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ABSTRACT 
 
When Data Envelopment Analysis is used for evaluate the decision making units, the efficient target identified by the 
selected DEA model can be very far away. Therefore, to reach the target it requires large reduction in inputs and large 
increase in outputs. In such cases gradual improvement strategy is a useful tool which consists of a sequence of targets 
that each of them is easily achievable from the previous one. In the variable return to scale technology there is deferent 
between technical efficient and scale efficient units so that scale efficient units have optimal size. In the field of gradual 
improvement strategy , Lozano and Villa proposed two model, the first one for inefficient units which determines 
successive intermediate targets leading units to become technical efficient, and secondly for those units that are 
technical efficient but not scale efficient which computes a sequence of targets on the surface towards obtaining global 
efficiency, In other words initially inefficient units improve to the technical efficiency frontier and in the second period, 
by another model units move to the scale efficient targets. In this paper we suggest that a new gradual improvement 
model used for both inefficient units and efficient units that are not scale efficient, improved them towards the scale 
efficient target directly, i.e. in both cases the new model moves units to the global efficiency frontier in direction of 
scale efficiency by determining successive targets obtained by placing bounds on the rates of changes in inputs and 
outputs in the fewer steps. 
KEYWORDS: Data envelopment analysis, Variable Return to scale, Efficiency Improvement program. 
 

1. INTRODUCTION 
 

Data envelopment analysis has been recognized as a powerful mathematical programming method for measuring 
the relative efficiency and performing a set of related comparable entities called Decision Making Units or DMUs in the 
presence of multiple inputs and multiple outputs. The achievement of each unit is relatively compared with those of 
remaining others. Production Possibility Set or PPS is defined as the set of all inputs and outputs of a system in which 
inputs can produce outputs. PPS forms an empirical efficient surface or frontier. When a unit lies on the surface, it is 
efficient, otherwise it will be inefficient. Some preliminary assumptions define PPS. The assumption of convexity lies 
on the foundation of Constant Return to Scale (CRS) and Variable Return to Scale (VRS) technologies. The original 
CCR model introduced by Charnes et al. [7], was globally applicable to the PPS characterized by CRS. In what turned 
out to be a major breakthrough, Banker, Charnes and Cooper [3], extended the CCR model to accommodate technology 
characterized by VRS, called BCC model. Both CRS and VRS models are designed to project inefficient units onto 
frontier points that generally called targets point or benchmarks, provides both efficiency scores and reference units. 
Target points usually have more outputs without increasing inputs or fewer inputs without decreasing outputs than the 
unit under evaluation. Also DEA used for the environmental assessment which outputs are classified into desirable 
(good) and undesirable (bad). Such an output separation is important in the DEA-based environmental assessment [16]. 

Another classify of DEA models are radial and non-radial models. The radial models include the CCR form under 
CRS and BCC model under VRS. This type of efficiency measure needs a separate treatment between output-
orientation and input-orientation. Meanwhile in non-radial models we don’t need any special treatment on the 
output/input orientation, additive model (Charnes et al. 1985) [8], range adjusted measure (RAM: Cooper et al. 1999) 
[9], bounded adjusted measure (BAM: Cooper et al. 2011) [10] and slack based measure (SBM: tone, 2001) [20] are the 
most non-radial gifted models. When the VRS assumption is considered, the efficient frontier, it is piecewise linear and 
deferent from the efficient frontier when CRS is assumed. The units on the intersection of CCR frontier and BCC 
frontier are called MPSS (Most Productive Scale Size) or scale efficient units, (Banker, 1984) [2], in what follows, VRS 
will be assumed to hold. 

In most cases when DEA models are used to evaluate units, the target point which identified by model can have a 
very distant from the unit under evaluation and large reduction in inputs and large increase in outputs required. 
However, what may not be clear is that how units can reach the target point. Therefore, units may have difficulty in 
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planning and implementing in which large changes are needed. To avoid these difficulties, one way is to project units in 
the efficient frontier as close as possible (Frei and Harker 1999) [14], (Gonzalez and Alvarez 2001) [15], (Silva Portela 
et al. 2003) [19] and (Aparicio et al. 2007) [1] which they didn’t suggest to set successive targets. 

Another approach is gradual improvement strategy or step by step changes, proposed by Lozano and Villa [17, 
18], consists of determining a sequence of targets so that they are easily achievable from the previous ones and 
considered as a detailed path from the initial situation to the final target. In addition, unit’s managers are giving specific 
goals, which can be used this approach to monitor and measure the degree of improvement to obtain the target. Lozano 
and Villa proposed two models that improve units, gradually. First model was TEIP (Technical Efficiency Improvement 
Program), which projected the inefficient units to the frontier with the variable number of steps so that the intermediate 
targets are at a achievable distance of each other within the specified bounds. Those bounds are on the rate of changes 
in inputs and outputs for each unit. Second model was SEIP (Scale Efficiency Improvement Program) used after TEIP 
for inefficient projects on the frontier and, for efficient units which didn’t lie on the MPSS situation. SEIP improved 
those units on the frontier to the scale efficiency situation. On the other hands, TEIP used for projected inefficient units 
on the frontier and then SEIP used for attained the MPSS target gradually.  

This paper proposes a new Gradual Efficiency Improvement Program, named GEIP, is used for both inefficient 
units and efficient units that are not scale efficient, and projects them to the scale efficient units, step by step. In other 
words, the GEIP proposed model, improves inefficient units and projects them on the MPSS target simultaneously. The 
first advantage of applying the proposed model is the units improved to the frontier at the MPSS direction in the fewer 
steps with imposing bounds on inputs and outputs changes, and second, it is used for each efficient and inefficient unit 
towards the MPSS target. The remainder of the paper is organized as follows; Section 2 briefly recalls gradual models 
TEIP and SEIP have been proposed by Lozano and Villa which TEIP has obtained from Additive basic model with 
imposing the bounds on inputs and outputs changes, and so SEIP which proposed for technical efficient units that are 
not scale efficient. Section 3 discusses the proposed model GEIP, which is used for both efficient and inefficient units, 
improving them in direction of scale efficient units. In the following, section 4 illustrates the numerical example for 
proposed model and finally section 5 contains some concluding remarks. 
 

2. BACKGROUND AND PRIOR RESEARCH 
 

Assume n units, let m and p denotes the number of inputs and outputs respectively. Each 퐷푀푈  (푗 = 1, … ,푛) 
produces a vector of outputs 푦 = (푦 , … , 푦 ) by using a vector of inputs 푥 = (푥 , … , 푥 ). Suppose that all inputs 
and outputs data are strictly positive and consider that it is always possible to reduce an input or increase an output. 
Among the different types of DEA models that can be used, consider the VRS Additive model: 

 푚푎푥					훿 = ∑ 푠 + ∑ 푧  
 푠. 푡.						 ∑ 휆 푥 + 푠 = 푥 ,																		푖 = 1, … ,푚 
             ∑ 휆 푦 − 푧 = 푦 																	푘 = 1, … , 푝																																																																																																														(1) 
               ∑ 휆 = 1 
               휆 , 푠 , 푧 ≥ 0																					∀푖, 푗,푘 
 
Where, o is the index of the 퐷푀푈 under evaluation, 푠  denotes the amount of reduction of input 푖 and 푧  the 

amount of increase in output 푘. The vector 휆 = (휆 , … ,휆 ) is the coefficients of linear combination of operating units 
that gives the target of unit o. 

 
2.1. The TEIP model 
Lozano and Villa proposed Technical Efficiency Improvement Program or TEIP for inefficient units, which 

consisted of imposing bounds on the feasible input and output changes. TEIP determines intermediate targets as 
necessary until the final target lies on the frontier. These bounds on the relative changes of inputs and outputs must be 
agreed upon with the unit’s managers and it doesn’t need to be the same for all units. Model TEIP  proposed as 
follows: 

 푚푎푥					훿 = ∑ +∑  

 푠. 푡.						∑ 휆 푥 + 푠 = 푥 																	푖 = 1, … ,푚 
                         ∑ 휆 푦 − 푧 = 푦 															푘 = 1, … ,푝																																																																																																										(2) 
                         ∑ 휆 = 1 
                        	푠 ≤ 훼 푥 																					∀푖 
                        	푧 ≤ 훽 푦 																				∀푘	 
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                         휆 , 푠 , 푧 ≥ 0																			∀푖, 푗, 푘 
 

In the above model, 푡 is the index of intermediate targets, 훼  denotes the maximum amount of input 푖 decreases 
for unit 표 and 훽  denotes the maximum amount of output 푘 increases for unit 표. 푥  and 푦  are the intermediate 
targets corresponding to the input 푖 and output 푘 of the unit under evaluation in step 푡 and the variables 푠  , 푧  show 
the reduction of input 푖 and expansion of output 푘 from step 푡 − 1 to step 푡, respectively. The optimal solution gives the 
next target for unit o: 

 
푥 = ∑ 휆∗ 푥 = 푥 − (푠 )∗

																																																																																																																																																																																																								(3)
푦 = ∑ 휆∗ 푦 = 푦 − (푧 )∗

 

 
It is easy to see that a unit is technical efficient if and only if the optimal objective value of model TEIP  equal to 

zero. Also the step 푡 − 1 target of unit o is technical efficient if and only if the optimal objective value of model TEIP  
equal to zero, hence the step 푡 − 1 target is the final target. Otherwise the step 푡 − 1 target is not Technical Efficient 
and the step t target dominates it. The objective function of TEIP seeks to maximize the total proportional input 
reduction and output increases and a measure of accumulated technical efficiency improvement of unit o up to step t 
computes as: 

∆ = 훿 ′
∗

′

=
(푠 ′)∗

푥 +
(푧 ′)∗

푦
′

=
푥 − 푥
푥 +

푦 − 푦
푦  

The successive targets have strictly improving technical efficiencies, i.e. Δ > Δ ,  and finally, the resulting 
sequence of targets has a finite number of steps. 

 
2.2. Scale efficiency 
One of the concepts that has sparked considerable interest in theory of production is the Return To Scale or RTS. 

RTS can provide useful information on the optimal size of units [13], whether small size of units, or under-perform 
larger ones, and vice versa. RTS in DEA were first addresses by Banker (1984) [2], who presented techniques to 
estimate RTS based on modifications of the CCR model. Up to now, there has been considerable activity in defining 
RTS within the DEA context. DEA categorizes units to three classes based upon their RTS: Increasing RTS (IRS), 
Decreasing RTS (DRS), and Constant RTS (CRS). There are some methods for determining the RTS Situation in DEA 
literature, Banker et al. (2004) [5] and Fare et al. (1985, 1994) [11, 12] are the most well-known. If IRS prevails at a 
unit then the expansion of the unit is suggested, and if DRS prevails at a unit then the contraction of the unit is 
desirable, and if CRS prevail at a unit then it has the optimal size and called MPSS (Most Productive Scale Size) or 
scale efficient units.  

In order to determine whether a unit is scale efficient or not, each of methods for estimating RTS can be used. For 
relation to the previous, the following CRS Additive model can be used:  

 푚푎푥					훿 = ∑ 푠 + ∑ 푧  
          푠. 푡.							∑ 휆 푥 + 푠 = 푥 																								푖 = 1, … ,푚 
                       ∑ 휆 푦 − 푧 = 푦 																						푘 = 1, … ,푝																																																																																																							(4) 
                         	휆 , 푠 , 푧 ≥ 0																					∀푖, 푗, 푘 
 

This model corresponds to removing the VRS convexity constraint from the VRS Additive model (1). Using this 
model, determines that which of the existing technical efficient units are scale efficient and which are not. In other 
words, when a unit has been determined technical efficient by the VRS Additive model (1) and also it is efficient by the 
above CRS Additive model (3) so it is a scale efficient unit. 

 
2.3. The SEIP model 
For technical efficient units and for units that become technical efficient after completing their TEIP, Lozano and 

Villa proposed another model for determining a Scale Efficiency Improvement Program or SEIP aimed at attaining 
scale efficiency while respecting the bounds on inputs and outputs changes established. If unit o is not scale efficient, a 
simpler approach for final target of the SEIP will be the optimal solution to the CRS Additive model (4). An alternative 
approach would be one of the two closest MPSS targets in Camanho and Dyson (1999) [6]. Whatever the final scale 
efficient target 표′ chosen for unit o, the SEIP model for step t moving towards unit 표′ proposed as follows: 

 푚푖푛					휆  
          푠. 푡.						휆 푥 + 휆 ′ 푥 ′ = 푥 + 푠 − 푠 											∀푖 
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                    	휆 푦 + 휆 ′ 푦 ′ = 푦 + 푧 − 푧 									∀푘 
                     휆 + 휆 ′ = 1    (5) 
                    	푠 ≤ 훼 푥 									∀푖 
                     푠 ≤ 훼 푥 									∀푖 
                     푧 ≤ 훽 푦 								∀푘 
                     푧 ≤ 훽 푦 								∀푘 
                     휆 , 휆 ′ , 푠 , 푠 , 푧 , 푧 ≥ 0								∀푖,푘 

 
Where, 훼  is the maximum relative amount of input 푖 increases for unit o, 훽  is the maximum relative amount of 

input 푖 decrease for unit o, 푠  denotes the increases in input 푖 from step 푡 − 1 target to step 푡 target and 푧  denotes the 
reduction of output 푘 from step 푡 − 1 target to step 푡 target of unit o. Also 훼  , 훽  , 푠  , 푧  have defined as same as 
the TEIP model. At each step, the above model guarantees that, the changes in inputs and outputs from the previous step 
target do not exceed the established upper bounds. The successive targets are progressively further from unit o and 
closer to unit 표′ on the segment between both units until it reaches unit 표′ . 
 

3. METHODOLOGY 
 

In this section we suggest that a new Gradual Efficiency Improvement Program, Called GIEP, which using for 
both inefficient units and efficient units that are not scale efficient. GIEP projects units to the scale efficiency target and 
can be used TEIP and SEIP, instead. In other words, GIEP improved the inefficient units at the scale efficiency 
direction gradually. For the efficient unit that are not scale efficient, the goal is to become scale efficient, an increase in 
scale will be needed for some units, while a decrease in scale will be planned for other ones, GIEP can be used for these 
units too. In the previous section we saw that the TEIP model obtained Additive model, consists of placing bounds on 
the feasible input and output changes of each step. If the final target of TEIP is not scale efficient, by the SEIP model 
intermediate targets on the frontier determined to reach the final scale efficient target. The new proposed model GIEP 
obtains as follow. 

Let 푥  and 푦  denotes the input and output vectors of the unit o and let 표′  would be selected as the scale efficient 
target with the input vector  푥 ′ and output vector 푦 ′. In the 푅  space, the straight line that passes from the points 
(푥  , 푦 ) and (푥 ′	,푦 ′) is: 

 
푥 − 푥
푑 =

푦 − 푦
푑 = 휂								∀푖,푘																																																																																																																																												(6) 

Where 푑, is the direction vector of the line: 
푑 = (푑 ,푑 ) = 푥 ′ − 푥 	,푦 ′ − 푦 	 

As shown in the previous section, TEIP determines the next target according to (3), here, we show by  (푥 ,푦 ): 
푥 = 푥 − 푠
푦 = 푦 + 푧  

We wish the point (푥 ,푦 ) to be lie on the direction that join unit o to the unit 표′, hence the coordinates of  the 
point (푥 ,푦 )should be satisfy in the straight line (6): 

(푥 − 푠 ) − 푥
푑

=
(푦 + 푧 )− 푦

푑
= 휂 

Therefore we get: 

								
푠 = − 푥 ′ − 푥 휂
푧 = (푦 ′ −푦 )휂

																																																																																																																																																																	(7) 

By replacing (7) in TEIP model (2) and neglecting the scalar of the objective function, the new  GIEP  model 
obtained as follow: 

 푚푎푥				휂 
 푠. 푡.			∑ 휆 푥 − 휂푥 ′ = (1 − 휂)푥 																	푖 = 1, … ,푚 

                   ∑ 휆 푦 − 휂푦 ′ = (1 − 휂)푦 															푘 = 1, … , 푝																																																																																														(8) 
                   ∑ 휆 = 1 

                   휂 ≤
| ′ |

훼 																					∀푖 

          휂 ≤
| ′ |

훽 																				∀푘	 
          휆 ≥ 표																																								∀푗 
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In the above model, the same as TEIP, 훼  is the maximum relative amount of input 푖 decreases for unit o and 훽  
is the maximum relative amount of output 푘 increases for unit o.  

푥  and 푦  are the intermediate targets corresponding to the input 푖 and output 푘 of the unit under evaluation in 
step 푡. In addition, to prevent negativity of boundary constraints, absolute of the distances |푥 ′ − 푥 | and |푦 ′ −
푦 | has been used. The variables of the GEIP model are fewer than TEIP and SEIP and its preference is directly 
improved units on the scale efficiency units and also used for both inefficient and efficient units that are not scale 
efficient. If 휂∗ denotes the optimal of the step 푡, from (3) the next target obtained as: 

 
푥 = (1− 휂∗)푥 + 휂∗푥 ′

																																																																																																																																																																																																																		(9)
푦 = (1 − 휂∗)푦 + 휂∗푦 ′

 

 
It is concluded from (9) that the new target at step 푡 is the convex combination of the unit 표′ and the target of the 

step 푡 − 1. Now we go to some properties of the model; 
(p1) feasibility; the model (8) is always feasible. For each unit 표, letting 휂 = 0 and 휆 = 1 and 휆 = 0 for all 

index 푗 ≠ 표 is the feasible solution. 
(p2) 0 ≤ 휂 ≤ 1 , for all feasible solution. 휂 = 0 point to the main unit and at each step when the intermediate 

targets closer to the final target, 휂 grows up to 1. 
(p3) scale efficiency target ; To select the scale efficiency target of the model, as mentioned in section 2, we can 

use any existing approach to determine these targets, such as Banker-Thrall method (2004) [5] or Fare-Grosskopf 
method (1985 , 1994) [11,12]. After determining MPSS targets, to evaluation unit 표, a good candidate for the final 
target would be the closest scale efficiency unit. i.e.  

표′ = 푎푟푔 푚푖푛
{ | 	 	 }

|푥 − 푥 |
푥

+
|푦 − 푦 |

푦
 

It is clear that setting the bounds on the inputs and outputs closer to zero, yields more number of steps to reach the 
target and zero bounds prevent unit  from reaching the aimed target, too. 
  

4. NUMERICAL EXAMPLE 
 
This section presents a numerical instance that contains of seven units with a single input and single output. Table 

1 gives the input-output data’s with their assumed limits on input and output changes. Preliminary, to determine the 
Return To Scale of the units we can use any models have been suggested to identify RTS which briefly mentioned in 
section 2, such as using the two additive models in the VRS technology (1) and in the CRS technology (4), applying to 
the units of the example shows that the units B and C are scale efficient, units A and D are technical efficient and units 
E, F and G are inefficient. The scale efficient target for the unit A and E is the unit B and also for the unit D, F and G, 
scale efficiency target is unit C. 

 

Table 1   Input and Output data and upper bound changes 
Units A B C D E F G 
Input 25 40 55 82 80 85 115 

Output 20 50 70 80 30 65 35 

Input Bound 0.3 - - 0.1 0.25 0.15 0.25 

Output Bound 0.3 - - 0.1 0.2 0.15 0.2 

 
The results of the GIEP model for each unit presented from the table 2 to table 6. Each table shows the steps, 

intermediate targets, the 휂∗ and 휆∗ variables, and the final target been showed. Especially the third column shows the 
optimal amount of 휂∗, as shown, it is growing up to 1 and at last reach to final target. 
 

Table 2   Gradual improvement strategy for unit E ; Mpss target: unit B, 훼 = 0.25		, 훽 = 0.2 

풚풐풕 ퟏ 풙풐풕 ퟏ 
흀풋∗ 휼∗ 풚풐풕  풙풐풕  step 

휆∗  휆∗  휆∗  휆∗  휆∗  휆∗  휆∗  
36 68 0.36 0 0 0.14 0 0 0.5 0.3 30 80 푡 = 1 

43.1 53.6 0.09 0 0 0.36 0 0 0.55 0.51 36 68 푡 = 2 
49.8 40.3 0 0 0 0 0.05 0.91 0.04 0.98 43.1 53.6 푡 = 3 
50 40 0 0 0 0 0 1 0 1 49.8 40.3 푡 = 4 
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Table 3   Gradual improvement strategy for unit F; Mpss target: unit C, 훼 = 0.15		, 훽 = 0.15 

풚풐풕 ퟏ 풙풐풕 ퟏ 
흀풋∗ 휼∗ 풚풐풕  풙풐풕  step 

휆∗  휆∗  휆∗  휆∗  휆∗  휆∗  휆∗  
67.1 72.4 0.03 0 0 0.78 0 0 0.19 0.42 65 85 푡 = 1 
68.8 61.7 0 0 0 0.34 0.56 0 0.1 0.62 67.1 72.4 푡 = 2 
70 55 0 0 0 0 1 0 0 1 68.8 61.7 푡 = 3 

 
Table 4   Gradual improvement strategy for unit G; Mpss target: unit C, 훼 = 0.25		, 훽 = 0.2 

풚풐풕 ퟏ 풙풐풕 ퟏ 
흀풋∗ 휼∗ 풚풐풕  풙풐풕  step 

휆∗  휆∗  휆∗  휆∗  휆∗  휆∗  휆∗  
38 103 0.75 0 0 0.12 0 0 0.13 0.2 35 115 푡 = 1 

45.3 91.9 0.55 0 0 0.25 0 0 0.2 0.23 38 103 푡 = 2 
54 78.6 0.27 0 0 0.48 0 0 0.25 0.36 45.3 91.9 푡 = 3 

64.7 62.7 0 0 0 0.5 0.3 0 0.2 0.67 54 78.6 푡 = 4 
70 55 0 0 0 0 1 0 0 1 64.7 62.7 푡 = 5 

 
Table 5 Gradual improvement strategy for unit A ; Mpss target: unit B, 훼 = 0.3		, 훽 = 0.3 

풚풐풕 ퟏ 풙풐풕 ퟏ 
흀풋∗ 휼∗ 풚풐풕  풙풐풕  step 

휆∗  휆∗  휆∗  휆∗  휆∗  휆∗  휆∗  
26 28 0 0 0 0 0 0.2 0.8 0.2 20 25 푡 = 1 

33.8 31.9 0 0 0 0 0 0.46 0.54 0.32 26 28 푡 = 2 
43.9 36.9 0 0 0 0 0 0.8 0.2 0.62 33.8 31.9 푡 = 3 

50 40 0 0 0 0 0 1 0 1 43.9 36.9 푡 = 4 
 

Table 6 Gradual improvement strategy for unit D; Mpss target: unit C, 훼 = 0.1		, 훽 = 0.1 

풚풐풕 ퟏ 풙풐풕 ퟏ 
흀풋∗ 휼∗ 풚풐풕  풙풐풕  step 

휆∗  휆∗  휆∗  휆∗  휆∗  휆∗  휆∗  
77 73.9 0 0 0 0.7 0.3 0 0 0.3 80 82 푡 = 1 

74.2 66.3 0 0 0 0.43 0.57 0 0 0.4 77 73.9 푡 = 2 
71.7 59.7 0 0 0 0.18 0.82 0 0 0.58 74.2 66.3 푡 = 3 

70 55 0 0 0 0 1 0 0 1 71.7 59.7 푡 = 4 

 
The graph of the above example is illustrated in figure 1. It is evident that each inefficient unit draws a direct path 

in the interior of the PPS from the initial units to the desired scale efficient target and improved along this path 
gradually. Also efficient units A and B that are not scale efficient move to their scale efficient target on the frontier. The 
main goal of the Proposed model GIEP, which illustrated above, involves a fewer steps and shorten the progressing 
period than applying TEIP priority and then using SEIP to reach scale efficiency target. Although units are attained 
technical efficiency only by applying TEIP but it’s better to improved them to the optimal size directly, in the fewer 
steps. 

 
 

Fig. 1 Graphical illustration of GEIP model 
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5. CONCLUDING REMARKS 
 

In this paper a new gradual efficiency improvement model has been suggested. This model improves inefficient 
units to the scale efficient target directly. Also it is used for efficient target that are not scale efficient and moves them 
towards the scale efficient targets on the surface. The number of steps that each unit is reached at the scale efficient 
target depends on the bounds which placing on relative changes of inputs and outputs. These bounds must be agreed 
upon with the unit’s managers which can be used this approach to monitor and measure the degree of improvement. In 
the previous researches for gradual improvement strategy, TEIP and SEIP model has been presented which TEIP is 
improved inefficient units to the frontier priority, and then SEIP is used to move units on the scale efficient size. The 
proposed model GEIP improves units and projects them on the scale efficient target, simultaneously. GEIP is obtained 
by modifying the improvement direction of the TEIP model. If the bounds on the inputs and outputs are set closer to 
zero, GEIP yields more number of steps to reach the target and zero bounds prevent units from reaching the aimed 
targets. The proposed model is feasible and the objective function always is the scalar between zero and one. At each 
step the closer intermediate targets to the final target, the nearer the growth of the objective function to one. Also at 
each step the new target is the convex combination of the final target and the target of the previous step. An instance 
with the graphical illustration has been presented which shows the process period of the proposed approach. The new 
gradual improvement model is a fruitful tool to obtain scale efficient size for both inefficient units and technical 
efficient ones that are not scale efficient in a fewer steps and in the direction of the scale efficient target. There are the 
advantages of the proposed model. 
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