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 This study presents a model for performance evaluation of Telecommunication 

Administration Bureaus of Ahvaz. Therefore, the Balanced Scorecard is used as a tool 

to determine appropriate indicators to assess different dimensions of managers’ 
performance and the Data Envelopment Analysis method for performance 

comparison.18 main bureaus of Telecommunication Administration were evaluated in 

this study. Indicators needed for this assessment were determined based on the 
Balanced Scorecard. Input and output indicators were surveyed with experts among 

directors and managers, and finally, the four aspects of financial, customer, internal 

processes and learning and growth were selected as output, and the two indexes of 
funds and number of staff were considered as office input. After data collection of each 

index using company documents, using the Scale rule and weight determination rule, 

indexes in four aspects of the Balanced Scorecard were merged, using the output-
oriented-BCC Data Envelopment Analysis method, the effectiveness, and reference set 

of optimal performance model of each of the agencies was determined, and rankings of 

managers was performed according to Anderson-Peterson model. 
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INTRODUCTION 
 

 Organizations will need a system not only to measure all aspects of the organization, but also to gauge the 

success of the organization in achieving its missions and visions. This system can also make important 

contributions to the managers of the organization in strategic planning and decision making [2]. 

 One of the most difficult aspects of human resource management is performance evaluation of the 

individual [2]. To evaluate the performance and activities of managers has long been considered in management 

accounting [10]. Organizations have been dealing with a lot of problems in development of performance 

evaluation system to truly measure the right things .What is needed is a system that establishes a balance 

between the historical accuracy of the financial figures and numbers and the incentives of future performance, 

and at the same time, aid the organizations to implement and enforce a distinct strategy. Balanced Scorecard is a 

tool that meets both of these challenges [11]. 

 DEA is a suitable method to determine the efficiency of achievement of the goal. The reason of the 

widespread acceptance of DEA over other possible methods is the possibility to investigate the complex 

relationships between multiple inputs and multiple outputs that are mostly unknown in these activities [6]. It is 

therefore a powerful tool for evaluating the performance of organizations in terms of their relative performance 

and is a nonparametric method for efficiency analysis [6]. 

 Balanced Scorecard actually revolutionized the performance evaluation methods. Kaplan and Norton found 

that many of the short-term performance evaluation methods according to financial indicators will develop 

serious risks to financial health of the organization in the future, conversely, organizations may not be in a good 

situation as of financial functions and financial indicators might not be strong, but this poor performance in the 

financial field could be related to investing in new technologies to create competitive advantages in the future. 

In fact, the balanced scorecard is known as a methodology for identification of problematic areas of the 

organizations, as well as a tool for aligning goals of an organization with its strategies [12]. 
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 A key component in the implementation of the Balanced Scorecard is creating a basis for indexes.  In fact, 

without a standard or a base, the assessment is impossible.  Once a basis for evaluating is considered and 

extracted, we can then measure the impact of activities, modules and promoted projects. In fact, by integrating 

the Balanced Scorecard and the DEA will overcome the weakness of the Balanced Scorecard, because the 

performance of executives is reviewed with respect to each other. 

 The present study is an attempt to examine how integrating the balanced scorecard and data envelopment 

analysis, can be helpful in evaluating the performance of various departments of a company. For this purpose, 

we first have to identify various departments of the Company that is under assessment, and then after identifying 

appropriate indicators (that are consistent with the organization's strategy) for assessing the performance of a 

balanced scorecard model a hybrid model of BSC – DEA will be designed for evaluation. 

 

Research Literature: 

Performance Evaluation: 

 Performance evaluation measurement process and achievement level of desired status with expected or 

planned amount, or measurement of organizational goal achievement, are included in executable programs. 

Since the performance improvement of an organization is considered as one of the most important goals of any 

organization, therefore, the performance evaluation can inform us about the progress in improvement of 

performance, and as a result, provides the needed incentive and opportunity to improve performance quality [1]. 

 

Traditional and modern perspectives on performance evaluation: 

 Ebrahimi Sarvolia and Mohseni Sharif [7], introduced two important perspectives on the performance 

evaluation: 

1) Traditional perspective 

2) Modern perspective 

 
Table 1: Comparison of traditional and new approaches to assessment (Tabaresa, 1998). 

Attitude Modern Traditional 

Functional feature Directed to development Directed to judgment 

Role of assessment agent Consult provider and facilitator Judgment and measurement 

Interview with assessment object Conversation Imperative 

Evaluation period Future Past 

Assessment standards Self-standard Organization and management opinion 

Purpose of the evaluation Individual and organizational growth and 

development 

Controlling 

 

 Since performance evaluation is a step forward to improve the future performance of individuals and 

organizations and evolution of complex, dynamic and changing environment, therefore performance evaluation 

is beyond the period reporting, and requires an organized, comprehensive, coherent and continuous approach 

based on individual and organizational learning [13]. 

 The important factor in performance evaluation is that comparing two or more organizations in terms of 

performance, despite the differences in mission, goals and organizational culture does not seem logical. Instead 

we should see how much that particular organization has been successful in achieving its goals. Change in the 

attitude of managers is a necessary condition, because the determinants of the managers’ ideas, the duality 

contained in theses opinions and attitudes of managers are caused by the managers’ assumptions about human 

beings and human conception and group and organizational affiliation, and also undergone management training 

structure. Fundamental changes in the organizational culture and atmosphere are also a sufficient condition [7]. 

 Implementation of performance assessment methods primarily require culture trainings, for usually when a 

method of evaluating first gets established in an organization, even with an excellent premise of this approach 

and the suitability of its indices, changes that the organization will face due to competitiveness, need to change 

and remove some of indices and to add more accurate indicators is inevitable [12]. 

 

The relationship between performance evaluation and control: 

 Difference between "control" and "Monitoring and Evaluation" is that the control process tries to improve 

performance and achieve corrective action and implement them, however, performance evaluation, provides 

corrective actions with the help of the assessment subject in order to continuously improve and move in the 

direction of reform provides [13]. 

 

Performance evaluation system features: 

 Features of a good performance appraisal system can be summarized as follows: 
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1.Supports the strategic objectives: 

 Performance evaluation systems must be derived from the strategic objectives. Otherwise, the system may 

support activities that have an adverse effect on the strategic objectives. 

 

2. Be balanced: 

 A performance evaluation system should include a variety of performance indicators to cover all important 

aspects for the success of the organization. 

 

3. Stands against departmental optimizing: 

 Since performance indicators affect employee behavior, inappropriate set of indicators can lead to non-

functional behavior of the staff. 

 

4. Limited number of performance indicators: 

 For assurance of a proper functioning it is essential to have a limited number of performance indicators, 

increase in the number of indicators needs more analysis time, It also increases the risk of information 

accumulation, This makes it impossible to prioritize the indicators. 

 

5. It is easy to access: 

 The purpose of a performance appraisal system, is giving important information at the right time and to 

right person, so the most important thing about this system is that it must be designed in a way that information 

is easily improved and available to consumers and it also should be comprehensible. 

 

6. Includes comprehensive performance indicators: 

 A performance indicator should have a clear goal. In addition, it is necessary to define a specific limit for 

each index and a time frame should be specified in which the goal is achieved [8]. 

 

Assessment method aided by financial analysis: 

 Axels and Peorn consider financial measures as poor standards, for they determine a managers’ operation 

result after a set period of time, in addition, measures of financial performance have no directive to future 

performances, because they don’t include measures like customer satisfaction, and organizational training, also 

financial measures focus on internal management of the organization, rather than the external management [7]. 

 

Deficiencies in financial measures: 

1.Its retrospective nature: 

 Foundation of financial ratios is based on financial statements, and financial statements are prepared based 

on company’s historical data and past. Therefore, financial statements do not reflect the current situation and 

financial ratios that relationships between different items on the financial statement are expressed based on; 

probably don’t seem to be a correct basis, for making decisions about the future of the company. 

 

2. Being short-term: 

 Financial measures, give a large weight to the profit or loss of the Company, and consider factors affecting 

the profit, they reflect factors such as the annual interest and annual turnover of assets, and lack any strategic or 

futuristic perspective. 

 

3. Too much emphasis on shareholder information: 

 These measures have the greatest emphasis on providing shareholders’ information, and don’t provide the 

needs of other stakeholders such as customers, employees and etc... 

 

4. Being Abstract and one dimensional: 

 In general, financial ratios, don’t consider operational characteristics, such as size of the enterprises and 

production methods and the use of production factors such as labor, technology and... 

 

5.Inability of financial measures to provide and display strategic goals: 

 For example the goals and strategies of environmental organizations cannot be gaged with financial 

measures. 

 

6. Not reflect the effects of cooperating of different departments: 

 Today, most organizations’ valuable creation activities, is the result of the inter-task cooperation and 

providing integrated solutions to customers and stakeholders. Fiscal measurement systems are not able to 

calculate the true value or cost of these kinds of work and relationships [7]. 
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Balanced Scorecard: 

 Traditional methods of performance evaluation that are mainly based on financial indicators, not only have 

the inability to reflect the reasons of organizations’ success or failure, but also are not able to create a logical 

link between motivational factors of achieved successes and hence they failed to support management programs, 

especially the strategic programs [3]. 

 It is not enough to focus only on financial aspects. First, this focus often leads people to choose the easiest 

option for performance improvement (lower costs, rather than encouraging the growth of the organization).This 

method may be useful in short term but reducing investment and research and development will be detrimental 

to the organizations in the long term. Second, the financial measures are in fact the "outcome measures", i.e. 

they assess past actions. These measures do not tell you how to improve the performance, and therefore to 

attract customers and gain financial benefits, organizations need to do the processes and their activities in an 

efficient and effective way. The reason of the existence of the third aspect of the internal processes is the same. 

The goal here is not considered being good in all aspects; instead, it is the leading products and services that 

would meet your customers' needs exactly. If the world stopped turning, we only would have needed the two 

mentioned terms, but as we know, the world keeps changing, in order to meet the increasing demands of the 

customers and continuous improvement in performance against competitors, you need constant renovation and 

training. Fourth perspective is completely about the development of capabilities and processes that will be 

needed in the future. This perspective often contains measures to expand the capabilities of employees(Ibid, 14-

15). 

 In this context, the need was felt to a comprehensive tool for performance evaluation which: 

• Considers non-financial measures, along with financial criteria 

• Includes a set of qualitative and quantitative criteria for evaluation 

• Considers short-term and long-term goals of the organization 

• Considers retrospective and prospective criteria in evaluating 

 The Balanced Scorecard model was presented based on these. The method that assesses the four aspects of 

learning and growth, internal processes, customer and financial; and provides a comprehensive perspective on 

the most important and fundamental areas [10]. 

 

The origin of the balanced scorecard: 

 The balanced scorecard was introduced by Kaplan and Norton, which was in fact a revolution in practice 

assessment methods. The purpose of these methods is changing the visions and strategies of every organization 

into a set of goals through a number of key areas and key performance indicators. They found out that, many 

ways of the performance evaluation in short-term according to financial indicators such as reducing labor and 

training costs, marketing and customer service, puts a serious risk to the future health of the organization [9]. 

 

Characteristics of Balanced Scorecard: 

A good performance measurement system can help you succeed in five ways. These ways are as follows: 

• Determining the organization’s current location 

• Moving your orientation with others 

• Stimulating and motivating measures in key areas 

• Facilitating learning 

• Influencing employee behavior 

 

Advantages & Disadvantages of Balanced Scorecard: 

 First, a balanced scorecard increases the company's control system in multiple ways. Primarily, by selecting 

the appropriate variables can combine a number of familiar management principles in a single device. These 

principles may contain the following components: Strengthening of staff, logistics, production update (JIT), 

Lean Management and... 

 Secondly, by using a centralized balanced scorecard, the control system development goes beyond the 

financial analysis. By taking a broader view of the organization goals control system becomes more balanced 

and forward-looking, at the same time. 

 Third, a balanced scorecard approach by providing decentralization through the hierarchy of the 

organization will ensure that the strategic objectives of the senior management are released within the 

organization. 

 Fourth, experience has shown that the BSC makes progress towards the target. The balanced scorecard’s 

other advantages can be noted as follows: 

• Flexibility and adaptability to any enterprise 

• Focusing on a few key metrics and discarding irrelevant information 

• Is a tool for implementing businesses’ strategic goals through translation and performance metrics into 

achieving operational targets 



653                                                               Abdolmajid Farokhian et al, 2014 

Advances in Environmental Biology, 8(13) August 2014, Pages: 649-658 

 Makes it easy to implement the change process in any organization 

 Can create unity among various operational plans through strategic unity 

 With designing four major areas in the organization provides a holistic view of the enterprise's activities to 

the managers, that by the aid these aspects, components the relationship with each other and the whole, will be 

in a better sense. 

 Creates a cause and effect relationship among various components 

 Leads to a focus on strategic priorities 

 Makes the resource allocation process done better 

 Accelerates decision making 

 Is a useful system to identify problems and to provide solutions for solving them 

 

Disadvantages of the Balanced Scorecard: 

 Although the balanced scorecard is popular but by no means is it perfect. The companies that adapted the 

scorecard to their needs have mentioned some of these disadvantages, but still there are five key disadvantages 

that you need to be aware of [5]. 

1.Not including the employee: A scorecard is recommended to employees for two main reasons. First, the 

employees are an important motivation and second, not assessing the employee gives them the impression that 

they don’t matter to the business. 

2. Not including the suppliers: A lot of companies are dependent to their suppliers. And in most cases the 

biggest financial element in the organizations is the suppliers. 

3. Lack of issues related to society and environment: These days environmental issues and societies have a close 

relationship and companies must assess the effects of these issues. 

4. Not considering the competitors: the balanced scorecard only sees the environment through the view of 

customers and shareholders. In addition to mentioned stakeholders, the companies must monitor the 

environment to trace the actions and innovations of their competitors. 

Considering the research literature, the following model is suggested for assessment: 

 

 
 

Fig. 1: The conceptual model of the research. 

 

Research hypotheses: 

1.The balanced scorecard is suitable to assess the performance of the departments of Gachsaran Oil and gas 

operating company. 

2. Determination of the right  indicator is suitable to assess the performance of the departments of Gachsaran Oil 

and gas operating company. 

 

Research Methodology: 

 In this study, the descriptive-survey method has been used. Since the model for performance evaluation is 

developed based on data envelopment analysis incorporating the Balanced Scorecard, it will be annalistic. 

 The study group is 18 departments of Gachsaran Oil and gas operating company. Also the departments 

under study are similar in sense of input and output indicators. 

 To collect data the departments’ documents were reviewed, and indicators of performance evaluation were 

identified through interviews with experts, and the most important indicators were classified based on the 

Balanced Scorecard. After identifying the indicators that can be influential on the performance of the 

departments, the managers’ and directors’ opinion is asked by a survey, and the indicators with the score less 

than the average were omitted from the list. The scores of the survey were considered from 1 to 5 and the basis 

of calculation was also the average and if the average of the answers of each indicator were less than or equal to 

3, that indicator would be unacceptable and otherwise it would be accepted. 
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 In this study, the Balanced Scorecard model was used to collect indicators based on four aspects. The non-

parametric DEA, which is a linear method of programming, is used for assessing the relative efficiency 

performance of managers. In this study, the input indicators according to the nature of the company, 3 indicators 

and output indicators based on the balanced scorecard and 4 aspects are: 

 
Table 2: Items used in the output index. 

Financial aspect Customer aspect Training and growth aspect Internal processes aspect 

-Ratio of financial 
obligations 

-Correct budgeting 

-Return of investment 

-Customer satisfaction 
-Employee satisfaction 

-Effectiveness of training 
-Employee education 

-Training hour-person capitation 

-Percentage of training capitation 
allocation 

-Participation in establishment 
of the international standards 

-Use of new working methods 

-Achieving the designated 
goals 

-Participation in the 

suggestions system 
-Percent of distribution offer 

per capita 

 

 Parameters on (Table 2) are common to all departments according to the DEA method features. After 

collecting data and calculating indicators for each department, input and output data were inserted in DEA-

EXCEL SOLVER software and performance level of each were determined. 

 

Data analysis: 

 The "equipment of each department" item, which is related to the input, and the "good budgeting", "return 

of investment", "participation in the establishment of international standards," "use of new methods of work" 

and "educational level of employees” items which were related to output were omitted due to being lower than 

the average rate. 

 
Table 3: Input and output indicators of departments data. 

Output indicators Input indicators  

Training 
allocation 

Person-
Hour 

training 

Offer 
allocation 

Person-
Offer 

capitation 

Achieve-
ment of 

goals 

Customer 
satis-

faction 

Financial 
obligations 

Human 
forces 

Budget 
(billion Rial) 

Depart-
ment 

0.19 13.88 57.7 1 84.07 78.3 1.0575 601 268 A 

0.13 5.77 46.36 2.3 100.03 54.25 0.9869 532 385 B 

0.25 12.68 61.45 0.4 100 64.18 0.9963 765 263 C 

0.56 58.53 51.08 2.3 100.07 65.32 0.9917 1000 504 D 

0.68 50.82 73.56 0.9 95.27 41.87 1.0339 57 30 E 

0.69 81.58 40.12 1.6 94.17 70.11 0.9967 52 37 F 

0.5 43.41 28.73 0.8 87.16 51.6 0.9160 155 102 G 

0.57 60.38 39.4 3.3 95.91 95.1 0.9844 439 522 H 

0.61 49.33 38.74 0.1 90.61 88.21 1.0045 336 351 I 

0.92 103.95 29.43 1.8 93.17 96.22 0.9587 223 238 J 

0.12 32.81 67.59 0.9 98.05 45.3 1.0306 97 33 K 

1 148.52 19 1.1 76.25 46.13 0.9441 22 14 L 

0.87 53.07 71.19 2.8 100 52.5 0.9808 15 8 M 

1 205.53 68.54 13.1 98.21 47.27 1.0500 19 20 N 

0.73 114.9 59.05 0.9 91.34 71.26 1.1481 30 10 O 

0.36 19.11 35.49 0.3 91.21 61.14 0.9638 55 27 P 

0.22 17.52 20.77 4.9 70.26 58.16 0.9659 111 12 Q 

0.26 27.97 26.15 0.8 70.33 78.59 1.0320 146 42 R 

 

 After the figures were obtained for each index, it is seen that in financial aspect there is 1 indicator, in 

customer aspect there is 1 indicator, in internal process aspect there are 3 indicators, and in the training and 

growth aspect there are 2 indicators. Now for unification of all aspects we tend to incorporate indicators of 

internal process and learning and growth aspects. In order to do this, the scale or normalize rule is used. 

 

 
Table 4: The non-scaled data of output indicators of the departments. 

Output indicators Input indicators  

Training 

allocation 

Person-

Hour 
training 

Offer 

allocation 

Person-

Offer 
capitation 

Achieve-

ment 
Of goals 

Customer 

satis-
faction 

Financial 

obligations 

Human 

force 

Budget 

(billion Rial) 

Depart-

ment 

0.0587 0.0672 0.0514 0.0254 0.0689 0.0126 0.0197 601 268 A 

0.0547 0.0465 0.0611 0.0585 0.0556 0.0052 0.0135 532 385 B 

0.0552 0.0551 0.0611 0.0102 0.0737 0.0115 0.0259 765 263 C 

0.055 0.056 0.0612 0.0585 0.0612 0.0532 0.058 1000 504 D 

0.0573 0.0359 0.0582 0.0229 0.0882 0.0462 0.0704 57 30 E 

0.0552 0.0602 0.0576 0.0407 0.0481 0.0742 0.0714 52 37 F 
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0.0508 0.0443 0.0533 0.0204 0.0344 0.0395 0.0518 155 102 G 

0.0546 0.0816 0.0586 0.084 0.0472 0.0549 0.059 439 522 H 

0.0557 0.0757 0.0554 0.0025 0.0464 0.449 0.0631 336 351 I 

0.0531 0.0825 0.0569 0.0458 0.0353 0.0945 0.0952 223 238 J 

0.0571 0.0389 0.0599 0.0229 0.081 0.0298 0.0124 97 33 K 

0.0523 0.0396 0.0466 0.028 0.0228 0.135 0.1034 22 14 L 

0.0544 0.045 0.0611 0.0712 0.0855 0.0483 0.0901 15 8 M 

0.0582 0.0406 0.0602 0.3334 0.0822 0.187 0.1035 19 20 N 

0.0636 0.0611 0.0558 0.0229 0.0708 0.1045 0.0756 30 10 O 

0.0534 0.0525 0.0557 0.0076 0.0425 0.0174 0.0373 55 27 P 

0.0535 0.0499 0.0429 0.1247 0.0249 0.0159 0.0228 111 12 Q 

0.0572 0.0674 0.043 0.0204 0.0313 0.0254 0.0269 146 42 R 

1 1 1 1 1 1 1    

 

 After the non-scale table was obtained, in coordination with intellectual and experts of system engineering 

for each of the indicators of internal processes and learning and growth a weight was determined to be able to 

combine indicators of each aspect. Weights specified are shown in Table 5. 

 
Table 5: The index weights of two aspects of internal processes, learning and growth. 

# Aspect Indicator Weight Sum of the weights 

1 Internal 
process 

Achieving the set goals based on the amount of 
process indicators 

0.7 1 

Participation in the offer based on person-offer 

capitation 

0.15 

Capitation allocation of person-offer 0.15 

2 Training 

and growth 

Capitation of person-training hour 0.5 1 

Percentage of capitation allocation person-training 

hour 

0.5 

 

 Now we multiply the weight of each indicator in the numbers of each indicator and then sum the indicators 

of each aspect and finally get a specific number for each aspect. Table 6 shows the final result of each aspect. 

 
Table 6: Departments’ information with the method of 2 inputs and 4 outputs. 

Output indicators Input indicators  

Training and 
growth 

Internal process Customer Financial Human sources Budget Depart-
ment 

0.0586 0.0672 0.0501 0.0161 601 268 A 

0.0547 0.0465 0.0599 0.0094 532 385 B 

0.0552 0.0551 0.0554 0.0187 765 263 C 

0.0550 0.0560 0.0608 0.0556 1000 504 D 

0.0573 0.0359 0.0574 0.0583 57 30 E 

0.0552 0.0602 0.0536 0.0728 52 37 F 

0.0507 0.0443 0.0455 0.0456 155 102 G 

0.0546 0.0816 0.0607 0.0570 439 522 H 

0.0557 0.0757 0.0461 0.0540 336 351 I 

0.0531 0.0826 0.0520 0.0949 223 238 J 

0.0571 0.0389 0.0575 0.0211 97 33 K 

0.0523 0.0396 0.0402 0.1193 22 14 L 

0.0544 0.0450 0.0663 0.0692 15 8 M 

0.0582 0.0406 0.1043 0.1452 19 20 N 

0.0636 0.0611 0.0531 0.0900 30 10 O 

0.0534 0.0525 0.0466 0.0273 55 27 P 

0.0535 0.0499 0.0525 0.0194 111 12 Q 

0.0572 0.0674 0.0378 0.0262 146 42 R 

 

Determination of the level of administrative efficiency based on BCC model: 

 Finally the obtained data from table 6 was entered in the DEA-EXCEL SOLVER software and was solved 

with the multiplication model of BCC. Since in this department no changes can be made in the level of input 

indicators according to the existing regulations, the output-oriented approach was used. 

 
Table 7: The results obtained from the BCC approach (efficiency level and the input and output weights). 

Output indicators Input indicators   

Training and 
growth 

Internal process Customer Financial Human force Budget Efficiency Depart-
ment 

0 0 0.3349 0.6651 0 0 0.9743 A 

0 0.1035 0 0.8965 0 0 0.8818 B 

0 0.1543 0.2182 0.6276 0 0 0.8986 C 

0 0.1666 0.2182 0.6153 0 0 0.9133 D 

0 0.0956 0 0.9044 0 0 0.9155 E 
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0 0.2714 0.7286 0 0 0.04113 0.9629 F 

0 0.0863 0 0.9137 0 0 0.8034 G 

0 0.3455 0.6545 0 0.0843 0 1 H 

0 0 0.4163 0.5837 0 0.0126 0.9854 I 

0 0 1 0 0.3008 0 1 J 

0 0.096 0 0.904 0 0 0.9128 K 

0.9256 0 0 0.0744 0.3881 0.6119 1 L 

0 0 0 1 0 1 1 M 

0 0.4857 0 0.5143 1 0 1 N 

0 0 0.4657 0.5343 0 1 1 O 

0 0.1647 0.3287 0.5067 0 0.0037 0.8504 P 

0 0.3057 0.6943 0 0 0.0154 0.8607 Q 

0 0 1 0 0 0.1227 1 R 

 

 As can be seen in the efficient administrations are: H, J, L, M, N, O, R and the rest are inefficient. Due to 

the nature of the input and the output of the model, returns was chosen as a variable scale to solve the model and 

if the return to a fixed scale approach would have been used, there would be less efficient departments specified 

and the efficiency of the rest of the departments would have been specified less. 

 

Determination of reference sets: 

 The shadow price of non-zero specifies that which department manager is used as reference to evaluate the 

performance efficiency of other managers. For example, Department A, which is inefficient by the convex 

combination of its reference sets i.e. 0.384 (H) + 0.616 (O) can be transformed into a functional unit. 

 
Table 8: Reference sets and their coefficient for inefficient departments. 

Reference 
Coefficient 

4 

Reference 
4 

Reference 
Coefficient 

3 

Reference 
3 

Reference 
Coefficient 

2 

Reference 
2 

Reference 
Coefficient 

1 

Reference 
1 

Efficiency Department 

    0.616 O 0.384 H 0.9743 A 

    0.7103 O 0.2897 N 0.8818 B 

  0.7012 O 0.1441 N 0.1547 H 0.8986 C 

  0.5338 O 0.2278 N 0.2385 H 0.9133 D 

    0.8126 O 0.1874 N 0.9155 E 

  0.8313 O 0.0526 N 0.1161 J 0.9629 F 

    0.931 O 0.069 N 0.8034 G 

      1 H 1 H 

  0.2414 O 0.1669 J 0.5917 H 0.9854 I 

      1 J 1 J 

    0.8067 O 0.1933 N 0.9128 K 

      1 L 1 L 

      1 M 1 M 

      1 N 1 N 

      1 O 1 O 

0.9059 O 0.0329 N 0.0518 J 0.0095 H 0.8504 P 

  0.8437 O 0.1543 N 0.002 J 0.8607 Q 

      1 R 1 R 

 

Ranking of the departments: 

 Ranking of the departments is done by the score they obtain. 

 
Table 9: Primal ranking of the department by the BCC approach 

Efficiency 1 1 1 1 1 1 1 0.98

5 

0.97

4 

0.96

2 

0.91

5 

0.91

3 

0.91

2 

0.89

8 

0.88

1 

0.86

0 

0.85

0 

0.80

3 

Departme

nt 

R O N M L J H I A F E D K C B Q P G 

Ranking 1 1 1 1 1 1 1 8 9 10 11 12 13 14 15 16 17 18 

 

 As you can see this ranking is only suitable for inefficient departments and ranks all the efficient 

departments the same. To solve this problem we use the Anderson-Peterson ranking approach. 

 
Table 10: Department ranking by Anderson-Peterson approach. 

0.8

3 

0.8

50 

0.8

60 

0.8

81 

0.8

98 

0.9

12 

0.9

13 

0.9

15 

0.9

62 

0.9

74 

0.9

85 

1 1.0

48 

1.0

51 

1.0

84 

1.2

00 

1.3

22 

1.7

58 

Efficien

cy 

G P Q B C K D E F A I M H R L J O N Depart

ment 

18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 Ranking 
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Returns to scale: 

 Returns to scale can be fixed or variable. Fixed returns to scale means that the input increase causes 

increase in output with the same proportion. The variable returns to scale, the output increases more or less than 

the increase in input. 

 
Table 11: Departments’ returns to scale. 

RTS of Projected DMU RTS Score DMU 

Decreasing  0.9746 A 

Decreasing  0.8818 B 

Decreasing  0.8986 C 

Decreasing  0.9133 D 

Decreasing  0.9155 E 

Decreasing  0.9629 F 

Decreasing  0.8034 G 

 Decreasing 1 H 

Decreasing  0.9854 I 

 Decreasing 1 J 

Decreasing  0.9128 K 

 Constant 1 L 

 Constant 1 M 

 Constant 1 N 

 Constant 1 O 

Decreasing  0.8504 P 

Decreasing  0.8607 Q 

 Decreasing 1 R 

 
Table 12: Aggregation of departments’ returns to scale. 

Total Projected Efficient RTS 

0 0 0 No. of IRS 

4 0 4 No. of CRS 

14 11 3 No. of DRS 

18 11 7 Total 

 

 As it can be seen, 4 out of 7 efficient departments have the fixed returns to scale and the other 3 

departments have decreasing returns to scale and the other 11 inefficient departments as well. 

 

Discussions and conclusion: 

 First question of the research: Balanced scorecard model for evaluating the performance of Telecom offices 

in Ahwaz 

 Output indicators for this study were extracted based on 4 aspects of the balanced scorecard. Various 

indicators can be defined in each aspect of the balanced scorecard. But with surveying the experts, limited 

indicators were considered. 

 
Table 13: The balanced scorecard approach for performance evaluation of departments. 

Weight Indicator Aspect 

1 Financial obligations Financial 

1 Customer satisfaction Customer 

0.7 Achievement of goals Internal process 

0.15 Capitation of person-offer 

0.15 Allocation of offer 

0.5 Capitation of person-training hour Training and growth 

0.5 Allocation of person-training hour 

 

 Second question of the research: Appropriate indicators for evaluating the performance of 

Telecommunication Administration 

 Selected criteria are based on four aspects of the balanced scorecard. Which are: Financial aspect, financial 

obligations indicator, customer satisfaction indicator of each department, internal process aspect, percentage of 

goal achievement indicator, participation in the offer system and the offer allocation indicator and finally the 

training and growth aspect, the capitation of person-training hour and training allocation 

The two indicators of employee number and the amount of budget were also defined as input aspects by the 

opinion of experts and senior managers. 
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Fig. 2: The proposed model for evaluating the performance of company offices. 

 

REFERENCES 

 

[1] Afsharian, M., A.A. Kousha, 2009. Evaluation and selection of strategies using generalized DEA model, in 

the balanced scorecard framework. Fourth International conference of strategic management. 

[2] Arab Mazar, A.A., M.H. Hosseini, Z. Shafi’ee, 2008. Performance Evaluation of Tax Affairs in Tehran, 

Professional financial quarterly, number 4. 

[3] Asgestran, A., N. Granolo, 2005. The balanced scorecard, translated by: Ali Reza Ali Soleimani, Iran 

Training and Industrial Research Center. 

[4] Azar, A., S. Safari, 2002. DEA approach to excellence modeling, Farhang-e- Modiriat Publication, 13: 65-

95. 

[5] Bourne, M., P. Bourne, Balanced Scorecard (BSC) in a week, translated by: Allah Verdi Taghavi, first 

publish, Rasa Publications. 

[6] Cooper, W., L. Seaford, K. Tan, 2008. DEA models and applications, translated by: Seyyed Ali Mir 

Hosseini, Amir Kabir University press.  

[7] Ebrahimi Sarv Olia, M.H., M. Mohseni Sharif, 2009. The Balanced Scorecard system from assessment to 

implementation, first publish, Pejvak-e-Nour publication. 

[8] Haji Karimi, A.A., M.M. Parhiz Kar, 2007. Mechanisms in the design and implementation of a new 

system to assess organizational performance in commercial banks in the country, studied by Mellat Bank. 

Humanities and Social Sciences journal, 27: 13-47. 

[9] Kaplan, R., D. Norton, 2007. Strategic alignment and synergy creation with the Balanced Scorecard, 

translated by: Babak Zendeh Del, first publish Asia publication.  

[10] Namazi, M., A.R. Ramezani, 2005. Balanced Scorecard in Management Accounting. Journal of 

Humanities and Social Sciences, 2: 10-19. 

[11] Neoun, P.R., 2006. Balanced Assessment - Step By Step (guide the design and implementation), translated 

by: Parviz Bakhtiari, Sanam Allah Gholi, Anahita Khaza’ee, Shima Mashayekhi. First publish, Industrial 

Management publication.  

[12] Shahanaghi, K., K. Sadat Rasoul, 2008. Performance Evaluation Model for theBSC-DEAwindow 

Analysis.Sixth International Conference of Industrial Engineering. 

[13] Tabresa, Gh.A., D. Ghafouri, 2008. Reviewing and analyzing the effectiveness of the employee 

performance evaluation system (Studied in the headquarters of the Ministry of Economy and Finance), 

Humanities Modarres journal, 59: 199-226. 


