hypotheses to the reporting of the final outcome. Other authors such as Kothari (2004) define 

research design as a master plan of the entire research process which specifies methods that 

are involved in collection and analyzing of the information needed.  Sekaran and Bougie 

(2011) on the other hand posited that a research design has an objective to enable discovery 

of new information, explain what exists and frequency of occurrence of something and 

enables categorization of information.  

In this study explanatory non-experimental design was found to be most suitable. Kerlinger 

and Lee (2000) supports this design especially when the variables to be studied are not 

manipulated during the research. The choice of this design is justifiable since the study 



53 

 

sought to explain factors that cause change and explicitly clarify how some phenomenon 

operates. This design is further suitable to establishing the causal relationship between study 

variables against the occurrence of a problem. The study sought give description of certain 

groups, without manipulation of independent variables and hence the adoption of explanatory 

non-experimental designs (Were & Wambua, 2014).       

3.4 The Empirical Model 

In this study a two stage analysis was done. In the first stage efficiency Scores was generated 

using the Data Envelopment Analysis and in the second stage the Panel Tobit regression 

Analysis was used to regress bias corrected efficiency scores on financial soundness. 

3.4 .1 The Data Envelopment Analysis Model 

Since the study sought to determine the efficiency scores of the DTS,DEA was employed for 

this purpose. Unlike other parametric model, this methodology doesn’t require specification 

of functional forms since it derives a scalar value as efficiency measure. The output producer 

in the context of DEA is commonly referred to as a Decision Making Unit (DMU) (Marwa, 

2014). For every set of decision making units (DMU’s) relative efficiencies are determined. 

In this analysis, every DMU is allocated their highest possible score of efficiency based on 

the assessment of inputs and outputs.  

In DEA, the efficient threshold is constructed for firms that consume fewer inputs for 

maximum outputs. Based on this threshold firms close to the threshold are considered 

efficient while those below are considered inefficient (Ocholla, 2016). The efficiency of each 

units and each DMU are analysis separately in the DEA Model. Efficiency of DMU is 
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measured by comparing to other DMUs with assumptions that all the DMUs lay below or on 

extreme threshold (Thanassoulis,2001).  

The DEA model used is shown below: 

Maximize  hk (U,V)     =
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
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      …………………………………….(ii) 

                               Ur, Vi   0  r=1,2,3…….s    i=1,2,3………m………………..(iii)                 

Where; 

hk (U,V)  is the relative efficiency of DMUk 

m is the No of outputs each DTS using n different inputs 

n is the No of inputs used by each DTS to produce m different outputs 

Yrk is the amount of the r
th

 output for the k
th 

DTS 

Xik is the amount of i
th 

input used by the k
th 

DTS 

Vi is the weight to be determined for input i 

Ur is the weights to be determined for output r 

The solution of the above problem is infinite; to solve the problem, we use the Charnes-

Copper (1962) transformation to select an illustrative optimal solution (U, V) for which  



55 

 

1
1




ik

m

i

i XV ……………………………………..   (iv) 

Hence, a linear programming problem equivalent to the linear functional programming 

problem (i) to (iii) is derives as follows; 

                Max hk (U, V) =
rk

S

r

rYU
1

………………………………………………………. (v) 

               Subject to   
rk

S

r

rYU
1

   -      0
1




ij

S

r

i XV       j=1, 2, 3…n………………………. (vi) 

                                  1
1




Ik

m

i

i XV      i=1, 2, 3…….m……………………………………(vii) 

                          Ur Vi   ≥   0      for r=1, 2, 3…………..s 

                                                        i=1, 2, 3…………m 

 

 

Model (iv)-(vii) is the CCR model that is input oriented where maximization is pointed the 

option of using weights U and V with the highest input output ratio. Solving the dual 

problem above yields optimum results which represent the technical efficiency score for a 

particular DMUk when repeated for all DMUs. The relative efficiency hk, of one DMU k, is 

defined as virtual output to virtual input ratio which also a ratio of weighted sum of outputs 

to weighted sum of inputs. In the model vi and ur indicate significance of each inputs and 

output and are determined to ensure each DMU has its most efficient. The efficiency is 
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usually achieved when Max hk = hk* = 1 and at this point DMU is considered efficient. 

However if hk* < 1 then the DMUk is considered not efficient.  

3.4 .2 Tobit Regression Model 

In the second phase of analysis, different type of regression can be adopted ranging from 

OLS, logistics, probit and Tobit regression analysis (Lundvall, 1999). In DEA studies, the 

OLS and Logistic models have limitations. The Logistic model collapses when the sample 

includes fully efficient firms. DEA produces a large number of fully efficient scores for any 

given sample. Thus Logistic models cannot be applied. On the other hand, the OLS models 

produce biased results when applied in DEA efficiency variables. In this analysis fully 

efficient DEA estimates for a large sample are truncated to unity and applying OLS to such a 

sample leads to extremely biased estimates, therefore, limited variable models are normally 

adopted to avoid this kind of problem (Goldberger, 1964). In this study DEA yields 

efficiency scores that vary from 0 to 1 which implies that the dependent variable is limited 

hence Tobit regression analysis was considered appropriate.  

 

The general Tobit model is specified as follows: 

E it =α i +β1Xit + +ε it……………………………………………………………………………………………………… 3.1 

Where = efficiency of SACCO i at time period t 

 is  a constant  

 is Financial Soundness of DTS i at time t 
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 is the statistical disturbance term (error term)  

   is the statistical estimate.  

Equation 3.1 above was  expanded to yield equation 3.2 which was used for estimation.   

Eit =β0 +β1AQit +β2 CA it + β3 LR it + β4 ER it +ε it……………………………………………………………3.2 

Where: 

= Efficiency of SACCO i at time t 

         β’s=are coefficients of explanatory variables 

AQit=Composite index of Asset Quality of DTS i at time t 

CAit=Composite index of Capital Adequacy of DTS i at time t 

LQit = composite index of Liquidity of DTS i at time t  

ERit =Composite index of Earnings Rating of DTS i at time t 

- Error Term 

3.4.3 Moderating Effect Model 

Hayes and Matthes (2009) indicate that moderation occurs when the relationship of two 

variables depends on a third variable. The study sought to determine the moderation effect  of 

size of DTS on the relationship between financial soundness and efficiency by applying the 

Whisman and McClelland (2005) moderation test. The following model was used; 

E=β0 +β1 AQit +β2 CAit +β3LRit +β4 ERit+β5SDTSit +εit……………………………………………………3.3 



58 

 

E=β0 +β1 AQit +β2 CAit +β3LRit +β4 ERit + β5SDTSit+ β6 SDTS it* AQit + β7SDTSit *CAit +        

     Β8SDTSit *LRit+ β9SDTSit *ERit+ εit…………………………………………………….3.4 

Where: E=Efficiency of SACCO i at time t 

         β’s= are coefficients  

AQit=Composite index of Asset Quality of DTS i at time t 

CAit=Composite index of Capital Adequacy of DTS i at time t 

LQit = composite index of Liquidity of DTS i at time t  

ERit =Composite index of Earnings Rating of DTS i at time t 

SDTSit =Size of DTS i at time t 

            - Error Term 

Given equations 3.3 and 3.4 the following scenarios can occur  

Table 3.1 Moderation Decision Making Criteria 

Scenario Model 3.3 Model 3.4 Conclusions 

One β5 is significant β6- β9 are insignificant Moderating variable 

is an explanatory 

variable 

Two β5 is insignificant β6- β9 are significant Moderating variable 

has a moderating 

effect 

Source: Whisman and McClelland, 2005 
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Table 3.1 indicates the two possible scenarios that can occur if size of DTS is introduced as 

an independent variable as well as a moderator. If scenario one occurs then size of DTS is an 

explanatory variable rather than a moderating variable .If scenario two occurs then size of 

DTS is a moderating variable. 

3.5 Operationalization and Measurement of Variables 

Table 3.2 presents the operational definitions and the measures of the study variables. The 

measures of financial soundness and efficiency adopted in this study have been used and 

validated by other researchers in view of the literature presented. The scales of measurement 

for all the study variables were ratios. 

Table 3.2: Operationalization and Measurement of Study Variables 

Category of 

Variable 

Variable Operationalization Measurement Scale of  

Measurement 

Dependent  Efficiency  Ability of a DTS to 

transform its 

resources into 

revenue   

Efficiency Score 

(Inputs/Outputs) 

Ratio 

Independent  Asset 

Quality    

 

Timely manner by 

which borrowers are 

meeting their 

contractual 

obligation. 

 
 

 

 
 

Ratio 

Capital 

Adequacy 

 

Amount of capital a 

DTS holds as 

required by the 

regulator (SASRA) 

     
 

    
 

Ratio 
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Liquidity  Ability of the DTS  

to meet the short 

term obligation as 

they fall due  

   
       

      Total deposits 

        Total Loans 

Ratio 

Earnings 

Rating   

The actual surplus 

made by a DTS 

above the operating 

expenses 

           

   
 

Ratio 

 

Moderating 

Variable  

  

Size of 

DTS  

It is a proxy for the 

size of the DTS 

Natural logarithm of 

Total Assets of each DTS 

Ratio 

Sources: Researcher (2018) 

3.6 Target Population 

According to Borg et al., (2007), the whole set of individuals, events or a thing that the 

researcher anticipates to investigate is the target population. The target population for the 

study comprised one hundred and ten DTS societies in Kenya that were in existence from 

period 2012-2016 as shown in Appendix I . A census approach was adopted for this study. 

3.7 Data Collection Instrument 

This study predominantly relied on quantitative secondary data. Secondary data has various 

advantages. The data can be used for comparative measures; it has less resource 

requirements; it could be applied in longitudinal study and it provides permanence (Saunders 

et al., 2007). The data was obtained from DTS financial statements, DTS supervision reports 

from SASRA. The duration for this study was between 2012 and 2016 and the document 

review guides are appendixes II and III. 
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3.8 Data Collection Procedure  

The study relied on secondary data gathered from financial statements of the DTS selected. 

Before undertaking the data gathering process, the researcher sought authorization 

permission from the University, NACOSTI, SASRA and individual DTS through head 

offices. The study utilized panel data which comprised both cross-sectional and time series 

characteristics. Data collected was in panel form which combined both the time series and 

cross sectional to improve the quality and quantity of the data collected (Gujarati, 2003). The 

duration for this study was between 2012 and 2016 and the document review guides are 

appendixes II and III. 

3.9 Data Analysis and Presentation 

The study adopted a two stage analysis. In the first stage, efficiency scores were generated 

using the DEA methodology. In the second stage, Tobit Regression analysis was used to 

regress efficiency scores on financial soundness. In this study DEA yields efficiency scores 

that vary from 0 to 1 which implies that the dependent variable is limited hence a censored 

regression analysis such Tobit was considered appropriate. The dependent variable used in 

the second stage which was the Tobit regression analysis stage were efficiency scores 

generated from the DEA analysis.  

Beside, DEA analysis, this research also employed descriptive analysis which include the use 

of mean, standard deviation and other measures of central tendency. The research also used 

Pearson Correlation and Tobit regression analysis to test the formulated research hypothesis. 

The use of both descriptive and inferential statistics is highly recommended since it improves 

the quality of the final findings. The tool for analysis in this research was Stata v13 software 
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which is considered suitable to analyse data in panel form. Since the study data was panel in 

nature, the panel regression estimation procedure were followed. The study chose panel data 

regression analysis to enable isolation of theoretical effects and actions to minimize the 

chances of obtaining misleading findings.   

The models used to analyse panel data include pooled effects, random effects and fixed 

effects (Baltagi, 2005). Pooled effect regression assumes the parameters lack cross section 

variation while fixed effect assumes the time variation. Random effects take into assumption 

that coefficients are randomly characterized based on random sample where they are drawn. 

A test must be undertaken to ascertain the suitability of the model used for panel regression. 

In this study, Hausman test was adopted to test the suitability of the model to be adopted 

(Were & Wambua, 2014). In this test the null hypothesis that random effect is suitable was 

tested at 5% significance level.  

3.10 Diagnostic Tests 

The use of regression analysis required that care must be taken not to violate the regression 

assumptions. Violation of regression assumptions lead to biased regression estimates 

(Gujarati, 2003). To ensure compliance with the assumptions, the study conducted diagnostic 

test which included test for normality, Heteroscedasticity, test for multicollinearity, test for 

stationarity and test for model specification prior to fitting regression models.   . 

3.10.1 Normality Test 

Regression analysis requires that the data used must be normally distributed or must take a 

normal distribution curve. To adhere to this regression assumption the study employed 

Shapiro Wilk test which compares the distributed to a normal distribution in terms of mean 
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and standard deviation. The null hypothesis in this test states that data is not significant 

different from a normal distribution. Therefore, if p-value is greater than the critical 

significance level, the null hypothesis is not rejected which implies that data is normally 

distributed Gujarati, 2003; Razali & Wah, 2011). On the other hand, if p<0.05 the null 

hypothesis is rejected meaning the data is significant different from a normal distribution or 

is not normally distributed. For non-normal distribution data, non-parametric test are usually 

recommended.   

3.10.2 Heteroscedasticity Test 

This is the scenario where there is no constant variance in the error terms of different values 

of explanatory variables. Regression assumptions dictate that the error term must have a 

constant variance or rather homoscedastic (Gujarati & Porter, 2009). Lack of adherence of 

these assumptions would lead to biased regression estimates and exaggerated standard errors 

which lead to biased conclusion. The presence of heteroscedasticity was tested in this study 

using the Breush Pagan/Cook-Weighsberg test as proposed by Breush and Pagan (1979) and 

Cook and Weighsberg (1983). The null hypothesis in this test stated that error variance is 

homoscedastic therefore p>0.05 implies that the study fails to reject the null hypothesis while 

p<0.05 implied the study rejects the null hypothesis. If the errors terms are found to be 

heteroscedastic then FGLS model was to be adopted by the study.  

3.10.3 Multicollinearity Test 

Multicollinearity problem exists when there exists a correlation of over 70% between two or 

more independent variables which means one variable can be used in place of the other 

variable (Kock & Lynn, 2012). This was tested using the Variance Inflation Factor (VIF) as 
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recommended by Gujarati (2003), the threshold being 10 for severe multicollinearity. The 

problem of multicollinearity is dealt with by illuminating one of the variables that is highly 

correlated with the other. If this problem is not dealt with, it would results to infinite standard 

errors which reject the precision for hypothesis testing. Gujarati (2003), further indicates that 

multicollinearity is not really a contention of its existence; rather it is the degree or severity. 

If multicollinearity is present, then some variables would be dropped.   

 

3.10.4 Autocorrelation Test 

Autocorrelation which is called serial correlation measure the cross correlation that exists 

between a signal of the variable and itself at varying time period (Verbeek, 2012). Serial 

correlation repetitive patterns in a data set. This study used the Breush-Godfrey LM test for 

the presence of correlation in the linear panel data. Since panel data was involved in this 

study and serial autocorrelation inherent in such data, this had to be tested to obtain correct 

regression estimates. Similarly, lack of adherence of this regression assumption may lead to 

wrong standard errors and estimates approximation (Wooldridge, 2002). The study tested the 

null hypothesis that there no serial correlation. Rejecting the null hypothesis was done when 

the p-value was less than the critical values. If serial autocorrelation was concluded to exist 

then FGLS model which uses maximum likelihood would be adopted. 

3.10.5 Stationarity Test 

A time series is considered to be stationarity when both its mean and variance are constant 

over a time period (Fadhili et al., 2011) while a time series with mean and variance that vary 

across time are said to be non-stationary. It was necessary for the study to conduct test for 
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stationarity hence the data adopted was panel in nature and had both time and cross sectional 

dimensions. Regression estimation of time series requires that data system is stationary to 

avoid spurious results (Gujarati, 2003).  

In this study Fisher type test was employed to test of unit root test and also the study 

performed both ADF and Phillips-Perron tests and the findings of these tests were reported 

independently for each panel. The study tested the null hypothesis that all the panels have 

unit roots while the alternate hypothesis stated that one of more panels lack unit root (Choi, 

2001). In cases where any of the variables are found to have a unit root then the study would 

adopt differencing and fit regression models using differenced variables.  

3.10.6 Model Specification Test 

When dealing with panel data, one must make a choice of either using random effect model 

or the fixed effect regression model basing on the suitability of the model (Greene, 2008). 

The most common test used to determine whether a fixed effect or random effect is adequate 

is the Hausman Specification test. This test relies on consistency and efficiency of random 

and fixed effect estimators based on the correlation between individuals’ effect and the 

predictor variables. In this study, this test would enable determination of significant 

correlation between unobserved SACCO specific RE and the independent variables. Random 

effect is deemed appropriate when no correlation exists while existence of correlation implies 

that the fixed effect model was appropriate.  Greene (2008) further indicated that if the 

Hausman specification test specifies that FE is the appropriate model then inclusion of time 

FE is tested which test whether the dummies for all years are zero, if that is the case, then the 

need for time FE in the specification of the model estimated.   
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3.11 Ethical Considerations 

Ethical considerations are very critical during the research process to ensure effective 

participations by all stakeholders. Research ethics is the common standard or norms of 

behaviours which guide the relationship between people and their behaviours (Saunders et 

al., 2009). Therefore, this study adhered to all the ethical considerations such as 

confidentiality, privacy, anonymity and purposeful use of the data collected. The study 

obtained authorization letters from the relevant authorities before embarking on data 

collection process. This helped to build the confidence of all the participants and to 

legitimize the process of data collection. The permits were obtained from Kenyatta 

University and NACOSTI and attached in appendix VI. The findings presented in this study 

were purely based on data that was gathered and reflected the situation in the current form.  
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CHAPTER FOUR 

RESEARCH FINDINGS AND DISCUSSION 

4.1 Introduction 

This chapter presents study findings and subsequent interpretations with regards to the effect 

of financial soundness on efficiency of DTS societies in Kenya as well as the moderating 

effect of SACCO size. In addition, the chapter discusses descriptive and inferential statistics. 

From the results of inferential statistics, the chapter derives meaning of the same by 

documenting findings in each of the study objective and hypotheses. Consequently 

interpretations of the findings are made in line with the objectives and relating them to 

relevant literature. 

4.2 Response Rate 

The study sought to obtain responses from 110 DTS. However, data was available from 97 

DTS representing a response rate of 88.1%. The data for the remaining thirteen SACCOs was 

incomplete. This is because they were licensed towards the end of year 2012 hence they 

lacked complete financial statements for that year. A response rate of 50% is adequate, a 

response rate of 60% is good and a response rate of above 70% is very good (Babbie 2004; 

Mugenda & Mugenda 2003; Saunders et al., 2007).The response rate of 88.1% observed in 

this study was considered satisfactory and sufficient for analysis and for drawing conclusions 

based on the stipulated research objectives. Further, the study’s response rate was acceptable 

as it compared well with similar studies on SACCOs in Kenya such as Mwangi (2014) who 

achieved 67% and Kariuki (2017) who achieved 79%. 
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4.3 Descriptive Analysis 

This section presents the summary descriptive statistics of DEA inputs and outputs. The 

statistics includes mean and standard deviation. It also gives the maximum and the minimum 

values of the DEA inputs and outputs. 

4.3.1 DEA Inputs and Outputs  

In order to ascertain the nature of the data used in the study to generate efficiency scores, 

descriptive statistics such as the mean and the standard deviation were determined. Tables 4.1 

and table 4.2 presents descriptive statistics of all outputs and inputs used in this study 

respectively to generate the efficiency scores. 
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Table 4.1 Descriptive Analysis of Output Variables 

Year   Total Loans (Ksh) Interest Income (Ksh) Other Income (Ksh) 

2012 Mean 

Maximum 

Minimum 

Std.Deviation 

1,509,932,128.3093 

1,898,908,092 

36,595,421 

2,806,806,636.31585 

204,826,319.567 

2,844,403,713.00 

341,795.00 

373,593,006.025 

2,9417,088.4227 

201,438,666.0 

49,846.00 

37,049,713.4971 

2013 
 

 

2014 

 

 

2015 

Mean 

Maximum 

Minimum 

Std.Deviation              

Mean 

Maximum 

Minimum 

Std.Deviation 

Mean 

Maximum 

Minimum 

Std.Deviation 

1,676,943,012.6804 

18,745,046,110.00 

33,085,719.00 

3,030,343,008.80084 

1,899,703,228.3918 

22,003,840,000.00 

30,865,677.00 

3,478,568,775.91213 

2,077,816,506.1546 

22,373,878,000.00 

39,102,034.00 

3,573,549,962.44938 

226,389,652.4948 

3,238,678,855 

324,156.00 

433,074,673.07367 

258,592,204.845 

3,503,797,000.00 

434,675.00 

473,573,264.89200 

296,920,079.8557 

3,647,839,000.00 

543,234.00 

519,570,239.21889 

                        35,546,200.9588 

452,743,779.00 

272,843.00 

63,016,099.46564 

38,810,916.5670 

430,551,728.00 

112,908.00 

65,325,046.97758 

43,279,388.8660 

777,337,000.00 

74,172.00 

10,060,533.22200 

2016 Mean   2,366,227,472.9897 341,395,853.6598 64,100,804.7320 

 Maximum  24,822,935,000.00 3,954,444,000.00 1,238,041,000.00 

 Minimum  55,593,920.00 654,342.00 174,000.00 

 Std.Deviation  4,186,611,971.64119 603,421,002.72679 16,178,045.91058 

     

     Source: Study Data, 2018 

Table 4.1 presents results on  the mean scores and standard deviation of the outputs used in 

DEA to generate the efficiency Scores. The mean of total loans increased from year 2012 to 

2016: this is due to mobilization of savings by the DTS. It can also be noted that the standard 

deviation of the total loans is slightly higher than the mean. This indicates that the data is 

highly spread this can be seen from the difference between the maximum and the minimum 

values. The reason why the data is highly spread is that the target population comprised both 

the small and the large DTS in terms of asset base. From the findings, it is important to note 

that despite the introduction of the interest rate capping law to the banking sector during the 
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last quarter of year 2016,there was negligible  ripple effect on the DTS as evidenced by the 

growth of total loans in 2016. These findings are similar to those of Ochola (2016) study 

which sought to determine efficiency of SACCO societies in Kenya. 

The interest income (which comprises interest earned from loans and other advances) 

increased from year 2012 to 2016.This is attributed to the increase in loans over the same 

period. The other income (which represents DTS earnings other than interest income from 

member loans) includes items such as rent from investment property, dividends from shares, 

charges for money transfers and withdrawals and interest from bank deposits, treasury bills 

and bonds. The other income has increased over the study period. This can be attributed to 

the DTS effort to make investment to generate more income .The findings are similar to 

those of Mwangi (2014). 
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Source: Study Data, 2018 

Table 4.2 presents the mean and standard deviation of the DEA inputs used to generate the 

efficiency scores. Staff cost represents salaries and allowances to employees of DTS. The 

mean of the staff cost  increased over the study period. This indicates that the DTS  

endeavored to increase access of financial services to their members by opening new 

branches. It can also be noted that the standard deviation of the staff cost is slightly higher 

  

Table 4.2 Descriptive Analysis of DEA Inputs 

Year  Staff Cost (Ksh) Other Operating 

Expenses (Ksh) 

Total Deposits 

(Ksh) 

Dividends and 

Interest On 

Deposit 

(Ksh) 

2012 Mean 

Maximum 

Minimum 

Std.Deviation 

36,966,050.6186 

315,262,257.00 

1,917,472.00 

58,714,841.4946 

141,976,414.123 

947,303,000.00 

2,123,332.00 

218,567,805.27843 

1,351,639,493.9381 

15,137,336,774.00 

1,550,572.00 

2,407,200,835.87857 

150,571,472.2784 

3,456,345,261.00 

167,435.00 

464,009,525.57315 

2013 
 

 

2014 

 

 

2015 

Mean 

Maximum 

Minimum 

Std.Deviation 

Mean 

Maximum 

Minimum 

Std.Deviation 

Mean 

Maximum 

Minimum 

Std.Deviation 

42,787,785.0515 

406,112,294.00 

2,775,803.00 

68,999,089.42492 

52,671,909.6701 

565,705,685.00 

2,703,272.00 

93,338,393.28089 

63,609,664.9794 

897,223,000.00 

2,834,474.00 

118,395,523.17872 

142,971,422.1340 

1,182,084,000.00 

2,456,337.00 

225,453,686.36326 

149,638,185.7320 

1,539,228,000.00 

4,196,002.00 

252,005,352.31589 

172,035,143.3196 

2,026,446,000.00 

3,441,640.00 

305,571,325.60734 

1,476,574,789.4433 

17,098,820,141.00 

1,816,890.00 

2,731,215,807.85993 

1,684,998,182.3505 

19,903,134,000.00 

1,234,563.00 

3,067,136,727.06010 

1,964,435,259.3711 

22,699,334,000.00 

65,324,119.00 

3,504,584,946.40479 

155,180,346.1753 

3,765,342,387.00 

158,080.00 

405,651,249.97583 

164,720,338.9381 

993,965,929.00 

198,379.00 

193,599,235.65700 

183,939,238 

3,502,320,000.00 

206,205.00 

396,242,098.99480 

2016 Mean 73,318,028.7010 189,736,366.5155 2,246,292,862.5155 185,090,069.7423 

 Maximum 1,062,897,000.00 2,430,459,000.00 25,784,711,000.00 2,809,580,000.00 

 Minimum 2,976,403.00 70,02715.00 66,543,124.00 206,437.00 

 Std.Deviation 138,531,022.20360 351757,435.28487 3,970,750,524.45328 349,518,110.4777 
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than the mean. This indicates that the data is highly spread as indicated from the difference 

between the maximum and the minimum values. Other operating costs represent the 

expenditure by DTS which includes rent payable, office consumables and communication 

costs .They exclude staff cost and interest and dividends on member deposits. In view of 

table 4.2, the other operating expenses kept on increasing over the study period. 

 

Total deposits were evidently increasing over the study period. This underscores the 

continued role of DTS in the mobilization of savings. The deposits are utilized to finance 

the loan portfolio. It can be observed that the total loan exceeded the total deposit a pointer 

that the demand for loans outweighed the ability of DTS to mobilize savings. These 

findings are similar to those of SASRA (2016). The interest paid on deposits and dividends 

increased over the study period because of the growth in the member deposits and improved 

performance  as presented in Table 4.2 . 

 

4.4 Correlation Analysis (of DEA Inputs and Outputs)  

Table 4.3 presents the results of Pearson’s Correlation Analysis between the DEA inputs and 

outputs used to generate the efficiency scores. 
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Table 4.3 Correlation Analysis (of DEA Inputs and Outputs) 

 Total 

loans 

Interest 

income 

Other 

income 

Staff cost Other 

expenses 

Total 

deposit 

Interest 

on 

deposit 

Total 

loans 

 1       

        

        

Interest 

income 

 .891
**

 1      

 .000       

        

Other 

income 

 .694
**

 .664
**

 1     

 .000 .000      

        

Staff cost 

 .823
**

 .852
**

 .688
**

 1    

 .000 .000 .000     

        

Other 

expenses 

 .716
**

 .753
**

 .463
**

 .563
**

 1   

 .000 .000 .000 .000    

        

Total 

deposit 

 .980
**

 .899
**

 .736
**

 .849
**

 .721
**

 1  

 .000 .000 .000 .000 .000   

        

IInterest 

on   

deposit 

 .618
**

 .638
**

 .541
**

 .572
**

 .412
**

 .639
**

 1 

 .000 .000 .000 .000 .000 .000  

        

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

Source: Study Data, 2018 

Table 4.3 identifies correlations among input and output variables. The choice of input and 

output variables used in DEA is important as explained by Avkiran (1990), Correlations 

among input and output variables can be used to show the appropriateness of such variables. 

The correlation between all variables is strong ,positive and significant at 0.01 since their p 
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values are less than 0.01.  The recorded high correlation coefficients between DEA inputs 

and outputs provide support for the appropriateness of the selected inputs and outputs used in 

the DEA model in this study. The findings corroborate the findings of Tesfay and Tesfay 

(2013) and Kamau (2011) who found high correlation between the DEA inputs and outputs. 

4.5 Efficiency  

This section presents the technical and scale efficiency of DTS generated from the DEA 

model and the bias corrected efficiency scores generated after curing the inherent 

dependency of the scores generated by DEA model. 

4.5.1 Technical and Scale Efficiency  

Table 4.4 summarizes results per year from the DEA model on technical efficiency as 

measured by constant return to scale (CRSTE) and variable return to scale (VRSTE) and 

scale efficiency for period 2012 to 2016 as shown in Appendix IV. If a unit operates under 

constant return to scale, it indicates that an increase in inputs results in a proportionate 

increase in the output levels. If a DMU operates under variable return to scale, it indicates 

that an increase in output does not reflect a proportionate increase in input. This study 

adopted the variable return to scale because of its assumption which applies to the DTS. 

However, it is important to calculate the efficiency scores under CRSTE and VRSTE because 

it helps in explaining the efficiency level. 
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Table 4.4 Technical and Scale Efficiency  

YEAR VRSTE CRSTE SCALE 

2012 0.579 0.770 0.753 

2013 0.766 0.833 0.916 

2014 0.676 0.789 0.865 

2015 0.788 0.860 0.917 

2016 0.803 0.868 0.927 

MEAN 0.722 0.824 0.876 

Source: Study Data, 2018 

Table 4.4 indicates the technical efficiency as measured under constant and variable returns 

to scale. On average, the mean efficiency scores for five year period were 72.2% for VRSTE 

and 82.4% for CRSTE reflecting that the firms are inefficient since they have not achieved a 

score of 1.VRSTE the DTS are required to decrease inputs (Staff cost, other operating 

expenses, total deposits and interest on deposit) by 27.8% in order to achieve efficiency or 

increase outputs (total loans, interest income and other income) by 27.8% without any 

additional increase in input to achieve efficiency.  The minimum score over the same period 

were 57.9% in the year 2012 for VRSTE and 77.0 % for CRSTE, the same year. 

 

There has been improvement in efficiency over the five-year period. This can be attributed to 

regulatory compliance; as more and more DTS becomes compliant the efficiency is 
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improved. This corroborates the study of Mwangi (2014) which found that the average 

efficiency score for DTS was 0.775 for the period 2009-2013 .Ochola (2016) established that 

the average efficiency score in Kenya was 0.683 for the period 2011-2013. Kariuki (2017) 

observed that  industry efficiency score in Kenya was 0.677 for the period 2011-2014.The 

technical efficiency divergence from the efficient point is 22.8% and 17.6% respectively 

under the VRSTE and CRSTE. This indicates that they could produce the same amount of 

outputs with approximately 22.8% fewer resources under variable returns and 17.6% fewer 

resources under constant returns than they actually employed. This finding reveals that the 

overall inefficiency would be attributed to the technical inefficiency rather than scale 

inefficiency. 

4.5.2 Technical and Scale Efficiency by Size 

Table 4.5 presents the technical efficiency as measured by CRSTE and VRSTE and scale 

efficiency by size. They are classified into large-tier, medium-tier, and small-tier. According 

to SASRA (2016), large tier are the ones which have assets worth 5 billion and above. 

Medium tier have assets between 1 billion and 5 billion. The small tier have assets worth 1 

billion and below. 

Table 4.5 Technical and Scale Efficiency by Size 

Size NUMBER OF 

SACCOs 

VRSTE CRSTE SCALE 

Large-tier DTS 12 0.838 0.853 0.873 

Medium-tier DTS 40 0.712 0.850 0.991 

Small-tier DTS 45 0.616 0.769 0.765 

Source: Study Data, 2018 
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Table 4.5 presents the mean efficiency of large-tier, Medium-tier, and small-tier as measured 

by VRSTE as 0.838, 0.712 and 0.616 respectively. This is an indication that the Large-tire 

are the most efficient, though they have not achieved efficiency; it needs to decrease inputs 

(staff cost, other operating expenses, total deposits and dividends and interests on deposit) by 

16.2% in order to achieve efficiency. The small-tiers are the least efficient: they are required 

to decrease their inputs by 38.4% to achieve efficiency. This corroborates Pessarossi and 

Weill (2013),who indicates that large firms were more efficient than small firms. In addition, 

it is evident that the medium-tiers had the highest scale efficiency, followed by the large-tier 

then the small-tier. This points out that as much as the large tiers are the most efficient they 

have not exploited their economies of scale. 

4.5.3 Bias Corrected Efficiency Scores 

In the second stage of analysis, efficiency scores are regressed on the financial soundness. 

Scores generated by DEA model are dependent on each other (Simar & Wilson 1998).The 

presence of dependency among the efficiency scores implies that assumption of 

independence within the sample is violated. To cure this inherent dependency, bootstrap is 

done.  Bootstrap is a procedure of drawing with replacement, producing multiple estimates 

which can be used for statistical inference. Simar and Wilson (1998) proposed a homogenous 

bootstrap algorithm. The algorithm based on the bootstrap approach and attributed to Efron  

(1979), stresses on repeatedly simulating the data generating process and applying the 

original estimator in each simulated sample. Then the empirical distribution of resampled 

estimates can be used to generate the bootstrap confidence interval to give the bias corrected 

efficiency scores. In this study, the efficiency estimation process was implemented in R 
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version 3.1 using the FEAR programme. Table 4.6 below presents a summary of the bias 

corrected efficiency scores for year 2012 to 2016. 

Table 4.6 Bias Corrected Efficiency Scores 

Year VRSTE Mean of Bias Corrected VRSTE 

2012 0.579 0.468 

2013 0.766 0.609 

2014 0.676 0.523 

2015 0.788 0.675 

2016 0.803 0.631 

Mean 0.722 0.581 

Source: Study Data, 2018 

Table 4.6 indicates that the mean of the bias corrected scores are lower than the DEA 

efficiency scores due to the presence of sampling bias in the DEA scores. Consequently, the 

study used the Bias Corrected Scores in the second stage of analysis. 

4.6 Descriptive Analysis (of all the study variables) 

This section presents the descriptive statistics which include mean and standard deviation of 

dependent and independent variables. This is presented in Table 4.7. 
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Table 4.7 Descriptive Statistics  

 N Minimum Maximum Mean Std. Deviation 

Bias corrected efficiency 

scores 
485 .00 1.00 .5819 .21281 

Asset quality 485 .01 2.84 .1125 .18747 

Capital adequacy 485 .01 2.84 .2593 .21806 

Liquidity 485 .00 3.05 .2826 .28271 

Earning Rating 485 .00 5.69 .0353 .25796 

Valid N (list wise) 485     

Source: Study Data, 2018 

 

Table 4.7 indicates that the mean of bias corrected efficiency scores was 0.5819, with a 

standard deviation of 0.21281 and a minimum of 0 and a maximum of 1 respectively, an 

indication that the dependent variable is censored. The mean of bias corrected efficiency 

scores demonstrates that the DTS have not achieved efficiency ; they need to increase inputs 

by 32% in order to achieve the same. The mean of capital adequacy was 0.2596757. This 

indicates that on average, the DTS have met the minimum requirement by SASRA on capital 

adequacy which is 10%. 

The mean of liquidity ratio was 0.2826. This is an indication that on average, DTS  are 

meeting the SASRA requirement of maintaining a minimum liquidity ratio of 15%. Despite 

this liquidity position, many DTS are unable to disburse loans to members, a short term 

obligation (SASRA, 2016). This is because unlike in the banking sector, once a member is 

qualified to get a loan  it is regarded as a right hence liquidity pressures to the DTS. The 

mean of asset quality is 0.1125. This ratio is above the 5% recommended maximum by the 

World Council of Credit Unions (WOCCU) and far much higher than 3% SASRA 

recommends. Loans remain the key asset hence emphasis should be on how to improve the 
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credit strategies to reduce the ratio to below 3 %. The high percentage could result from most 

DTS not sharing credit information of their members with credit reference bureau (CRB) 

since it is on a voluntary basis. 

4.7 Inferential Analysis 

This section covers the results of hypothesis tests to determine the effect of financial 

soundness on efficiency of DTS in Kenya, taking into consideration the moderating effect of 

size of SACCO on the relationship between financial soundness and efficiency. It also 

presents the diagnostic tests carried out and the correlation results. 

4.7.1 Diagnostic Tests 

As explained in the preceding chapter, the study carried out different diagnostic tests to 

ensure that assumptions of CLRM are not violated and appropriate model chosen for 

analysis. In the event that the CLRM assumptions are violated, the parameter estimates will 

be inefficient and inconsistent. This section provides the results of the following diagnostic 

tests: normality test, heteroscedasticity test, multicollinearity test, autocorrelation test, panel 

unit root test, hausman specification test. 

4.7.1.1 Normality Test 

The study applied the Shapiro Wilk test to test for normality in the study data. When the p-

value is in excess of 0.05, then the data is said to be normally distributed as recommended by 

Gujarati (2003), Razali & and Wah (2011). The normality results are shown in table 4.8 . 
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Table 4.8 Normality Test 

. 

   Saccosize      485    0.99653      1.134     0.303    0.38113

Earningrat~g      485    0.99811      0.617    -1.157    0.87642

   Liquidity      485    0.99695      1.000    -0.001    0.50040

Capitalade~y      485    0.99590      1.341     0.705    0.24051

Assetquality      485    0.99510      1.603     1.132    0.12880

BiasCorrec~s      485    0.99752      0.813    -0.496    0.69010

                                                                

    Variable      Obs       W           V         z       Prob>z

                   Shapiro-Wilk W test for normal data

 

Source: Study data (2018) 

Results in Table 4.8 above, indicates that all p-values are greater than the significance level 

of 0.05. This is an indication that all the variables were normally distributed hence, 

regression model is used to estimate the parameters (Gujarati, 2003; Razali & Wah, 2011). 

4.7.1.2 Heteroskedasticity Test 

The study tested for panel heteroscedasticity using Breush-pagan test. In the event the p-

value is less than 0.05, then hereroscedasticity is present (Breush & Pagan, 1979).  The 

hereroskedasticity Test results are captured in Table 4.9. 
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Table 4.9 Heteroscedasticity Results 

         Prob > chi2  =   0.5942

         chi2(1)      =     0.28

         Variables: fitted values of biasefficiencyscores

         Ho: Constant variance

Breusch-Pagan / Cook-Weisberg test for heteroskedasticity 

 

Source: study data (2018 

 

The null hypothesis was that the error term was homoscedatic. Since the calculated p-value 

(0.5942) was greater than the significance level of 0.05, the null hypothesis (constant 

variance) was not rejected. Consequently, this was an indication of absence of 

heteroscedaticity. Therefore, the regression model for this study was suitable for analyses 

since the error term was homoscedastic over the time, thereby making the standard errors 

appropriate for testing the significance of the coefficient. 

4.7.1.3 Multicollinearity Test 

The study tested for multicollinearity using Variance Inflation Factor (VIF). Multicollinearity 

is severe if the VIF is greater than 10 and the tolerance is less than 0.1 (Field, 2009). Table 

4.10 presents the results of multicollinearity test. 



83 

 

Table 4.10 Multicollinearity Test Results 

. 

    Mean VIF        1.01

                                    

earningsra~g        1.00    0.998558

capitalade~y        1.01    0.993498

assetquality        1.02    0.979858

liquidityr~g        1.03    0.974358

                                    

    Variable         VIF       1/VIF  

Source: Study Data, 2018 

The results indicated in table 4.10 ndicates that the independent variables had a VIF of less 

than 10 and a tolerance value of greater than 0.1 indicating that the study data did not exhibit 

multicollinearity problem. 

4.7.1.4 Test for Autocorrelation 

The study used Breush-Godfrey LM test for autocorrelation test. The reason for this was for  

its ability to test many forms of residual autocorrelation which other tests cannot. When the 

p-value is less than the significance level of 0.05, the residuals are correlated (Wooldridge, 

2002). The Breush Godfrey LM test results are shown in Table 4.11. 
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Table 4.11 Autocorrelation Test Results 

                        H0: no serial correlation

                                                                           

       1                1.296               1                   0.2549

                                                                           

    lags(p)             chi2               df                 Prob > chi2

                                                                           

Breusch-Godfrey LM test for autocorrelation

Source: Study Data, 2018 

The null hypothesis was that there is no serial correlation and the alternative hypothesis was 

that there is serial correlation. From the results in Table 4.11, the p-value is 0.2549 which is 

greater than the significance level of 0.05. Hence, we do not reject the null hypothesis. 

Therefore, the residuals do not suffer autocorrelation. 

4.7.1.5 Stationarity Test 

In order to avoid spurious regression results, panel unit root test is applied for all variables 

used in the analyses. The output for Augmented Dickey Fuller (ADF) test results and the 

Philips Perron test results are shown in Table 4.12.It presents a summary of the unit test 

results as shown in Appendix V. 
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Table 4.12 Unit root test results  

                          Unit Root tests 

 ADF Test PP Test 

Variable Level Test Statistics P-Value Statistics P-Value 

Bias 

Corrected 

Efficiency 

Scores 

At level Inverse chi-squared 1164.6101 0.0000 641.9943 0.0000 

Inverse normal            -15.3856 0.0000 -15.6839 0.0000 

Inverse logit  -30.3967 0.0000 -17.1868 0.0000 

Modified inv. chi-

squared 

49.2753 0.0000 22.7435 0.0000 

Asset 

Quality 

At level Inverse chi-squared 835.9665 0.0000 684.4630 0.0000 

Inverse normal             -10.7406 0.0000 -10.4965 0.0000 

Inverse logit  -19.3314 0.0000 -15.9826 0.0000 

Modified inv. chi-

squared 

32.5909 0.0000 24.8995 0.0000 

Capital 

Adequacy 

At level Inverse chi-squared 678.6483 0.0000 767.7533 0.0000 

Inverse normal             -3.0900 0.0010 -10.5934 0.0000 

Inverse logit  -11.3343 0.0000 -18.0716 0.0000 

Modified inv. chi-

squared 

24.6043 0.0000 29.1279 0.0000 

Liquidity At level Inverse chi-squared 757.0364 0.0000 880.0875 0.0000 

Inverse normal             -7.8446 0.0000 -12.6123 0.0000 

Inverse logit  -16.0148 0.0000 -21.3537 0.0000 

Modified inv. chi-

squared 

28.5838 0.0000 34.8308 0.0000 

Earning 

Rating 

At level Inverse chi-squared 758.7670 0.0000 736.0483 0.0000 

Inverse normal             -8.4673 0.0000 -10.9724 0.0000 

Inverse logit  -16.8715 0.0000 -17.3435 0.0000 

Modified inv. chi-

squared 

28.6717 0.0000 27.5183 0.0000 
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Sacco 

Size 

At level Inverse chi-squared 860.6624 0.0000 861.4022 0.0000 

Inverse normal             -11.9420 0.0000 -11.9472 0.0000 

Inverse logit  -20.7843 0.0000 -20.8057 0.0000 

Modified inv. chi-

squared 

33.8447 0.0000 33.8822 0.0000 

Significant at 5 percent level 

Source: Study Data, 2018 

The fisher type tests, including inverse chi squared, inverse normal, inverse Logit and 

modified inverse chi squared reported p-values that are less than the significance level of 

0.05. This results leads to rejection of the null hypothesis that all panels have unit root for 

bias corrected efficiency scores, asset quality, capital adequacy, liquidity, earning rating and 

size of DTS as recommended by Choi (2001). The study therefore concludes that all 

variables under consideration do not have unit root hence used at level.  

4.7.1.6 Hausman Test 

In order to estimate the appropriate model to use the study estimated the fixed and the 

random effect model. The hausman specification test was used to determine on the 

appropriate model. The hausman test results are shown on Table 4.13  
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Table 4.13 Hausman test Results 

Source: Study Data, 2018 

The null hypothesis of the hausman test is that the random effect is preferred to the fixed 

effects model. The hausman test results indicate a chi square of 47.50 and a p-value of 

0.0000 which is less than the significance level of 0.05. Hence, the study rejects the null 

hypothesis that random effect is preferred to fixed effect model. Therefore, the fixed effect 

model is adopted in this study. 

4.8 Correlation Analysis (for all Study Variables) 

Before running regression model as per the objectives, the study conducted correlation 

analysis for the variables in order to examine the nature of the statistical relationships 

                Prob>chi2 =      0.0000

                          =       47.50

                  chi2(5) = (b-B)'[(V_b-V_B)^(-1)](b-B)

    Test:  Ho:  difference in coefficients not systematic

            B = inconsistent under Ha, efficient under Ho; obtained from xtreg

                           b = consistent under Ho and Ha; obtained from xtreg

                                                                              

   saccosize      .1429754      .019017        .1239584        .0185496

earningrat~g      .0930394     .0211234         .071916        .0135962

   liquidity      .0209969     .0127101        .0082868        .0205991

capitalade~y      .0080382     .0213596       -.0133214        .0275233

assetquality      .2096425     .0678696        .1417729        .0945682

                                                                              

                   fixed        random       Difference          S.E.

                    (b)          (B)            (b-B)     sqrt(diag(V_b-V_B))

                      Coefficients     

. hausman fixed random
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between each pair of variables. Table 4.14 presents the results of Pearson’s Correlation 

Analysis. 

Table 4.14 Correlation matrix  

*  Correlation is significant at the 0.05 level (2-tailed). 

Source: Study Data, 2018 

The findings in Table 4.14 indicate that the correlation between asset quality and efficiency  

was -0.083 with a corresponding p-value of 0.033. The coefficient was, therefore, negative 

and significant indicating that asset quality has a weak negative relationship with efficiency. 

This finding corroborates the findings of Kariuki (2017) and contradicts Kamau (2011). In 

addition, the correlation between capital adequacy and efficiency was 0.100 with a 

 Bias Corrected 

Efficiency 

Scores 

Asset 

Quality 

Capital 

Adequacy 

Liquidity Earnings 

Rating 

Bias Corrected 

Efficiency Scores 

 1     

      

      

Asset Quality 

  -.083
*
 1    

 .033     

      

 Capital Adequacy 

 
                     

.100
*
 

.023 1   

 .014 .304    

      

Liquidity 

 
                    -

.087
*
 

-.137
**

 .073 1  

 .028 .001 .054   

      

Earnings Rating 

 -.003 -.015 .003 -.032  

 .477 .374 .470 .240 
                           

1 

      

N      
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corresponding p-value of 0.014. The coefficient was positive and significant indicating that 

capital adequacy has a weak positive relationship with efficiency which contradicts  the 

findings of  Kariuki (2017) . 

Further, the correlation between liquidity and efficiency was -0.087 with a corresponding p-

value of 0.028. The coefficient was  negative and significant indicating that liquidity has a 

weak negative relationship with efficiency. Lastly, the correlation between efficiency and 

earning rating was -0.033 with a corresponding p-value of 0.477.The coefficient was 

negative and insignificant indicating .As such earning rating had weak negative relationship 

with efficiency. 

4.9 Hypotheses Testing 

This section presents the study findings based on the specific objectives. In order to 

determine the statistical significance of the hypothesized relationships, Panel Tobit 

Regression was conducted. The results were interpreted and discussed at the significance 

level of 0.05. The results are presented in Table 4.15 . 
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Table 4.15 Panel Tobit Regression Results 

                        98 right-censored observations at biaseffici~s>=1

                       386     uncensored observations

  Obs. summary:          1  left-censored observation  at biaseffici~s<=0

                                                                              

      /sigma     .2540892   .0096627                      .2351028    .2730756

                                                                              

       _cons     .7525167   .0228537    32.93   0.000     .7076112    .7974222

earningsra~g    -.0098767   .0448155    -0.22   0.826     -.097935    .0781816

   liquidity    -.0973247    .041934    -2.32   0.021    -.1797212   -.0149282

capitalade~y     .1497082   .0547532     2.73   0.006     .0421233    .2572931

assetquality    -.1251659   .0629762    -1.99   0.047    -.2489084   -.0014234

                                                                              

biaseffici~s        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

Log likelihood =  -123.9834                       Pseudo R2       =     0.0548

                                                  Prob > chi2     =     0.0062

                                                  LR chi2(4)      =      14.39

Tobit regression                                  Number of obs   =        485

 

Source: Study Data, 2018 

The findings in Table 4.15 indicate that the likelihood ratio chi square is 14.39 (d.f 4) with a 

p-value of 0.0062 .This is less than the significance level of 0.05. It demonstrates that the 

Tobit Model was fit to the dependent variable, using a constant term and all the four 

variables: asset quality, capital adequacy, liquidity and earnings rating. In addition, the null 

hypothesis that the coefficients of all the variables included in the model were 

simultaneously equal to zero excluding the constant was rejected. Finally, asset quality, and 

liquidity have a negative significant relationship with efficiency; capital adequacy has a 

positive significant relationship with efficiency; earning rating has negative insignificant 

relationship with efficiency.  
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4.9.1 Test of Hypothesis One 

To establish the  relationship between asset quality and efficiency, a null hypothesis (H01) 

that asset quality has no significant effect on efficiency was tested. Table 4.15 indicates that 

the p-value of asset quality was 0.047 .This is less than the significance level of 0.05.This 

indicates a statistically significant relationship between asset quality and efficiency. 

Therefore, the null hypothesis that asset quality does not have a significant effect on 

efficiency was rejected and concluded that asset quality affect efficiency. The findings are 

consistent with empirical work by Nguyen and Vivien (2016), Ocholla (2016) and Karim, 

Hassan and Sok (2010). Further, the finding contradicts with the empirical studies by Barus, 

Muturi, Kibati and Koima (2017) and Chisti (2012) whose findings were asset quality have a 

negative insignificant relationship with efficiency. 

4.9.2 Test of Hypothesis Two 

To establish the relationship between capital adequacy and efficiency, a null hypothesis (H02) 

that capital adequacy has no significant effect on efficiency was tested. Table 4.15 indicate 

that the p-value of capital adequacy was 0.006.This is less than the significance level of 

0.05.This indicates a statistically significant relationship between capital adequacy and 

efficiency. Therefore, the null hypothesis that capital adequacy has no significant effect on 

efficiency was rejected concluding that capital adequacy affects efficiency. The findings are 

consistent with empirical studies by Pessarossi and Weill (2013), Fiordelisi, Marques-ibanez 

and Molneux (2011). Further, the finding contradicts with the empirical studies by Kariuki 

(2017), Berger and Bonaccorsi di Patti (2006) whose findings were that capital adequacy 

have a negative insignificant relationship with efficiency. 
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4.9.3 Test of Hypothesis Three 

To establish the relationship between liquidity and efficiency, a null hypothesis (H03) that 

liquidity has no effect on efficiency was tested. Table 4.15 indicates that the p-value of 

liquidity was 0.021.This is less than the significance level of 0.05.It indicates that there is a 

statistically significant relationship between liquidity and efficiency. Therefore, the null 

hypothesis that liquidity has no effect on efficiency was rejected and concluded that liquidity 

affect efficiency. The findings are consistent with empirical studies by Guenaou, Lahrech and 

Bounekaya (2017) and Kongiri (2012).Further, the finding contradicts with the empirical 

studies by Mukoswa (2014) and Sufian (2009). The  findings were that liquidity has a 

positive significant relationship with efficiency. 

 

4.9.4 Test of Hypothesis Four 

To establish the relationship between earning rating and efficiency a null hypothesis (H04) 

that earning rating has no effect on efficiency was tested. Table above indicates that the p-

value of earning rating was 0.826.This is more than the significance level of 0.05. This 

indicates a statistically insignificant relationship between earning rating and efficiency. 

Therefore, the null hypothesis that liquidity has no effect on efficiency was not rejected; and 

concluded that earning rating does not affect efficiency. These findings are consistent with 

empirical studies by Austina Tortosa (2012), and Aguenaou, Lahrech and Bounekaya (2017). 

Further, the findings contradicts with the empirical studies by Lotto (2018) whose findings 

were that earning rating has a negative and significant relationship with efficiency. 
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The coefficients from Tobit regression analysis are not interpretable. This necessitated the 

use of marginal effects which can be interpreted. Table 4.16 presents the marginal effects 

results after Tobit regression.  

Table 4.16 Marginal effects after Tobit regression  

                                                                              

earnin~g    -.0082608      .03748   -0.22   0.826  -.081727  .065205   .035279

liquid~y    -.0814021      .03508   -2.32   0.020  -.150156 -.012648   .282593

capita~y     .1252155      .04576    2.74   0.006    .03552  .214911   .259325

assetq~y    -.1046883      .05269   -1.99   0.047  -.207967  -.00141   .112469

                                                                              

variable        dy/dx    Std. Err.     z    P>|z|  [    95% C.I.   ]      X

                                                                              

         =  .72779599

      y  = E(biascorrectedefficiencyscores*|0<biascorrectedefficiencyscores<1) (predict, ystar(0,1))

Marginal effects after tobit

Source: Study Data, 2018 

Based on the analysis above on table 4.16  the following model was formulated 

E=0.72779599+-0.1046883*AQ+0.1252155*CA+-0.0814021*LQ+……………………  

Where: 

E=efficiency, AQ=Asset Quality, CA=Capital Adequacy, LQ=Liquidity 

The coefficient of asset quality was at β= -0.1046883 which indicates a negative and 

statistically significant relationship between asset quality and efficiency. The regression 

coefficient indicates that a unit increase in non-performing loans leads to a decrease in 

efficiency by 0.1046883 units all else held constant. This indicates that as asset quality 
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improves efficiency improves. These findings are consistent with the Asymmetric 

information theory (1970) which argues that asset quality has a negative relationship with 

efficiency. As pointed out by Berger and Young (1997), the negative relationship exists 

because the DTS will incur additional operating costs such as costs of collecting non-

performing loans. The efficient DTS are better at managing their credit risk which leads to 

lower NPL. 

 

The coefficient of capital adequacy was at β=0.1252155 portraying a positive and statistically 

significant relationship between capital adequacy and efficiency. The regression coefficient 

indicates that a unit increase in capital adequacy leads to an increase in efficiency by 

0.1252155 units all else held constant. These findings are consistent with the Buffer Capital 

theory (1999) which argues that capital adequacy has a positive relationship with efficiency. 

The positive relationship indicates that capital adequacy provides a larger capital cushion. 

This strengthens financial stability lowering the moral hazard between owners and debt 

holders which improves efficiency. 

 

The coefficient of liquidity was at β=-0.0814021 reflecting a negative and statistically 

significant relationship between liquidity and efficiency. The regression coefficient indicates 

that a unit increase in liquidity leads to a decrease in efficiency by 0.0814021 units all else 

held constant. These findings are consistent with the shiftability theory of liquidity (1915) 

which argues that liquidity has a negative relationship with efficiency. The negative 

relationship indicates that as liquidity ratio increases, the efficiency decreases. The DTS 

should maintain optimal liquidity because holding more liquid assets will prevent the DTS 
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from taking advantage of investment opportunities available which leads to increased income 

hence increased efficiency. 

4.9.5 Test of Hypothesis Five 

To test the fifth study hypothesis that size of DTS does not have a moderating effect on te 

relationship between financial soundness and efficiency, the study adopted a two-step 

procedure as specified Whisman and McClelland (2005) moderation test. The first step was 

to test size as an explanatory variable. Therefore, model 3.3 were estimated. Table 4.17 

reports model 3.3 estimates which test size as an independent variable. 

Table 4.17 Size of DTS as an independent variable 

                        98 right-censored observations at biascorrec~s>=1

                       386     uncensored observations

  Obs. summary:          1  left-censored observation  at biascorrec~s<=0

                                                                              

      /sigma     .2538106   .0096514                      .2348465    .2727747

                                                                              

       _cons    -3.193134   3.810928    -0.84   0.403     -10.6813    4.295029

 sizeofsacco      .439875    .424854     1.04   0.301    -.3949285    1.274678

earningsra~g    -.0108785   .0447769    -0.24   0.808    -.0988614    .0771044

   liquidity    -.0993418   .0419355    -2.37   0.018    -.1817417   -.0169419

capitalade~y     .1457865   .0548312     2.66   0.008     .0380476    .2535254

assetquality    -.1247719   .0629059    -1.98   0.048    -.2483768    -.001167

                                                                              

biascorrec~s        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

Log likelihood = -123.44771                       Pseudo R2       =     0.0589

                                                  Prob > chi2     =     0.0086

                                                  LR chi2(5)      =      15.46

Tobit regression                                  Number of obs   =        485

Source: Study Data, 2018 

The findings in Table 4.17, indicate that the likelihood ratio chi square is 15.46 (d.f 5) with a 

p-value of 0.0086 which is less than the significance level of 0.05. This indicates that the 

Tobit model was fit to the dependent variable using a constant term and all the five variables 
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which include: asset quality, capital adequacy, liquidity, earnings rating and size. In addition, 

the null hypothesis that the coefficients of all the variables included in the model were 

simultaneously equal to zero excluding the constant was rejected. Lastly, asset quality, and 

liquidity have a negative significant relationship with efficiency; capital adequacy has a 

positive and significant earning rating ; size has an insignificant relationship with efficiency.  

Table 4.18 presents the results of marginal effects after Tobit regression. 

Table 4.18 Marginal effects after Tobit regression 

                                                                              

sizeof~o     .3680293      .35545    1.04   0.300  -.328631  1.06469   8.97355

earnin~g    -.0091017      .03746   -0.24   0.808  -.082528  .064325   .035279

liquid~y    -.0831161      .03509   -2.37   0.018  -.151894 -.014338   .282593

capita~y     .1219749      .04585    2.66   0.008    .03212   .21183   .259325

assetq~y    -.1043926      .05265   -1.98   0.047  -.207589 -.001196   .112469

                                                                              

variable        dy/dx    Std. Err.     z    P>|z|  [    95% C.I.   ]      X

                                                                              

         =  .72787263

      y  = E(biascorrectedefficiencyscores*|0<biascorrectedefficiencyscores<1) (predict, ystar(0,1))

Marginal effects after tobit

 

Based on the analysis above on Table 4.18 above the following model was formulated: 

E=0.72787263-0.1043926*AQ+0.1219749*CA+-0.0831161*LQ+-0.0091017*ER+ 

     0.3680293 *SDTS   ………………………………………………………………  

Where: 

E=Efficiency, AQ=Asset Quality, CA=Capital Adequacy, LQ=Liquidity, ER=Earnings 

Rating, SDTS=Size of SACCO. 
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The coefficient of asset quality was β= -0.1043926 which indicates a negative and 

statistically significant relationship between asset quality and efficiency. The regression 

coefficient indicates that a unit increase in asset quality leads to a decrease in efficiency by 

0.1043926 units. The coefficient of capital adequacy was  β=0.1219749 which indicates a 

positive and statistically significant relationship between capital adequacy and efficiency. 

The regression coefficient indicates that a unit increase in capital adequacy leads to an 

increase in efficiency by 0.1219749 units. The coefficient of liquidity was β=-0.0831161 

which indicates a negative and statistically significant relationship between liquidity and 

efficiency. The regression coefficient indicates that a unit increase in liquidity leads to a 

decrease in efficiency by 0.0831161 units. 

 

The coefficient of earning rating was β=-0.0091017 which indicates a negative and 

statistically insignificant relationship between earning rating and efficiency. The regression 

coefficient indicates that a unit increase in earning rating leads to a decrease in efficiency by 

0.0091017 units. The coefficient of size was β=0.3680293 which indicates a positive and 

statistically insignificant relationship between earning rating and efficiency .As such, size 

does not directly affect efficiency hence can moderate the relationship between financial 

soundness and efficiency. The second step is to test size as a moderator. Table 4.19 reports 

estimates which tests size as a moderator. 
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Table 4.19 Size of DTS as a moderator on the relationship between financial soundness 

and efficiency 

Variable Coefficient. Std. Err. P -Value 

Asset Quality -1.670457 0.27388 0.047 

Capital Adequacy 0.455697 0.19472 0.020 

Liquidity -0.297448 0.13898 0.013 

Earnings Rating 0.347094 0.14806 0.719 

Size of DTS 2.718029 0.95322 0.005 

AQ*Size of DTS 0.170988 3.05268 0.035 

CA*Size of DTS -0.505647 2.16664 0.020 

LIQ*Size of DTS 0.020898 1.54789 0.029 

ER*Size of DTS -0.386146 1.64719 0.019 

LR Chi square(5)       15.46    

Prob>Chi square     0.0086    

Source: Study Data,2018 

The findings in Table 4.19, indicates that the likelihood ratio chi square is 28.48 (d.f 9) with 

a p-value of 0.0008 which is less than the significant level of 0.05.Accordingly the Tobit 

model was fit to the dependent variable using a constant term and all the nine variables. In 

addition, the null hypothesis that the coefficients of all the variables included in the model 



99 

 

were simultaneously equal to zero excluding the constant was rejected. Further, asset quality, 

capital adequacy, liquidity, size posted a significant relationship with efficiency while 

earning rating and size have an insignificant relationship with efficiency. Lastly, when asset 

quality, capital adequacy, liquidity and earning rating are interacted with size, there was a 

significant relationship with efficiency. Table 4.20 presents the results of marginal effects 

after tobit regression. 

Table 4.20 Marginal  effects after Tobit Regression 

Variable dy/dx Std.Error P-Value 

Asset quality -1.404164 0.05269 0.047 

Capital Adequacy 0.3830532 0.04576 0.006 

Liquidity -0.2500308 0.03508 0.021 

Earnings Rating 2.917629 0.03748 0.826 

Size of DTS 2.28474 0.80117 0.005 

Asset quality*Size  0.1437201 2.56606 0.035 

Capital adequacy*Size -4.250042 1.82143 0.020 

Liquidity*Size 0.0175668 1.30114 0.029 

Earning Rating*Size -32.45894 1.3846 0.019 

Cons 0.72866481   

Source: Study Data, 2018 
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Based on the analysis of the data in  above on Table 4.20 above, the following model was 

formulated: 

E=-0.72866481+-1.404164*AQ+0.3830532*CA+-0.2500308*LQ+2.917629ER+ 

2.28474*SDT+0.1437201AQ*SDTS+--4.250042CA*SDTS+0.0175668LQ*SDTS+ 

……………………  

Where: 

E=Efficiency, AQ=Asset quality, CA=Capital adequacy, LQ=Liquidity,  

SDTS=Size of DTS. 

AQ*SS=interaction of asset quality and size of SACCO. 

CA*SS=interaction of capital adequacy and size of SACCO. 

LQ*SS=interaction of liquidity and size of SACCO. 

εi =Error term 

From Table 4.20, the p-value of asset quality was 0.047. This is less than the significance 

level of 0.05.This indicates a statistically significant relationship between asset quality and 

efficiency. The p-value of capital adequacy was at 0.020 which is less than the significance 

level of 0.05.This indicates a statistically significant relationship between capital adequacy 

and efficiency. The p-value of liquidity was 0.013, which is less than the significance level of 

0.05.This indicates a statistically significant relationship between liquidity and efficiency. 

The p-value of earning rating was 0.719 which is less than the significance level of 0.05.This 

indicates a statistically insignificant relationship between liquidity and efficiency .The 

coefficient of the size was 0.005, which is less than the significance level of 0.05. This points 

to a statistically significant relationship between size and efficiency. Therefore, size 

moderates the relationship between financial soundness and efficiency.  
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When asset quality is interacted with size the p-value was 0.035.This is less than the 

significance level of 0.05.This indicates a statistically significant relationship. When capital 

adequacy is interacted with size the p-value was 0.020.This is less than the significance level 

of 0.05.This indicates a statistically significant relationship. When liquidity is interacted with 

size, the p-value was 0.029, less than the significance level of 0.05.This indicates a 

statistically significant relationship. When earning rating is interacted with size the p-value 

was 0.019, which is less than the significance level of 0.05. This denoted a statistically 

significant relationship. The significant interactions indicates that size moderates the 

relationship between financial soundness and efficiency . 

Table 4.21 Summary of the moderating effect of size of DTS on the relationship 

between financial soundness and efficiency 

Analysis Parameter Result Decision 

Step one Equation 

3.3 Size of DTS  as an 

explanatory variable 

Coefficient of 

size  

 

 

Insignificant 

coefficient of size 

Size can moderate the 

relationship between 

financial soundness and 

efficiency of DTS in 

Kenya 

Step two Equation 

3.4 

Size of DTS as a 

moderator 

Coefficient of 

size  

Significant 

coefficient of size 

Size moderates the 

relationship between 

financial soundness  and 

efficiency of DTS in 

Kenya  Coefficient of 

interaction 

Significant 

coefficients 

Source: Whisman and McClelland, 2005 

From the results in Tables 4.19, 4.20 and 4.21, the null hypothesis (H05) that size does not 

moderate the relationship between financial soundness and efficiency was rejected. The study 

and concludes that size moderates the relationship between financial soundness and 
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efficiency. The findings are consistent with that of Mwangi (2014) and Razmi, Sayyed 

Mohammed and Ali (2014) who found that size has a positive relationship on efficiency. 
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Table 4.21 Summary of Hypothesis Testing 

Null hypothesis Result Decision 

H01: Asset quality does not have a 

significant effect on efficiency of DTS in 

Kenya 

P=0.047<0.05 

β = -0.1046883 

Reject H01 

H02: Capital adequacy does not have a 

significant effect on efficiency of DTS in 

Kenya 

P=0.006<0.05 

β = 0.1252155 

Reject H02 

H03: Liquidity does not have a significant 

effect on efficiency of DTS in Kenya 

P=0.021<0.05 

β = -0.0814021 

Reject H03 

H04: Earning rating does not have a 

significant effect on efficiency of DTS in 

Kenya 

P=0.826>0.05 

β = -0.0082608 

Fail to Reject H04 

H05: Size of DTS does not moderate the 

relationship between financial soundness 

and efficiency of DTS in Kenya 

Moderation effect Reject H05 

Source: Study Data, 2018 
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CHAPTER FIVE 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

5.1 Introduction 

The chapter summarizes the study with specific focus on the statement of the problem, 

research objectives, methodology used and findings. In addition, the chapter presents 

conclusions related to each of the specific objectives and hypotheses. The chapter further 

suggests policy recommendations resulting from the findings and conclusions made. Lastly, 

the chapter highlights the limitations of the study and suggests areas for further research.  

5.2 Summary  

The study presents the background to the study which culminates to the statement of the 

problem. To address the research problem, research objectives were formulated. The study 

highlights the anticipated value addition from the research effort. The theories underpinning 

the study are documented and relevant literature on the study variables both local and foreign 

was reviewed and a conceptual framework was developed to show the study relationships. 

The study gives an overview of the research methodology used explaining the choice of 

positivist philosophy. The study used explanatory research design and census of one hundred 

and ten DTS was taken. Panel data for the period 2012 to 2016 was used in the analysis. The 

study further documents the data collection method and the model used in analysis. 

The study found that the mean of DEA inputs and outputs increased over the study period 

(2012-2016). In addition, the standard deviation of DEA inputs and outputs was slightly 

higher than the mean, an indication that the data was highly spread. Furthermore, the study 
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established that the correlation between DEA inputs and outputs was very high; this is an 

indication that the selected inputs and outputs were appropriate. Lastly, the study found that 

the DTS had not achieved efficiency though the efficiency level on average had increased 

over the study period. When classified by size, the large DTS were more efficient than the 

small ones. The study found that the mean of bias corrected scores was lower than the DEA 

efficiency scores due to presence of bias.  

 

First, the study sought to establish the effect of asset quality on efficiency. The study 

revealed that the mean of asset quality was far much higher than what the regulator 

recommends. Hence, it appears that DTS are not meeting the requirement by regulator. In 

addition, the study established that asset quality had a weak and negative relationship with 

efficiency. Further, there was a negative and significant relationship between asset quality 

and efficiency. This indicates that as asset quality increases, the efficiency decreases. Hence 

these findings support the Asymmetric Information Theory.  

 

Secondly, the study sought to determine the effect of capital adequacy on efficiency. The 

findings were that the mean capital adequacy was higher than the requirement by the 

regulator. This indicates that on average, DTS are meeting the minimum requirement by the 

regulator. In addition, there was a weak and positive relationship between capital adequacy 

and efficiency. Besides, capital adequacy has a positive and significant relationship with 

efficiency. This points out that as capital adequacy increases, efficiency increases. Hence, 

these findings support the Buffer Capital Theory.  
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Thirdly, the study sought to examine the effect of liquidity on efficiency. The study found 

that the mean liquidity was above the minimum requirement by the regulator. Therefore, on 

average the DTS meet the minimum requirement. In addition, the liquidity was found to have 

a weak and positive correlation with efficiency. The study found a negative and significant 

relationship between liquidity and efficiency, this indicates that as liquidity increases, 

efficiency decreases. These findings support the Shiftability Theory of Liquidity. 

 

Fourthly, the study sought to determine the effect of earnings rating on efficiency .The study 

found a weak and negative relationship between earning rating and efficiency. In addition, 

there was a negative and insignificant relationship between earning rating and efficiency. 

This indicates that as earning rating increases, efficiency decreases.  

 

Lastly, the study sought to determine the moderating effect of size of a DTS on the 

relationship between financial soundness and efficiency . The study findings revealed that 

size significantly moderates the relationship between financial soundness and efficiency. 

5.3 Conclusions 

On the basis of foregoing empirical findings the study makes several conclusions relating to 

the study objectives and hypotheses. Most DTS in Kenya are struggling on how to utilize 

their resources to produce outputs. Small DTS suffer from lack of economies of scale 

whereas the larger DTS suffer from diseconomies of scale. Large DTS experienced high 

levels of technical efficiency and struggles with the scale problem. As much as the large DTS 

are more efficient, they have not exploited their economies of scale. Large DTS are exposed 

to a larger market where they are forced to compete with commercial banks. 
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In view of the test of Hypothesis One, the study found that asset quality has a negative and 

significant effect on efficiency. This finding is supported by several empirical studies though 

it also contradicts other studies. Hence, the study concludes that as asset quality increases 

more costs are incurred in collecting the debts, resulting in higher costs hence reducing 

efficiency. Further, the increase in asset quality increases the provisions. In so doing it limits 

the DTS from making investments. This in turn decreases the revenue translating into 

decreased efficiency.   

 

The test of Hypothesis Two indicates that capital adequacy has a positive and significant 

effect on efficiency. This finding is supported by several empirical studies though it also 

contradicts other studies. This study, therefore, concludes that the more stringent DTS 

regulations on capital adequacy are, the more efficient they are. This supports the argument 

that well capitalized DTS can lower the costs of external financing. In this way, it reduces the 

total cost, hence improved efficiency. 

 

The test of Hypothesis Three found that liquidity has a negative and significant effect on 

efficiency. This indicates that as liquidity level increases, efficiency decreases. This finding 

tallies with several empirical studies though it also contradicts other studies. Hence, the study 

concludes that as DTS hold more liquid assets above the required minimum by SASRA, they 

will not be in a position to benefit from investment opportunities available ;this will lead to 

decreased income, hence decreased efficiency. 
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Finally, the test results of Hypothesis Five points out  that size of SACCO has a moderating 

effect on the relationship between financial soundness and efficiency. Hence, the study thus 

concludes that size moderates the relationship between financial soundness and efficiency. 

Accordingly, small DTS are less efficient compared to large DTS because of economies of 

scale. 

5.4 Recommendations  

In light of the findings of this study and conclusions drawn thereof, some recommendations 

to policy and practice are noteworthy. First, the management of DTS ought to be more 

careful in handling the inputs in producing output. Better usage of resources, can improve 

technical efficiency. Secondly, the management of DTS ought to work closely with the 

regulator (SASRA) to create a supporting environment for the small DTS to increase their 

size and managerial capacity. This can be done by constantly monitoring and supervising, 

designing an in-service certificate course in management of DTS to improve managerial 

capacity and offering technical support. Thirdly, DTS may adopt ICT platforms which 

enables members to access the core services. This would reduce overhead costs hence 

improve efficiency. 

 

Fourthly, management should decrease staff costs and operating expenses by investing in 

advanced technological innovations in order to increase efficiency. Fifthly, the management 

should formulate a policy of extensively scrutinizing borrowers before issuing loans in order 

to reduce bad loans, hence increasing efficiency. Sixthly, a merger policy for the DTS should 

be developed so as to encourage the smallest DTS to merge with large DTS. Likewise, the 
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large DTS that are efficient may consider merging with a commercial bank or converting to a 

micro finance institution in order to increase economies of scale, hence improve efficiency  

 

Seventhly, SASRA should continue to enforce the capital adequacy regulation and 

continually review them with time in order to enhance efficiency. Eighthly, they should come 

up with credit administration strategies that will help reduce the amount of NPL .This 

includes amendment of the Sacco Societies Act (SSA) making it compulsory for DTS to 

share credit information of their members with other credit service providers. Ninthly, 

academicians can use the contribution of financial soundness on efficiency to identify the 

knowledge gaps and pursue further research in the area.  

 

Finally, the bulk of liquidity pressures in DTS is occasioned by demand for loans. Therefore, 

the DTS should devise innovative ways and means of not only mobilizing savings from 

members but to also retaining the savings. In addition, the regulator should come up with a 

realistic definition of liquidity ratio. This is because the prevailing regulatory definition did 

not consider the pressures of demand of loans, hence resulting to an incorrect liquidity 

position of DTS. 

 

5.5 Contribution to knowledge 

First, the study contributes to practice by documenting the level of efficiency  of DTS in 

Kenya. This sector under study is  a critical player as envisioned by Kenya’s economic blue 

print Vision 2030.It is indispensable in achieving the envisaged 10% annual economic 

growth target. Secondly, academicians will appreciate the outcome of the study and use the 
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contribution of financial soundness on efficiency to identify knowledge gaps and pursue 

further research in the area in future. Thirdly, the study contributes to methodology by 

conducting a two stage analysis to determine the effect of financial soundness on efficiency. 

Previous studies have not done a two stage analysis, and those that did a two stage analysis 

used Multiple Regression on the second stage which is inappropriate. Fourthly, the study was 

anchored on buffer capital theory, economic efficiency theory, modern portfolio theory and 

asymmetric information theory. This study supported all the theories hence making a 

contribution to Finance Theory. Therefore, future researchers who would wish to conduct a 

research on financial soundness and efficiency can adopt the theories. Lastly, previous 

studies examined the direct effect of financial soundness on efficiency. The present study 

sought to fill the knowledge gap in literature and has documented that size  has a moderating 

effect on the relationship between financial soundness and efficiency of DTS in Kenya.  

5.6 Limitations of the study 

The study encountered limitations which are noteworthy. Firstly, the study suffered from 

complications in data collection. In some cases, no uniform classification of accounting 

items. Classification was based on objective decision by individual DTS .However the 

researcher consulted the regulator to get the uniform classification of the accounting items. 

Secondly, the study experienced inadequate empirical evidence in Kenya in the area under 

study. However, similar studies on foreign literature were used to enhance discussions. 

Lastly, the data for some of the DTS targeted was incomplete because they were licensed 

towards the end of year 2012.The study considered only the DTS that had complete data. 
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5.7 Suggestions for Further Research 

The research gaps documented out of the research efforts provide some basis for further 

empirical investigations. Firstly, the study established that some DTS recorded very high 

efficiency scores while others recorded very low scores. Therefore, need arises to conduct 

research to establish the sources of high efficiency scores. This would  be important in 

guiding the DTS that recorded low scores to boost their efficiency. In addition, the current 

study used DEA to generate efficiency scores. Therefore, if a similar study is undertaken 

using stochastic frontier analysis (SFA) the inefficiency could change because in DEA each 

unit efficiency is a relative measure, depicting how its outputs to inputs differ from the unit 

in the sample with the best output to input ratio. The study thus recommends that a similar 

study be done using SFA to generate efficiency scores. Finally ,the current study was limited 

to the period 2012-2016, coinciding with the period having the prudential guidelines. Similar 

study should be done by increasing the study period a little more than five years. 
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APPENDICES 

APPENDIX I: List of Deposit Taking SACCOS in Kenya as at 31
st
 December 2012 

1. Afya  

2. Airport  

3. Asili  

4. Bandari  

5. Baraka  

6. Bi-high  

7. Biashara  

8. Bingwa  

9. Boresha  

10.  Centenary  

11. Chai  

12.  Chuna  

13. Cosmopolitan  

14. County  

15. Daima  

16. Dhabiti  

17. Dimkes  

18.  Dumisha  

19.  Egerton  

20.  Enea  

21. Fortune  

22. Fundilima  

23. Githunguri dairy  

24. Gusii  

25. Harambee  

26.  Hazina  

27. Imarisha  

28. Imenti  

29. Jamii  

30.  Jumuika  

31. Kenpipe  

32. Kenversity  

33.  Kenya achievas  

34.  Kenya bankers  

35.  Kenya highlands  

36.  Kenya canners  

37. Kenya police  

38. Kimbilio  

39. Kingdom  

40. Kite  

41. Kitui teachers  

42.  Kmfri  

43. Konoin  

44.  K-unity  

45.  Lengo  

46. Mafanikio  

47. Magadi  

48. Magereza  

49. Maisha bora  

50. Mentor  

51. Metropolitan 

national  

52. Mm  

53. Mombasa ports  

54. Mudete  

55. Mwalimu national  

56.  Mwito  

57.  Nacico  

58. Nafaka  

59. Nandi farmers  

60. Nassefu  

61. Nation  

62. Ndege chai  

63. Ndosha  

64. New fortis  

65.  Ngarisha  

66. Nrs  

67. Nyambene  

68.  Nyamira  

69. Ollin  

70.  Patnas  

71.  Prime time  

72. Qwetu  

73. Safaricom  

74. Shoppers  

75. Sheria  

76.  Simba  

77.  Siraji  

78.  Skyline  

79. Smartlife  

80. Solution  
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81. Sotico  

82. Southernstar  

83. Stake kenya  

84. Stima sukari  

85. Sukari  

86. Supa  

87. Tai  

88. Taifa  

89. Taraji  

90. Tembo  

91. Tenhos  

92. Thamani  

93.  Times u  

94. Tower  

95. Transnation  

96.  Transnation times  

97. Ukulima  

98.  Unaitas  

99. United nations  

100. Universal  

101. Vision point  

102. Wakenya pamoja  

103. Wakulima 

commercial  

104.  Wanaanga  

105. Wananchi  

106. Wanandege  

107. Washa  

108. Waumini  

109. Winas  

110. Yetu  

 

 

Source: SACCO  Societies Regulatory Authority (2017) 
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Appendix II: Document Review Guide I 

  

Name of DTS 

 

Year Total 

staff 

cost 

Other 

operating 

expenses 

Total 

deposits 

Interest 

on 

member 

deposits 

Total 

Loans 

Dividends 

to 

members 

Interest 

income 

Other 

Income 

2012         

2013         

2014         

2015         

2016         
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Appendix III: Document Review Guide II 

Name of DTS 

 Years 

Short term 

liabilities Liquid assets 

Earnings 

before 

interest and 

tax 

NPL 

Value 

Core 

Capital 

Value 

Earning 

assets 

Core 

Capital 

Value 

Total 

Deposits 

Value 

 

Total 

Assets 

 

Share 

holders 

Equity 

 

2012                 

  

 

2013                 

  

 

2014                 

  

 

2015                 

  

 

2016                 
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APPENDIX IV: List of DTS and the efficiency scores 

         SACCO                    year                 CRSTE                      VRSTE 

CRSTE Bias 
corrected 

scores 

1 2012 0.6147 0.5690 0.4680 

1 2013 0.7561 0.6640 0.6090 

1 2014 0.6560 0.5910 0.5230 

1 2015 0.7827 0.9730 0.6750 

1 2016 0.8063 0.6310 0.6310 

2 2012 0.5860 1.0000 0.3510 

2 2013 0.7547 1.0000 1.0000 

2 2014 0.6839 0.7390 0.4550 

2 2015 0.7588 1.0000 0.6880 

2 2016 0.8344 0.9410 0.7930 

3 2012 0.5448 0.5790 0.5430 

3 2013 0.7780 0.7640 0.7360 

3 2014 0.6622 0.6860 0.6860 

3 2015 0.7614 0.7480 0.7460 

3 2016 0.8094 0.8410 0.8380 

4 2012 0.6074 1.0000 1.0000 

4 2013 0.7567 1.0000 1.0000 

4 2014 0.6695 1.0000 1.0000 

4 2015 0.7913 1.0000 0.9120 

4 2016 0.7944 1.0000 1.0000 

5 2012 0.5880 1.0000 0.6770 

5 2013 0.7712 0.7890 0.7190 

5 2014 0.6949 1.0000 0.7020 

5 2015 0.7571 0.8310 0.8170 

5 2016 0.8192 0.9920 0.8870 

6 2012 0.5741 0.7280 0.5080 

6 2013 0.7552 0.6720 0.5960 

6 2014 0.7050 0.6690 0.5230 

6 2015 0.7823 0.8160 0.7110 

6 2016 0.8316 0.8010 0.7220 

7 2012 0.5783 0.5620 0.4790 

7 2013 0.7243 0.7180 0.7140 

7 2014 0.7221 0.5640 0.5630 

7 2015 0.7778 0.9700 0.9590 

7 2016 0.8058 0.7210 0.7210 

8 2012 0.5615 0.8290 0.7450 

8 2013 0.7746 0.7180 0.6480 
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8 2014 0.6850 0.6720 0.5690 

8 2015 0.7759 0.6430 0.5340 

8 2016 0.7844 0.7440 0.6260 

9 2012 0.5938 1.0000 0.6300 

9 2013 0.7573 1.0000 1.0000 

9 2014 0.6555 0.5900 0.4320 

9 2015 0.7947 0.6920 0.6610 

9 2016 0.8233 0.7340 0.6800 

10 2012 0.6137 0.6960 0.3960 

10 2013 0.7580 0.6050 0.5580 

10 2014 0.6821 0.5630 0.5580 

10 2015 0.8067 0.7360 0.7160 

10 2016 0.8166 0.8220 0.8130 

11 2012 0.5704 1.0000 0.6110 

11 2013 0.7501 1.0000 0.8590 

11 2014 0.6532 1.0000 1.0000 

11 2015 0.7807 0.9700 0.9040 

11 2016 0.7987 0.9750 0.9200 

12 2012 0.5806 0.5830 0.5500 

12 2013 0.7707 0.8230 0.8180 

12 2014 0.6695 0.5340 0.5310 

12 2015 0.7757 0.7770 0.7770 

12 2016 0.7923 0.5910 0.5790 

13 2012 0.6141 0.9170 0.6060 

13 2013 0.7468 1.0000 1.0000 

13 2014 0.6686 1.0000 0.5800 

13 2015 0.7673 1.0000 1.0000 

13 2016 0.8055 0.9600 0.5500 

14 2012 0.5552 0.7510 0.6270 

14 2013 0.7563 1.0000 1.0000 

14 2014 0.6426 1.0000 1.0000 

14 2015 0.7876 0.8910 0.8120 

14 2016 0.8066 0.9590 0.8550 

15 2012 0.5729 0.9050 0.5700 

15 2013 0.7366 1.0000 0.8490 

15 2014 0.6580 1.0000 0.7810 

15 2015 0.7795 1.0000 0.8770 

15 2016 0.7874 1.0000 0.9200 

16 2012 0.5823 1.0000 0.6450 

16 2013 0.7638 1.0000 1.0000 

16 2014 0.6698 1.0000 1.0000 

16 2015 0.7980 1.0000 0.5620 
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16 2016 0.7997 1.0000 0.6540 

17 2012 0.5850 1.0000 1.0000 

17 2013 0.7432 0.7780 0.7610 

17 2014 0.6883 1.0000 1.0000 

17 2015 0.8079 1.0000 0.8730 

17 2016 0.7986 1.0000 0.9160 

18 2012 0.5838 0.6900 0.2720 

18 2013 0.7536 0.6320 0.4880 

18 2014 0.6659 0.6320 0.5010 

18 2015 0.7939 0.6920 0.6060 

18 2016 0.7746 0.6930 0.6540 

19 2012 0.5749 0.8400 0.4350 

19 2013 0.7838 0.8810 0.7370 

19 2014 0.6813 0.8560 0.5770 

19 2015 0.8143 1.0000 0.8350 

19 2016 0.8044 0.8320 0.7930 

20 2012 0.5575 0.7800 0.6710 

20 2013 0.7578 0.8430 0.8410 

20 2014 0.6769 0.7750 0.7470 

20 2015 0.7750 1.0000 1.0000 

20 2016 0.8039 0.8950 0.8900 

21 2012 0.5480 0.4280 0.1980 

21 2013 0.7532 0.6880 0.6510 

21 2014 0.7078 0.6930 0.5700 

21 2015 0.7961 0.7500 0.7200 

21 2016 0.7886 0.8170 0.7250 

22 2012 0.5531 0.4920 0.2690 

22 2013 0.7505 0.8770 0.8210 

22 2014 0.6766 0.8150 0.7780 

22 2015 0.8061 1.0000 1.0000 

22 2016 0.8031 1.0000 1.0000 

23 2012 0.6162 0.9500 0.9480 

23 2013 0.7667 1.0000 1.0000 

23 2014 0.6606 1.0000 1.0000 

23 2015 0.7809 0.7333 0.7320 

23 2016 0.8013 0.7333 0.7320 

24 2012 0.5559 0.6520 0.3740 

24 2013 0.7699 0.7350 0.5780 

24 2014 0.7143 0.7030 0.5260 

24 2015 0.7933 0.7290 0.6400 

24 2016 0.7875 0.8760 0.7730 

25 2012 0.5862 0.1370 0.0000 
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25 2013 0.7833 0.9660 0.7640 

25 2014 0.6521 0.3570 0.3370 

25 2015 0.7679 0.4310 0.3200 

25 2016 0.8203 0.4760 0.4670 

26 2012 0.6032 0.5620 0.4910 

26 2013 0.7746 0.6790 0.6330 

26 2014 0.6500 0.6030 0.4830 

26 2015 0.7882 0.9910 0.9040 

26 2016 0.7981 1.0000 0.8730 

27 2012 0.5639 1.0000 0.6000 

27 2013 0.7600 0.8250 0.5970 

27 2014 0.6630 0.4740 0.4730 

27 2015 0.8101 1.0000 0.7660 

27 2016 0.7885 1.0000 1.0000 

28 2012 0.5419 0.5530 0.2230 

28 2013 0.7786 1.0000 0.9760 

28 2014 0.6884 0.9760 0.7110 

28 2015 0.7723 0.8940 0.7980 

28 2016 0.7993 0.7940 0.6610 

29 2012 0.5817 0.7060 0.6750 

29 2013 0.7542 1.0000 0.9900 

29 2014 0.7074 0.6790 0.6430 

29 2015 0.7938 0.7440 0.7430 

29 2016 0.8099 0.7690 0.7660 

30 2012 0.6221 1.0000 0.8650 

30 2013 0.7741 1.0000 1.0000 

30 2014 0.6624 1.0000 1.0000 

30 2015 0.7895 1.0000 1.0000 

30 2016 0.8118 1.0000 1.0000 

31 2012 0.5797 0.6310 0.3830 

31 2013 0.7571 1.0000 1.0000 

31 2014 0.6883 1.0000 0.8130 

31 2015 0.7972 1.0000 0.7510 

31 2016 0.8028 0.6230 0.6200 

32 2012 0.5716 0.2300 0.2210 

32 2013 0.8058 0.6840 0.6040 

32 2014 0.6592 0.5770 0.5510 

32 2015 0.7665 0.5970 0.5100 

32 2016 0.7925 0.5240 0.5240 

33 2012 0.5948 1.0000 1.0000 

33 2013 0.7728 1.0000 1.0000 

33 2014 0.6786 1.0000 1.0000 
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33 2015 0.8004 1.0000 1.0000 

33 2016 0.8155 1.0000 1.0000 

34 2012 0.5650 0.8360 0.4860 

34 2013 0.7642 0.7800 0.7140 

34 2014 0.6926 0.9970 0.6290 

34 2015 0.7722 1.0000 1.0000 

34 2016 0.7892 1.0000 1.0000 

35 2012 0.5996 0.4930 0.4620 

35 2013 0.7774 0.5930 0.5540 

35 2014 0.6615 0.5810 0.5530 

35 2015 0.7683 0.8530 0.8420 

35 2016 0.7992 0.9550 0.9220 

36 2012 0.5410 0.7420 0.6580 

36 2013 0.7587 1.0000 1.0000 

36 2014 0.6945 1.0000 1.0000 

36 2015 0.7848 1.0000 1.0000 

36 2016 0.7982 1.0000 1.0000 

37 2012 0.5975 0.6180 0.4470 

37 2013 0.7650 0.7330 0.7120 

37 2014 0.6638 0.7800 0.6930 

37 2015 0.8013 0.9730 0.8460 

37 2016 0.8231 0.9140 0.8520 

38 2012 0.5224 0.5210 0.4420 

38 2013 0.7717 0.4330 0.4150 

38 2014 0.6594 0.5950 0.5870 

38 2015 0.8145 0.6510 0.6360 

38 2016 0.8175 0.8040 0.7870 

39 2012 0.5725 0.9900 0.5280 

39 2013 0.7362 0.8510 0.6270 

39 2014 0.7037 0.7110 0.4820 

39 2015 0.7853 0.8360 0.5650 

39 2016 0.7875 0.8080 0.5420 

40 2012 0.5638 1.0000 0.6620 

40 2013 0.7567 1.0000 1.0000 

40 2014 0.6978 1.0000 0.8310 

40 2015 0.7688 1.0000 1.0000 

40 2016 0.8049 1.0000 1.0000 

41 2012 0.6194 1.0000 0.2920 

41 2013 0.7746 1.0000 0.4750 

41 2014 0.6978 1.0000 0.3480 

41 2015 0.7761 1.0000 0.8170 

41 2016 0.8214 1.0000 0.7910 
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42 2012 0.5332 0.4940 0.4910 

42 2013 0.7590 0.6980 0.6790 

42 2014 0.7095 0.6450 0.6380 

42 2015 0.7977 0.7780 0.7780 

42 2016 0.7853 0.7710 0.7430 

43 2012 0.5635 0.3270 0.1850 

43 2013 0.8004 0.7560 0.7090 

43 2014 0.6715 0.7260 0.5580 

43 2015 0.7963 1.0000 1.0000 

43 2016 0.7906 0.8830 0.6940 

44 2012 0.6103 0.7280 0.4630 

44 2013 0.7958 0.6030 0.3150 

44 2014 0.6705 0.6620 0.4380 

44 2015 0.7974 0.9460 0.8690 

44 2016 0.8252 1.0000 0.9610 

45 2012 0.5641 1.0000 0.3220 

45 2013 0.7852 0.8170 0.4350 

45 2014 0.6886 0.8530 0.4060 

45 2015 0.7607 0.9280 0.7760 

45 2016 0.8053 0.9220 0.6680 

46 2012 0.5961 0.4170 0.4020 

46 2013 0.7717 1.0000 1.0000 

46 2014 0.6813 1.0000 1.0000 

46 2015 0.7950 0.8620 0.8370 

46 2016 0.8213 1.0000 1.0000 

47 2012 0.5662 0.4280 0.4180 

47 2013 0.7811 0.6740 0.6740 

47 2014 0.6916 0.5610 0.5600 

47 2015 0.7740 0.7090 0.7070 

47 2016 0.8398 0.8160 0.8050 

48 2012 0.5393 1.0000 0.7170 

48 2013 0.7714 0.9460 0.9180 

48 2014 0.6859 0.9990 0.9080 

48 2015 0.7683 0.9150 0.9040 

48 2016 0.8388 0.9200 0.9180 

49 2012 0.5844 0.8140 0.5850 

49 2013 0.7763 0.5940 0.5040 

49 2014 0.7299 0.4370 0.3490 

49 2015 0.8133 0.5170 0.4390 

49 2016 0.7813 0.6070 0.4880 

50 2012 0.5798 0.9180 0.7700 

50 2013 0.7678 0.7750 0.7670 
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50 2014 0.6937 1.0000 1.0000 

50 2015 0.7967 1.0000 0.9400 

50 2016 0.7937 0.7970 0.7640 

51 2012 0.5891 1.0000 1.0000 

51 2013 0.7606 1.0000 1.0000 

51 2014 0.6141 0.7970 0.4540 

51 2015 0.8302 1.0000 0.6790 

51 2016 0.7945 1.0000 0.7660 

52 2012 0.5727 0.5810 0.5810 

52 2013 0.7286 0.7400 0.7220 

52 2014 0.6645 0.8050 0.7870 

52 2015 0.7871 0.9710 0.9170 

52 2016 0.7941 1.0000 0.9210 

53 2012 0.5828 0.3750 0.2060 

53 2013 0.7695 0.5680 0.5510 

53 2014 0.6947 0.5710 0.5480 

53 2015 0.7776 0.6520 0.6470 

53 2016 0.8113 0.6630 0.6620 

54 2012 0.5536 1.0000 0.4890 

54 2013 0.7739 0.8780 0.6970 

54 2014 0.6796 0.9450 0.5360 

54 2015 0.7926 1.0000 0.6960 

54 2016 0.8095 1.0000 0.7630 

55 2012 0.6186 0.8050 0.7930 

55 2013 0.7629 0.7690 0.6250 

55 2014 0.6580 0.5200 0.5020 

55 2015 0.7968 0.7100 0.7080 

55 2016 0.8219 0.7620 0.7540 

56 2012 0.5716 0.4310 0.4280 

56 2013 0.7530 0.5060 0.5060 

56 2014 0.6741 0.5830 0.5790 

56 2015 0.7854 1.0000 1.0000 

56 2016 0.8117 1.0000 1.0000 

57 2012 0.5395 1.0000 0.9860 

57 2013 0.7585 0.7440 0.7000 

57 2014 0.6625 0.7150 0.6810 

57 2015 0.7756 0.7550 0.7340 

57 2016 0.7916 0.7220 0.6880 

58 2012 0.6117 0.9870 0.3520 

58 2013 0.7725 0.8710 0.6890 

58 2014 0.6738 0.6160 0.4080 

58 2015 0.7937 0.5080 0.4070 
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58 2016 0.7537 0.5440 0.4790 

59 2012 0.5669 0.4900 0.4670 

59 2013 0.7831 0.4670 0.4610 

59 2014 0.7044 0.5810 0.5700 

59 2015 0.8257 0.7180 0.7180 

59 2016 0.8200 0.7160 0.6960 

60 2012 0.5927 0.5840 0.5300 

60 2013 0.7742 1.0000 0.9710 

60 2014 0.6849 0.6070 0.5970 

60 2015 0.7859 0.5550 0.5420 

60 2016 0.7804 0.5980 0.5860 

61 2012 0.5559 0.4570 0.3130 

61 2013 0.7711 0.5480 0.4550 

61 2014 0.6613 1.0000 1.0000 

61 2015 0.7709 0.9820 0.9280 

61 2016 0.8071 1.0000 1.0000 

62 2012 0.5962 1.0000 0.3790 

62 2013 0.7778 1.0000 1.0000 

62 2014 0.6991 1.0000 0.6740 

62 2015 0.7737 1.0000 0.7850 

62 2016 0.7833 0.8150 0.7000 

63 2012 0.5353 0.8600 0.8240 

63 2013 0.7398 0.7610 0.7570 

63 2014 0.7082 0.7780 0.7000 

63 2015 0.8076 0.9210 0.9170 

63 2016 0.7914 0.9120 0.8890 

64 2012 0.5356 0.7610 0.7530 

64 2013 0.7628 0.6290 0.5920 

64 2014 0.6962 0.4950 0.4460 

64 2015 0.7936 0.9710 0.9440 

64 2016 0.7731 0.8040 0.7810 

65 2012 0.6016 0.7770 0.7720 

65 2013 0.7716 1.0000 1.0000 

65 2014 0.6949 0.7220 0.7190 

65 2015 0.7808 0.8130 0.8130 

65 2016 0.7997 0.8150 0.7800 

66 2012 0.5644 0.7020 0.5330 

66 2013 0.7331 0.7870 0.7800 

66 2014 0.6721 1.0000 1.0000 

66 2015 0.8002 1.0000 1.0000 

66 2016 0.8018 0.9910 0.9740 

67 2012 0.5351 0.4370 0.4070 
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67 2013 0.7609 0.5890 0.5620 

67 2014 0.6709 0.5090 0.4910 

67 2015 0.7809 0.7540 0.7470 

67 2016 0.7874 0.9090 0.9040 

68 2012 0.5521 1.0000 1.0000 

68 2013 0.7223 0.8440 0.6340 

68 2014 0.6923 0.8640 0.5970 

68 2015 0.8097 0.7890 0.6310 

68 2016 0.8125 0.8760 0.6630 

69 2012 0.6054 0.5220 0.3920 

69 2013 0.7721 0.5920 0.5000 

69 2014 0.6867 0.5650 0.4770 

69 2015 0.7487 0.8410 0.8260 

69 2016 0.7956 0.7570 0.7010 

70 2012 0.5989 0.6070 0.5320 

70 2013 0.7391 0.8450 0.8330 

70 2014 0.6517 0.6280 0.5450 

70 2015 0.8063 0.7430 0.6960 

70 2016 0.8246 1.0000 1.0000 

71 2012 0.6328 1.0000 1.0000 

71 2013 0.7691 1.0000 1.0000 

71 2014 0.7046 1.0000 1.0000 

71 2015 0.8086 1.0000 1.0000 

71 2016 0.7939 1.0000 1.0000 

72 2012 0.5700 1.0000 0.3030 

72 2013 0.7741 1.0000 0.7950 

72 2014 0.6483 1.0000 0.5200 

72 2015 0.8047 1.0000 0.7540 

72 2016 0.8107 1.0000 0.8120 

73 2012 0.5589 1.0000 1.0000 

73 2013 0.7519 1.0000 0.8950 

73 2014 0.6848 1.0000 0.6820 

73 2015 0.7802 0.9510 0.7870 

73 2016 0.8076 0.8880 0.7150 

74 2012 0.6164 1.0000 0.8190 

74 2013 0.7857 1.0000 1.0000 

74 2014 0.6259 1.0000 1.0000 

74 2015 0.7941 0.6980 0.6910 

74 2016 0.8170 0.6970 0.6940 

75 2012 0.6232 0.9840 0.7380 

75 2013 0.7430 0.6460 0.6390 

75 2014 0.6662 0.5460 0.5430 
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75 2015 0.7535 0.8490 0.8020 

75 2016 0.8060 0.8120 0.8100 

76 2012 0.5842 0.8380 0.3480 

76 2013 0.7478 0.8210 0.4940 

76 2014 0.6782 0.8920 0.5200 

76 2015 0.7967 0.9210 0.7890 

76 2016 0.8226 0.9680 0.8240 

77 2012 0.5688 1.0000 0.4500 

77 2013 0.7533 1.0000 0.8750 

77 2014 0.6771 0.9210 0.6700 

77 2015 0.7944 0.8930 0.8430 

77 2016 0.8085 1.0000 0.9640 

78 2012 0.5293 0.3910 0.3730 

78 2013 0.7707 1.0000 1.0000 

78 2014 0.6983 0.7360 0.6580 

78 2015 0.7775 0.8480 0.8400 

78 2016 0.7981 0.9380 0.9200 

79 2012 0.5452 1.0000 0.4800 

79 2013 0.7366 1.0000 0.8690 

79 2014 0.6593 1.0000 0.6510 

79 2015 0.8004 0.9900 0.7600 

79 2016 0.8022 1.0000 0.7830 

80 2012 0.5779 1.0000 1.0000 

80 2013 0.7874 1.0000 1.0000 

80 2014 0.6617 0.9880 0.5830 

80 2015 0.7834 1.0000 0.6410 

80 2016 0.7953 1.0000 0.6470 

81 2012 0.5969 1.0000 0.4470 

81 2013 0.7832 0.5260 0.4810 

81 2014 0.6916 1.0000 0.5660 

81 2015 0.7798 1.0000 0.9450 

81 2016 0.8037 1.0000 1.0000 

82 2012 0.5991 1.0000 1.0000 

82 2013 0.7441 1.0000 1.0000 

82 2014 0.6320 1.0000 1.0000 

82 2015 0.7691 1.0000 1.0000 

82 2016 0.8043 1.0000 1.0000 

83 2012 0.5642 0.1430 0.0760 

83 2013 0.7833 0.7750 0.7150 

83 2014 0.7021 0.6640 0.6080 

83 2015 0.7459 0.7620 0.6860 

83 2016 0.8087 0.9440 0.8960 
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84 2012 0.6006 0.2540 0.1520 

84 2013 0.7567 0.7690 0.6460 

84 2014 0.7179 0.6270 0.5850 

84 2015 0.7930 0.5990 0.5500 

84 2016 0.8059 0.5430 0.4960 

85 2012 0.5417 1.0000 1.0000 

85 2013 0.8220 1.0000 0.8390 

85 2014 0.7022 1.0000 1.0000 

85 2015 0.7990 1.0000 0.9020 

85 2016 0.8076 1.0000 0.7500 

86 2012 0.6116 0.7720 0.7170 

86 2013 0.7955 0.8720 0.8350 

86 2014 0.6481 0.6180 0.5790 

86 2015 0.8012 0.7010 0.6400 

86 2016 0.8132 0.7340 0.7080 

87 2012 0.5498 0.2720 0.2560 

87 2013 0.7640 0.4170 0.4020 

87 2014 0.6869 0.3950 0.3830 

87 2015 0.7807 0.5180 0.5040 

87 2016 0.7915 0.5200 0.5130 

88 2012 0.5890 1.0000 0.3670 

88 2013 0.7828 1.0000 1.0000 

88 2014 0.6699 1.0000 1.0000 

88 2015 0.7768 1.0000 1.0000 

88 2016 0.8000 1.0000 1.0000 

89 2012 0.5978 1.0000 1.0000 

89 2013 0.7758 1.0000 1.0000 

89 2014 0.7011 1.0000 0.7690 

89 2015 0.7762 0.7000 0.4320 

89 2016 0.8212 0.7430 0.6190 

90 2012 0.5990 0.6330 0.4940 

90 2013 0.7255 0.6980 0.6950 

90 2014 0.6775 0.4990 0.4530 

90 2015 0.7586 0.6640 0.6390 

90 2016 0.8286 0.8910 0.8900 

91 2012 0.6430 1.0000 0.6170 

91 2013 0.7661 1.0000 0.9010 

91 2014 0.6581 1.0000 0.8960 

91 2015 0.7941 1.0000 1.0000 

91 2016 0.7871 1.0000 1.0000 

92 2012 0.5819 1.0000 1.0000 

92 2013 0.7805 0.9150 0.7110 
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92 2014 0.6549 0.7010 0.6960 

92 2015 0.7775 0.8790 0.7690 

92 2016 0.8030 0.7860 0.7840 

93 2012 0.5540 1.0000 1.0000 

93 2013 0.7733 0.8030 0.6070 

93 2014 0.7201 0.7580 0.5390 

93 2015 0.7879 0.8890 0.6500 

93 2016 0.7864 1.0000 0.9150 

94 2012 0.5945 1.0000 0.6960 

94 2013 0.7564 0.9810 0.9000 

94 2014 0.6716 0.8770 0.7910 

94 2015 0.8055 0.8850 0.8120 

94 2016 0.7850 1.0000 0.8950 

95 2012 0.5831 0.9340 0.7220 

95 2013 0.7655 1.0000 1.0000 

95 2014 0.7079 1.0000 1.0000 

95 2015 0.7899 1.0000 1.0000 

95 2016 0.8204 1.0000 1.0000 

96 2012 0.5997 1.0000 1.0000 

96 2013 0.7549 1.0000 1.0000 

96 2014 0.6788 1.0000 1.0000 

96 2015 0.7516 1.0000 1.0000 

96 2016 0.8113 1.0000 1.0000 

97 2012 0.6167 1.0000 1.0000 

97 2013 0.7440 0.8850 0.8740 

97 2014 0.6764 1.0000 0.9730 

97 2015 0.7928 1.0000 1.0000 

97 2016 0.8044 1.0000 1.0000 
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Appendix V: Unit Root Test Results 

 Other statistics are suitable for finite or infinite number of panels.

 P statistic requires number of panels to be finite.

                                                                              

 Modified inv. chi-squared Pm       49.2753       0.0000

 Inverse logit t(449)      L*      -30.3967       0.0000

 Inverse normal            Z       -15.3856       0.0000

 Inverse chi-squared(194)  P      1164.6101       0.0000

                                                                              

                                  Statistic      p-value

                                                                              

Drift term:   Not included                  ADF regressions: 0 lags

Time trend:   Not included

Panel means:  Included

AR parameter: Panel-specific                Asymptotics: T -> Infinity

Ha: At least one panel is stationary        Number of periods =      5

Ho: All panels contain unit roots           Number of panels  =     97

                                                   

Based on augmented Dickey-Fuller tests

Fisher-type unit-root test for biasefficiencyscores

. xtunitroot fisher biasefficiencyscores, dfuller lags(0)

 

 Other statistics are suitable for finite or infinite number of panels.

 P statistic requires number of panels to be finite.

                                                                              

 Modified inv. chi-squared Pm       32.5909       0.0000

 Inverse logit t(484)      L*      -19.3314       0.0000

 Inverse normal            Z       -10.7406       0.0000

 Inverse chi-squared(194)  P       835.9665       0.0000

                                                                              

                                  Statistic      p-value

                                                                              

Drift term:   Not included                  ADF regressions: 0 lags

Time trend:   Not included

Panel means:  Included

AR parameter: Panel-specific                Asymptotics: T -> Infinity

Ha: At least one panel is stationary        Number of periods =      5

Ho: All panels contain unit roots           Number of panels  =     97

                                           

Based on augmented Dickey-Fuller tests

Fisher-type unit-root test for assetquality

. xtunitroot fisher assetquality, dfuller lags(0)
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 Other statistics are suitable for finite or infinite number of panels.

 P statistic requires number of panels to be finite.

                                                                              

 Modified inv. chi-squared Pm       24.6043       0.0000

 Inverse logit t(479)      L*      -11.3343       0.0000

 Inverse normal            Z        -3.0900       0.0010

 Inverse chi-squared(194)  P       678.6483       0.0000

                                                                              

                                  Statistic      p-value

                                                                              

Drift term:   Not included                  ADF regressions: 0 lags

Time trend:   Not included

Panel means:  Included

AR parameter: Panel-specific                Asymptotics: T -> Infinity

Ha: At least one panel is stationary        Number of periods =      5

Ho: All panels contain unit roots           Number of panels  =     97

                                              

Based on augmented Dickey-Fuller tests

Fisher-type unit-root test for capitaladequacy

. xtunitroot fisher capitaladequacy, dfuller lags(0)

 

                                                                              

 Other statistics are suitable for finite or infinite number of panels.

 P statistic requires number of panels to be finite.

                                                                              

 Modified inv. chi-squared Pm       28.5838       0.0000

 Inverse logit t(489)      L*      -16.0148       0.0000

 Inverse normal            Z        -7.8446       0.0000

 Inverse chi-squared(194)  P       757.0364       0.0000

                                                                              

                                  Statistic      p-value

                                                                              

Drift term:   Not included                  ADF regressions: 0 lags

Time trend:   Not included

Panel means:  Included

AR parameter: Panel-specific                Asymptotics: T -> Infinity

Ha: At least one panel is stationary        Number of periods =      5

Ho: All panels contain unit roots           Number of panels  =     97

                                        

Based on augmented Dickey-Fuller tests

Fisher-type unit-root test for liquidity

. xtunitroot fisher liquidity, dfuller lags(0)
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 Other statistics are suitable for finite or infinite number of panels.

 P statistic requires number of panels to be finite.

                                                                              

 Modified inv. chi-squared Pm       28.6717       0.0000

 Inverse logit t(479)      L*      -16.8715       0.0000

 Inverse normal            Z        -8.4673       0.0000

 Inverse chi-squared(194)  P       758.7670       0.0000

                                                                              

                                  Statistic      p-value

                                                                              

Drift term:   Not included                  ADF regressions: 0 lags

Time trend:   Not included

Panel means:  Included

AR parameter: Panel-specific                Asymptotics: T -> Infinity

Ha: At least one panel is stationary        Number of periods =      5

Ho: All panels contain unit roots           Number of panels  =     97

                                             

Based on augmented Dickey-Fuller tests

Fisher-type unit-root test for earningsrating

. xtunitroot fisher earningsrating, dfuller lags(0)

 

 

 Other statistics are suitable for finite or infinite number of panels.

 P statistic requires number of panels to be finite.

                                                                              

 Modified inv. chi-squared Pm       33.8447       0.0000

 Inverse logit t(489)      L*      -20.7843       0.0000

 Inverse normal            Z       -11.9420       0.0000

 Inverse chi-squared(194)  P       860.6624       0.0000

                                                                              

                                  Statistic      p-value

                                                                              

Drift term:   Not included                  ADF regressions: 0 lags

Time trend:   Not included

Panel means:  Included

AR parameter: Panel-specific                Asymptotics: T -> Infinity

Ha: At least one panel is stationary        Number of periods =      5

Ho: All panels contain unit roots           Number of panels  =     97

                                        

Based on augmented Dickey-Fuller tests

Fisher-type unit-root test for saccosize

. xtunitroot fisher saccosize, dfuller lags(0)
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. 

                                                                              

 Other statistics are suitable for finite or infinite number of panels.

 P statistic requires number of panels to be finite.

                                                                              

 Modified inv. chi-squared Pm       22.7435       0.0000

 Inverse logit t(489)      L*      -17.1868       0.0000

 Inverse normal            Z       -15.6839       0.0000

 Inverse chi-squared(194)  P       641.9943       0.0000

                                                                              

                                  Statistic      p-value

                                                                              

Drift term:   Not included                  ADF regressions: 0 lags

Time trend:   Not included

Panel means:  Included

AR parameter: Panel-specific                Asymptotics: T -> Infinity

Ha: At least one panel is stationary        Number of periods =      5

Ho: All panels contain unit roots           Number of panels  =     97

                                                            

Based on augmented Dickey-Fuller tests

Fisher-type unit-root test for biascorrectedefficiencyscores

. xtunitroot fisher biascorrectedefficiencyscores, dfuller lags(0)
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 Other statistics are suitable for finite or infinite number of panels.

 P statistic requires number of panels to be finite.

                                                                              

 Modified inv. chi-squared Pm       24.8995       0.0000

 Inverse logit t(484)      L*      -15.9826       0.0000

 Inverse normal            Z       -10.4965       0.0000

 Inverse chi-squared(194)  P       684.4630       0.0000

                                                                              

                                  Statistic      p-value

                                                                              

Newey-West lags: 0 lags

Time trend:      Not included

Panel means:     Included

AR parameter:    Panel-specific             Asymptotics: T -> Infinity

Ha: At least one panel is stationary        Number of periods =      5

Ho: All panels contain unit roots           Number of panels  =     97

                                           

Based on Phillips-Perron tests

Fisher-type unit-root test for assetquality

. xtunitroot fisher assetquality, pperron lags(0)

. 

                                                                              

 Other statistics are suitable for finite or infinite number of panels.

 P statistic requires number of panels to be finite.

                                                                              

 Modified inv. chi-squared Pm       29.1279       0.0000

 Inverse logit t(489)      L*      -18.0716       0.0000

 Inverse normal            Z       -10.5934       0.0000

 Inverse chi-squared(194)  P       767.7533       0.0000

                                                                              

                                  Statistic      p-value

                                                                              

Newey-West lags: 0 lags

Time trend:      Not included

Panel means:     Included

AR parameter:    Panel-specific             Asymptotics: T -> Infinity

Ha: At least one panel is stationary        Number of periods =      5

Ho: All panels contain unit roots           Number of panels  =     97

                                              

Based on Phillips-Perron tests

Fisher-type unit-root test for capitaladequacy
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 Other statistics are suitable for finite or infinite number of panels.

 P statistic requires number of panels to be finite.

                                                                              

 Modified inv. chi-squared Pm       34.8308       0.0000

 Inverse logit t(489)      L*      -21.3537       0.0000

 Inverse normal            Z       -12.6123       0.0000

 Inverse chi-squared(194)  P       880.0875       0.0000

                                                                              

                                  Statistic      p-value

                                                                              

Newey-West lags: 0 lags

Time trend:      Not included

Panel means:     Included

AR parameter:    Panel-specific             Asymptotics: T -> Infinity

Ha: At least one panel is stationary        Number of periods =      5

Ho: All panels contain unit roots           Number of panels  =     97

                                        

Based on Phillips-Perron tests

Fisher-type unit-root test for liquidity

. xtunitroot fisher liquidity, pperron lags(0)

 

 

. 

                                                                              

 Other statistics are suitable for finite or infinite number of panels.

 P statistic requires number of panels to be finite.

                                                                              

 Modified inv. chi-squared Pm       27.5183       0.0000

 Inverse logit t(489)      L*      -17.3435       0.0000

 Inverse normal            Z       -10.9724       0.0000

 Inverse chi-squared(194)  P       736.0483       0.0000

                                                                              

                                  Statistic      p-value

                                                                              

Newey-West lags: 0 lags

Time trend:      Not included

Panel means:     Included

AR parameter:    Panel-specific             Asymptotics: T -> Infinity

Ha: At least one panel is stationary        Number of periods =      5

Ho: All panels contain unit roots           Number of panels  =     97

                                            

Based on Phillips-Perron tests

Fisher-type unit-root test for earningrating

. xtunitroot fisher earningrating, pperron lags(0)
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 Other statistics are suitable for finite or infinite number of panels.

 P statistic requires number of panels to be finite.

                                                                              

 Modified inv. chi-squared Pm       33.8822       0.0000

 Inverse logit t(489)      L*      -20.8057       0.0000

 Inverse normal            Z       -11.9472       0.0000

 Inverse chi-squared(194)  P       861.4022       0.0000

                                                                              

                                  Statistic      p-value

                                                                              

Newey-West lags: 0 lags

Time trend:      Not included

Panel means:     Included

AR parameter:    Panel-specific             Asymptotics: T -> Infinity

Ha: At least one panel is stationary        Number of periods =      5

Ho: All panels contain unit roots           Number of panels  =     97

                                        

Based on Phillips-Perron tests

Fisher-type unit-root test for saccosize

. xtunitroot fisher saccosize, pperron lags(0)
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