
39

Expenditure efficiency of Local Government’s Basic
Service Delivery in Nepal 1

Hem Raj Lamichhane1 and Govinda Tamang2

1Central Department of Economics Tribhuvan University, Nepal
2 Central Department of Management Tribhuvan University, Nepal

Abstract

This study aims to compare the expenditure efficiencies of local government at the
district level (DDCs). The study has used data regarding local governance and service
delivery of 75 District Development Committees (DDCs) of Nepal from 2011/12 to
2015/16. Data Envelopment Analysis (DEA) has been used for measuring the expen-
diture efficiency of DDCs. Both input and output oriented models have been employed
to measure the expenditure efficiencies. In both input and output oriented models,
29% DMUs are 100 per cent efficient under CRS approach and 25% DMUs are 100 per
cent efficient under BCC approach. Moreover, Malmquist productivity index has been
used to some selected DDCs in order to complement the findings regarding the expen-
diture efficiencies. The five years’ average Malmquist TFP index of Achham DDC has
increased by 17% annually which was the highest performing DDCs. The five years’
average Malmquist TFP of 75 DDCs is calculated to be increased by 0.16% annually.

Key words. : Data envelopment analysis (DEA), Malmquist productivity index (MPI),
Expenditure efficiency, District Development Committees (DDCs)

1 Introduction

The traditional consensus in the theory of fiscal decentralization is the devolution of expen-
diture responsibilities and revenue powers from a higher level of government to sub-national
level of government are found to improve accountability, responsiveness, and good gover-
nance of local government.

The decentralization process in Nepal had pragmatically implemented immediately after
the restoration of democracy in 1990 though there was a history of decentralization even in
the Rana regime. However, after the promulgation of Local Self Governance Act in 1990,
the decentralization process had institutionally started in practice. Unfortunately, due to
the political instability in the country, there was no elected representatives in the local
governments after mid July 2002 till 2017. Nevertheless, the local governments used to
deliver services through the existing mechanism and limited financial resourced at the local
level.

The main objective of this paper is to analyze the relative efficiency (expenditure efficiency)
of former District Development Committees of Nepal which were the important development
institution at the district level. In other word, the objectives of this paper are:

• to identify the most efficient DDCs in Nepal in terms of providing the best possible
public local services at the lowest possible cost, and

1This paper was jointly presented in the 11th Triennial International Conference of the Association of
Asia Pacific Operational Research Society (APORS) on 6-9 August 2018 in Kathmandu.
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• to investigate the empirical determinants of DDCs spending efficiency in order to draw
policy conclusions about efficiency and effectiveness in local service delivery in Nepal.

District Development Committees (DDCs) were the important district level government be-
fore the restructuring of local bodies in Nepal according to the new constitution of Nepal,
2015. They had important responsibilities with respect to infrastructure development, ed-
ucation, health, social welfare, and maintaining good governance. The Local Body Fiscal
Commission had authority and responsibility to assess their service delivery performance
based on the key indicators annually. There were 75 DDCs, 3915 Village Development
Committees (VDCs) and 217 municipalities before restructuring of local government in
2017. However, after the restructuring of local bodies, now there are 77 District Coordina-
tion Committee, 460 rural municipalities and 293 urban municipalities. The most empirical
studies have used total current expenditures as municipal inputs (i.e. resources used in the
provision of local services). As an output variable, some studies have aggregated various mu-
nicipal services into a single measure of municipal performance, however, other studies have
evaluated one specific local government. The per capita municipal expenditure was used as a
measure of municipal inputs and a measure of municipal output, used composite indictor of
municipal services such as basic education, cultural services, sanitation, road infrastructure
of Portuguese municipalities [18]. The assessment of efficiency of single services delivered by
municipalities were done i.e. solid waste and sewage disposal [19], water management [20];
[21]; [22]; urban public transport [23]; [24]; [25]; and [26]. The second stream is related to the
overall municipal efficiency score. There are also number of empirical studies i.e. Australia
[27]; Belgium [28]; [29]; [30] and [31]. Using one input (total expenditure) and two output
variables (total population and total number of hospitals), [13] estimated the efficiency of
Turkey municipalities. Through the review of the different literature, the selection of inputs
and output variables in the previous studies are presented in Table 1 below.

2 Approaches

The government of Nepal used to assess the performance of local government using minimum
condition and performance measurement tool annually and the result of the assessment used
to link with the annual grant to be provided to the local government by central government.
There was no any robust approach used to assess the performance and efficiency of local
government in the past. Therefore, considering Data Envelopment Analysis (DEA) is the
robust approach to measure the efficiency, this model is used to assess the expenditure effi-
ciency of local government at the district. The DEA is a non-parametric approach pioneered
by [1] and extended by [2]. It is one of the earliest approaches to efficiency measurement,
proposed by [3].

The most basic forms of DEA i.e. CCR and BCC models are used to estimate the relative
efficiency of 75 DDCs. The CCR score is called global technical efficiency (GTE) and BCC
score is called local pure technical efficiency (LPTE) by [4]. The scale efficiency is obtained
by the proportion (SE=GTE/LPTE) of these two scores [5].

In one model input oriented analysis is used because it is assumed that the Decision Mak-
ing Units (DMUs )do have control over inputs. The input-oriented approach applies to a
situation in which DMU seeks to deliver the desired output with the minimum input in [6].
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Technical efficiency is meant the non-existence of any waste of the resources. It is the success
of producing the maximum output through utilizing the available inputs in a most efficient
way. The technically efficient DMUs are located on the efficient frontier whereas the DMUs
below the efficient frontier waste their resources relatively in [7].

The total efficiency scores are calculated by CCR model under the CRS assumption and
technical efficiency scores are calculated from BCC model under VRS assumption. The
scale efficiency is calculated by the help of the formula created by [3] as follow.

Scale of eficiency =
Totalefficiencyscore(CCR)

Technicalefficiencyscore(BCC)

If the value of the ratio is one, the DMU is apparently operating at optimal scale. If the
ratio is less than one, then the DMU appears to be either too small or too large relative to

3

Expenditure efficiency of Local Government’s Basic Service Delivery in Nepal 



42

its optimum size. A DDC is efficient if technical efficiency rate (TE) is =1, but if TE<1, a
DDC is considered technically not efficient.

3 Model and used variables

In order to estimate the expenditure efficiency of District Development Committees (DDCs)
in Nepal both input and output oriented DEA model is used. The choice of the inputs and
output variables followed the criteria of relevance and data availability. This empirical study
examines productivity changes in the service delivery of 75 DDCs (k=75). The data consist
of one output (y = 1, scores of performance measurement) and four inputs (x = 1, . . . ., 4).
The more specific definition of these variables are given as follow.

The main source of data on expenditure of DDCs collected from Financial Comptroller
General Office [8] PM Scores and OSR from Local Body Fiscal Commission [9], population,
number of primary schools and number of students enrolled in primary schools from Central
Bureau of Statistics [10]. The inputs and output variables are not fully adopted. There is
some modification in the input and output variables.

(a) Input variables

Input (X1): The total capital expenditure of five fiscal years 2011/12 to 2015/16,

Input (X2): The total recurrent expenditure of DDCs of five fiscal years 2011/12 to 2015/16,

Input (X3): The total Local Government and Community Development Program (LGCDP)
expenditure of five fiscal years 2011/12 to 2015/16,

(b) Output variables

Output (Y1): the performance measurement scores which is measured from 1 to 100 scores
of five fiscal years 2011/12 to 2015/16

Output (Y2): the total district-wise population 2011. The annual population growth from
2011/12 to 2015/17 are 1.17%, 1.21%, 1.20%, 1.17% and 1.13 respectively.

Output (Y3): the total own source revenue (OSR) of five fiscal years 2011/12 to 2015/16

Output (Y4): the total number of primary schools in the respective district of five fiscal
years 2011/12 to 2015/16

Output (Y5): the total number of students enrolled in primary schools of five fiscal years
2011/12 to 2015/16

The Personal Information Manager (PIM) DEA software is used to compute relative effi-
ciency and Malmquist productivity index of 75 DDCs (DMUs) in Nepal.
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4 Mathematical structure of DEA

Data envelopment analysis (DEA) is a mathematical technique based on the linear pro-
gramming (LP) which is used to measure the relative efficiency of decision making units
(DMUs) with multiple inputs and multiple outputs. DEA is one of the several techniques
that can be used to calculate a best practice production frontier [11]. The first DEA model
was proposed by [1]. (1978) and was later named the CCR model from their acronyms
(Charnes–Cooper–Rhodes). Since then, a number of DEA models have been developed and
a significantly large number of applications have been reported in the DEA literature [12].
DEA approach is based on the usage of multiple inputs and outputs [3]. The production
functions of the economic decision units are measured whether by the best production tech-
nique or an efficient production function which represents the best input output relationship.
Let’s assume that from Xk, K=1,2 . . . ., m inputs of a decision making unit (DMU) yi, i=1,
2, . . . ., t outputs are produced. With the help of the suitable weights (vi =1,2. . . , t: wk

=1, 2, . . . , m). ∑t
i=1 vi, yi∑m

k=1 wk, sk

For every input and output, DEA determines the weights of DMUs. The two constraints
exist in determining the weights by linear programming. One of them is the weights have to
be positive and the other one is that the ratio of the proportion of outputs to input should
not be greater than one (1) for the DMUs included in the model. In the literature, this is
known as virtual input-output or virtual weights [13].

5 Malmquist productivity index (MPI)

The productivity refers to the amount of output obtained from given level of inputs in
an economy or a sector. In this paper the productivity means the scores of performance
measurement of service delivery of DDCs. The Malmquist efficiency index is one of the
indexes that consider the change in the production [14]. It is an appropriate tool to measure
the efficiency in public sector in which prices are not determined clearly. This index can
determine production and cost limits of production technology. The Malmquist index can be
calculated as both input and output oriented approaches. A production oriented Malmquist
TFV change index M t+1

h can be written as:

M t+1
h (Xt+1

h , Y t+1
h , Xt

h, Y
t
h) =

[
Dt

h(X
t+1, Y t+1)Dt+1

h (Xt+1, Y t+1)

Dt
h(X

t, Y t)Dt+1
h (Xt, Y t)

] 1
2

The equation shows the production element in Dh, t, t+1 period. Technology in t pe-
riod is reference and t+1 is used. Reference category can be chosen arbitrarily. For the
applications concerning the DDCs, inputs as (h=1, 2, . . . , n). Here input vector is
Xt

h = (X1ht, X2ht, . . . )
t and output vector is Y t

h = (Y1ht, Y2ht, . . . )
t . It is because prop-

erties of returns to scale of technology in total factor productivity is very important. For
estimating the distance functions in Malmquist indexes, constant returns to scale assump-
tion (CRS) is based. Otherwise, results obtained do not represent total factor productivity
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profits and losses caused by scale effects [13]. If the value of technical change (TEC) is
greater than 1 indicates a positive shift or technical progress, a value of TEC is less than 1
means a negative shift or technical regress, and if the value is equal to 1 shows no shift in in
technology frontier. The same range of values is valid for the efficiency change component
of the Malmquist TFP index [15]. The efficiency change index measures the change in the
gap between observed production and maximum potential production between two periods
and the technical change index captures the shift of technology between two periods [16].

The Malmquist index of total factor productivity change (TFPCH) is the product of tech-
nical efficiency change (EFFCH) and technological change (TECHCH) which is expressed
as follows.

TFPCH = EFFCH × TECHCH

The Malmquist productivity change index, therefore, can be written as:

M0(Yt+1, Xt+1, Yt, Xt) = EFFCH × TECHCH

Technical efficiency change (catch-up) measures the change in efficiency between current
(t) and next (t+1) periods, while the technological change (innovation) captures the shift
in frontier technology. Productivity decomposition into technical change efficiency catch-
up necessitates the use of a contemporaneous version of the data and the time variates of
technology in the study periods. The MPI can be expressed in terms of distance function of
(E) as equation (1) and (2) using the observation at time t and t+1 [17].

MPITI =
Et

I(x
t+1, yt+1)

Et
I(x

t, yt)
(1)

MPIt+1
I =

Et+1
I (xt+1, yt+1)

Et+1
I (xt, yt)

(2)

where, I denotes the orientation of MPI model. The geometric mean of two MPI in equation
(1) and (2) gives the equation (3)

MPIGI = (MPItIMPIt+1
I )

1
2 =

[(
Et

I(x
t+1, yt+1)

Et
I(x

t, yt)

)(
Et+1

I (xt+1, yt+1)

Et+1
I (xt, yt)

)] 1
2

(3)

The input oriented geometric mean of MPI can be decomposed using the concept of input
oriented technical change (TECHCH) and input oriented efficiency change (EFFCH) as
given in equation (4)

MPIGI = (EFFCHI)(ETCHCHG
I ) =

(
Et+1

I (xt+1, yt+1)

Et
I(x

t, yt)

)[(
Et

I(x
t, yt)

Et+1
I (xt, yt)

)(
Et

I(x
t+1, yt+1)

Et+1
I (xt+1, yt+1)

)] 1
2

(4)

The scale efficiency change (SECH) is given in equation (5)

SECH =

[
Et+1

vrs (x
t+1, yt+1)/Et+1

crs (x
t+1, yt+1)

Et+1
vrs (xt, yt)/Et+1

crs (xt, yt)

Et
vrs(x

t+1, yt+1)/Et
crs(x

t+1, yt+1)

Et
vrs(x

t, yt)/Et
crs(x

t, yt)

] 1
2

(5)
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And a pure efficiency change (PECH) is given in equation (6)

PECG =
Et+1

vrs (x
t+1, yt+1)

Et
crs(x

t, yt)
(6)

6 Results and discussion

The descriptive statistics of input and output variables is briefly presented in Table 2.

a. Input oriented CCR and BCC models The efficiency level of individual DMU is
presented in Table 3 below. It is found that of the total 75 DMUs, 29% DMUs are 100
percent efficient under CRS model and remaining 91% DMUs are under efficiency frontier
in 2011/12 while only 25%. DMUs are 100 percent efficient under BBC model in the same
period.

The efficient DMUs in various fiscal years from 2011/12 to 2015/16 are presented in Table
4.
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The result displays that in 2011/12, under the input-oriented approach the DDCs were,
on an average, 85.69 per cent technically efficient in the case of CRS while 86.59 per cent
technically efficient in case of VRS and 99 per cent scale efficient (Table 5). In other word,
the DDCs could reduce their inputs by 14.31% whilst getting the same level of outputs for
CRSTE and 13.41% inputs could be reduced for the same outputs for VRSTE (Table 5).
Of the total 75 DDCs, only 22 (29%) percent DDCs were fully (100%) technically efficient
in case of CRS while 25 (33%) DDCs were fully (100%) technically efficient under VRS
and 57 (76%) DDCs were fully (100%) scale efficient. The Dolpa DDC was 43.24 per cent
technically efficient in both CRS and VRS in 2011/12. The five years’ average technical
efficiency (CRS) is about 85.17% under input oriented approach, and this suggests that
there is some room (14.83%) for improvement in terms of converting inputs into outputs.
The standard deviation (SD) for the five years’ average estimates is 9.43 which was 12.85
in 2011/12 and 17.93 in 2015/16. This is the reflection of the fact that variation in the
estimates is reduced when we focus on mean scores. The similar interpretation can be done
in remaining years from 2012/13 to 2015/16.
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The figure 1 shows that the mean efficiency scores estimate of 75 DDCs under CCR and
BCC (technical efficiency) model. The mean efficiency is drastically decreased from 2014/15
to 2015/16 i.e. from 90.93 to 76.95 under VRS model and from 90.11 to 74.38 under CRC
model.

b. Output oriented CCR and BCC models The result indicates that in 2011/12,
under the output oriented approach the DDCs were, on an average, 85.69 percent technically
efficient in case of CRS and 90.69 per cent technically efficient in case of VRS and 94 per
cent scale efficient (Table 6). Of the total 75 DDCs, only 22 (29%) percent DDCs were
fully (100%) technically efficient in case of CRS while 25 (33%) DDCs were fully (100%)
technically efficient under VRS and 29 (39%) DDCs were fully (100%) scale efficient. The
Dolpa DDC was 43.24 per cent technically efficient in both CRS and VRS in 2011/12.
The five years’ average technical efficiency (VRS) is about 90.45% under output oriented
approach, and this suggests that there is some room (9.55%) for improvement in terms of
converting inputs into outputs. The standard deviation (SD) for the five years’ average
estimates is 7.80 which was 9.80 in 2011/12 and 13.44 in 2015/16. this is the reflection of
the fact that variation in the estimates is reduced when we focus on average scores. The
similar interpretation can be done in remaining years from 2012/13 to 2015/16.

The figure 2 shows that the mean efficiency of 75 DDCs under CCR and BCC (technical
efficiency) model. The mean efficiency is drastically decreased from 2014/15 to 2015/16.

Malmquist estimation It is a variable which indicates total output growth relative to the
rise in financial inputs. The total factor productivity (TFP) is a part of output independent

9

Expenditure efficiency of Local Government’s Basic Service Delivery in Nepal 



48

of inputs for checking production efficiency [35]. If MPI/TFP is greater than 1 then it means
that TFP increases from one time to another time. But if MPI/TFP is less than 1 then it
means that TFP decreases from one time to another time. The five years’ average Malmquist
TFP index of Achham DDC is calculated 17%. In other word, total factor productivity of
Achham DDC has increased by 17% annually while the annual Malmquist TFP of Taplejung
DDC is deteriorated (1-0.79=0.21) by 21% annually. The five years’ average Malmquist TFP
of 75 DDCs is calculated to be 0.16% annually (Table 7).

7 Conclusion

This paper analyzed and estimated technical efficiency and Malmquist TFP index for a
panel dataset of District Development Committees of Nepal. Both the input and output
DEA models are used for estimating the efficiency. The efficiencies of the service delivery
of 75 DDCs for the period from 2011/12 to 2015/16 has been estimated. The integrated
MPI (TFP) values reveals that Taplejung DDC experienced a productivity growth of 82% in
the time period 2011/12 to 2012/13. The average productivity growth rates for Taplejung
in the other time periods are 95% in 2012/13 to 2013/14, 78% in 2013/14 to 2014/15 and
99% in 2014/15 to 2015/16. The annual average productivity growth rate in the whole time
period from 2011/12 to 2015/16 was 89%. The DDCs could reduce their inputs by 14.31%
whilst getting the same level of outputs for CRSTE and 13.41% inputs could be reduced
for the same outputs for VRSTE. In general, the DDCs having higher OSR (output) and
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LGCDP expenditure (input) i.e. Jhapa, Morang, Kathmandu, Dang, Banke and having low
population (output) i.e. Manang, Mustang, Humla, Mugu and higher number of students’
enrolment (output) i.e. Bara, Parsa and Chitwan etc. are found most efficient. Most
importantly it can be concluded that the concentration should be given for the proper
utilization of available resource to achieve maximum output.
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