CINEFORUM
ISSN: 0009-7039
Special Issue of international conference |MASEE-2026

Efficiency of Public Expenditure on Sports in India..
Utkarsh Berwal', Dr. Aakanksha Saharan?, Dr. Sarala Dasari**

! Research Scholar, Department of Studies in Economics and Planning, Central University of Gujarat,
Vadodara, India.
Email: utkarsh.berwall@gmail.com
2 Assistant Professor, Department of Economics, Manav Rachna International Institute of Research and
Studies, Faridabad, India.
Email: aakankshasaharan.soce@mriu.edu.in
3 Associate Professor, Department of Studies in Economics and Planning, Central University of Gujarat,
Vadodara, India.
Email: saralalenin@cug.ac.in
Corresponding Author:
Dr. Sarala Dasari
Associate Professor, Department of Studies in Economics and Planning, Central University of Gujarat,
Vadodara, India.
Email: saralalenin@cug.ac.in

Abstract

This study assesses the efficiency of public expenditure on sports across 28 states of India over the period 2019-
2022 using data envelopment analysis and Malmquist productivity index. It uses two inputs (public expenditure
on sports and population) and two outputs (total number of participants and total weighted medal counts). This
study employs an output-oriented BCC model to assess technical efficiency, scale efficiency, and returns to scale.
The analysis reveals that 9 states operate on efficiency frontier. The average technical efficiency across all states
is 0.59, indicating that, on average, Indian states are moderately efficient and could improve their outputs by
approximately 41 percent without increasing expenditure. The MPI analysis for 2019-2022 shows that 19 states
recorded an overall improvement in total factor productivity. The cluster analysis identifies six distinct state
typologies. This study has numerous policy implications as it contributes to the comparative analysis of sports
system across Indian states.
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Introduction

Public expenditure on sports has increasingly gained attention to policy makers as they recognised its role in
fostering human development, economic, social, and cultural progress of a region (Green, 2007; Papapdimitriou,
1998). In developing countries, sports policy aims to increase the mass participation of society in sports and to
enhance the performance of elite sportspersons at international levels (Green, 2007; Sam, 2009). The scope of
achievement of these aims is not just limited to the same, rather, it is supposed to produce some higher order
outputs. Increased participation of society in sports aims to produce mass health benefits, cultural development,
educational development, economic development, social coherence, and crime prevention (Crosnoe, 2002;
England, 2013; Heinemann, 2005). Also, the recognition received due to international sports success gives a
feeling of pride towards the nation, and leads to feel-good effect and demonstration effect. This further encourages
the mass participation of people in sports (Allison & Monnington, 2002; Weed et al., 2015).

Over the past decade, the Government of India has introduced several initiatives to strengthen the sports
ecosystem, for instance, the Khelo India programme, which aims to promote grassroots participation, talent
identification and provide high quality infrastructure facilities (Singh & Bali, 2020). Despite these initiatives
toward sports, an important question remains mainly unexplored, i.e., how efficiently are these financial resources
being utilised across different states? Since, India still struggles with limited resources for public investments due
to the country’s low per capita income and high poverty rates. India still focuses on addressing basic issues like
poverty, inequality, and unemployment, leading a limited scope for investment in areas like sports (Mukherjee &
Badola, 2021). This raises concerns regarding the effectiveness of public spending and the presence of
inefficiencies in resource utilisation. Thus, the efficiency of public expenditure on sports becomes an important
topic of concern.
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The federal structure of India provides autonomy to state governments in implementing sports policies and
allocating funds, resulting in considerable inter-state variation in both spending patterns and sporting outcomes.
While some states consistently produce high-performing athletes and achieve superior medal tallies, others lag
behind despite comparable or even higher levels of expenditure. This raises concerns regarding the effectiveness
of public spending and the presence of inefficiencies in resource utilisation. Despite the growing body of literature
on empirical assessments of spending efficiency, there remains a noticeable gap, particularly in the context of
India. This paper aims to bridge that gap by evaluating the efficiency of public expenditure on sports in India. By
applying Data Envelopment Analysis, this study investigates whether the allocated funds are being optimally
utilised to achieve their intended outcomes or not. The findings of this research provide insights for public
administrators to improve the performance of their sporting system.

Review of Literature

The whole concept of efficiency has been analysed even before the time of Adam Smith’s (Daraio & Simar, 2007).
However, the first meticulous effort to measure the efficiency has put forward by Koopmans (1951) and Debreu
(1951) through their analytical approach and the first verifiable bear on by Farrell (1957) through his empirical
study. Further, Shephard’s model of technology and his distance function have made a salient contribution in the
development of efficiency analysis (Daraio & Simar, 2007).

There is a profuse contribution of literature that examined the efficiency through techniques classified as
parametric and non-parametric techniques. Parametric techniques assume a special functional form (to give
relationship between inputs and outputs) that gives the maximum possible output as a function of certain inputs
(Herrera & Pang, 2005). On the other hand, non-parametric techniques calculate frontier directly from the data
without formation of specific function of inputs and technology (Farrell, 1957). Being psychological in nature,
and high dependence on factors other than just public spendings, the quantification of the expected outcomes of
sports policy is a challenge (De Bosscher et al., 2015). Due to this, rather than giving more emphasis on the
efficiency of sports policy, the previous studies have mainly talked about relationship between sports outcomes
and public spendings. In order to encourage the participation of individuals in sports and physical activities, it is
widely assumed that public expenditure on providing adequate sports facilities and equipments, support to sports
organisations like coaching and training institutes, lowering down of the threshold expenses of sports activities,
and regular initiation of programmes for promotion of sports at regional and national level (Hoekman et al., 2017).

An empirical verification of the direct positive relationship between sport participation and sport-related public
expenditure has been shown in recent studies (Downward et al., 2014; Dallmeyer et al., 2017). There are other
studies as well which have supported this fundamental relationship between sport participation and sport-related
public expenditure but impact has been identified differently under different conditions like the type and
popularity of the sport, target audience, and, amount and consistency of the public expenditure (Humphreys &
Ruseski, 2007; Lera-Lopez et al., 2016; Dallmeyer et al., 2018). Moreover, due to strict preferences of particular
sports at some local regions, the relationship might not hold in some specific regional settings (Kokolakakis et al.,
2014; Wicker & Downward, 2017).

Data Envelopment Analysis (DEA) has been used extensively in sports efficiency measurement due to its
flexibility in handling multiple inputs and outputs, non-linear production processes, and the presence of multiple
decision-making units (DMUs). The very first effort to assess the sports efficiency was put forward by Lozano et
al. (2002). Lozano et al. (2002) evaluated the performance of countries at the Summer Olympics from 1992 to
2000 using DEA. The later studies have introduced several other variables and methodological modifications to
better capture the nuances of internation sporting success (Churilov & Flitman, 2006; Lei et al., 2015; Nessel &
Kosciodtek, 2022).

Methodology
Method

The method to estimate performance using frontier approaches can be categorised into two primary groups:
parametric methods, such as Stochastic Frontier Analysis (SFA) (Aigner etal., 1977; Meeusen & van Den Broeck,
1977), and non-parametric methods, such as data envelopment analysis (Charnes et al., 1978). The non-parametric
methods do not require assumptions about the functional form of the input-output transformation. These methods
are particularly effective in handling multiple inputs and outputs. Conversely, parametric methods account for
noise and environmental factors, mitigate the influence of outliers, and facilitate statistical inference (Murillo-
Zamorano, 2004).
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This study uses Data Envelopment Analysis (DEA) as an empirical strategy to measure efficiency. It is a non-
parametric statistical technique developed by Charnes et al. in 1978, based on the assumption of the existence of
convex production frontier. In the DEA approach, the frontier is constructed through the Linear Programming
method. The terminology that says ‘envelopment’ is based on the fact that the set of observations are being
enveloped by the production frontier (Boussofiane et al., 1991). Since it is easy to handle multiple inputs and
outputs while constructing efficiency using DEA, this technique has gained immense popularity among empirical
studies measuring efficiency. Another advantage of this technique is that no prior specification is required related
to the functional relationship between production inputs and outputs. Also, it is least affected by the problems of
misspecification that can affect econometric models. Thus, the technique of DEA has made it possible to conduct
statistical inference, hypothesis testing and estimate non-parametric efficiency estimators (Simar & Wilson,
2007). Further, this study employes the output-oriented BCC (Banker, Charnes, and Cooper, 1984) model, which
assumes variable returns to scale (VRS).

The DEA method provides a static evaluation of the efficiency of DMUs. However, to evaluate the dynamic
evolution of efficiency and its contribution to changes in total factor productivity (TFP), the Malmquist
Productivity Index (MPI) is used (Chen & Ali, 2004). The MPI, originally introduced by Caves et al. (1982), is a
widely adopted for measuring productivity changes and decomposing TFP into two primary components:
technical efficiency change (TEC) and technological change (TC). TEC can be further divided into pure technical
efficiency change (PEC), which reflects managerial efficiency, and scale efficiency change (SEC), which captures
variations in operational scale (Fére et al., 1994; Kumar & Gulati, 2008).

In DEA method, technical efficiency ranges from zero to one, with a score of one indicating optimal efficiency.
When using the MPI framework, values greater than one for TFP, TEC, TC, SEC, or PEC signify performance
improvements, while values below one indicates deterioration. So, this decomposition allows for a detailed
understanding of productivity dynamics, including shifts in technology and operational efficiency. The MPI
allows multiple inputs and outputs, and flexibility in orientation.

Data Sources and Variables

The study used secondary data to assess the efficiency of public expenditure on sports. The study used public
expenditure on sports and population (aged 3 to 23) as input variables, and total number of participants in Khelo
India Youth Games and total weighted count of medals (gold = 3, silver = 2, and bronze = 1) in Khelo India Youth
Games as output variables. The finance department of each state provides the data related to expenditure on sports,
while the Khelo India initiative of the Ministry of Youth Affairs and Sports provides information on the number
of participants and medals won. The Unified District Information System for Education (UDISE) provides the
data related to projected population according to age group for each state. The study focuses on four distinct
periods, primarily covering the years 2019 to 2022, to accurately assess the efficiency of public expenditure on
sports.

Analysis

The main analysis is divided into two parts. The first part estimates the model for the given time period and
compares their results to examine the differences in the technical efficiency of public expenditure on sports across
the Indian states. Further, the average of efficiency score for all the four time periods are taken. The second part
involves an intertemporal analysis of efficiency over four periods. This part examines three aspects: changes in
position relative to the production frontier, shifts in the production frontier and sources of efficiency changes, and
patterns of efficiency and productivity changes. A cross-sectional analysis is applied for this intertemporal
research.

Results and Discussion

Table 1 presents the descriptive statistics of 28 DMUs for the year 2022. These statistics summarise the key
characteristics of the data.

Table 1: Descriptive statistics of raw data for the most recent time period (2022)

Stat. Input Output

Publte Expenditure-onSports——Population——| FotalParticipants Total-Medats
Min 1901.17 243 23 1
Max 72796.85 101156 760 328
Range 70895.68 100913 737 327
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Mean 13174.75 18106.07 228.14 60.5
St. Dev. 13625.06 22001.02 189.43 79.55
Note: Public Expenditure on Sports is in Lakhs and Population is in *000s

Table 1 shows that there is high variability across all input and output variables as indicated by the large ranges
and high standard deviations relative to their means. For instance, the public expenditure on sports ranges from
1901.17 lakhs to 72796.85 lakhs with a standard deviation of 13625.06. This indicates a huge dispersion in the
expenditure made by different states. A similar pattern of variation is observed for the other input and output
variables. There are wide disparities between the minimum and maximum values across observations. This
variability suggests that some states has invested much more in sports than others, which could affect their
outcomes (total participants and medal counts). Thus, this high degree of variability supports the validation of the
VRS assumption of the proposed model in the study.

Efficiency of Public Expenditure on Sports for year 2022

In the first step, we examine the efficiency scores for the year 2022. The outcomes of this model are presented in
the Table 2.

Table 2: Technical efficiency of public expenditure on sports for year 2022

DMU e, | ran | slack | slack | slac | slac Peer groups Sca | R
k PE P k |kM le | TS
NP
Andhra Pradesh | 0.3 21.8 MP(0.06) MN(0.15)
(AP) 8 | 22 0 4 TN(0.18) 0.85 | -1
Arunachal 4514. 16.1 MN(0.5)
Pradesh (AR) 1 1 83 | 53.84 7 091 | 1
0.3 22.1 MP(0.1) MN(0.18)
Assam (AS) 1 | 24 0 8 TN(0.03) 0.8 | -1
0.5 20547 HP(0.07) TN(0.45)
Bihar (BR) 3 | 14 .8 33.9 0.89 | -1
Chhattisgarh 0.4 0.000 33.8 |  MP(0.11) MN(0.31)
(CG) 9 | 15 4 3 TN(0.07) 0.81 | -1
Goa (GA) 1 1 0 0 GA(D) 1 0
0.3 477 HR(0.01) MP(0.22)
Gujarat (GJ) 2 | 23 0 6 UT(0.09) 0.74 | -1
Haryana (HR) 1 1 0 0 HR(1) 0.54 | -1
Himachal HP(1)
Pradesh (HP) 1 1 0 0 1 0
0.4 0.000 25.8 |  MP(0.04) MN(0.14)
Jharkhand (JH) 1 | 20 7 4 TN(0.23) 0.85 | -1
0.4 0.001 HR(0.18) MP(0.24)
Karnataka (KA) | 9 | 16 3 0.27 UT(0.06) 0.65 | -1
0.7 HR(0.2) MP(0.12)
Kerala (KL) 4 | 10 0 MN(0.13) UT(0.28) | 0.63 | -1
Madhya Pradesh MP(1)
(MP) 1 1 0 0.84 | -1
Maharashtra MH(1)
(MH) 1 1 0 0.86 | -1
Manipur (MN) 1 1 0 0 0 MN(1) 1
0.2 3253. MN(0.25) UT(0.02)
Meghalaya (ML) | 7 25 56 0 14.3 089 ] 1
0.6 645.2 MN(0.2)
Mizoram (MZ) 1 12 66 44.28 10.8 084 | 1
0.1 180.3 MN(0.13)
Nagaland (NL) 7 28 12 2.15 8.2 0991 1
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0.4 MP(0.2) MN(0.22)

Odisha (OD) 7 |17 0 UT(0.05) 0.86 | -1
06 HR(0.15) MP(0.08)

Punjab (PB) 4 | 11 0.001 MN(0.04) UT(0.36) | 0.64 | -1
0.4 0.001 HR(0.02) MP(0.37)

Rajasthan (RJ) 4 | 19 9 MH(0.04) MN(0.02) | 0.79 | -1
0.5 739.2 | 8.817 MN(0.11)

Sikkim (SK) 6 | 13 83 3 3.88 094 | 1

Tamil Nadu (TN) | 1 1 0 TN(1) 0.98 | -1
0.4 0.003 MP(0.16) MN(0.29)

Telangana (TS) 7 | 18 2 8.78 UT(0.02) 0.86 | -1

249.2 | 0.000 MN(0.09) UT(0.01)

Tripura (TR) 0.1 29 | 43 01 5.49 0.88 | 1

Uttarakhand UT(1)

(UT) 1 1 0 0 0.83 | -1

Uttar  Pradesh | 0.1 728.8 | 11248 | 44.4 MH(0.19)

(UP) 9 | 26 06 .8 2 0.74 | 1

West  Bengal | 0.3 21014 | 0.001 13.8 HR(0.05) MP(0.34)

(WB) 9 | 21 3 1 8 0.19 | -1

The efficiency scores of public expenditure on sports across Indian states for the year 2022 reveal a high variation
in performance. Total 9 states stand out with the highest efficiency scores, reaching the maximum value of 1,
indicating optimal use of resources in these states. The remaining 19 states are classified as inefficient. Their
efficiency scores vary from as low as 0.1 in Tripura to 0.74 in Kerala. This suggests that some states, like Tripura,
could potentially increase their sporting achievement by up to 90% without extra spending on sports, while Kerala
could increase their sporting achievement by up to 26% with no extra spending. Additionally, the average
efficiency score across all states is 0.59. This indicates that, on an average, states are moderately efficient in
utilising their sports expenditure.

The output slacks represent further increments in outputs that each state could achieve, beyond the proportional
improvements indicated by their DEA efficiency scores. The analysis of output slacks indicates that several states
could not only spend less without sacrificing participation rates or medal counts, but also increase sports medal
counts (in fifteen states) if they improved their efficiency. However, only Uttar Pradesh have further room for
improvement in increase in number of participants. Further, peer groups represent the set of efficient states that
serve as benchmarks for inefficient states. These peers are identified as the best-practice frontiers that inefficient
units should emulate to improve their output performance. Peer groups provide critical reference points by
illustrating how an inefficient state’s outputs can be increased to reach the efficiency frontier. Each peer is
assigned a weight indicating its influence in forming a composite efficient benchmark for the underperforming
state (Ramon et al., 2020). For all states, the peer groups are presented in the table 4.4.

The analysis of non-decreasing and non-increasing model variants reveals the scale economies present across
Indian states. Most states operate decreasing returns to scale (DRS), indicating states are operating at a scale too
large to be efficient, and reducing its scale could improve output efficiency. However, Goa, Himachal Pradesh
and Manipur exhibit clear decreasing returns to scale (DRS), while Arunachal, Meghalaya, Mizoram, Nagaland,
Sikkim, Tripura and Uttar Pradesh show increasing returns to scale (IRS). These findings highlight how scale
characteristics interact critically with public expenditure on sports and population to shape efficiency outcomes.

Intertemporal Analysis

The calculation of efficiency scores for each time periods (2019-2022) individually enables an analysis of whether
states consistently maintain their relative positions on the efficiency frontier during each period. Table 3 presents
the efficiency scores for various states in India based on the proposed models of the study. The efficiency scores
reveal how efficiently public expenditure on sports boosts performance in terms of athlete participation and medal
outcomes across four years.
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Table 3: Evolution of Technical Efficiency

DMU 2019 2020 2021 2022
AP 1 0.1326 0.3442 0.384
AR 0.597 1 0.4933 1
AS 0.209 1 0.1971 0.3099
BR 0.3315 0.3200 0.3868 0.5272
CG 0.5734 0.6122 0.8312 0.4902
GA 0.8237 0.6620 0.9741 1
GJ 0.3394 0.2995 0.2396 0.3159
HR 1 1 1 1
HP 0.7945 1 1 1
JH 0.8105 0.5495 0.6605 0.4081
KA 0.6050 0.5051 0.4571 0.4875
KL 0.7216 0.5292 0.3994 0.7353
MP 0.4322 0.4366 0.2867 1
MH 1 1 1 1
MN 1 1 1 1
ML 0.1193 0.5846 0.3203 0.2667
MZ 1 1 1 0.6097
NL 0.0961 0.1014 0.1143 0.1727
oD 0.2994 0.4179 0.4438 0.4736
PB 1 0.9389 0.5393 0.6389
RJ 0.666 0.8723 0.5053 0.4396
SK 0.2016 0.2556 0.5533 0.5644
TN 0.7819 0.5272 0.5754 1
TS 0.3915 0.4664 0.3393 0.4731
TR 0.1987 0.3665 0.8387 0.1011
UT 0.5145 0.5104 0.2400 1
UP 1 0.6489 0.5924 0.189
WB 0.2097 0.2559 0.2943 0.3856

States such as Haryana, Maharashtra and Manipur consistently exhibit high efficiency scores in most years,
indicating sustained effective use of sports-related public expenditure. For example, Haryana scored 1 in overall
efficiency for all years with slight decline to 0.87 in 2022, showing a marginal fall but overall strong consistency.
Some states showed a gradual upward trend in efficiency scores. For example, Madhya Pradesh improved from
0.431in 2019 to 0.83 in 2022. However, Meghalaya and Nagaland are examples with consistently low or moderate
scores throughout the period, reflecting challenges in optimising resources for sports development. For instance,
Nagaland remained below 0.20 efficiency in all years.

The Malmgquist Productivity Index (MPI) and its Components

Table 4 and table 5 presents the Malmquist productivity index and its components for the entire period (2019-22)
and its sub-periods (2019-20, 2020-21, and 2021-22). The TFPC represents the relative growth of total output
with respect to the increase in inputs. The value greater than 1 denotes improvement and value less than 1 denotes
deterioration in the output growth. The results over the entire period (2019-22) demonstrate a clear heterogeneity
in TFPC across the states. 19 states recorded an overall improvement in TFPC (TFPC > 1), and the most
remarkable gains in total productivity were registered by Odisha (4.13), Madhya Pradesh (3.97), Meghalaya
(2.43), and Bihar (2.40). This indicates significant advancement in productivity and efficient use of resources. On
the other hand, 10 states experienced a deterioration in TFPC, with the most severe decline in productivity seen
in Uttar Pradesh (0.29), Mizoram (0.38), and Andhra Pradesh (0.45). Further, 22 out of 29 states exhibited a
technological change (TC) greater than 1 over the 2019-2022 period. This suggests most of the Indian states have
an outward shift of the production frontier.
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Table 4: Components of Malmquist Productivity Index (PTEC, SEC, and TC)

[goEle)

© CINEFORUM

DMU Pure technical change (1) Scale efficiency change (2) Technological change (3)
2019- | 2020- | 2021- | 2019- | 2019- | 2020- | 2021- | 2019- | 2019- | 2020- | 2021- | 2019-
20 21 22 22 20 21 22 22 20 21 22 22
AP 0.13 | 2.60 1.12 | 038 | 0.88 1.09 [ 1.02 [ 098 |0.86 |1.24 1.07 | 1.19
AR 1.59 10.52 |2.03 1.68 1.01 097 |09 |094 |0.73 1.23 1.41 |0.92
AS 4.78 |0.20 1.57 1.48 1.35 1094 |0.85 1.08 |0.87 [123 ]0.89 |1.28
BR 0.97 1.21 1.36 | 1.59 | 135 091 1.01 1.25 [0.83 1.33 1.09 | 1.21
CG 1.07 | 136 |0.59 |0.85 1.21 095 |088 |1.01 |0.83 1.34 1.08 1.20
GA 0.80 | 1.47 1.03 1.21 1.00 | 0.85 1.20 | 1.02 073 |0.80 1.24 | 1.14
GJ 0.88 [0.80 | 132 ]0.93 1.54 ] 0.61 1.29 120 |1.03 1.47 1.06 | 1.28
HR 1.00 | 1.00 | 1.00 | 1.00 | 1.01 1.00 | 0.54 | 0.55 1.05 1.38 1.06 | 1.32
HP 1.11 1.00 | 1.00 | 1.11 1.13 1.00 | 1.00 |1.13 |0.82 |1.32 1.09 | 1.17
JH 0.68 [120 [062 |050 |134 [08 |09 |[1.15 |0.89 |1.34 1.08 1.19
KA 0.83 [ 090 |1.07 |0.81 1.01 [ 066 |1.04 069 [1.16 |1.49 |0.88 1.31
KL 0.73 10.75 1.84 | 1.02 1.55 1094 |0.67 |099 |0.83 1.28 1.03 1.28
MP 1.01 0.66 |349 |231 1.38 1096 |[098 |1.30 |1.05 1.39 ] 091 1.32
MH 1.00 | 0.91 1.10 [ 1.00 | 097 |0.75 1.25 1091 1.30 [ 1.22 ]0.73 1.30
MN 1.00 | 1.00 |[1.00 |1.00 [1.00 |1.00 |1.00 |1.00 |1.16 | 1.28 1.45 1.31
ML 838 1032 |083 |224 [0.72 1.05 1.61 1.23 1 0.66 |0.99 1.42 |0.89
MZ 1.00 | 1.00 [0.79 079 |[1.00 |1.00 |]0.64 |[0.64 |O0.61 0.80 1.46 | 0.74
NL 1.05 1.13 1.54 | 1.83 1.29 1096 | 1.05 1.29 1054 ]0.94 1.80 | 0.87
oD 1.40 | 1.06 | 1.07 1.58 [2.50 | 0.88 1.00 [ 221 |0.74 |1.33 1.06 | 1.18
PB 0.94 |0.57 1.18 [0.64 |[141 (091 |071 |091 [086 |1.19 1.41 1.25
RJ 1.31 1058 [087 [066 |[1.14 093 (088 |[094 |1.15 1.37 1.06 | 1.33
SK 1.00 | 1.00 |[1.00 |1.00 |[1.27 |2.16 |095 [262 |0.64 |0.77 143 10.74
TN 0.67 |1.09 1.74 [ 128 | 091 [089 |142 |1.16 |1.03 1.40 1.06 | 1.30
TS 1.19 ] 0.73 1.39 1.21 1.16 [ 089 |098 |1.00 [1.06 |1.35 1.06 | 1.26
TR 1.84 229 [0.12 |0.51 1.06 | 0.82 140 [1.21 |0.68 | 0.93 1.60 | 0.94
uT 099 047 |4.17 1.94 [ 1.04 (099 |08 |0.88 |[092 |1.18 1.60 | 1.21
UP 0.65 |0.91 032 (019 |[136 |070 [1.20 |1.15 1.05 1.35 ] 0.88 1.35
WB 1.22 | 1.15 1.31 1.84 [ 149 | 058 |0.55 |0.48 1.08 1.39 1.38 1.24
Table 5: Technical Efficiency Change and Total Factor Productivity Change
DMU Technical efficiency change (4) = (1)x(2) Total factor productivity change (5) = (3)x(4)
2019-20 2020-21 2021-22 2019-22 2019-20 2020-21 2021-22 2019-22
AP 0.12 2.82 1.14 0.38 0.10 3.50 1.22 0.45
AR 1.60 0.51 1.95 1.58 1.17 0.62 2.76 1.45
AS 6.45 0.19 1.33 1.60 5.58 0.23 1.19 2.05
BR 1.31 1.10 1.38 1.98 1.09 1.46 1.50 2.40
CG 1.30 1.29 0.52 0.87 1.08 1.72 0.56 1.04
GA 0.80 1.25 1.23 1.24 0.59 1.01 1.52 1.42
GJ 1.36 0.49 1.70 1.12 1.40 0.71 1.80 1.44
HR 1.01 1.00 0.54 0.55 1.06 1.38 0.57 0.72
HP 1.26 1.00 1.00 1.26 1.03 1.32 1.09 1.48
JK 0.54 2.36 0.47 0.60 0.39 2.41 0.74 0.57
JH 0.91 1.08 0.59 0.58 0.81 1.44 0.64 0.69
KA 0.85 0.60 1.11 0.56 0.98 0.89 0.97 0.73
KL 1.14 0.71 1.24 1.00 0.95 0.91 1.27 1.29
MP 1.39 0.63 3.42 3.00 1.46 0.88 3.11 3.97
MH 0.97 0.68 1.37 0.91 1.27 0.84 1.00 1.18
MN 1.00 1.00 1.00 1.00 1.16 1.28 1.45 1.31
ML 6.06 0.34 1.34 2.75 4.02 0.33 1.91 2.43
MZ 1.00 1.00 0.51 0.51 0.61 0.80 0.74 0.38
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NL 1.36 1.08 1.61 2.37 0.73 1.02 2.90 2.07
oD 3.49 0.94 1.07 3.50 2.57 1.24 1.14 4.13
PB 1.32 0.52 0.84 0.58 1.14 0.62 1.19 0.73
RJ 1.50 0.54 0.77 0.62 1.72 0.74 0.81 0.82
SK 1.27 2.16 0.95 2.62 0.82 1.66 1.37 1.93
TN 0.62 0.98 2.47 1.49 0.63 1.37 2.62 1.93
TS 1.38 0.64 1.36 1.21 1.46 0.87 1.45 1.52
TR 1.95 1.88 0.17 0.62 1.33 1.74 0.27 0.58
UT 1.03 0.47 3.58 1.72 0.94 0.55 5.72 2.07
UPpP 0.88 0.64 0.38 0.22 0.92 0.87 0.34 0.29
WB 1.82 0.67 0.72 0.88 1.98 0.93 1.00 1.09

Despite widespread technological progress, the catch-up effect was highly mixed. The catch-up effect or technical
efficiency change captures movements toward or away from the best-practice frontier. Only 14 states showed an
improvement in TEC (TEC > 1). This implies that for several underperforming states, the deterioration of total
productivity was primarily driven by lack of technical efficiency rather than a lack of technological advancement.
The similar divergence between technological progress and technical efficiency change has been seen in the health
and education expenditure literature (Mohanty & Bhanumurthy, 2018). Further, the SEC was also a major limiting
factor across the states. Over the 2019-22, only 15 states recorded an SEC greater than 1, indicating that the
majority of Indian states are struggling to operate at their most productive scale size.

Patterns of Efficiency and Productivity Evolution

The average efficiency levels and changes in total factor productivity between 2019 to 2022 are analysed to
identify how efficiency and productivity evolve over time (see Figure 1). Based on these measures, six distinct
state clusters have been identified.
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Fig 1: Average technical efficiency vs total factor productivity change over 2019-2022

Cluster 1: displays high efficiency and stable productivity change (like Himachal Pradesh and Goa) indicating
consistent and well-managed resource use over the period.

Cluster 2: consists of states with low efficiency but very high productivity change (Madhya Pradesh and Odisha),
suggesting substantial improvements in productivity despite starting from a less efficient baseline.
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Cluster 3: includes states with low efficiency and rising productivity change (like Bihar and Meghalaya), reflecting
gradual progress in productivity while efficiency levels remain limited.

Cluster 4: characterised by low efficiency and low productivity change (like Arunachal Pradesh and Tripura),
signifying persistent challenges in both resource use and output growth.

Cluster 5: comprises states with average efficiency but low productivity change (like Jharkhand and Kerala),
indicating moderate performance without dynamic improvement.

Cluster 6: contains states with high efficiency and low productivity change (like Haryana and Mizoram),
representing systems that efficiently use resources but with limited productivity gains in the period considered.

Conclusion and Policy Implications

The application of output-oriented BCC model, two-stage DEA model, and Malmquist productivity index have
helped us to understand patterns and evolution of efficiency of public expenditure on sports in Rajasthan, as well
as other states of India, over the period of time. The descriptive statistics of raw data has shown a high variability
and dispersion among the variables, which supported the validation of the VRS assumption of BCC model. The
output-oriented BCC model has demonstrated a huge heterogeneity of the efficiency scores among Indian states.
For the year 2022, 9 states were efficient with efficiency score of 1, and out of 9 efficient states, 8 states were
fully efficient and Arunachal Pradesh was weakly efficient. Most of the states were operated at diminishing returns
to scale. Rajasthan ranked 19th position in terms of technical efficiency, with efficiency score of 0.44. It also
operated under diminishing returns to scale. The peer groups for Rajasthan were Haryana, Madhya Pradesh,
Maharashtra, and Manipur. For all four periods, the overall efficiency of Rajasthan was 0.6208, and ranked 11
among the all the 28 states.

The MPI has evaluated the dynamic evolution of efficiency and its contribution to change in TFP. Over the years,
only 14 states showed an improvement in TEC. Including Rajasthan, several underperforming states has
deterioration of total productivity. The primary reason for this deterioration was lack of technical efficiency rather
than a lack of technological advancement. 22 out of 29 states exhibited TC greater than 1 over the 2019-2022
period. Most of the Indian states have an outward shift of the production frontier. Further, 15 states recorded an
SEC greater than 1. Rajasthan was placed in Cluster 5 (average efficiency with low productivity change) in the
MPI cluster analysis, which indicates moderate but stagnant performance without dynamic improvement.

These findings have numerous policy implications that will assist the government and school authorities, and
community stakeholders at the state and national levels. The key finding of DEA analysis is that states do not
necessarily need to increase public expenditure on sports, rather, it should utilise the existing resources more
efficiently. The priority for policymakers should be to adopt a result-oriented approach to budget allocation. The
peer groups suggest to employ the institutional mechanisms, athlete development pathways, and resource
allocation strategies of these states. These types of comparative policy analysis strategies are even adopted at
international level sports system (Kucera et al., 2023; Wu et al., 2010).
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