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prescribed earlier. This paper utilized a sample of Wasit province district in 
Iraq between 2006 and 2008. In order to measure this technical relationship, 

Non-parametric data envelopment analysis (DEA) were used . Results of this 
paper regarding technical efficiency (TE) has proved that this reform plan 

project was a big success. In all years of implementation, averages TE in 

2006, 2007 and 2008 were 98, 89 and 89 respectively. For scale efficiency, SE 
scores approved that 25 percent of the studied sample were operating at the 

optimum Wasit province level. However, 60% of the sample could increase 
their technical efficiency by increasing their size. All in all, this reform plan 

approved its feasibility through the study period depending on TE and SE 

scores. 
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INTRODUCTION 

Within the framework of the powers delegated 
by the central government to local governments, the 

latter has set its development policy and identified its 
needs through the regional development plan. The 

Ministry of Finance, in cooperation with the Ministry of 
Planning and Development determine the 

governorate’s needs for financial allocations based on 

the projects proposed by the governorate itself. In the 
years that lies between 2006 to 2008, budgets can be 

described as revolutionary in terms of the amounts 
that they got.  

Because of previous mismanagement and lack 

of attention to the spatial distribution of allocation, the 
annual investment budget for the years 2006-2007-

2008 paid much attention to this aspect and tried hard 
to distribute investment allocations according to 

specific economic and social factors (Mahayni & 

Salloum, 2008). However, we don’t know if this 
investment budget did not achieve what it came for. 

By assessing the monetary distribution of this budgets, 
recommendations can be extracted in preparing future 

budgets.  
 

MATERIALS AND METHODS 

Literature Review 
In order to know which factor can affect the 

whole efficiency level, a Data Envelopment Analysis or 

(DEA) need to be followed. This approach is non-

parametric in which a distance function is estimated 
relative to hypothetical efficiency frontier. This 

approach had been used to explain technical efficiency 
variation. In order to do that, production and 

socioeconomic variables are implemented utilizing 
Farrell’s approach. In Farrell (1957), DEA were 

characterized to discover the source of inefficiency. 

After Farrell’s approach, Charnes et al., (1978), Banker 
et al.,( 1984) ,Coelli, (1995), Bravo-Ureta & Pinheiro, 

(1993) and Thiam et al., (2001) developed what we 
are calling now Data Envelopment Analysis (DEA). 

Based on Coelli, (1995), one of the drawback of DEA is 

that it is not assuming explicit functional form about 
the production function. However, DEA has a 

deterministic nature where all its deviation from the 
efficient frontier is due to optimization error. However, 

DEA is preferred because it has less restriction 

comparing to the other tools of estimating technical 
efficiency.  

Literatures that studied Iraqi general budget 
and its allocation on different sectors were very 

limited. However, in terms of literatures that estimated 
technical efficiency of sectors utilizing this budget, 

(Mahayni & Salloum, 2008) showed a historical listing 

of how the budget developed overtime for Iraq as a 
whole. Also, (Zaya, 2022), (Al-Shamri & Al-Salem, 

2022) studied what can affect fluctuations and shocks 
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in the Iraqi budget that depends entirely on oil sector. 

Other literatures took the “delay” issue in the Iraqi 

budget and its impact on different economics activities 
within Iraq such  as (Ali, 2022)and ( 2013خلف,   ). In 

addition, Altaie (2019), studied the technical efficiency 
of agricultural activity in Wasit province. Also, Jasim et 

al. (2021), evaluated the urban structure of Al kut city 

but based on sustainability factor. 
This study came to cover a knowledge gap 

were, as far as authors know, there is no literature 
studied or analyzed TE and SE scores for each district 

within Wasit province and during the period between 

2006 to 2008. These years are described as the years 
of heavy governmental expenditure toward building 

the country’s infrastructure.  
In the coming part, the conceptual framework 

of DEA is shown.   
Conceptual Analysis of Data Envelopment 

Analysis (DEA) 

DEA is a non-parametric method for analyzing 
factors that affect productivity and technical efficiency. 

Instead of the regression strategy utilized in SFA, a 
linear programming method is used to derive TE 

scores in the first step. There is no stochastic 

component indicated in the optimization, which is a 
significant difference between SFA and DEA. Any 

divergence in a district's outcomes is attributed to 
inefficiency in district-level decisions.  

Charnes et al. (1978) proposed a linear 
programming approach such as: 
𝐦𝐚𝐱 𝜽𝒊

𝑽𝑹𝑺

𝜃𝑖  𝜆
  

𝑆𝑢𝑏𝑗𝑒𝑐𝑡 𝑡𝑜  
𝜃𝑖

𝑉𝑅𝑆𝑦𝑖  ≥ ∑𝑌 𝜆  The DMU being evaluated is 

greater than or equal to the 

weighted sum of the outputs 

of the other Decision Making 
Units (DMUs). 

 𝑥𝑖  ≤ ∑𝑋 𝜆  The inputs of the other DMUs' 

weighted total are less than or 

equal to the inputs of the 

DMU being evaluated. 
𝜆 ≥ 0    weights that are non-negative  
∑ 𝜆𝑗 = 1𝑛

𝑗=1   a constraint that allows for 

VRS.        

 In the output-oriented model, 𝜃𝑖
𝑉𝑅𝑆, is the 

weighted output to weighted input ratio. An optimal 
level of  𝜃𝑖

𝑉𝑅𝑆 is obtained by maximizing the weighted 

sum of output while maintaining the same weighted 

sum of inputs. The district's efficiency can be 
determined by comparing the best input allocation to 

the actual level of inputs. The district is considered to 
be on the wheat production frontier if the optimal 

allocation of inputs and the actual amount of inputs 

produce the same level of output. 
Data 

The aim of this piece is to know the level of technical 
efficiency (TE) related to the distribution of funds 

between different districts in Wasit province. In other 
words, we are trying to understand how efficient was 

the distribution process of funds. This is important 

since this study can came up with a recommendations 
for the future budget preparation.  

In this study, three years were examined. Those years 
are 2006, 2007 and 2008. Reason behind choosing 

those years is that those years recorded the highest in 

terms of funds comparing to other years. Also, the 
price of oil in those years recorded the highest. In 

addition, exchange rate of Iraqi dinar comparing to the 
US dollar was relatively stable.  

The current data set is related only to Wasit province. 

Sectors that got its fair share if fund distribution are  
roads, education, water, sewer, and municipalities 

services. Figure 1 is showing the distribution of budget 
funds for districts in Wasit province. 
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Figure 1.Distribution of budget funds devoted to each district in Wasit province for the years 2006, 

2007 and 2008 
 

From figure 1 showed above, we can realize that Alkut, which is the center of Wasit province, got the highest share in 
all years. However, Badra, which is a rich district in terms of natural resources, got the lowest share.   

 

Figure 2 is showing funds devoted to each sector for all districts in Wasit province 
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Figure 2. Entity development funds distributed over targeted projects in 2006, 2007, and 2008 

 

What can be inferred from figure 2 is that the focus of 
the entity development plan is toward developing 

municipality development projects over sewer projects. 
Also, some projects recorded increasing funds over 

years (i.e. municipality development projects). 

However, drinking water projects were exactly the 
opposite.  

Model specification  

𝑦𝑡 = 𝑓(𝑝𝑜𝑝𝑡  , 𝑒𝑚𝑝𝑡 , 𝑖𝑚𝑝𝑡 , 𝑟𝑡𝑢𝑡 , 𝑤𝑎𝑡𝑡 , 𝑎𝑔𝑛𝑎𝑡 ) 
Where: 

𝑦𝑡  is Entity Development Plan funding in Wasit in time 

t. 
𝑝𝑜𝑝𝑡  is population in Wasit province in Wasit in time t. 

𝑒𝑚𝑝𝑡  is the employment rate for both males and 

females in time t. 
𝑒𝑥𝑝𝑡,

  is the amount of imports in time t. 

𝑟𝑡𝑢𝑡  is the rate of rural to urban population in time t. 

𝑝𝑜𝑙𝑠𝑡  is the level of political stability in time t.  
 
 

 

RESULT AND DISCUSSION 
Input- oriented model was used by utilizing Data 

Envelopment Analysis (DEA). DEA was used in 
calculating efficiency scores. This was done assuming 

constant return to scale (CRS) and variable return to 

scale (VRS). Distribution of technical efficiency and 
scale efficiency using VRS is presented in figures (3, 4, 

5, 6, 7, and 8).  
Figure 3, 4 and 5 are showing that the majority of 

districts Wasit province reach an efficient level 

between 95 and 100 percent. The mean in 2006, 2007 
and 2008 reached 98, 89 and 89 percent respectively.  

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

  
 

Figure 3. Technical Efficiency scores of Wasit province districts in 2006 
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Figure 4. Technical Efficiency scores of Wasit province districts in 2007 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

Figure 5. Technical Efficiency scores of Wasit province districts in 2007 

 
Now. In order to calculate scale efficiency, which is the 

ratio of TE obtained by CRS to the ratio of TE obtained 
by VRS. Results of scale efficiency in 2006, 2007, and 

2008 are shown in figures 6, 7, and 8 respectively. 
Figure 6 is showing that 25 percent os the sample if 

Wasit’s districts in 2006 are operating at the optimal 

scale. Average scale efficiency in 2006 is about 62 
percent. In figure 7, scale efficiency increased on 

average. It reached about 0.72 percent. Scale 
efficiency in 2008 reached about 50 percent recodinfg 

a drastic drop comparing to 2007.  

What we can see below is the existance of sub optimal 

districts with decreasing returns to scale. Those 
districts formed 60 percent of the studied sample. This 

means that 60 percent of districts can increase their 
productivity or technical efficiency by increasing their 

sizes using the same endowed funds devoted by the 

reform plan. However, 40 percent of the studied 
sample can increase their technical efficnecy by 

decreasing their sizes.  
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Figure 6. Scale Efficiency scores of Wasit province districts in 2006 
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Figure 8. Scale Efficiency scores of Wasit province districts in 2008 
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CONCLUSION 

In this piece, a data set of 17 districts in 2006, 2007 

and 2008 of a reform fun plan had been put together. 
The goal of this piece is to assess the feasibility of this 

fund plan. Those years were considered as the highest 
in financial allocation in a budgets that called 

“revolutionary”. Results showed that a big portion of 

Wasit’s districts fully utilized the funds devoted by the 
reform plan. This indicate that those funds were used 

“efficiently” in those years. In the case of scale 
efficiency, a big portion of districts across the three 

years were either at the full utilization at their sizes or 

pretty close to that. Again, this is an indication on the 
management factor that was planning in those years.  
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