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ABSTRACT 
Supply chain conception was firstly formed in productive corporations, but increasing highlight of service 

sector in today’s world, recently addressing this conception in service corporations have been expanded. 
Due to fast development of services during the recent years, need for productivity and performance 

evaluation of service supply chain to gain competitive advantage and empower economic growth has been 

created. In this dissertation, to determine decision making units, Giti Seir Kimia Air Agency supply 
chains have been detected. There are 5 of these supply chains in this study. Then by applying experts’ 

comments, indices affecting on performance evaluation are determined and owing to conducted studies, 

evaluation indices have been split into 2 spectrums of input and output indices. Also, by employing 4 

researches, 4 Air Agency which have the supply chain similar to Giti Seir Kimia Air Agency have been 
chosen. Eventually, for each of supply chains of Giti Seir Kimia Air Agency, a DEA model has been 

sketched and in order to analyze Giti Seir Kimia Air Agency in different sectors, supply chain has been 

solved using DEA Frontier software. 
 

Keywords: Service Supply Chain, Data Envelopment Analysis, Undesirable Input 

 

INTRODUCTION  

In order to extend an efficient and effective supply chain, performance evaluation is critical and 

necessary. Supply chain management is one of the main factors of organization’s survival. That’s why, 

supply chain management like other managerial system and guideline requires acquiring customers’ 
demands; aiding organization to perceive processes and discover knowledge which organizations haven’t 

been previously aware and eventually organized planning to enhance organization condition. Despite 

increasing attention to service supply chain management by experts and academics, performance 
evaluation of service supply chain is still unknown. A great deal of service corporations have found that 

in order to have an efficient and effective service supply chain, they need performance evaluation of 

service supply chain, because performance evaluation is an underlying element for planning, control and 

effective decision making. In fact, measuring systems plays the most important role in monitoring, 
incentive increase, communication enhancement and preventing error in organization. This system is 

accounted as a considerable aid to review and progress objectives of organization’s service processes. 

Results obtained from this assessment and related feedback systems are considered as one of factors 
affecting on organization’s success. Performance evaluation of supply chain in service sector using 

mathematics and operation in research models such as DEA and detecting efficiency and productivity are 

conceptions which are determining input and output ratios of an economic system. Efficiency 
enhancement in an enterprise means a confident way to ascend more competitiveness and profitability 

power. DEA approach is one of beneficial tools to measure efficacy of multiple enterprises with the same 

structure. Here, supply chain of service organization has been investigated upon which strategies can be 

proposed which take inefficient decision making units toward efficiency and due to fundamental 
importance of agencies in tourism industry and because of this issue that based on investigations have 

been conducted so far, service supply chain of no air agency has been evaluated. Necessity of conducting 

a research in dimension of efficiency has been felt. 

Literature Review 

By extension of markets globalization, the only way to sustain corporations and organization is dependent 

on escalating competitiveness and acquiring sustainable competitive advantage. Today, competition 
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among individual firms has been replaced by competition between chains. That’s why; calculating 

efficiency of supply chain is accounted as one of important issues, because chains can’t be managed 

without measuring their efficiency. The main purpose to calculate a supply chain is to gain the maximum 
interest with the least cost. In recent decade, service giver organizations have been rapidly developed. 

Accordingly, needs for creative services to accurate economic growth are more felt. 

Baltacioglu et al., (2007) has also approached to propose procedures for service supply chain. They have 
introduced processes such as demand management, capacity and resource management, customer 

relationship management, supplier relationship management, ordering processes management, service 

performance management, information management, technology management. In this approach, service 

performance management can be defined as a key function of service supply chain. 
Chin (2011) has taken an action to evaluate supply chain and has introduced supply chain productivity 

and also has followed to evaluate performance of supply chain in a great deal of productive firms and 

based on obtained productivity, corporations have been ranked. In their research, criterion to asses is 
internal waste reduction. 

Service Supply Chain 

Each commercial organization is at least a part of supply chain and many of organizations are a part of 
several supply chain. Number and kind of organizations in a supply chain is determined in virtue of that 

supply chain is production-oriented or service-oriented. 

Before illustrating supply chain, at first we have to review service differences, because that’s why the 

conception of supply chain for productive and service corporations is different with each other. The first 
difference between services and products is products’ intangibility which will lead to hardness in saving. 

An entertainment park proposes an intangible product like hobby. Saving hobby is impossible for an 

Entertainment Park and it can’t save it in the seasons which there are fewer demands and proposes than in 
the seasons which there are high demands. This example exhibits another view and conception about 

services which are called production and consumption simultaneity (Azar, 2009). Exactly, at the time 

when demand is created for service, service givers have to provide service while good producers don’t 

have this problem. In fact, processes of production, distribution and consumption are simultaneous. That 
is, to give services, both client and service giver have to be present. Customer incorporates in production 

process. As an example, professors are considered as providers of educational services and students are 

considered as clients. In fact, value is created by interaction existed between service giver and client 
(Razmi, 2009). Unlike productive corporation in which value and production is existed in the factory, 

result of production in service corporations is initiated in an interaction between purchaser and services 

giver (Azar, 2009). 
Most of intangible services are reduced by sale. Intangible productions are not finished and are 

uninterruptedly sold. For example, a lawyer whom is advising his/her client doesn’t mean that after this 

session, he has less advice to give to the next client (Razmi, 2009). In fact, in virtue of this issue that 

product provided by service giver is a process and an activity nor physical good, so, its counting is 
impossible. In fact, in services, inventory rate has been substituted by service giving capacity. Service 

intangibility is the reason behind this content that why number of logistic practices are not applicable in 

service supply chain. Transportation is one of these activities. In service supply chain, physical flow of 
services from supplier to consumer and eventually customer is not internally impossible (Azar, 2009). 

Another feature which is distinguishing service from good is homogeneity or heterogeneity. 

Heterogeneity or homogeneity means that services can be easily standardized. Each customer experiences 
different service which he/she receives. Dependent on customer’s view toward services, atmosphere in 

which services are received is different. Service firms are employee-based. Effect of human aspects on 

operations of services is so considerable which is along with complexities per se. Engaging people with 

process requires diverse attitudes in service supply chain. In this context, role of human resource as a 
primary function is inspected (Chen and Yan, 2011). Ultimately, services are non-transferable due to the 

not being able to saved, intangibility, heterogeneity as well as coincidence. This feature is one of another 

differentiation between services and physical goods (Azar, 2009). In this regard, the following definitions 
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of service supply chain can be offered. Service supply chain for service industry is accounted as an 

organization’s ability to initiate communication channels for efficient connection with the customer. 

Service supply chain is including responsiveness to effectiveness and control (Haas and Hansen, 2010). 
One of the first persons who have provided a comprehensible definition of service supply chain 

management is Ellram. In service firms, there is no good equation per se. 

 Service supply chain management is how to manage information, processes, resources and performances 
of services from the initial supplier to the final client (Sampson, 2000). 

Service supply chain is a network of suppliers, service givers, clients and other supportive units which are 

doing task of interactions required for resources to produce services. Interaction and exchange of these 

resources is done within supportive and main services and these services are being delivered to the client 
(Baltacioglu et al., 2007). But amended definition of service supply chain is: How to manage information, 

processes, capacities and performance of services and capitals from the initial supplier to the final client 

(Ellram, 2004). 

DEA 

DEA is a contraction of Data envelopment analysis which is non-parametric mathematic technique to 

assess decision making units which have multiple inputs and outputs. Calculating efficiency has been 
always addressed in performance evaluation of a company or organization due to its importance. Farrell 

in 1957 by employing a method like efficiency measurement in engineering issues has followed to 

measure efficiency in productive units. A case which has been regarded by Farrell to measure efficiency 

included an input and output. Charnes, Cooper and Rhodes have developed Farrell comment and 
proposed a pattern which is able to measure efficiency with multiple inputs and outputs. This model is 

named DEA. 

Data Envelopment Analysis Models 
Main models of Data envelopment analysis are split into 2 categories of CCR and BCC models. Each one 

of aforementioned models can be introduced as input-based and output- based ones. 

One of the features of DEA is Return to Scale (RTS). RTS can be variable or fixed. RTS means that 

increase in input value will lead to increase in output equally. In variable return, increase in output is 
more or less than increase rate in input. 

 

MATERIALS AND METHODS 

Research Methodology 

Studied sample in this study is Giti Seir Kimia Air Agency. Also, statistical population in this dissertation 

includes Fars Seir Darius Air agency, Parvaz Star, Pravaz Shiraz, Hejrat Shiraz, because these 5 air 
agencies have a similar supply chain and it will cause better decision making in performance evaluation. 

In this query, to define input and output indices required for evaluating performance efficiency of supply 

chain in Giti Seir Kimia Air Agency, references such as foreign and local studies and papers have been 

employed. Result of these studies and investigations was number of initial input and output indices which 
were surveyed by number of experts and scholars of air agency and some of them were chosen as final 

indices. Data collection method has been interview with air agency management and employees in 

different departments and clients.  
In this study, for each of service supply chains in Giti Seir Kimia Air Agency, a data envelopment 

analysis model based on determined indices was designed and it is solved using DEA Frontier software 

with the aim of analyzing Giti Seir Kimia Air Agency in different sectors of supply chain. 
 

RESULTS AND IDSCUSSION 

Recommended Strategies 

To evaluate performance of service supply chain, the following steps can be done: 
Step 1: Detecting air agency supply chains 

Step 2: Detecting indices of service supply chain 

Step 3: Data collection 
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Step 4: Undesirable input 

Step 5: Proposing an appropriate model 

Step 6: Model analysis 
Step 7: Creating virtual unit 

Step 1: Detecting Air Agency Supply Chains 

Service chain in all of air agencies in this query are similar and the same in order to have capability to 
evaluate and cite findings and exploit them in order to progress and acquire more share in market. Service 

chain has been shown in figure 1. 

 

 
Figure 1: Service supply chain of air agency 

 

Step 2: Detecting Indices of Service Supply Chain 

Respective indices have been split into 2 input and output parts and have been illustrated in table1. 

 

Table 1: Inputs and outputs of DEA 

Inputs Outputs 

Number of service givers Waiting time 
The average annual fixed costs Employees’ behavior 

The average annual variable costs Price 

Average of employees’ experience Fulfill obligations 

 Notice 
 Availability 

 

Step 3: Data Collection 

In this step, information and data related to each criterion using information recorded in Giti Seir Kimia 
Air Agency and other opponent air agencies have been collected. How to collect some of outputs is based 

on 5-points Likert scale owning to being qualitative and involving clients’ comments in performance 

evaluation. 
Step 4: Undesirable Input 

Basic models of DEA with the input-output nature in performance evaluation have been sketched in a 

way that takes decision making unit to the level of performance which produces the maximum output by 
spending the least input, but various cases of factors in decision making units are detected as input which 

have been considered undesirable in terms of operation like employees’ experience. As present models 
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are used in these cases, undesirable inputs will be decreased, while we are willing to increase it in 

practice. Thus, in DEA models, possibility to increase these kinds of inputs must not be provided. That’s 

why in this query, undesirable input of “Employees’ experience average” has been considered as an 
output in model solving process so that its increase creates more utility. 

Step 5: Proposing an Appropriate Model 

Mathematic model of performance evaluation has been proposed aiming to maximize output and focus on 
each of service supply chains (Ticket issuance, visa issuance, travel tour, pickup visa, hotel reservation, 

embassy appointment, airport transfer) in Giti Seir Kimia Air Agency against opponent air agencies (Fars 

Seir Darius Air agency, Parvaz Star, Pravaz Shiraz, Hejrat Shiraz). This model with 10 decision making 

variables and 6 constraints categorized for each service supply chain has been elaborated in the following: 

 
Figure 2: DEA conceptual model 

 

Table 2: Parameters and signs of performance evaluation mathematic model 

Signs Definition 

I Input counter 

R Output counter 

J Decision Making Unit counter(DMU) 
P Studied decision making unit 

M Number of inputs 

N Number of decision making unit 
S Number of outputs 

 

Value of ith input for jth decision making unit 

 

Value of rth output for jth decision making unit 

 

Table 3: Variables and signs of performance evaluation mathematic model 

Signs Definition 

 

Target function of decision making unit 

 

Weight of ith input 

 

Weight of rth output 

 

Eventually, mathematic model of performance evaluation with the aim to maximize output and focus on 

each of service supply chains in air agencies is as the following equation. 
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Progres

s rate 

Input Output 

Numbe

r of 

service 

givers 

The 

average 

annual 

fixed 

costs 
(million 

Rial) 

The 

average 

annual 

variabl

e costs 
(million 

Rial) 

Average 

of 

employee

s’ 

experienc

e 

Waitin

g time 

Employee

s’ 

behavior 

Price 

of 

servic

e 

giving 

Fulfill 

obligatio

ns 

Notic

e 

Availabilit

y 

Current 
value 

0.7 850 60 3 2.3 5 3 3.6 5 2.3 

Rate of 
progress 
for 
being 
efficient 

0.28728 761.2053
6 

54.7991
1 

3.15179 2.3 5.4 3.5 5 5 5 

 

 

 
S.t: 

 

 

 
Model Analysis and Creating Virtual Unit 

Envelopment solution in input nature is directly showing relative efficiency of investigated units. 

Provided that target function value for decision making unit is equal to 1, that is studied unit is efficient 

(Z=1) and if its value is less than 1, inspected unit is inefficient (Z< 1). In the following table, 
efficiency of each of Giti Seir Kimia Air Agency supply chains has been determined. 

 

Table 4: Performance evaluation results of service supply chain 

Giti Seir Kimia Air Agency supply chain Efficiency 

1-Foreign ticket 1 

2-Local tour 1 

3 -Foreign tour 1 
4 -Embassy appointment 1 

5 -Hotel reservation 1 

6 -Pickup visa 91332/0 
7 -Local ticket 89319/0 

8 -Visa issuance 81930/0 

9 -Airport transfer 73889/0 

 
In the following, by forming virtual unit for inefficient decision making units, to enhance each input 

and output to reach efficiency border, it is offered that decision making unit can guarantee more output 

at the expense of less input which have been exhibited in the following table: 
 

Table 5: Rate of inputs and outputs progress (Creating virtual unit) in pickup visa’s supply chain 

in Giti Seir Kimia Air Agency 



Indian Journal of Fundamental and Applied Life Sciences ISSN: 2231– 6345 (Online) 

An Open Access, Online International Journal Available at www.cibtech.org/sp.ed/jls/2015/03/jls.htm 

2015 Vol. 5 (S3), pp. 1466-1473/Shams and Ghafouripour 

Research Article 

© Copyright 2014 | Centre for Info Bio Technology (CIBTech)  1472 

 

Table 6: Rate of inputs and outputs progress (Creating virtual unit) in local ticket issuance’s supply 

chain in Giti Seir Kimia Air Agency 
Progres

s rate 

Input Output 

Numbe

r of 

service 

givers 

The 

average 

annual 

fixed 

costs 
(million 

Rial) 

The 

average 

annual 

variabl

e costs 
(million 

Rial) 

Average 

of 

employee

s’ 

experienc

e 

Waitin

g time 

Employee

s’ 

behavior 

Price 

of 

servic

e 

giving 

Fulfill 

obligatio

ns 

Notic

e 

Availabilit

y 

Current 
value 

3.3 990 42 3.5 4.5 5 3.5 5 5 4.5 

Rate of 
progress 
for 
being 

efficient 

2.68939 884.2532
5 

35.0649
4 

3.64610 4.7 5.8 3.5 5 5.7 5 

 

Table 7: Rate of inputs and outputs progress (Creating virtual unit) in airport transfer’s supply 

chain in Giti Seir Kimia Air Agency 
Progres

s rate 

Input Output 

Numbe

r of 

service 

givers 

The 

average 

annual 

fixed 

costs 
(million 

Rial) 

The 

average 

annual 

variabl

e costs 
(million 

Rial) 

Average 

of 

employee

s’ 

experienc

e 

Waitin

g time 

Employee

s’ 

behavior 

Price 

of 

servic

e 

giving 

Fulfill 

obligatio

ns 

Notic

e 

Availabilit

y 

Current 
value 

0.65 750 55 3 1 5 5 5 4 2 

Rate of 
progress 
for 

being 
efficient 

0.22917 554.1666
7 

30.5555
6 

4.0625 2 6.5 5 5 5.5 6 

 

Table 8: Rate of inputs and outputs progress (Creating virtual unit) in visa issuance’s supply chain 

in Giti Seir Kimia Air Agency 
Progres

s rate 

Input Output 

Numbe

r of 

service 

givers 

The 

average 

annual 

fixed 

costs 
(million 

Rial) 

The 

average 

annual 

variable 

costs 
(million 

Rial) 

Average 

of 

employee

s’ 

experienc

e 

Waitin

g time 

Employee

s’ 

behavior 

Price 

of 

servic

e 

giving 

Fulfill 

obligatio

ns 

Notic

e 

Availabilit

y 

Current 
value 

1.2 200 127 3 3 5 4 5 5 3 

Rate of 

progres
s for 
being 
efficient 

0.6038

0 

163.8598

0 

104.0509

7 

3.80709 4.1 5 4 5.06 5.2 3 

 

Conclusion 
Today, airlines need to be aware of their position and rivals more than the past to sustain in competitive 

market. For this purpose, they have to acquire precise information from their efficiency compared with 

other airlines using scientific methods. In this dissertation, among 9 investigated supply chains in this air 
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agency, 5 supply chains were known efficient and others were inefficient. Then, by considering virtual 

units for inefficient chains, an appropriate model was introduced upon which managers of these units in 

addition to real perception of their organization’s place among other similar organizations, they can also 
compare inputs and outputs of organization’s supply chain. In this case, plus having more productivity in 

strengths, they amend their weak points.  

In this dissertation, DEA has been applied using crisp data. As a conclusion, due to importance of 
performance evaluation of service supply chain, using other models of DEA with fuzzy data and domain 

numbers and integrated models of DEA has been recommended. 
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