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Abstract—Measuring or monitoring supply chain performance reveals the gap between planning and execution and hence 
helps the industries to identify their potential problems and areas for improvement. This paper presents the operational 
requirements, implementation steps and a framework for the supply chain performance measurement in the existing Indian 
manufacturing industries. Literature review and questionnaire survey is used as research instrument in this study. 
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I. INTRODUCTION 
 
  Today, competition is not between companies; it is 
rather between supply chains. Better supply chain 
means better competitive advantage and better 
customer satisfaction. In today’s fierce competitive 
markets, customers are increasingly demanding their 
precise specifications, delivered to their local dealer in 
short order to delivery time. This dictates super-slick 
response all the way down the lengthy supply chain, 
and so on. Competitive pressure makes this an issue 
that can't be fudged or avoided. To gain competitive 
advantage in this market and to meet customer 
expectations companies should focus on the overall 
supply chain performance. The supply chain 
performance measurement system provides managers 
with accurate, relevant, and timely information.  

This paper highlights the key issues that a supply 
chain raises for its evaluation. The paper is divided in 
to three parts. First part, illustrates the operational 
requirements for an effective measurement system of 
supply chain performance in a manufacturing industry. 
Second part, describes the implementation steps of the 
supply chain performance measurement system and in 
the third part a supply chain performance 
measurement framework for the manufacturing 
industry is presented. 
 
II. OPERATIONAL REQUIREMENTS FOR 

EFFECTIVE MEASUREMENT SYSTEM 
 
   It is essential to know the operational requirements 
for a supply chain performance measurement system 
prior to be able to develop a framework. There are 
some technical and cultural requirements for the 
effective supply chain performance measurement 
system, Kaydos W., 1999. 
 

A. Technical Requirements 
 Wholeness: All of the variables needed to 

completely define “good performance” are 
measured. 

 Performance Gap: Knowing there is a difference 
between desired and actual performance is one 
thing, its causes must also be understood. 

 Sufficient Detail: For the proper control of 
business, business performance measures must 
reflect that complexity. 

 Accuracy: Consistency in reporting, so any 
change in performance measurement is reliable 
indicator of a change in performance. 

 Timeliness: That depends on the situation and 
how quickly things can change. 

 Frequency: A process must be measured with a 
frequency that is consistent with how fast it can 
change. 

 Learning Cycle: How long it takes to make a 
measurement, implement a change to process, 
have process respond, and then obtain enough 
data to determine the effect of the process 
change. 

 Systematic Operation: Not only collecting data 
and measuring performance on a regular basis, 
but it also means reviewing the information on 
a regular basis and using it to make changes 
and priorities, procedures and how resource are 
allocated. 

 Long Term Consistency: It is important to be 
able to make reasonably accurate comparisons 
over longer periods such as a few years. 

 Financial Measures versus Operational 
Requirements: Financial measurements are 
not adequate for managing and measuring the 
operations of business. 

B. Cultural Requirements 
 Absence of Fear: There are two specific fears 

that will make a measurement system useless. 
The first is the personal fear of being 
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reprimanded, embarrassed, or otherwise beaten 
by the measurement yardstick when the 
measures look bad for any reason. The second 
fear is the fear of getting one’s co-workers or 
friends in trouble by reporting problems that 
reflect poorly on their performance. 

 Accountability: Accountability must be 
established to determine who should be 
responsible for improving a performance 
measure or solving a particular problem. 
Accountability is especially important when a 
performance problem is the result of several 
factors controlled by different departments and 
no one is clearly responsible for the whole 
problem. 

 Validity: When the measures are not understood 
or there are some faults in the performance 
measurement system then the performance 
measures will not be accepted or trusted by the 
users. 

 Easily understood and relevant to the users:  If 
the measures are not easily understood, they 
will be misused or more likely not used at all. In 
order to make measures easily understood, the 
most important factors are to employ terms that 
are familiar to users and to give people only 
what is relevant to them in a way that reflects 
accountability, relative importance and logical 
relationship. 

 Easy to Use: It is important to make reporting the 
necessary data as easy as possible for everyone 
involved. 

 
III. IMPLEMENTATION OF A 

PERFORMANCE MEASUREMENT 
SYSTEM 

 
 Developing a performance measurement system is 

only a beginning; the most important aspect in the 
supply chain performance measurement is the 
implementation of the system. Due to its wide-scope, 
supply chain performance measurement system needs 
to be implemented carefully. In addition, for the 
successful implementation, necessary steps that will 
be followed during the implementation should be 
clearly defined. Figure (i) illustrate the proposed 
supply chain performance measurement system 
implementation steps. 
 

C. Identify Strategic Focus 
   One of the important factors about performance 
measurement is alignment of strategic objective and 
organization’s business objective to performance 
measurement system. Kaplan and Norton, 1996, 
identify three distinct mechanisms that are used for 
alignment of an organization to strategy. These are 
communication and education programs, goal-setting 

programs, and reward linkage system. In this step, 
there are three fundamental questions: 
• What are the most important business objectives for 
the organization to achieve? 
• Which results are critical to achieve these 
objectives? 
• What people drivers (for example leadership, 
training, diversity and values) impact the performance 
on these results? 
    The implementation may not be aligned with the 
identified and formulated strategy due to some 
barriers. These barriers may include visions and 
strategy that are not applicable, strategies that are not 
linked to departmental, team, and individual goals, 
strategies that are not linked to long and short-term 
resource allocation, and feedback that is tactical not 
strategic. 
 

D. Analyze the Existing Measurement System 
   All existing metrics reported in each department or 
business process should be listed. This should be 
combined with a priority survey since there is a close 
relationship between priority and measurement. The 
survey should include the following three questions to 
be answered by each organizational unit: 

 

 
Figure (i): Supply chain performance measurement system 

implementation steps 
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 What are measured? 
 What is reported? 
 What should be measured? 

E. Choose the Right Metrics 
   An effective supply chain performance 
measurement system starts with the selection of the 
right metrics, Gunasekaran and Tirtiroglu, 2001. 
There is a myriad of performance metrics available in 
the literature. Only well-defined purpose helps 
choosing the most suitable metrics. The metrics that 
support the performance priorities of the organization 
and that accord with what is needed to fulfill these 
priorities should be kept for further investigation. In 
this step, translating the company’s strategy into 
measurement is of critical importance. In addition, if 
the metrics selected after analysis of the current 
system reveal uncovered needs, new performance 
metrics have to be developed. While companies have 
started to transform their existing performance 
measurement system to a supply chain performance 
measurement system, they should start with 
clarification of strategic objectives. After objectives 
are clearly identified, a limited number of strategic 
level performance metrics should be selected based on 
these objectives. For instance, if a company’s objective 
is increasing customer satisfaction, it should 
especially focus on Service Level, Delivery 
Performance, and Supply Chain Response Time. 
 

F. Prioritize Performance Metrics 
   After choosing the right metrics, companies have to 
prioritize to identify the most important ones. This 
step can also be called as determination of key 
performance indicators (KPIs), Manish et al, 2013. 
KPIs describe where the company must achieve and 
maintain excellent performance in order to survive 
and thrive. In many respects, the difficulty in 
determining a company’s KPIs lies not in identifying 
things to measure, but in deciding the critical few 
items that will drive a company’s strategy and its 
success. A company’s KPIs should be able to answer 
the question:”What do we have to be excellent at 
doing to get our potential customers’ business”, 
Kaydos, 1999. 
 

G. Choose Appropriate Measurement Method 
   The choice of measurement method is related with 
the choice of the right metrics measured, Basu et al, 
2001. Validation of the measurement system is also 
important for an effective measurement. If the 
measurement system is validated then it can be 
claimed that “performance measurement system 
presents accurate and reliable picture of 
performance.” 
 

H. Achieve Understanding and Acceptance 
   Without the acceptance by the people involved, 
effectiveness of performance measurement system is 

arguable. Due to this reason, validation of 
performance system is important to convince people 
accept performance measurement system and take 
necessary action when needed. 
 

I. Set Targets for all Metrics Determined 
   A target for each performance metric should be 
established by using historical performance, 
internal-external benchmark, and theoretical 
estimates should be established, Chan Felix T.S et al, 
2002 a, b. A timeline for achieving the targets needs to 
be defined for each metric. This timeline should be 
consistent with the schedules developed for the supply 
chain initiatives. 
 

J. Eliminate Conflicting Metrics 
   In fact, this stage is an ongoing process for a 
performance measurement system. Generally, 
removing obsolete metrics is not an easy task and this 
step is a necessary and integral part for the 
maintenance of the system. 
 
IV. FRAMEWORK FOR PERFORMANCE 

MEASUREMENT SYSTEM  
 

In this paper, a supply chain performance 
measurement framework for the manufacturing 
industry is presented and performance metrics, 
Beamon, 1999 are identified. The metrics are 
classified into three categories: Customer Satisfaction 
Perspective, Financial Perspective, and Supply Chain 
Collaboration Perspective. Firstly, Customer 
Satisfaction Perspective metrics are divided into four 
sub categories. These are Manufacturing Quality 
Related Metrics, Supply Chain Operation and Service 
Related Metrics, Flexibility, and Responsiveness 
Related Metrics. In this framework, performance 
indicators related with product quality are not 
considered because it is assumed that product quality 
is given for the supply chain. Secondly, Metrics of 
Financial Perspective are classified as Operational, 
Inventory, and Assets related metrics. Lastly, Metrics 
of SC Collaboration Perspective are classified as 
Partnership, Information sharing and Employees 
related metrics.                                                                

            In addition, the metrics, Lapide, 1998 are 
classified as strategic, tactical and operational levels 
in order to determine the corresponding management 
level that deals with the metrics. For instance, 
Delivery Performance is a Customer Satisfaction 
(Operation and Service) metric and it is assigned at 
the strategic level based on overall system decision in 
a supply chain, since it is the top management’s field 
of interest. While majority of studies focus on 
customer satisfaction and efficiency, an overall supply 
chain integration perspective is defined in this 
framework with respect to new trends in SCM. This 
perspective will help a company evaluate its ability to 
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manage its extended supply chain. When a company 
manages its supply chain only by itself, it will not be 
sufficient to be a real competitor in today’s market 
conditions. As mentioned earlier, if an organization 
focuses on only itself, it will not be able to benefit from 
further cost reduction opportunities and other tools 
that are important for customer satisfaction and 
competitiveness. Also, Customer satisfaction and 
financial perspectives are commonly considered on 
the literature, but the collaboration perspective 
defined in this paper is a new perspective. The 
collaboration perspective is mainly focused on 
relationship, information sharing, integration, 
innovation, learning and workers related 
performance among supply chain members.  

Although the performance metrics included in this 
perspective covers many aspects of the collaboration. 
New performance metrics especially in the area of 
resource sharing and employee involvement may be 
developed to create world class performance 
measurement system. Hence, new supply chain 
collaboration performance metrics and evaluation 
criteria in the area of resource sharing may be 
developed in the future. The overall framework is not 
presented in this paper only the general structure of 
the framework is depicted in Figure (ii). The 
description of strategic, tactical, and operational level 
metrics of SC collaboration perspective is as follows. 

 

 
A. Strategic Level SC Collaboration Metrics 
The strategic level supply chain collaboration 

metrics are partnership level through supply chain, 
degree of information sharing and learning and 
growth of the organization. When the relationships 
among supply chain members are investigated, three 
different groups of relationships may be identified. In 
the first relationship group, members interact with 
each other for a specific event and generally the 
duration of relationship is for a short period of time. 
For instance, when a transporter is needed, it may be 

rented for one time only; if a supplier is not able to 
supply a product, the company may work with an 
alternative supplier for a limited time. The 
relationship with the rental company in first case and 
the alternative supplier in the second  
 
case is an Event Based Short Term Relationship. The 
second group of relationship is called as Arm’s Length 
Relationship. Today, most of the relationships among 
supply chain members can be categorized in this 
group. Generally, two supply chain members make a 
contract which is valid for a year or two. The goals and 
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strategic objectives of the buyers may not match with 
the strategic objectives and goals of the sellers. 
Although this kind of short-term contracts are enough 
to satisfy particular business needs for a specific time 
period, it does not bring the strategic advantage in the 
long run. Strategic Relationship is the third group of 
partnership level. In this category, companies are goal 
oriented and there is a long term relationship between 
companies. Risk and reward gained during this type of 
relationship is also shared. In addition, mutual goals 
can lead companies develop new products or services 
jointly. Supply chain partners also collaborate in many 
areas such as production planning, replenishment, 
and forecasting.  

The degree of information sharing is another 
important aspect of supply chain collaboration. In 
reality, integrated supply chain is not achievable 
without information sharing. The degree of 
information sharing is evaluated according to three 
levels. These levels are no information sharing, 
production level information sharing, and planning 
level information sharing. In no information sharing, 
buyer and supplier do not share any information about 
the supply chain they are in. Once the quantity and 
price are negotiated, the buyer makes the orders and 
the supplier is responsible to fulfill these orders. In the 
production level information sharing, the buyer shares 
the information regarding its future demand and the 
supplier uses this information to fulfill the buyer’s 
demands on time. Planning level information sharing 
may also be called as partnership level information 
sharing. Supply chain members share point of sales 
information, inventory levels, and collaborated 
forecasting and planning is made at this level.  

Another major issue of importance at this strategic 
level is the learning and growth of the organization. In 
this, the organization must build to create long-term 
growth and improvement. Organizational learning 
and growth come from three principal sources: 
people, system, and organizational procedures. This 
perspective provides the manufacturing organizations 
to enable ambitious objectives in the three categories.  
Kaplan and Norton (1996) identify three principal 
categories for the learning and growth perspective 
based on their experience in building balanced score 
card. These categories are: (i) employee capabilities, 
(ii) information systems capabilities, and (iii) 
motivation, empowerment, and alignment. For each 
principal category, the authors propose performance 
measures and a framework to measure the 
performance. 
 

B. Tactical Level SC Collaboration Metrics  
The tactical level supply chain collaboration 

metrics are buyer-supplier cost saving initiatives, level 
of assistance in mutual problem solving, time to 
resolve problems, average length of contracts and 
employee involvement. As stated earlier, the use of 

effective and case specific SCM techniques is 
important to decrease non-value-adding activities. In 
an extended-enterprise, it is important to know the 
member who initiates supply chain cost reduction 
activities to evaluate the marginal-value added by each 
player. Results of these initiatives are evaluated based 
on money gained at the end of these initiatives. The 
level of assistance in mutual problem solving is also 
important for creating a competitive supply chain. 
Solving a problem may require more than one 
member’s effort. In this case, the behavior of other 
member may be evaluated according to the following 
three levels of involvement. These categories are: 

• No Assistance: Supply chain member does not 
attempt to solve problem. 

• Insufficient Assistance: Member tries to solve 
problem, but it is not efficient in level of assistance. 

• Full Assistance: Member is committed to solve 
problem. 
   Particularly every member of the supply chain is 
composed of its employees. Hence it is essential to 
ensure employee’s involvement and empowerment in 
every individual member of the SC for ensuring 
assistance from the members. Regarding customer 
satisfaction, time to resolve complaints is critical, 
particularly in after sales service. It is defined as time 
interval between complaints received and complaints 
fully solved. Therefore it is essential to pay necessary 
attention minimize this time gap for ensuring supply 
chain collaboration. 
  

C. Operational Level SC Collaboration Metrics 
  The operational level supply chain collaboration 
metrics are information carrying cost, integration 
level between software within company and within 
supply chain, level of collaborative planning, percent 
of data transmitted without error and last but not the 
least is employees training and capability 
enhancement perspective. Computer and information 
technologies are important initiatives of 
extended-enterprise. In order to manage the 
extended-enterprise, supply chain members must be 
able to reach the information created in each entity of 
the supply chain. The timely and correct information 
can be accessible only when the software and 
databases used in supply chain are able to share the 
information. The integration level between software 
within company and within supply chain is classified 
as fully integrated, partially integrated, and not 
integrated software. Fully integrated software can 
access same databases by the software which can 
easily transmit information to the other software. 
Software is integrated by over local area network 
(LAN), wide area network (WAN), or Internet. 
Information is accessible in every place by people who 
have the required authorization. Partially integrated 
software need a transformation process in order to 
make the data to be accessible by the other software. In 
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this category, the information is transmitted by 
spreadsheet, text files, or another file type, and it is 
converted to necessary file format by the receiving 
software. The most important disadvantage of this 
integration is that information may be lost or disturbed 
even if it is transmitted electronically. In the no 
integration level, information created in one system is 
not accessible by another system electronically. In 
order to transfer the information, output of one system 
is printed or faxed to another location and then it is 
entered manually to the new system. So the probability 
of loss or disturbance is much more in this last level of 
integration. Thus, every manufacturer should ensure 
proper level of software integration. Finally, from the 
above discussion it very clear that proper training of 
the employees of the SC members will clearly enhance 
their capability, as a result of which the SC 
collaboration and integration will definitely improve, 
Bowersox and Closs,1996. 
 
CONCLUSION 
 
   Supply chain performance measurement is one of 
the four drivers of the supply chain excellence. The 
objective of this study is to develop a new performance 
measurement framework for implementation in the 
existing Indian manufacturing industries. The 
proposed framework consists of customer satisfaction, 
financial and collaboration perspectives. While 
customer satisfaction and financial perspectives are 
generally discussed in the literature, the collaboration 
perspective defined in this paper is a new approach. 
An overall evaluation of the proposed framework may 
be done after all steps are completed. The difficulties 
and experiences gained throughout the 
implementation process may also be identified in 
depth. Another important aspect of the performance 
measurement is the evaluation of measured 
performance.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A benchmark study may be conducted in the future to 
evaluate any manufacturing company’s overall supply 
chain performance. The most important point in this 
study is that each firm has its own set of metrics and 
therefore all the perspectives should cover the case 
specific details for the development of the respective 
supply chain performance measurement system.  
Further research in this field may involve 
development of more precise frameworks, empirical 
testing of the performance measurement system and 
validation of the developed performance measurement 
framework. 
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