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Abstract
According to Harrington (1994) “Measurement is the first step 
that leads to control and eventually to improvement. If you 
can’t measure something, you can’t understand it. If you can’t 
understand it, you can’t control it. And if you can’t control it you 
can’t improve it”. In this LPGR (Liberalization, Privatization, 
Globalization and Recession) generation, measurement of supply 
chain performance which differs from firm to firm is a backbone 
to enhance the efficiency and effectiveness of any manufacturing 
firm to be competitive in global business scenario. Sourcing costs 
represent 40 to 80 percent of the cost of goods sold, and 30 to 
50 percent of revenues – a ratio that has remained constant in 
most industries for many years. Therefore it is highly essential to 
save a single percentage of sourcing cost, which will reflect the 
manufacturing firm’s revenue (Chopra and Meindl, 2003). 
In the light of the above view-points, the immediate research 
question that this paper attempts to answer is: which critical 
factors contribute significantly to the supply chain activities 
in a manufacturing firm? This paper has been penned down a 
quantitative approach with an aim to extract various influential 
factors affecting the supply chain performance in Heavy 
Engineering Corporation Ltd. (HEC), Ranchi, which is the case 
manufacturing firm for our study. Reviewing the literatures on 
supply chain activities in manufacturing organizations, this paper 
first brings out a number of key factors contributing to the supply 
chain performance. Based on these factors, a questionnaire survey 
was conducted among the different manufacturing departments. An 
analysis of the responses to the questionnaire survey, together with 
the use of principal component analysis and factor analysis, helped 
in framing five constructs: decentralization of functional activity, 
fixed group of suppliers, production and logistics, production and 
procurement and Focus to customer.
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I. Introduction
The idea of supply chain management (“SCM”, or “the chain”) 
is to evaluate the processes of planning, implementing, and 
controlling the movement of materials and finished goods all the 
way into the end-users. A supply chain is “an integrated process 
where in a number of various business entities (i.e., suppliers, 
manufacturers, distributors, and retailers) work together in an 
effort to: (1) acquire raw materials, (2) convert these raw materials 
into specified final products, and (3) deliver these final products 
to retailers”.(Beamon, 1998). 
The interconnected activities of supply chain begin with a customer 
order, and complete when the goods are in the customer’s hand. 
To have those goods delivered to end-users, it requires a network 
of contributions from parties involved;retailers, wholesalers, 
distributors, manufacturers, and raw materials suppliers (Waskita, 
2007). Chopra and Meindl (2001) defines that the objective of 
supply chain is to maximize the overall value on each of the 
chain. This is in accordance with what Siem (2005) has stated, 

SCM strives to get “the right things to the right places at the 
right times for maximum profits”. Perhaps, this is true in turns 
of better inventory turnovers, on-time delivery, responsiveness, 
quality, price reduction, efficiency and effectiveness in bringing 
the finished goods into the customers’ hands. Noting the true 
gains and potential losses of such interactions among parties 
involved are an important issue in supply chain management, 
nonetheless. The core of SCM focuses on production, customer 
focus, logistics and fixed group of suppliers and decentralization 
of functional activities. In the light of the above view-points, the 
immediate research question that this paper attempts to answer is: 
which critical factors contribute significantly to the supply chain 
activities in a manufacturing firm? This paper has been penned 
down a quantitative approach with an aim to extract various 
influential factors affecting the supply chain performance in Heavy 
Engineering Corporation Ltd. (HEC), Ranchi, which is the case 
manufacturing firm for our study.
In convergence with the above research question, the following 
objectives have been set for this research: to identify the critical 
factors for performance measurement of supply chain management 
in a manufacturing firm, group them into most prominent categories 
that help in performance measurement of Indian manufacturing 
organizations. 
In order to achieve the objectives, the following procedure 
was followed: Factors were hauled out from a review of past 
studies. Based on these factors, a questionnaire was designed and 
pilot tested. A questionnaire survey was carried out among 50 
manufacturing personnel in the case industry, HEC, Ranchi. The 
responses were used in a principal component analysis to group 
factors into broad categories.
The structure of the paper is as follows: Section 2 vividly states 
the research methodology of the paper., Section 3 summarizes, in 
a tabular form, the conclusions drawn from the past works on key 
performance indicators of supply chain in a manufacturing firm., 
Section 4 presents the analysis of the responses to the questionnaire 
survey using principal component analysis (PCA) which brings 
out a list of important critical factors and groups them into broad 
categories., Section 5 entails the results and discussions related 
to PCA., and, Section 6 discusses the conclusions drawn and 
indicates the scope for future works in this area.

II. Literature Review
Manufacturing can be defined as an activity which, utilizing a variety 
of capabilities, adds value to a material, thereby making possible 
different uses of that material. Each step in the manufacturing 
process adds value (Pattnaik et al.2009). Manufacturing, as we 
know it, has changed. Thanks to e-business, companies can no 
longer focus only on creating the highest-quality products. They 
must now also make sure that items are produced and delivered in 
the form desired and as quickly as possible. Mass production alone 
cannot provide the speed and customization today’s customers 
require, it is time to use new manufacturing strategies in the 
supply chain. To achieve success and competitive advantage, all 
manufacturing companies in a supply chain must reduce costs, 



IJMBS Vol. 4, ISSue 3, Spl - 1 July - Sept 2014 ISSN : 2230-9519 (Online)  |  ISSN : 2231-2463 (Print) 

w w w . i j m b s . c o m 38   InternatIonal Journal of ManageMent & BusIness studIes

minimize process failures, globalize their operations, and improve 
quality. Successful companies must prepare themselves to satisfy 
tomorrow’s customer (Anantadjaya, 2007).One definition about 
customer satisfaction obtained from Kotler and Armstrong (2004) 
states that “customer satisfaction is the extent to which a product’s 
perceived performance matches a buyer’s expectation.” .Therefore 
the key focus of supply chain is customer centric. An extensive 
literature review has been carried out to find out the governing 
factors affecting supply chain performance in manufacturing firms. 
Many studies have ascertained the significance of performance 
measurement of the supply chain activities. Table 1 below gives 
Literature Review of supply chain performance measurement. 
Column 1 and column 2 of Table 1 gives a list of selected studies 
done for supply chain performance measurement and the key 
findings respectively.

Table 1: Literature Review
Authors Key findings

Deming, 1993; 
Feigenbaum, 1982; 
Dale, 1994

Leaders are recognizing that 
relationships throughout the supply 
chain are needed to produce high 
quality products

Harrison et al.1996; 
Hines, 1994;Kumar, 
1996; Womack et 
al.1996

Organizations depend upon both 
suppliers and their distributors for 
feedback, ideas, and suggestions

Fisher, 1997 There are uncertainties about the 
nature of these relationships

Child et al 2003; Hardy 
et al. 2003; Ireland et 
al.2003

Working with its suppliers 
and distributors can help an 
organization strengthen its market 
and technological abilities

Brown et al., 1991; 
Buzzell et al., 1987

Developing customer satisfaction 
with product quality is a
valuable, profitable competitive 
advantage

Dyer, 1996a, 1996b; 
Harrison et al. 1996; 
Hines, 1994; Kumar, 
1996; Toni et al.2000; 
Womack et al.1996

Strengthening supply chain 
network of suppliers and 
distributors is a critical way that 
organizations can meet these 
competitive pressures

Ansari et al 1990; Child 
et al 2003; Frey et al 
1993; Hardy et al.2003; 
Ireland et al. 2003

organizations can gain additional 
technological insight, market 
knowledge, and other abilities so 
that they can effectively engage in 
continuous improvement to make 
products viable in the marketplace

Andersen et al. 2001; 
Fisher, 1997;
Lascelles et al.1988, 
1990

Companies are also discovering 
that working with their partners 
and developing productive 
relationships with them is 
challenging

Ganeshan et al.1999

Supply chain management is also 
characterized as evolving over the 
years from materials management, 
physical distribution, and 
integrated logistics.

Bhatnagar et al.1993

Production and inventory decisions 
could be determined for all plants 
in a manner optimal for the 
organization as a whole.

Sui Y, 2008

The manufacturing industries 
should change its traditional make-
to stock production form and take 
the requirements and satisfaction 
of customers as its tenet

Pattnaik et al.2009
Customer involvement and sharing 
information, Appropriate database, 
Vendor participation

The past works included in Table 1 mainly focus on factors 
affecting supply chain performance in manufacturing firms. In 
spite of its inherent infrastructure facilities, skilled manpower and 
sound IT strength, India has not impressed much in supply chain 
performance measurement due to unexplored factors. Furthermore, 
no reported studies have attempted to clearly recognize most 
influential factors affecting supply chain performance in Indian 
manufacturing firm.

III. Supply Chain Activities in Heavy Engineering 
Corporation Ltd.(HEC) 
To visualize the supply chain performance, we have selected 
Heavy Engineering Corporation Ltd. (HEC), Ranchi, which is 
the case manufacturing firm for our study. Supply chain activities 
in HEC are divided in to four segments which are as follows. 

Supply side consists of purchase department which is basically 1. 
involved in the purchase of raw material according to the 
Bill of Materials prepared by the Engineering department. 
The main role in the supply side is of Material Planning 
and Input Control (MPIC). The main function of MPIC is 
considering the availability of material at store and advice 
for the procurement of requisite quantity of items. 
Manufacturing consists of Production planning and control 2. 
(PPC) department which is responsible for the production 
process. PPC distribute the work to each shop of the plant 
according to the nature of work and capability of the shops. 
Engineering department provides the necessary design for the 
production and process department provide the technology 
which is required for the production process.  When shop 
receive their work order from the PPC the shop level strategy is 
prepared for the production process. Quality control assurance 
department is responsible to maintain the quality throughout 
the production at each step quality of product is checked by 
the officers according to the nature of job.
Distribution deals with all the finished products, those are 3. 
directly transferred to the concerned customers. To send the 
product to the customer, a tender is issued by the Shipping 
and movement department under the guidance of PPC. Then 
the tender is awarded to that transporter who is fulfilling all 
the criteria of tender and in the low cost. All necessary criteria 
are completed before dispatching the products like insurance, 
road permit etc according to the contract.
Service is associated with HEC are customer service contract, 4. 
warranty and cost of service.

IV. Survey Methodology
A questionnaire was designed reflecting the factors identified in 
the literature review and industry personnel opinion. Section-I 
was based on individual details and section -II related with 22 
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different factors of supply chain performance. Each respondent 
was asked to indicate the degree to which he (or she) agreed 
with the statement in a five-point Likert scale. An example of the 
section-2 is as follows:  
“Effective and efficient SCM increase customer satisfaction level” 
is an influential factor to supply chain performance. Please give 
your rating against this statement in the scale of 1–5 (1: Strongly 
Disagree, 2: Don’t Agree, 3: Somewhat Agree, 4: Agree, 5: Strongly 
agree).A cross-sectional field survey was carried out using self-
administered questionnaire. One hundred twenty (120) personnel 
of various departments of Heavy Engineering Corporation Ltd. 
Ranchi were personally requested to participate in the survey by 
filling the questions, 50 responses were received out of which 44 
questionnaires were properly filled.

V. Analysis of the Results 
Table 2 indicates the profile of the primary departments where 
the questionnaire was administered, and the number of industry 
personnel who participated in the survey. 

Table 2: Profile of the Respondent Primary Industries
Primary Departments Number of participants 
Marketing 10
Material Management 17
Quality Control 07
Store 09
Others 01
Total 44

The result indicates that most of the respondents are from 
materials and marketing section. Table 3 shows the job profile 
of the respondents, indicate their educational qualifications and 
experience. Job profile of the respondents is dominated by senior 
manager. Similarly most of the respondents are from B.E/B.Tech 
qualifications. Experience data indicate that, the major portion of 
the respondents have 3 to 6 years of experience.

Table 3: Respondents Job Profile, Qualification and Experience

Factor % of Response

Job Profile

1- MD/GM/DGM                                      
2-Senior Manager

10.46             
55.74

3- Assistant Manager 23.13

4- Support Staff 10.67

Qualification

1- Non B.E 30.65

2-B.E/B.TECH                                               
3-M.E/M.TECH/M.B.A/PGDM

55.83                  
9.51

4- Ph.D 4.01

Experience in Years

1- <3 years                                                  
2- 3-6 years

18.06                      
56.57

3- 7-10 years                                               
4- > 10 years

18.09                 
7.28

Table 4 indicates the mean, median, standard deviation, kurtosis and 
skewness of different factors enlisted in the questionnaire. A factor 
analysis was performed on the responses to the questionnaires with 
the help of the Minitab software package. Table 5 indicates that 
out of 22 factors enlisted in the questionnaire, 14 factors captured 
82% of the total variance of the data set. Principal component 
analysis (PCA) summarizes a 22 dimensional dataset into a smaller 
number, 14 of dimensions while preserving the variation in the 
data to the maximum extent possible.

Table 4: Descriptive Statistics of Factor

Factors  Mean  Standard 

deviation 

Median  Kurtosis  Skewness  

Permanent suppliers  3.95 0.974 4 4.975 -2.059 

Vendor relationship  3.375 0.981 3 0.330 -0.708 

Customer involvement in quality 

inspection  

3.95 0.764 4 1.181 -0.855 

Diversification in production area 3.925 0.844 4 0.323 -0.728 

Different database for different  

department  

3.80 0.781 4 0.616 -0.698 

Customer involvement  in 

production process  

3.95 0.736 4 1.120 -1.060 

Single mode of transportation  3.575 0.705 3 0.053 0.238 

Inventory is important  for 

customized products  

3.925 0.802 4 0.874 -0.911 

Degree in decision making by 

different department  

3.225 1.013 3.5 0.323 -0.702 

Outsourced transportation  4.1 0.778 4 -0.123 -0.523 

Product quality check at all level 3.9 1.027 4 -0.897 -0.427 

Existing manufacturing system  3.5 0.840 3 -0.672 0.034 

Change in department structure  3.35 0.931 4 1.185 -1.034 

Supportive team for existing 

department  

3.80 0.677 4 1.040 -1.102 

Repeated order indicate the 

customer satisfaction level  

4.15 0.783 4 1.008 -1.355 

Effective and efficient SCM 

increase customer satisfaction  

3.05 1.125 3.5 -1.034 -0.126 

 

Global vendors V/s domestic 

vendors for productivity  

4.075 1.000 4 -0.710 -0.493 

Vendor development programme  3.1 0.959 3.5 0.148 -0.791 

Vendor managed inventory  V/s    

in- house inventory  

4.25 0.781 4 0.616 -0.698 

Different storage facilities along 

with central storage  

3.85 0.954 4 -0.654 0.396 

Importance of just-in-time for 

customized product production  

3.05 0.679 3 -0.718 0.000 

Intelligent and informed customer 

function 

4.1 0.834 3 -0.463 0.085 
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Table 5: Category of Factor
Factor  Eigen 

values 

Varianc

e   (%) 

Factor 

loading 

Principal 

component 

Permanent suppliers 7.267 19.406 .827 Fixed group 

of suppliers  Global vendor v/s domestic vendor  6.682 17.844 .812 

Vendor managed inventory v/s  in- house 

inventory 

3.444 9.197 .801 

Customer involvement in quality inspection 3.151 8.414 .699  

Customer 

focus 

Repeated order for customer satisfaction level 2.432 6.494 .684 

Intelligent and informed customer function 2.320 6.195 .653 

Diversification in production area 2.136 5.704 .774  

Production  Customer involvement  in production process 1.616 4.315 .731 

Product quality check at all level 1.521 4.061 .702 

Inventory is important  for customized products 1.432 3.824 .655  

Logistics Outsourced transportation 1.354 3.615 .651 

Different storage facilities along with central 

storage  

1.218 3.252 .629 

Different database for different  department 1.187 3.169 .597 Decentralization 

of functional 

activities 
Supportive team for existing department 1.062 2.836 .590 

 The objective of PCA is to capture those features in the data 
that help to better understand an issue of interest or to discover 
interesting new patterns among the relationships between supply 
chain performance measurement variables. Each principal 
component provides a set of factor loadings of the indicators, which 
correspond to their importance for the component, i.e., the higher 
the loading of an indicator, the more useful it is for explaining 
variation in the direction of the principal component. 
A principal component analysis was performed using varimax 
factor rotation to group the factors and thus determine the category 
of factors (constructs). Five constructs were formed. Table 5 gives 
the constructs and their constituent factors. It also gives various 
statistics (such as eigen values, variance, factor loading) for each 
factor.
A principal component analysis was performed using varimax 
factor rotation to group the factors and thus determine the category 
of factors (constructs). Five constructs were formed. Table 5 gives 
the constructs and their constituent factors. It also gives various 
statistics (such as eigen values, variance, and factor loading) for 
each factor.

VI. Results and Discussions
The PCA results are splendidly lucid and tremendously apparent 
from the organizational perspective of supply chain performance 
measurement. The outcomes of the research are enormously 
alluring and extremely appealing.
The 14 dominating factors have been transpired into 5 important 
dimensions (principal components): 

Fixed group of suppliers, which is a key driver of performance 1. 
measurement of supply chain in a manufacturing firm, includes 
permanent suppliers, global vendor v/s domestic vendor and 
vendor managed inventory v/s    in- house inventory. 
Customer focus, encompassing the customer involvement 2. 
in quality inspection, repeated order indicates the customer 
satisfaction level and intelligent and informed customer 
function. 
Production, which needs special attention to make supply 3. 
chain activities healthy, covering the diversification in 
production area, customer involvement in production process 
and product quality check at all level. 
Logistics, which is considered as backbone of supply chain 4. 
management construing the following indicators: importance 

of inventory, outsourced transportation and different storage 
facilities along with central storage. 
Decentralization of functional activities, which indicates the 5. 
ease of supply chain activities and occupies the following 
indicators: different database for different department and 
supportive team for existing department.
Decentralization of functional activities, which indicates the 6. 
ease of supply chain activities and occupies the following 
indicators: different database for different department and 
supportive team for existing department.

VII. Conclusion
To better satisfy the end customers is the common goal of all 
supply chain members. The manufacturing industries should 
change its traditional make-to stock production form and take 
the requirements and satisfaction of customers as its principle.
The most important piece of information is what customer wants. 
Sometimes, even the customers are not sure what products can 
satisfy their needs. In these cases, manufacturers having a strong 
knowledge of the technology and the capability to deliver have the 
upper hand. The customer is willing to wait and pay a premium 
for quality, reliability and customized products.
This Study was undertaken in Heavy Engineering Corporation 
Ltd. (HEC), Ranchi, to identify most influential factors that lead 
to higher yield in terms of supply chain activities. To extract 
the different categories of factors a survey was conducted with 
the help of a questionnaire and five categories of factors were 
extracted. These 5 categories include: Fixed group of suppliers, 
Customer focus, Production, Logistics, and Decentralization 
of functional activities.  To persist in the market, to resist the 
obstructive environment and to exist as a lucrative organization the 
manufacturing firm should concentrate on the various determinant 
categories of factors.
The methodology adopted in the present study is a preliminary but 
essential step before formulating a comprehensive Productivity 
Performance Management System for a manufacturing firm. In 
future, structural equation modeling can be used to find causal 
relationships among the broad categories of factors.
(This paper is a revised and expanded version of presented paper 
at International conference IMT, Nagpur, 2011)
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