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CrossMark

Government investment in development projects is a primary mechanism for creating
new production and service capacities. However, these projects often face challenges,
including budget deficits and incomplete funding allocation. Given the competition
between current expenditures and development credits for public funds, employing
efficient management mechanisms for development projects is crucial. Optimization
methods and efficiency analysis models, such as Data Envelopment Analysis (DEA),
can be valuable tools. DEA is a non-parametric method used to evaluate the efficiency
of homogeneous decision-making units (DMUs) based on multiple inputs and outputs.
This study examines the performance of capital investment credits in Lorestan
Province over six years, categorized by COFOG divisions and groups, using the Fair
DEA (KA) model. The results show consistent rankings for 2021, 2020, and 2018,
while other years exhibit differences. A comparative analysis with other provinces
using the CCR and CSW models reveals that Lorestan’s efficiency was below the
national average in 2017 and 2018 but improved from 2019 to 2021, surpassing the
national average.

Keywords: Data Envelopment Analysis, Capital Asset Acquisition, Budget Allocation,

COFOG Classification, Lorestan Province

Introduction

The development budget, comprising funds allocated for development projects and the expansion
of government programs, is classified according to the Classification of the Functions of Government
(COFOG). This study estimates the budget for capital asset acquisition projects in Lorestan province,
comparing allocations over six years and with other provinces.

Infrastructure, considered the essential physical systems of a country or business, requires
substantial investment. Economists and policymakers have long recognized public infrastructure
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investment as a key component of economic development. Adam Smith emphasized infrastructure’s
central role in economic development. Investments in economic infrastructure generally lead to increased
productivity of production factors, expanded market scope, balanced supply and demand, positive
externalities, enhanced competitive conditions, and improved welfare, ultimately boosting production and
economic growth. Even in developed countries like the United States, reduced government investment in
the 1980s and 1990s significantly impacted the country’s growth rate (BaniAmerian & Noorbakhsh,
2013). Government development investment is a prerequisite for a productive and efficient private sector;
a range of public goods and services must be available as preconditions for the private sector to operate
optimally.

Failure to effectively implement the development budget leads to several negative outcomes,
including extended construction timelines for developmental projects, higher construction costs, reduced
efficiency, a shortened useful life of projects, and resource mismanagement. Proper allocation of capital
asset acquisition budgets across regions is crucial. Achieving sustainable and balanced national
development necessitates promoting growth in all areas while reducing unequal concentration in specific
regions. Lorestan Province in western Iran boasts abundant resources and significant potential for
economic development and regional competitiveness. UNESCO identified it as the “Bronze Capital of the
World,” while it is also called the “Bridge Capital of Iran” for its numerous historical bridges.
Additionally, the province is recognized as the “Ecotourism Capital of Iran,” renowned for its distinctive
waterfalls and springs. With 99 permanent rivers and fertile lands, Lorestan is well-positioned for
agricultural growth. However, despite these strengths, the region has been undervalued in national and
regional development plans. Insufficient budget allocations and the absence of a robust strategy have
hindered its ability to compete effectively with regional counterparts (Shakerami, 2010). This study aimed
to provide a more accurate estimation of the allocated budgets for capital asset acquisition projects in
Lorestan Province. The analysis involved a six-year comparative review of the province’s budgetary
allocations across different years, alongside a comparison with other regions. Data for allocated funds
from 2017 to 2021 — categorized into ten primary functional areas — was sourced from the Statistical
Center of Iran and the provincial general budget documents. To assess the efficiency of these allocations,
the study initially evaluated the performance of Lorestan Province between 2016 and 2020 using the Fair
DEA (KA) method. Subsequently, for a more rigorous analysis, the study compared Lorestan’s
performance from 2017 to 2021 with that of other provinces, utilizing DEA methodologies, including the
CCR and CSW models.

Suggested method

Charnes et al. (1978) developed the DEA proposed as a powerful analytical research tool for
measuring the relative efficiency of a set of homogeneous DMUs by obtaining empirical estimates of the
relationships between multiple inputs and multiple outputs of DMUSs.

Consider n DMUs that consume m distinct semi-positive inputs x = (x4, ..., X;,) and produce s
distinct semi-positive outputs y = (y4, ..., y5). The DEA assigns a weight for each input and output and
then measures the relative efficiency of each unit as the ratio of the weighted sum of outputs to the
weighted sum of inputs. Let x;; and y,; stand for i*" input and r** output of DMU; forj =1, ...,n,
respectively. They formulated the



Following linear programming model, known as the CCR model, to calculate the efficiency score
of the unit under evaluationDMUy¢(q,  ny

s
max Zr:l UrYrk

s.t.
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where u, and v; represent the respective weights (values) assigned to the r** output and i*" input,
€ is the non-Archimedean infinitesimal number which forestalls the weights from taking zero values
(Amin & Toloo, 2004).

Fair DEA Model (KA)

Suppose there are n DMUs, DMU;(j= 1....,n), each consuming mm inputs x;;(i=1,...,m) to
produce s outputs y,s(r=1,...,s). Assume that the unit under evaluation isDMU,. Also, suppose that all
input and output elements are non-negative and deterministic. In this case, based on the KA model
introduced by Khodabakhshi and Aryavash in 2012 (Khodabakhshi & Aryavash, 2012), which estimates
the efficiency of units under the assumption that the sum of all efficiency scores equals one, i.e. X7, 6; =

1, their proposed model is as follows:
Max ,Min 6, = uy,

s.t.
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Common set of weight of DEA (CSW-DEA)

The model should be solved n times, each for a DMU, to obtain a set of optimal weights for each
unit. One of the DEA methods that calculates efficiency using a common model among DMUs is the
CSW-DEA method, introduced by Chen et al. in 2009, in which the maximization of the difference
between the virtual output and the virtual input was applied instead of the division between them to
formulate the model.

max Z?=1(2$=1 UpYrj — Kim1 ViXij)

s.t.
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(3)
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In contrast to the CCR model which should be solves n times, Model (3) which is known as CSW-
DEA model is solved only once. Let (v, ....,vy) and (uj, ...., us) are the optimal solutions of the CSW-

_ Zi:lu;‘yrj

DEA model 3, then Ej* = S Is the CSW-efficiency score of DMU; (j = 1, ..., n).

m ko,
it Vi Xij

Case Study & Conclusion

The results of comparing the allocated funds to Lorestan province over a six-year period using the
KA method, at the two levels of COFOG divisions and groups, show that the efficiency in the years 2021,
2020, and 2018 was the same in both cases, with ranks of 1st, 5th, and 4th, respectively However, in 2019,

it ranked 2nd in terms of division and 3rd in terms of groups. In 2017, it ranked 3rd and 6th in terms of
divisions and groups, respectively, which represented a relatively greater gap compared to other years. In
2016, it ranked 6th and 2nd in terms of divisions and groups, respectively.

Additionally, in the efficiency evaluation of provinces or using the CCR model over a 5-year
period from 2017 to 2021, the following classification can be presented:

e The provinces of Khuzestan, Razavi Khorasan, West Azerbaijan, East Azerbaijan, Kermanshah,
Kerman, and Sistan and Baluchestan have been above the average for all 5 years.

e The provinces of Tehran, Bushehr, Mazandaran, and Gilan have been above the average for 4
years.

e The provinces of Lorestan, Semnan, and Qom have been above the average for 3 years.

e The provinces of Isfahan, Ardabil, and Yazd have been above the average for 2 years.

e The provinces of North Khorasan, Isfahan, Hamedan, Markazi, and Fars have been above the
average for 1 year.

e The provinces of Zanjan, South Khorasan, Chaharmahal and Bakhtiari, Ilam, Alborz, Hormozgan,
Golestan, Kohgiluyeh and Boyer-Ahmad, Kurdistan, and Qazvin have been below the average for
all 5 years.

Thus, in each category, the provinces are distributed as follows: 7 provinces, 4 provinces, 3
provinces, 3 provinces, 5 provinces, and 11 provinces. The 11 provinces that are below the average in all
5 years, as well as 11 provinces that are above the average in nearly all years, and 11 provinces that fall
into the middle range with some variation. The results indicate an unfair distribution between different
regions of the country. More specifically, the efficiency of Lorestan province in 2017 and 2018 was 0.08
and 0.09 units lower than the national average, respectively. However, in 2019, 2020, and 2021, this index
was 0.16, 0.09, and 0.17 units higher than the national average, respectively.

In the implementation of the CSW model, different results were obtained compared to the CCR
model, and the efficiency derived using this method is generally lower than the efficiency values obtained
with the CCR method in an overall comparison. Based on this method, the provinces can be classified into
the following categories

e The provinces of Khuzestan, Razavi Khorasan, West Azerbaijan, East Azerbaijan, Kermanshah,
Kerman, Sistan and Baluchestan, and Mazandaran have been above the average for all 5 years.

e The provinces of Tehran, Lorestan, and Gilan have been above the average for 4 years.

e The province of Bushehr has been above the average for 3 years.



e The provinces of North Khorasan, Golestan, Semnan, Qom, Markazi, Kohgiluyeh and Boyer-

Ahmad, and Yazd have been above the average for 1 year.

e The provinces of Hamedan, Fars, Ardabil, Isfahan, Zanjan, South Khorasan, Chaharmahal and

Bakhtiari, Ilam, Alborz, Hormozgan, Kurdistan, and Qazvin have been below the average for all

5 years.

The allocation trend of resources indicates that in some years, budget focus has been more
concentrated on provinces such as Sistan and Baluchestan, Khuzestan, and Tehran. These differences
could stem from imbalanced development policies and macroeconomic and political conditions.
Designing a scientific framework for budget allocation, informed by indicators such as development
levels, deprivation severity, and infrastructure requirements, could address regional disparities and
enhance equitable resource distribution and social justice. One of the main challenges in the allocation of
development resources is the discrepancy between the approved budget and the actual absorption and
spending. Some projects face challenges in fully absorbing resources or timely execution due to factors
such as administrative complexities, lack of specialized human resources, and weak oversight. Enhancing
transparency in project implementation and developing effective mechanisms to optimize fund absorption
can significantly improve resource utilization efficiency. The results of this study show that optimizing
the allocation of capital funds in provinces and developing more precise policies in this area is essential.
Utilizing scientific approaches, efficiency analysis models, and improving executive processes can
increase resource productivity and contribute to the sustainable development of provinces.
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