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Abstract 

This study aims at evaluating technical efficiency of microfinance institutions operating in Tanzania, as 
both the producer of loans to poor clients and as intermediary institutions for the poor clients. The study 
used unbalanced panel data for three years 2009-2011 with a sample of 29 Microfinance institutions. The 
findings of the study indicate higher average technical efficiency under production efficiency and lower 
technical efficiency under intermediation efficiency. The average technical efficiency scores were 0.7796, 
07731 and 0.8586 under production efficiency and 0.05, 0.1321, 0.2531 under intermediation efficiency for 
the three years respectively. Most of inefficiencies in MFIs were a result of inappropriate allocation of 
inputs or operating at inappropriate scale as the average efficiency scores were high under pure technical 
efficiency as compared to scale efficiency while most of the inefficient firms were operating under 
decreasing return to scale. The results by status show that NGOs and NBFIs were the best performers in 
both production and intermediation efficiency contrary to most of the empirical findings. The study 
recommends that MFIs in Tanzania should reduce their operating cost, increase their revenues and improve 
their resource allocation in order to improve their intermediation efficiency since it present their main 
objective which is outreach to the poor and low income household.  
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1. Introduction 

Microfinance institutions are important sources of finance to the poor and constrained people who are not 
reached by formal financial institutions, due to their inability to meet formal lending requirements and standards 
(Robinson, 2003). These institutions provide a broad range of services such as deposits, loans, payment services 
and insurance services to the poor and low income households who are excluded by formal financial systems, 
using informal lending mechanisms (Kneiding & Mas, 2009). The major objective of these institutions is poverty 
alleviation by financially empowering the poor and low income households to enable them sustain living, engage 
in productive activity and operate their tin businesses (Lazer, 2008). 

Financial sector in Tanzania is dominated by informal and semi formal financial service providers who serve 
about 31.6% of the total population leaving, 12.4% being served by formal financial providers while 56% of the 
population is still excluded and unreached (FinScope, 2009). Microfinance sector as the major provider of semi 
formal and informal financial services in Tanzania has recently gained importance and popularity as an important 
source of finance to the poor, low income individual and SMEs in both urban and rural areas. Since financial 
sector reforms which started in 1990s, microfinance sector has been fast growing in terms of size of institutions, 
number of service providers and the number of people served by the sector (Triodos Facet, 2011). The major 
players on microfinance services in the country include NGOs, Microfinance companies, SACCOs and few 
commercial banks which also provide microfinance services (BOT, 2010). With exceptional of commercial 
banks offering microfinance services, most of the remaining institutions depends on public funds from 
government, donors and development partners for their entire operations. Studies conducted in the country show 
that, most of the Microfinance institutions are not financially sustainable as they do not cover their operating 
costs using their operating revenue. Other Microfinance institutions have poor funds management, poor 
repayment collection and low outreach to the poor due to entirely dependence on subsidies (Marr & Tubaro, 
20011, Nyamsogoro, 2010). On the other hand, FinScope survey (2009) on demand and barriers of access of 
financial services in the country show that, more than half of the population is excluded from both formal and 
informal financial service due to lack of knowledge and poverty and ignorance. 
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Although microfinance sector in the country has gained importance as a key tool for fighting poverty and ensure 
the realization of millennium goals (Triodos Facet, 2011), the outreach to the poor and low income household is 
still low, as more than half of the population has not been reached yet (FinScope, 2009, Marr and Tobaro, 2011). 
This brings question about the performance of these institutions especially on their efficient use of the public 
funds received from the government and donors. The need for efficient Microfinance institutions is not a 
question of focus in Tanzania only but also among different microfinance stakeholders around the world. They 
all require better allocation of public funds that are channeled to microfinance institutions, to ensure the 
provision of financial services to the poor on efficiency and sustainable basis (Basu et al, 2004). This study aims 
at evaluating the technical efficiency of microfinance institutions in Tanzania, as both the producers and 
providers of financial services to the poor and low income households and as the intermediary institutions that 
mobilize funds and channels them to the poor.  

 

2. Literature Review 

Efficiency refers to the better use of resources to maximize the production of the goods and services of the firms, 
it concerns with the relationship between the input resources such as labor costs, capital and equipment and the 
output produced using the inputs (Farrell, 1957). Efficiency measures indicate how well organizations use their 
resources to produce goods and services, and the rate at which the input resources are used to produce or deliver 
the outputs. According to Farrell (1957) economic efficiency of any firm has two main components, technical 
efficiency and allocative efficiency, technical efficiency refers to the ability and willingness of a firm to 
maximize output with a given set of inputs, it describes production that has the lowest possible opportunity cost 
with no waste of materials in the production of goods or services. Firm’s technical efficiency can further be 
divided into scale efficiency and pure technical efficiency. Scale efficiency refers to the firm’s ability to work at 
its optimal scale while pure technical efficiency refers to the firm’s ability to avoid waste by producing as much 
output as input usage allows or by using as little input as output production allows. Allocative efficiency in the 
other hand refers to the ability and willingness of a firm to use the inputs optimally given the input prices.  

Efficiency in microfinance institutions refers to how well microfinance institutions allocate the input resources 
such as asset, subsidies and personnel to produce output measured in terms of the loan portfolio and poverty 
outreach (Bassem, 2008). Efficiency of Microfinance institutions was not an area of focus for a long time due to 
a number of reasons. First, microfinance was initially designed as credit delivery system that provide financial 
services to the poor by removing the need for collateral and creating banking system based on mutual trust, 
accountability, participation and creativity. With the primary objective of poverty alleviation, Microfinance 
institutions only focused on outreach to the poor and social impact through microfinance projects. Second, most 
microfinance projects were entirely donor funded who only required social impact as the measure of the 
achievement of the project objectives (Christen et al, 2004; Brau & Woller, 2004). Lastly, it was due to 
institutional characteristics of Microfinance firms which make them inefficient firms as compared to the larger 
financial institutions (Brandt et al, 2003). According to Hulme & Mosley (1996) the unit cost for small loans to 
the poor customers by microfinance institutions is higher as compared to unit cost of larger loans. Furthermore, 
making small loans to customers involves high transaction costs in terms of screening, monitoring and 
administration costs per loan (Conning, 1999; Paxton & Cuevas 2002; Lupenu & Zeller 2002). 

Recently MFIs were confronted with a number of challenges which have affected their operations and the way of 
doing business (Rhyne & Otero, 2006). With increased number of institutions offering microfinance services and 
involvement of commercial banks in microfinance services, competition has dramatically increased in which 
microfinance institutions not only compete for customers but also for scarce donor funds to finance their 
operations (Hermes et al, 2009). This resulted into the need for efficient microfinance institutions with better 
allocation of input resource in the production of output. Efficient operations in Microfinance institutions is a the 
key to financial sustainability and improved performance, according to (Nieto et al, 2007), an efficient 
microfinance firm allocate better its resources and minimize wastes which in turn lead to both improved 
financial performance and social performance. Bassem (2008) argues that, the fact that microfinance institutions 
do not operate in the same way as commercial banks, does not mean that efficiency and profitability is not 
important, rather these institutions have to strike a balance between efficiency, financial sustainability and profit 
seeking in one hand and social effort through improved economic and living conditions of rural and urban poor 
on the other hand. Due to this double bottom line of Microfinance institutions, they can only be declared 
efficient when they optimize their resources to satisfy both financial and social outputs. An efficient financially 
viable microfinance institution is also able to develop scale and financial leverage which enables it not only to 
reach more poor people but also to multiply contributions from donors by trapping more funds from commercial 
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sources (Fox, 1995). 

Evidences from empirical studies have shown the presence of inefficiency among microfinance especially when 
they are compared to other financial institutions. The findings reported by Kabedea &Berhanu (2013) show that 
on average Ethiopian microfinance institutions are 33.5% less efficient as compared to commercial banks. The 
major reasons for such inefficiency being the provision of small size loans, focus on outreach only and reliance 
of non commercial sources of funds. Servin et al (2012) on the other hand reports that, in Latin America NGOs 
and Cooperatives which are major providers of microfinance services are less efficient compared to banks and 
non bank financial institutions. The comparison of performance and efficiency of microfinance institutions with 
commercial banks in India has shown that banks by far outperform microfinance institution in both efficiency 
and overall performance (Bi & Pandey, 2011). The reasons for such setback in microfinance efficiency and 
performance being the business model used, which is associated with high staff training costs, high operating 
costs and provision of short term smaller loans. The findings from Peru also show that on average microfinance 
institutions operating in the country were inefficient in terms of cost efficiency, the reasons being the asset levels 
and market concentration. Microfinance institutions with large asset base and which operate in less concentrated 
areas were more efficient than their counterparts while the size of loan and the use commercial funds was also 
found to contribute to cost efficiency level of microfinance institutions. Inefficiency of Microfinance institutions 
is also witnessed in several countries around the global such as South Africa (Baumann, 2005), Pakistan (Ahmad, 
2011), Bangladesh (Islam et al, 2011), Ghana (Abayie et al, 2011) and in Mediterranean Zone (Bassem, 2008). 
The findings show that most of the microfinance institutions inefficiency was technical in nature, with 
microfinance banks outperforming traditional microfinance institutions (Haq et al, 2010).  

 

3. Methodology 

The measurement of technical efficiency of microfinance institutions involves two major approaches, production 
approach and intermediation approach. Production approach considers microfinance institutions as producers of 
deposits and loans using input resources such as assets, capital and personnel (Haq et al, 2010; Bassem, 2008). 
Production approach measures how efficiency microfinance institutions use the input resources in the production 
of output. Unlike in manufacturing firms, there no physical products produced rather the output is measured in 
terms of the loan portfolio, financial revenue or the number of loans channeled to the clients (Nieto, et al, 2009). 
Intermediation approach on the other hand considers microfinance institutions, as a financial intermediary 
mobilizing funds in terms of deposits and borrowings from surplus units and channels them to the poor clients 
with deficits. Although intermediation approach is more appropriate for financial institutions as it measures the 
efficiency to which deposits and loans are intermediated with severs and borrower, its application in 
microfinance institutions is limited.  Most of Microfinance institutions do not mobilize funds in terms of deposits 
and do use commercial funds in terms of debts which have resulted into dominance of production approach in 
the measurement of microfinance technical efficiency (Ahmad, 2011, Bassem, 2008). Among the empirical 
studies which employed intermediation efficiency include, Hermes et al (2011) which uses operating expenses, 
financial expenses and total expenses as a proxy for funds mobilized and loan portfolio as output and Haq et al 
(2010) which estimates intermediation efficiency of microfinance institution in Vietnam using cost per borrower, 
cost per saver and operating expenses as input proxy for funds mobilize to produce gross loan portfolio. 
Estimation of production efficiency on the other hand has used asset, personnel and operating costs as inputs 
variables used to produce loan portfolio (Bassem, 2008; Nieto et al, 2009). 

The estimation of both production and intermediation efficiency in Microfinance institutions is dominated by the 
use of data envelopment analysis model (DEA) and stochastic frontier analysis model (SFA). Unlike SFA, DEA 
is non parametric approach which estimates the relative efficiency of firms by comparing all firms to the best 
performer using the identical inputs and outputs (Coelli et al, 1998). DEA is the most widely used tool in the 
estimation of Microfinance institutions efficiency as compared to SFA. This is due to its ability to handle 
multiple inputs and outputs which is important characteristics of microfinance institutions, as they use multiple 
input resources (assets, capital, personnel) to produce multiple output such as loan and financial revenue 
(Ruggiero, 2005). DEA also is useful for microfinance institutions since it does not require prices for inputs and 
output which are difficult to estimate as most of the microfinance inputs are not obtained at market rates (Drake 
& Hall, 2003). This study also uses DEA model input oriented to estimate intermediation efficiency and 
production efficiency of MFIs in Tanzania. Input oriented model was chosen based on the assumption that MFIs 
have more controls on inputs resources as compared to outputs; hence we seek to estimate the extent to which 
they can adjust inputs variables in the production of outputs. Efficiency scores were estimated basing on both 
CCR model (Charnes et al, 1978) and BCC model (Banker et al, 1984) in order to capture efficiency scores 
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under both constant returns to scale, variable return to scale and scale efficiency. To specify the efficiency model 
for microfinance institutions, assume we have n Microfinance institutions each using m inputs to produce s  
outputs, we can represent technical efficiency (TE) using input orientation CCR model as, 

 

 
 

Where: TE is the technical efficiency ratio of the MFIo, Vi, µr are the weights for the ith inputs and rth outputs, m 
is the number of inputs variables, s is the number of output variables, n is the of MFIs, 𝞆io and ro are values of 
input i and output r for MFIo. The above equation is the fractional linear programming equation with an infinite 
number of solutions, in order to enable easy solving; the equations can be converted into DEA linear problem by 
adding an additional constraint, 

 
The equations for input minimization would then be 

 

 

 
 

Where: Ɛ is a non Archimedean quantity which is smaller than any positive real number, Ɵo is the proportion of 
MFIo input which is needed to produce a quantity of output equivalent to the best performer MFIs 𝛌j, S- and S+ 
are input and output slack variables respectively, 𝛌j is a (nx1) column vector of constants indicating 
benchmarked MFIs for MFIo. The above model gives efficiency estimation under constant return to scale, in 
order to estimate efficiency score under variable return to scale; we modify CCR model by adding another 
constraint as proposed by Banker et al (1984). 

The BCC minimization model can be presented as 

 
The BCC minimization model can be presented as 
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The efficiency score ranges from 0 to 1, MFIs with efficiency score of 1 are the efficient ones and the best 
performers among others, while MFIs with <1 efficiency score are inefficient one hence need to improve their 
resources allocation in order to reach the efficient frontier line. The BCC model decomposes technical efficiency 
into pure technical efficiency and scale efficiency; the scale efficiency is computed as the ratio of technical 
efficiency to pure technical efficiency. 

The study uses three input variables, and two output variables in the estimation of production efficiency, the 
input variable used are total assets, personnel and operating costs while output variables used are gross loan 
portfolio and financial revenues. In the estimation of intermediation efficiency, the study uses one input variable 
and one output variable, the input variable used is the total funds mobilized which is the sum of total deposits 
mobilized and total borrowings while gross loan portfolio is used as the output variable. The study uses total 
funds mobilized as the sum of deposit and borrowing because some MFIs do not mobilize deposits while others 
do not use debts, but they use at least one of the two, the total funds from the two sources was then a good proxy 
for commercial funds mobilized by MFIs. The choice of input and output variables is based on their frequency of 
uses in MFIs empirical studies.  

 

4. Results 

The findings of the study show that MFIs in Tanzania have high average technical efficiency under production 
approach for both constant return to scale (CRS) and variable return to scale (VRS). The average technical 
efficiency under constant return to scale was 0.7796, 07731 and 0.8586 for the three years while the average pure 
technical efficiency was 0.8544, 0.8441 and 0.9039 for 2009 to 2011 respectively (Table 1). The efficiency 
results imply that less than 30% reduction in the average inputs used was needed, for all MFIs in order to be 
efficient on average terms without affecting the output levels. The average scale efficiency was also higher 
(0.8793, 0.9123, 0.9497) indicating that most of MFIs in the country operate at their most productive scales 
while the sources of inefficiency were mostly due to misallocation of inputs resources as scales efficiency was 
higher than pure technical efficiency in all three years. 

Table 1: Efficiency Results Summary 

Production Approach (Input Oriented)  2009 2010 2011 

Number of Firms 30 29 29 

Number of Efficient MFIs (CRS) 8 8 10 

Number of Efficient MFIs (VRS) 13 13 13 

Average Technical Efficiency (CRS) 0.7796 0.7731 0.8586 

Average Pure Technical Efficiency (VRS) 0.8544 0.8441 0.9039 

Average Scale Efficiency 0.8793 0.9123 0.9497 
 
Although average production efficiency was high, the findings show only 8 MFIs were at the efficient frontier 
(2009, 2010) and 10 firms in 2011. This implies that the majority of MFIs reviewed were not at the frontier line; 
hence they were relatively inefficient and needed to reduce their inputs while maintaining the output levels to 
reach the frontier line. The results on production return to scale show, 72.73%, 57.14% and 63.16% of the 
inefficient MFIs operated at increasing return to scale while 27.27%, 42.86% and 36.84% of inefficient firms 
were at decreasing return to scale for the three years respectively. Although most of the MFIs reviewed were 
operating at increased return to scale which indicates possibilities of improving efficiency performance in the 
future, the trend was not positive. The number of MFIs operating at increasing return to scale was high in 2009 
as compared to 2011, indicating the possibilities of increases in inefficiency, unless there operational changes 
among the MFIs. 
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Unlike on production efficiency, the results on intermediation technical efficiency were on average very low, 
showing high inefficiency on MFIs intermediation role. The average technical efficiency scores were 0.05, 
0.1321 and 0.2531 under constant return to scale and 0.3527, 0.3997 and 0.4945 under variable return to scale, 
for 2009 to 2011 respectively (Table 2). 

Table 2: Efficiency Results Summary 

Intermediation Approach (Input Oriented) 2009 2010 2011 

Number of Firms 29 29 29 

Number of Efficient MFIs (CRS) 1 1 1 

Number of Efficient MFIs (VRS) 4 4 6 

Average Technical Efficiency (CRS) 0.0500 0.1321 0.2531 

Average Pure Technical Efficiency (VRS) 0.3527 0.3997 0.4945 

Average Scale Efficiency 0.2000 0.5596 0.5775 
Although the efficiency trend was positive in the three years, the efficiency scores were very low requiring a 
decrease of more than 75% of overage inputs while maintaining the output levels to attain efficiency in average 
terms. Alternatively this can be explained as a low outreach to the poor, results show that although MFIs 
mobilize more funds inform of savings and borrowings, the loan portfolio is still low. The average gross loan 
portfolio was supposed to be created by only 5%, 13.21% and 25.31% of the average funds mobilized under 
constant return to scale, as well as 35.27%, 39.97% and 49.45% under variable return to scale for the three years 
respectively. This imply that on average MFIs are not channeling most of their funds to the deficit units which 
are poor clients and they operate with high costs, at least when they are compared to the best performer of the 
intermediation efficiency. 

Efficiency by status shows that Microfinance companies, NGOs and NBFIs, have higher average technical 
efficiency than commercial banks, community banks and cooperative banks in both intermediation efficiency 
and production efficiency. Among the efficient firms under production efficiency, 3 were NGOs, 2 were 
Commercial banks, 2 were MFC and 1 was NBFI in 2009. In 2010, the efficient firms were 3 NGOs, 2 NBFIs, 2 
Commercial banks and 1 MFC while in 2011 efficient firms were 5 NGOs, 3 Commercial banks, 1 Cooperative 
and 1 MFC Table (3). 

Table 3: Average Technical Efficiency by Status 

  

Intermediation Approach Production Approach 

2009 2010 2011 2009 2010 2011 

Commercial BANK 

CRS 0.0071 0.0526 0.1153 0.6159 0.7299 0.8096 

VRS 0.4932 0.4997 0.5071 0.7547 0.7875 0.8831 

SCALE 0.0253 0.3738 0.3162 0.7188 0.9178 0.9172 

Community Bank 

CRS 0.0221 0.0665 0.1888 0.8433 0.5976 0.8693 

VRS 0.2490 0.1560 0.2616 0.9484 0.7851 0.9227 

SCALE 0.1948 0.6339 0.7664 0.8937 0.7829 0.9414 

Cooperative Bank 

CRS 0.0101 0.0562 0.1359 0.7879 0.6359 0.7457 

VRS 0.0257 0.0673 0.1775 0.8400 0.7432 0.7732 

SCALE 0.3894 0.8006 0.7949 0.9401 0.8521 0.9627 

Microfinance 
Companies 

CRS 0.3476 0.4166 0.3834 0.8979 0.9161 0.9012 

VRS 0.6566 0.6021 0.5650 0.9882 0.9977 0.9791 

SCALE 0.3671 0.6186 0.7682 0.9064 0.9179 0.9179 

NBFI 

CRS 0.0182 0.1058 0.2872 0.7340 0.7929 0.7813 

VRS 0.0632 0.1357 0.3719 0.7344 0.7995 0.7865 

SCALE 0.3861 0.8113 0.7382 0.9993 0.9834 0.9938 

NGO 

CRS 0.0239 0.1779 0.4145 0.8911 0.8779 0.9650 

VRS 0.3507 0.5261 0.7062 0.9134 0.9267 0.9852 
SCALE 0.1950 0.5339 0.5874 0.9708 0.9484 0.9798 

 
The average technical efficiency scores under intermediation technical efficiency were Microfinance companies 
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(34.76%, 41.66%, 38.34%), NGOs (2.39%, 17, 79%, 41.45%), NBFIs (1.82%, 10.58%, 28.72%), Commercial 
banks (0.71%, 5.26%, 11.53%), Community banks (2.21%, 6.65%, 18.88%) and Cooperative banks (1.01%, 
5.62%, 13.59%) for the three years respectively. Although the overall intermediation efficiency was low, 
microfinance companies, NGOs and NBFIs outperformed banks while commercial banks were the least 
performers among the banks offering microfinance services. The low intermediation efficiency of banks could be 
a result of less involvement of banks in microfinance services unlike to NGOs, NBFIs and Microfinance 
institutions whose major activity is microfinance services. The result show that Banks in average were supposed 
to generate the current level of output using less than 20% of their average input resources they had used as 
compared to Microfinance companies, NGOs and NBFIs which needed less than 50% of their average input 
resource to generate the current level of the output. Production efficiency also reveals that Microfinance 
companies were the best performers as compared to other institutions although on average, the relative efficiency 
results were high. The level of inefficiency was found to be less than 20% in all firms for the three years, and 
scale efficiency was higher than pure technical efficiency in both types of Microfinance institutions. 

Efficiency performance of individual Microfinance institutions shows that Blue Finance Ltd was the only best 
performer under intermediation efficiency constant return to scale. Under variable return to scale, CRDB, Blue 
Finance Ltd, IDYDC and Blue finance were at efficiency frontier line. Under production efficiency, Blue 
Finance Ltd, CRDB, DCB and YOSEFO were relatively efficient in all three years.    

 

5. Conclusion 

The study evaluates technical efficiency of Microfinance institutions operating in Tanzania, as both the producer 
of loans to poor clients and as intermediary institutions mobilizing funds from surplus units and channeling them 
to the deficit poor clients. The study used unbalanced panel data for three years 2009-2011 with 8 NGOs, 3 
NBFIs, 3 Microfinance companies, 3 Cooperative banks, 3 Community banks and 9 commercial banks offering 
microfinance services. The study used DEA model input oriented to compute efficiency score under both 
constant and variable return to scale. 

The findings of the study indicate higher average technical efficiency under production efficiency and lower 
technical efficiency under intermediation efficiency. The average technical efficiency were  0.7796, 07731 and 
0.8586 CRS and 0.8544, 0.8441 and 0.9039 under variable return to scale for three years respectively, indicating 
low inefficiency of less that 30% in all three years of review. The average scores in intermediation efficiency 
were 0.05, 0.1321, 0.2531 under constant return to scale and 0.3527, 0.3997, 0.4945 variable return to scale 
indicating high intermediation inefficiency among MFIs reviewed. Most of inefficiencies in MFIs were found to 
be a result of inappropriate allocation of inputs or operating at inappropriate scale, as the average efficiency 
scores were higher under scale efficiency as compared to pure technical efficiency while most of the firms were 
found to operate under decreasing return to scale. The results by status show that NGOs and NBFIs were the best 
performers in both production and intermediation efficiency as compared to while performance by individual 
MFIs show that Blue Finance Ltd, CRDB, DCB and YOSEFO were relatively efficient for three years under 
production efficiency, and only Blue Finance was efficient for three years under intermediation efficiency. 

The findings of this study are somehow different from findings in most of efficiency studies in MFIs which 
report the presence of higher inefficiency in both production and intermediation efficiency (Abaiye et al, 2011; 
Islam et al, 2011). The findings on production efficiency indicate higher efficiency among MFIs indicating better 
allocation of input resources in the production of outputs. On the other hand, the study finds higher efficiency 
among NGOs and NBFIs as compared to commercial banks, cooperative banks, and community bank contrary to 
most of the empirical findings which report banks to outperform traditional microfinance institutions (Haq, 2010; 
Servin et al, 2012; Biz & Pandey, 2011). The results on scale efficiency were higher than pure technical 
efficiency, indicating that most of inefficiencies are either due to improper allocation of input resources or 
operation at inappropriate scale contrary to most empirical results which indicate that most of inefficiencies in 
MFIs were technical in nature (Qayyum & Munir, 2006; Haq et al, 2010). 

From findings of the study it is recommended that MFIs in Tanzania should reduce their operating cost, increase 
their revenues and better allocate their resources in order to improve their intermediation efficiency since it 
present the main objective of MFIs which is outreach to the poor and low income household.  
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Appendix1. Efficiency Scores (Production Approach) 

  2009 2010 2011 

MFIs CRS VRS Scale 
RT
S CRS VRS Scale 

RT
S CRS VRS Scale 

RT
S 

TZ1 
0.787
3 

0.831
4 

0.946
9 drs 

0.615
8 

0.654
8 

0.940
4 drs 

0.757
3 

0.837
6 

0.904
1 drs 

TZ2 
0.833
1 

0.872
5 

0.954
9 drs 

0.690
3 

0.770
7 

0.895
7 drs 

0.813
9 

0.818
6 

0.994
2 drs 

TZ3 
1.000
0 

1.000
0 

1.000
0 crs 

1.000
0 

1.000
0 

1.000
0 crs 

1.000
0 

1.000
0 

1.000
0 crs 

TZ4 
1.000
0 

1.000
0 

1.000
0 crs 

1.000
0 

1.000
0 

1.000
0 crs 

1.000
0 

1.000
0 

1.000
0 crs 

TZ5 
0.066
4 

0.423
0 

0.156
9 irs 

0.472
3 

0.558
2 

0.846
0 irs 

0.644
6 

0.981
2 

0.656
9 irs 

TZ6 
0.129
4 

0.360
0 

0.359
3 irs 

0.439
9 

0.539
0 

0.816
2 irs 

0.576
9 

0.798
8 

0.722
3 irs 

TZ7 
0.911
0 

1.000
0 

0.911
0 drs 

0.888
7 

1.000
0 

0.888
7 drs 

1.000
0 

1.000
0 

1.000
0 crs 

TZ8 
0.720
8 

0.742
6 

0.970
6 drs 

0.775
3 

0.851
3 

0.910
8 drs 

0.738
2 

0.738
3 

0.999
8 irs 

TZ9 
0.095
2 

0.562
5 

0.169
2 irs 

0.687
2 

0.713
7 

0.962
8 irs 

0.755
8 

0.773
1 

0.977
6 irs 

TZ10 
0.841
0 

0.854
2 

0.984
5 irs 

0.449
6 

0.539
7 

0.833
1 irs 

0.922
3 

0.924
9 

0.997
2 irs 

TZ11 
0.866
0 

0.991
1 

0.873
8 irs 

0.762
6 

0.815
6 

0.935
0 irs 

0.902
3 

0.938
0 

0.962
0 irs 

TZ12 
0.822
9 

1.000
0 

0.822
9 irs 

0.580
7 

1.000
0 

0.580
7 irs 

0.783
1 

0.905
2 

0.865
1 irs 

TZ13 
0.795
3 

0.908
8 

0.875
2 irs 

0.563
0 

0.614
6 

0.916
0 irs 

0.576
3 

0.578
5 

0.996
2 drs 

TZ14 
0.626
0 

0.647
1 

0.967
5 irs 

0.472
2 

0.615
2 

0.767
5 irs 

0.660
8 

0.741
0 

0.891
8 irs 

TZ15 
0.942
5 

0.964
1 

0.977
6 irs 

0.872
7 

1.000
0 

0.872
7 irs 

1.000
0 

1.000
0 

1.000
0 crs 

TZ16 
0.693
8 

0.964
5 

0.719
3 irs 

0.775
7 

0.993
2 

0.781
1 irs 

0.746
6 

0.937
4 

0.796
4 irs 

TZ17 
1.000
0 

1.000
0 

1.000
0 crs 

1.000
0 

1.000
0 

1.000
0 crs 

1.000
0 

1.000
0 

1.000
0 crs 

TZ18 
1.000
0 

1.000
0 

1.000
0 crs 

0.972
5 

1.000
0 

0.972
5 irs 

0.957
1 

1.000
0 

0.957
1 irs 

TZ19 
0.352
5 

0.353
0 

0.998
5 irs 

0.378
7 

0.398
5 

0.950
3 irs 

0.475
7 

0.477
7 

0.995
8 irs 

TZ20 
1.000
0 

1.000
0 

1.000
0 crs 

1.000
0 

1.000
0 

1.000
0 crs 

0.972
4 

0.983
2 

0.989
0 drs 

TZ21 
0.849
5 

0.850
1 

0.999
3 drs 

1.000
0 

1.000
0 

1.000
0 crs 

0.895
6 

0.898
6 

0.996
7 irs 

TZ22 
0.476
0 

0.541
4 

0.879
3 drs 

0.763
5 

0.904
9 

0.843
7 drs 

0.966
5 

1.000
0 

0.966
5 drs 

TZ23 
0.908
4 

1.000
0 

0.908
4 irs 

1.000
0 

1.000
0 

1.000
0 crs 

1.000
0 

1.000
0 

1.000
0 crs 

TZ24 
1.000
0 

1.000
0 

1.000
0 crs 

0.862
9 

0.967
2 

0.892
2 drs 

0.874
1 

1.000
0 

0.874
1 drs 

TZ25 
0.979
3 

1.000
0 

0.979
3 irs 

1.000
0 

1.000
0 

1.000
0 crs 

1.000
0 

1.000
0 

1.000
0 crs 

TZ26 
1.000
0 

1.000
0 

1.000
0 crs 

0.867
9 

1.000
0 

0.867
9 drs 

1.000
0 

1.000
0 

1.000
0 crs 
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TZ27 
0.921
0 

0.921
0 

0.999
9 irs 

0.784
0 

0.785
4 

0.998
2 drs 

0.879
6 

0.881
6 

0.997
7 drs 

TZ28 
0.843
9 

0.844
7 

0.999
1 irs 

0.745
0 

0.756
0 

0.985
4 drs 

1.000
0 

1.000
0 

1.000
0 crs 

TZ29 
1.000
0 

1.000
0 

1.000
0 crs 

1.000
0 

1.000
0 

1.000
0 crs 

1.000
0 

1.000
0 

1.000
0 crs 

 

Appendix 2: Efficiency Scores (Intermediation Approach) 

  2009 2010 2011 

MFI CRS VRS Scale  
RT
S CRS VRS Scale  

RT
S CRS VRS Scale  

RT
S 

TZ1 
0.013
0 

0.335
9 

0.038
8 drs 

0.065
4 

0.261
7 

0.249
8 drs 

0.134
1 

0.472
2 

0.284
1 drs 

TZ2 
0.010
4 

0.738
7 

0.014
1 drs 

0.053
2 

0.505
4 

0.105
3 drs 

0.118
7 

0.448
4 

0.264
8 drs 

TZ3 
0.009
3 

1.000
0 

0.009
3 drs 

0.050
6 

1.000
0 

0.050
6 drs 

0.108
5 

1.000
0 

0.108
5 drs 

TZ4 
0.013
8 

1.000
0 

0.013
8 drs 

0.082
5 

0.960
7 

0.085
9 drs 

0.161
1 

0.607
8 

0.265
0 drs 

TZ5 
0.001
4 

0.080
6 

0.017
3 irs 

0.032
5 

0.040
5 

0.802
5 irs 

0.089
7 

0.118
3 

0.758
1 drs 

TZ6 
0.000
3 

0.004
4 

0.062
7 irs 

0.033
9 

0.035
2 

0.963
4 irs 

0.093
4 

0.249
5 

0.374
3 drs 

TZ7 
0.007
3 

0.779
1 

0.009
4 drs 

0.049
7 

0.979
6 

0.050
7 drs 

0.126
6 

1.000
0 

0.126
6 drs 

TZ8 
0.006
7 

0.466
1 

0.014
3 drs 

0.052
8 

0.660
9 

0.079
9 drs 

0.096
7 

0.414
4 

0.233
4 drs 

TZ9 
0.001
6 

0.033
5 

0.048
1 irs 

0.052
5 

0.053
8 

0.975
9 irs 

0.109
2 

0.253
0 

0.431
5 drs 

TZ1
0 

0.006
4 0.0611 

0.104
6 irs 

0.045
7 

0.063
4 

0.721
3 irs 

0.301
4 

0.447
6 

0.673
4 drs 

TZ11 
0.010
7 

0.026
3 

0.405
3 irs 

0.057
8 

0.064
3 

0.898
1 irs 

0.137
3 

0.202
9 

0.676
9 drs 

TZ1
2 

0.049
1 

0.659
7 

0.074
4 irs 

0.096
1 

0.340
2 

0.282
4 irs 

0.127
5 

0.134
4 

0.948
8 drs 

TZ1
3 

0.008
2 

0.029
0 

0.284
2 irs 

0.045
2 

0.059
7 

0.756
2 irs 

0.105
8 

0.117
3 

0.901
9 drs 

TZ1
4 

0.006
8 

0.019
2 

0.354
2 irs 

0.024
9 

0.033
7 

0.738
8 irs 

0.089
0 

0.115
0 

0.773
7 drs 

TZ1
5 

0.015
2 

0.028
7 

0.529
8 irs 

0.098
5 

0.108
6 

0.906
8 irs 

0.212
9 

0.300
3 

0.709
0 drs 

TZ1
6 

0.004
4 

0.075
9 

0.058
4 irs 

0.020
7 

0.037
0 

0.558
0 irs 

0.041
2 

0.043
5 

0.945
8 drs 

TZ1
7 

1.000
0 

1.000
0 

1.000
0 crs 

1.000
0 

1.000
0 

1.000
0 crs 

0.642
3 

1.000
0 

0.642
3 drs 

TZ1
8 

0.038
2 

0.894
0 

0.042
8 irs 

0.229
1 

0.769
4 

0.297
8 irs 

0.466
7 

0.651
5 

0.716
4 irs 

TZ1
9 

0.023
0 

0.105
0 

0.219
3 irs 

0.104
4 

0.172
0 

0.606
9 irs 

0.491
0 

0.565
5 

0.868
3 drs 

TZ2
0 

0.014
2 

0.021
5 

0.661
6 irs 

0.085
4 

0.090
3 

0.945
4 irs 

0.175
8 

0.270
4 

0.650
0 drs 

TZ2
1 

0.017
5 

0.063
1 

0.277
3 irs 

0.127
6 

0.144
7 

0.881
7 irs 

0.194
9 

0.279
9 

0.696
3 drs 

TZ2
2 

0.007
2 

0.230
9 0.0311 drs 

0.076
1 

0.551
9 

0.137
9 drs 

0.236
8 

0.843
4 

0.280
7 drs 

TZ2
3 

0.029
0 

0.164
2 

0.176
7 irs 

0.461
5 

0.570
6 

0.808
8 irs 

0.917
6 

1.000
0 

0.917
6 drs 
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TZ2
4 

0.043
6 

0.394
0 0.1106 drs 

0.131
8 

0.761
7 

0.173
0 drs 

0.191
3 

0.652
8 

0.293
1 drs 

TZ2
5 

0.048
0 

1.000
0 

0.048
0 irs 

0.358
1 

1.000
0 

0.358
1 irs 

1.000
0 

1.000
0 

1.000
0 crs 

TZ2
6 

0.012
9 

0.889
1 

0.014
5 drs 

0.103
4 

1.000
0 

0.103
4 drs 

0.264
5 

1.000
0 

0.264
5 drs 

TZ2
7 

0.023
6 

0.044
5 0.5311 irs 

0.130
6 

0.145
6 

0.897
3 irs 

0.300
0 

0.418
5 

0.716
7 drs 

TZ2
8 

0.007
7 

0.025
0 

0.308
8 irs 

0.095
4 

0.102
9 

0.927
4 irs 

0.271
2 

0.551
7 

0.491
6 drs 

TZ2
9 

0.019
5 

0.057
6 

0.338
8 irs 

0.066
0 

0.076
3 

0.865
2 irs 

0.134
5 

0.183
0 

0.734
9 drs 

 

 
 
 

 


