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Editorial Insight  

 
Value Creation 

 
D. K. Malhotra 

School of Business Administration, Philadelphia University, Philadelphia, USA 
E-mail: MalhotraD@philau.edu  

 
Value creation is probably the most often and most misunderstood word in business. 
Businesses and business executives can work towards the goal of value creation only if they 
understand the business model and ways to make value creating decisions.  Every business 
strategist must understand  

 How to create value and  

 For whom to create value  

A business manager can make value creating and value maximizing decisions only when 
these two questions are answered. Value has to be created for all the stakeholders in an 
organization that includes customers, creditors, suppliers, employees, communities, 
governments, and of course, the shareholders.   
 
Each functional area within the business must work in sync with this idea of value creation. 
Marketing can create value for customers; leadership within the organization can create 
value for employees, communities, and governments; accounting and finance can create 
value for creditors and shareholders.  It is critical that value be created for every 
stakeholder, even if the value creation is not equal for everyone.  
 
Without creating value for every stakeholder, businesses cannot survive in the long run, 
because a business is defined as a set of relationships between shareholders, customers, 
suppliers, creditors, employees, communities, and government. If any of these units feel 
that business is not adding value for them, that part of the relationship will not function 
properly and it will become a drag on the overall business.  
 
Business executives should make every decision that will create value for all the 
stakeholders and if there is a conflict between two stakeholders, they need to find a way to 
rethink the problem and to minimize the conflict. While value creation paradigm has been 
embedded in the contemporary management practices, it is imperative for the academics 
and researchers to explore the theme and enrich conceptual as well as empirical literature 
on this subject.       
 
References 
Creating Value for Stakeholders by Min-Jer Chen, Darden Business Publishing, UV 4318 
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The Nostalgia Effect:  A Field Investigation 
of Satisfaction among IS/IT Professionals in India 

 
Robert O. Briggs 

Dept. of Management Information Systems, San Diego State University, San Diego, USA 
E-mail: rbriggs@mail.sdsu.edu 

 

Birud Sindhav 
Dept. of Marketing and Management, University of Nebraska at Omaha, USA 

E-mail: bsindhav@unomaha.edu 

 
Abstract 

Satisfaction is a key indicator of system success, and so it has been the subject of much 
Information System (IS) research.  The nostalgia effect, whereby individuals feel satisfied or 
dissatisfied when thinking about past goal attainment or failure, has been observed to 
influence analysts’ decisions with respect to ongoing systems development. The Yield Shift 
Theory (YST) of Satisfaction explains the nostalgia effect as a function of changes in yield for 
an individual’s active goal set. This paper reports on an exploratory field investigation of the 
nostalgia effect among 105 working IS/IT professionals in India reflecting on past 
collaboration experiences.  The study demonstrates empirically a measurable nostalgia 
effect, and reveals a strong association between satisfaction responses and the antecedents 
proposed by Yield Shift Theory. 
 
Keywords: Satisfaction, Yield Shift Theory, Nostalgia Effect, System Success 

 
Introduction  
If a large-scale system development project fails, an organization stands to lose not only its 
considerable investment in the system (Boehm et al., 2000), but also benefits it could have 
gained had the system succeeded.  Research shows satisfaction to be a key antecedent of IS 
success (Delone and McLean, 1992, Lawrence and Low, 1993). There is, therefore, much 
satisfaction research in the IS literature, (e.g. Chin and Lee, 2000, Lawrence and Low, 1993, 
Seddon et al., 1999, Rai and  Lang 2003, Susarla et al. 2003,).  Satisfaction becomes an 
important consideration at the dawn of the development cycle.  Under certain conditions, 
when users are involved in design choices and development processes, they report higher 
judgments of system quality and higher user satisfaction at deployment time (Swanson 
1974, Olson and Ives, 1981, Lawrence and Low, 1993). The importance of satisfaction 
continues throughout the life cycle of a system.  People who feel dissatisfied with their early 
uses of a system tend not to adopt it (Bailey and Pearson, 1983, Ives et al., 1983), while 
people who feel satisfied tend to repeat its use.  Research shows, for example, that 
satisfaction is a strong predictor of customer loyalty for online shopping systems (Chiu et al., 
2009) and of continuance in online communities (Jin et al., 2010).  Likewise, satisfaction is 
associated with continued intention to use e-learning systems (Lin et al., 2011).  

mailto:rbriggs@mail.sdsu.edu
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People who feel satisfied with their initial experience may not remain satisfied (Khalifa and 
Liu, 2003) and may discontinue its use (Reinig, 2003).  People who feel dissatisfied with the 
user experience, even for non-technical reasons, may stop using it (Bhattacherjee, 2001, 
Te’eni and Feldman, 2001).  User dissatisfaction is associated with reductions of IS/IT 
budgets, rendering it harder for IS/IT professionals to provide satisfactory services (Galetta 
and Lederer, 1989). Users may even outsource their whole IT infrastructure if they feel 
dissatisfied with in-house services (Lawrence and Low 1993).  Satisfaction is also crucial to 
outsourcing providers for customer retention (Patterson et al., 1997). 
 
There are many potential objects-of-satisfaction in an information system, such as 
hardware, software, work practices, data, people, services, standards, policies, and 
information.  IS researchers have reported satisfaction responses to objects ranging from a 
single technical component (Slaughter et al., 1995) to certain system-level attributes like 
system quality (Chung and Kwon, 2009) and information quality (Chung and Kwon 2009; 
Koivumäki et al., 2008), to technology-supported work practices (Alter 1999, Reinig, 2003), 
to complete organizational IS/IT infrastructures (Cats-Baril and Jelassi, 1994).  Dissatisfaction 
at any level can put system success at risk.  Recent research shows that customer 
satisfaction even has a significant relationship to spending growth at the macroeconomic 
level (Fornell et al., 2010).  A better understanding of satisfaction phenomena may 
therefore be useful to IS professionals both to improve their systems and to increase the 
likelihood that good systems will succeed.  
 
Most satisfaction effects are an immediate response to current changes of circumstances – 
something happens, and people feel satisfied or dissatisfied. Briggs et al. (2008), however, 
observed a satisfaction phenomenon they labeled as a nostalgia effect that appears to play 
a role in systems development projects.  A nostalgia effect is a current satisfaction response 
to objects and events in the past.  The satisfaction effect is not that people remember 
feeling satisfied or dissatisfied by past events, but rather that they experience a current 
feeling of satisfaction or dissatisfaction with respect to past events.  Individuals sometimes 
feel positive or negative satisfaction responses as they reflect on past successes or failures, 
even though such reflection invokes no change with respect to current conditions.   
 
Nostalgia effects can manifest, for example, during a requirements workshop or perhaps 
during a post-implementation review when stakeholders reflect on past projects.  When 
presented multiple options for consideration, users and analysts alike may judge these 
options against past experiences.  They may for example, share anecdotes about related 
experiences on previous projects, and may express strong feelings (satisfaction or 
dissatisfaction) towards a particular approach.  Authors observed an exemplar instance of 
the nostalgia effect during a User Interface / User Experience (UI/UX) design workshop with 
stakeholders of a large-scale collaborative software system.  One stakeholder proposed that 
the user interface could be simplified and cognitive load could be reduced by using a single 
component for input to any of three different objects on the screen.  Another key 
stakeholder displayed outward signs of negative emotions in the form of vocalics, facial 
expressions, and gestures and orally expressed dissatisfaction with an earlier system that 
used the same approach.  The stakeholder said,  
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“We tried that 20 years ago.  It was a disaster.  People never knew where their 
contribution was going to go. Let’s don’t go down this road again.  We know it’s a 
dead-end…the users would get angry.  The contributions would get mixed up.  We 
hated it.”   

 
Persuaded by the stakeholder’s manifest dissatisfaction, other stakeholders agreed to 
abandon the suggestion.  Further probing by the designer, however, revealed that the 
earlier attempt had been part of an interface with many design flaws.  The designer 
demonstrated a graphical approach to eliminate the earlier ambiguity and simplify the 
current interface. The key stakeholder, however, continued to express dissatisfaction with 
the prior system, and the group decided to adopt the higher-complexity layout . 
 
In another instance, a key stakeholder in a 2008 architecture design workshop for a new 
decision support system evidenced a positive satisfaction response while relating anecdotes 
about successful system design efforts in the 1980s.  After reflecting on the anecdotes, the 
stakeholder insisted that the team adopt the same methods for the current project.  Other 
stakeholders resisted the older approach, deeming it to be inadequate to address the design 
and development challenges of creating a state-of-the-art system.  The team was not able to 
resolve the conflict, and in the end, they abandoned the project.   
 
These examples illustrate the important role a nostalgia effect can play in systems 
development.  When people re-interpret nostalgia effects in the context of current systems, 
it can impact system success.  Research has shown, for example, that prior satisfaction 
levels with a collaboration process are predictive of future satisfaction levels with that 
process (Reinig, Horowitz, and Whittenburg, 2011).  It could therefore be useful to IS/IT 
professionals to have a better understanding of the nostalgia effect phenomenon in 
particular and the influence of prior experience more generally.  To date, however, much of 
the evidence for the nostalgia effect has been anecdotal.  It could therefore be useful to 
conduct an exploratory field investigation of the nostalgia effect.  In this paper, we seek to 
describe and empirically quantify the phenomenon.  In the next section, authors explore 
Yield Shift Theory as a possible explanation of the nostalgia effect.  A report on a field study 
that measures nostalgia effects among working IS/IT professionals in India is prepared.  
Finally, a possible association between these satisfaction responses and the antecedents 
proposed by Yield Shift Theory is examined for wider implications for practice as well as 
further research on the theme.  
 
Yield Shift Theory 
The Yield Shift Theory (YST) (Briggs et al., 2008) is a cognitive theory of satisfaction 
developed by IS field researchers to explain observed satisfaction effects for which prior 
theories, such as disconfirmation theory (Oliver, 1980), could not account.  Some authors 
use the term, satisfaction, to label an affective response, while others apply the term to a 
judgment that needs and constraints have been met (Coghlan and Pearce, 2009).  YST 
conceptualizes and measures satisfaction as an affective phenomenon, rather than as a 
judgment. YST defines the satisfaction response as “a valenced affective arousal with 
respect to some object that has reference to some state or outcome desired by an individual” 
(Briggs et al., 2008, p. 275).  YST proposes a deductive-nomological network of causal 
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relationships to explain the onset, magnitude, direction and cessation of satisfaction 
responses.    
 
YST assumes that individuals hold multiple goals to which a subconscious cognitive 
mechanism ascribes some level of utility – the goodness, worth, or value an individual 
ascribes to the goal.  A rational individual might be tempted to pursue higher-utility goals 
over lower-utility goals. However, continuously pursuing higher-utility goals to the exclusion 
of lower-utility goals could be detrimental to survival by blocking one from pursuing lower-
utility goals that nonetheless are essential for survival.   YST therefore assumes that a 
subconscious cognitive mechanism automatically assesses the likelihood that a given goal 
may be attained, and generates a perception of yield for the goal that is proportional to its 
utility, but reduced in inverse proportion to the likelihood ascribed to attaining the goal 
(Figure 1).   

Assessed 
Likelihood

Ascribed Utility Perceived Yield

Figure 1.  Perceived Yield for a given goal is a 
function of the utility an individual ascribes to 
the goal, moderated by the assessed likelihood of 

attaining it.  (Briggs, Reinig, & Vreede 2008)
 

 
YST assumes that human attention resources are limited, so individuals cannot attend to all 
their goals simultaneously.  Goals that are currently subject to cognitive processing are said 
to be active (Briggs et al., 2008).  YST assumes a subconscious cognitive mechanism 
automatically detects the magnitude and direction of changes or shifts in net yield of the set 
of currently active goals.  A shift could result from changes in the utility or likelihood of one 
or more goals in the active set, or could result from changes to the goals that comprise the 
active set.  YST posits that a subconscious mechanism automatically triggers a satisfaction 
response proportional to the magnitude of the yield shift, and with a valence in the 
direction of the shift (Figure 2).   
  
YST suggests two possible mechanisms by which nostalgia effects could be invoked.  First, 
when one reflects on past success or failure, past goals would temporarily displace current 
goals in the active goal set.  If the yield past goals were different from the yield of the 
current goals they displaced, this would cause a positive or negative yield shift for the active 
set as a whole, and to a positive or negative satisfaction response. Second, if one were to 
recall past shifts-in-yield with respect to those goals, the remembered shifts could invoke a 
current shift, giving rise to a current satisfaction response. These mechanisms would 
account for observed nostalgia effects.  Because this study is exploratory - meant to 
describe and quantify a phenomenon and its correlates - rather than experimental - meant 
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to test a theoretical proposition - we framed the study with research questions rather than 
hypotheses:   
R1:  Satisfaction with past processes. Do people who report more positive shifts in yield with 
respect to past work processes score higher on a satisfaction-with-process instrument than 
people who report less positive shifts in yield? 
 
R2:  Satisfaction with past outcomes. Do people who report more positive shifts in yield with 
respect to the outcomes of past work score higher on a satisfaction-with-outcome 
instrument than people who report less positive shifts in yield?   
 

Yield Shift for 
Active Goal Set

Satisfaction 
Response

Figure 2.  The Satisfaction Response is a function 
of shifts in yield for the set of salient goals.  Yield 
Shifts may result from changes of utility or 
likelihood for one or more of the goals in the 
active set, or from changes in which goals 
comprise the active set 
(Briggs, Reining, & Vreede 2008)

 
 
Methods 
Dependent Variables: There were two dependent variables for this study, each a different 
potential object of satisfaction:  Satisfaction-with-process (SP) and Satisfaction-with-
outcomes (SO).    Satisfaction-with-process was measured with a five-item, seven-point Likert 
scale that had been previously validated in two international studies of satisfaction with 
technology supported work practices (Reinig et al. 2006 Briggs et al. 2008).  The items were:  

 I feel satisfied with the way in which today's meeting was conducted. 

 I feel good about today's meeting process. 

 I liked the way the meeting progressed today. 

 I feel satisfied with the procedures used in today's meeting. 

 I feel satisfied about the way we carried out the activities in today’s meeting. 

 
Satisfaction-with-outcomes was measured with a five-item, seven-point Likert scale that had 
been previously validated in the same studies.  The items were: 

 I liked the outcome of today's meeting. 

 I feel satisfied with the things we achieved in today’s meeting. 

 When the meeting was over, I felt satisfied with the results. 

 Our accomplishments today give me a feeling of satisfaction. 

 I am happy with the results of today's meeting. 

  
Independent Variables: Because YST suggests that the nostalgia effects may be invoked by the 
recall of past yield shifts, there were two independent variables for this study.  A scale for recalled 
Utility-shift and a scale for recalled Likelihood-shift.  Utility-shift was measured with a four-item, 
seven-point semantic anchor scale that had previously been validated in an international study of 
technology-supported work practices (Briggs et al. 2008).   The semantic anchors were, “Much Less” 
and “Much More”. The items were: 
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 I got (less/more) from the meeting than I had anticipated. 

 I benefited (less/more) from this meeting than I expected. 

 The meeting did (less/more) good for me than I thought it would. 

 I gained (less/more) from the meeting than I believed I would. 

Likelihood-shift was measured with a four-item, seven-point semantic anchor scale that had 
also been previously validated by an international study of technology-supported work 
practices (Reinig et al., 2009).  The semantic anchors were, “Much Less” and “Much More”. 
The items were: 

 The meeting made it (less/more) likely that I would attain something I want. 

 Because of the meeting, I am (less/more) likely to succeed on something I care about. 

 I am (less/more) likely to attain my goals because of this meeting. 

 Due to this meeting I am (less/more) likely to get what I want. 

 
 Participants: One hundred five working IS/IT professionals participated in this study, which 
included a self-report of demographic data.  We asked for those professionals who were 
directly responsible for the IS/IT functions in the organization. We did not ask for a specific 
job title, however, we excluded the CEO and the Director level employees if IS/IT was not 
their background and if they relied on the input of other senior IS/IT professionals for taking 
related decisions. We did not collect data on their detailed job requirements as they were 
not of focal interest to our inquiry. Of the 105 participants, 77 were male and 26 were 
female.  Two respondents did not report their sex.  Participants ranged from 18 to 60 years 
of age with a mean of 34.0 and a standard deviation of 10.3.  Two respondents did not 
report their age.  Work experience among the participants ranged from one to 34 years, with 
an average of 10.3 years and a standard deviation of 8.6.  All were born and lived in India.  
One spoke English as a first language.  All others spoke English as a second language.  Fifty-
one spoke Gujarati as their first language; twenty-six spoke Hindi; twelve spoke Marathi; 
two spoke Telugu. Each of the following languages had a single respondent report it as their 
first language: Kannada, Ckzyeruti, Punjabi, Kathiyawadi, Tamil, Soudh, Crujarat, Banglf, 
Soudh, and Madyalam.  One question asked how much prior experience the participants had 
with the tools and technologies (e.g. computers, software, flip-charts, etc. used during the 
meetings.  Table 1 shows the distribution of the users’ previous experiences.    
 

Table 1.  Distribution of Prior Experience with 
Technology Among Participants.  

# Prior Uses # of Users 

0 18 

1 or 2 22 

3 to 5 24 

6 to 10 19 

More than 10   7 

Total 90 

Did not report 
 

15 
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Procedures: Researchers approached potential respondents at professional gatherings in 
which they participated as a part of their assigned workload.  Researchers asked participants 
if they would participate in a study of meeting satisfaction by responding to a questionnaire.    
Each participant received a one-page paper instrument containing the questionnaire items.  
The researcher instructed participants orally to bring to mind and think about a specific 
meeting in which they had participated in the prior thirty days.  The researcher then 
instructed participants to answer the questions with respect to that meeting.    
 
They were asked to reflect on the work process, the outcomes of the work effort, and the 
tools and technologies the group used to support that work. We did not constrain them to 
think about only certain aspects of the meeting, rather, to focus on the process as a whole. 
Further, we did not ask them to consider only certain tools and techniques. After a few 
moments of reflection, participants were asked to respond to the Yield Shift and Satisfaction 
items with respect to that prior event.    
 
The satisfaction items on the questionnaire instrument provided the participants with scales 
by which to report the magnitude and valence of their satisfaction responses.   Each 
satisfaction item used a 7 point Likert scale anchored with the terms, “Strongly Disagree” 
and “Strongly Agree.”  Responses lower than the neutral point indicate a satisfaction 
response with a negative valence.  Responses above the neutral point indicated a 
satisfaction response with a positive valence.  Neutral responses indicated that the 
participant experienced no satisfaction response.   
 
It is important to note that the instrument did not measure the participants’ past feelings of 
satisfaction at the time of time of the past meeting.  Rather, consistent with the definition of 
the Nostalgia Effect, it measured their current satisfaction responses to the past meeting 
they brought to mind.   

 
Analysis 
The mean of responses to items in each scale was used to address the research questions.  
Table 2 presents the mean responses for each scale.  In cases where responses were 
missing, the mean response for a scale was computed using the completed items.  
Participants gave a wide range of responses to the items in each of the four scales (Table 2).   

 

Table 2. Descriptive statistics for the mean response on the four 
constructs measured (N=105) 

Construct Mean STD Min Max 

Satisfaction-with-process 
(5 items) 

4.70 1.44 1.00 7.00 

Satisfaction-with-outcome 
(5 items) 

4.89 1.34 1.25 7.00 

Utility-shift 
(4 items) 

4.73 1.35 1.25 7.00 

Likelihood-shift 
(4 items) 

4.71 1.40 1.00 7.00 
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The instruments had been validated in earlier studies.  A factor analysis showed that items 
for each scale loaded highly on the same factor, and did not load highly on any other factor, 
demonstrating acceptable discriminant validity for the instrument.  Chronbach’s Alpha 
showed an inter-item reliability greater than 0.90 for each scale, demonstrating acceptable 
convergent validity among the items.   (Table 3) 
 
Simple linear regression was used to test the research questions.  Satisfaction-with-process 
and satisfaction-with-outcome were separately and independently regressed on utility-shift 
and likelihood-shift.  The estimated regression lines and effect sizes are presented in Table 4 
and 5.  
  
There was a statistically significant positive linear relationship between Satisfaction-with-
process and Utility-shift (r=.683, p<.001).  Utility-shift explained 46.7% of the variance in 
Satisfaction-with-process (Table 4).   
 

Table 3. Principle Components Analysis and Cronbach’s α 

Item Factor 1 Factor 2 Factor 3 Factor 4 Cronbach’s α 

PU1 .248 .069 .227 .838 

.903 
PU2 .194 .287 .355 .738 

PU3 .357 .331 .289 .684 

PU4 .191 .402 .383 .642 

L1 .282 .189 .749 .343 

.928 
L2 .287 .305 .683 .446 

L3 .356 .258 .780 .267 

L4 .286 .408 .693 .355 

SP1 .609 .381 .442 .314 

.943 
SP2 .854 .232 .242 .163 

SP3 .819 .322 .250 .213 

SP4 .799 .273 .250 .263 

SP5 .640 .347 .256 .385 

SO1 .197 .801 .123 .299 

.940 
SO2 .305 .811 .318 .126 

SO3 .408 .773 .279 .178 

SO4 .450 .643 .374 .288 

SO5 .535 .592 .272 .281 

Note: Principle components analysis used varimax rotation.  Boldface indicates the heaviest 
factor loading for an item.  

.   

Table 4.  Simple Linear Regressions of Satisfaction responses on Utility-shifts.   

Dependent Variable Hypothesis Test Regression Equation R
2
 

Satisfaction-with- Process F(1,103)=90.28**  46.7% 

Satisfaction-with- Outcome F(1,103)=97.97**  46.7% 

   
 
There was a statistically significant positive linear relationship between Satisfaction-with-
process and Likelihood-shift .  Likelihood-shift explained 52.7% of the variance in 
Satisfaction-with-process (Table 5). 
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Table 5.  Simple Linear Regressions of Satisfaction responses on  Likelihood-shifts.   

Dependent Variable Hypothesis Test Regression Equation R
2
 

Satisfaction-with- Process F(1,103)=114.54**  52.7% 

Satisfaction-with- Outcome F(1,103)=122.87**  54.4% 

 
There was a statistically significant positive linear relationship between Satisfaction-with-
outcome and Utility-shift.  Utility-shift explained 48.7% of the variance in Satisfaction-with-
outcome (Table 4). 
 
There was a statistically significant positive linear relationship between Satisfaction-with-
outcome and Likelihood-shift.  Likelihood-shift explained 54.4 percent of the variance in 
Satisfaction-with-outcome (Table 5). 
 
Discussion 
Although earlier research demonstrates the emergence of satisfaction effects in IS/IT 
domains of interest, and demonstrates that satisfaction is an important indicator of system 
success, and although the existence of a nostalgia effect had been noted from anecdotal 
evidence, the effect had not been empirically demonstrated and explored.  The results of 
this study provide empirical evidence that measureable nostalgia effects do manifest among 
IS/IT professionals, and suggest a strong association between satisfaction responses and the 
antecedents proposed by Yield Shift Theory.   
 
R1: Satisfaction with Past Work Practices 
When participants were asked to reflect on past work practices, they reported satisfaction 
responses ranging from very positive (7 on a seven-point scale) to very negative (1 on a 
seven-point scale).  Those satisfaction responses correlated with both Shifts in Utility and 
Shifts in Likelihood.  This answered Research Question 1.  People who reported more 
positive shifts in utility and likelihood from their past work processes did score higher on a 
satisfaction with process measure.  Statistical analysis showed that shifts-in-utility 
accounted for slightly less than half the variance in satisfaction with work practices, while 
likelihood shifts accounted for slightly more than half the variance.    
 
R2: Satisfaction with Past Outcomes 
When participants were asked to reflect on the outcomes of past work practices, the 
reported satisfaction responses ranged from strong positive (7 on a seven-point scale) to 
strong negative (1.25 on a seven-point scale).  These satisfaction responses were also 
associated with Utility and Likelihood shifts.  This answered Research Question 2.  People 
who reported more positive utility and likelihood shifts with respect to the outcomes of past 
work did score higher on a Satisfaction-with-outcome instrument.  Statistical analysis 
showed that shifts-in-utility accounted for slightly less than half the variance in satisfaction 
with outcomes, while likelihood shifts accounted for slightly more than half the variance.   
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Implications for Practice 
There are several practical implications of these findings.  Users of systems may discontinue 
the use of them if they feel dissatisfied, even for non-technical reasons.  Because of 
nostalgia effects, it may be important for system designers to pay attention to not only 
technology design, but also to the design of the work practices supported by the 
technology.  It may be important to address not only the pragmatic aspects of technology 
and work practices, but also hedonic aspects of the work practice.  Because of a nostalgia 
effect, it may be that users could discontinue using a system even after pragmatic issues 
with the technology or the work practice have been resolved.   It is possible that hedonic 
improvements to the system could help mitigate this risk.  Hedonic improvements could 
leverage the nostalgia effect to invoke ongoing satisfaction responses if each use of the 
improved system were to remind users of how much they liked the improvement when it 
happened.  
 
It may be important for system designers to develop explicit methods for addressing 
nostalgia effects.  It may be important that designers recognize when stakeholder 
preferences may derive from nostalgia effects and to guard against the possibility that 
nostalgia effects could interfere with achieving current goals.  It is also important to 
recognize, however, that nostalgia effects, like other satisfaction effects, pertain to the 
private goals of the stakeholders. A nostalgia effect, whether positive or negative, provides 
a clue about the goals stakeholders seek to achieve with a system.  It may be useful to 
encourage stakeholders to make those goals explicit, and to focus on how they could be 
attained with a proposed or current system.  This approach could increase the likelihood of 
system success.   
 
Yield Shift Theory suggests at least three approaches that IS/IT managers and designers 
could use to invoke positive satisfaction responses: utility shifts, likelihood shifts, and 
change of goals.  To invoke a utility shift, an IS/IT professional would have to demonstrate to 
a stakeholder that, by using a system to attain a goal, the user would receive more benefit 
than they had previously thought.  In the case of a business system, for example, they might 
demonstrate that the system could cut costs further or generate revenues faster than the 
stakeholder had previously anticipated.  In the case of an online social community they 
might demonstrate that the system would provide them with a more engaging community 
of interest or faster, more expert answers to their questions then they had expected.   
 
To invoke a likelihood shift, an IS/IT professional would have to demonstrate that the 
system would increase the likelihood they would attain their goals.   For an online financial 
advisory system, for example, one could demonstrate that users of the system tended to 
anticipate the direction of the market more accurately than did non-users.   
 
To invoke a change of goals, the IS/IT professional would have to focus stakeholders on 
different, higher-yield goals than those that brought them to the system.  In the case of an 
online community of practice, for example, the canon of answers to technical questions 
might draw people into the system.  However, one could demonstrate to stakeholders that, 
not only could they find answers they could find people who know answers, and form 
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working relationships with them.  This change of goals could invoke a positive yield shift, 
giving rise to a satisfaction response.    
 
One important implication of all these strategies is that the IS/IT professional must become 
personally acquainted with system stakeholders in order to learn about their goals and 
expectations, their satisfactions and dissatisfactions.  It  may not be possible to predict from 
one’s own desk chair what the stakeholders value and why.   Managers and recently hired 
employees may also gain insight from the storytelling that sometimes takes place among 
senior developers.  We have observed multiple cases in which storytelling invokes 
observable nostalgia effects among one or more developers and the experience usually 
helps us to understand why they value certain design methods over others. 
 
Implications for Research   
The results of this exploratory study suggest YST may be a useful perspective for 
understanding the nostalgia effect.  Findings are consistent with the constructs and 
relationships proposed by the theory.   Given the strength of the associations discovered, 
experimental work is warranted to formally validate or refute the propositions of YST.   This 
work could be conducted with respect not only to the nostalgia effect, but also to other 
satisfaction effects that could not be explained by earlier theories (Table 5), among them 
anticipation effects, where people feel satisfaction responses before goals are attained or 
thwarted; differential effects where people who value an outcome equally manifest 
different satisfaction responses;  mentor effects, where people feel satisfied after 
conversation with mentors;  mixed feelings, where people feel both satisfied and 
dissatisfied simultaneously, and attenuation effects, where satisfaction responses diminish 
over time. (Briggs et al. 2008).  
 
Limitations and Future Directions   
Exploratory field investigations like this one, trades off some rigor for reality.  This paper 
measures the independent variable in a workplace setting rather than manipulating it in an 
experimental laboratory setting.  While it is useful to measure correlations of independent 
variables with dependent variables in a field setting to discover and describe phenomena of 
interest, one must also rigorously test a theoretical proposition and so impute causality to a 
correlation by deriving experimental treatments to manipulate the independent variable. 
Further insights about the nostalgia effect and about the scientific utility of YST could 
therefore be gained through controlled experimental science and through applied design 
science, where each theoretically informed design choice can be used as a hypothetical 
treatment.   
 
This study explores nostalgia effects pertaining only to recent experiences – within the prior 
30 days. Further exploratory work is warranted to see whether measurable effects manifest 
with respect to experiences months and years past.  We did not conduct post-survey audit 
about what technology the respondents were thinking about, therefore, we cannot 
explicate the results in the context of certain tools and technologies. Further, it is likely that 
the common method bias exists.  
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Conclusions 
This study explored the nostalgia effect as it manifested among IS/IT professionals at the 
workplace in India.  It examined the effect with respect to two different objects of 
satisfaction:  collaborative work processes and outcomes.  The study demonstrated 
empirically a measureable nostalgia effect with respect to circumstances that had occurred 
in the prior 30 days.  It also demonstrated a strong association between satisfaction 
responses and the antecedents proposed by Yield Shift Theory:  Utility Shifts and Likelihood 
Shifts.  These findings suggest that Yield Shift Theory may be a useful explanation for 
Satisfaction Effects.  Additional research is therefore warranted to further describe and 
quantify the nostalgia effect and to test further the Yield Shift Theory of Satisfaction. 
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Abstract 

One of the key drivers of innovation is network relationships with various stakeholders such 
as customers, suppliers, competitors and investors. The culture for innovation and the 
availability of resources within an organization also play an important role in fostering 
innovation. In this study, the authors have developed scales for measurement of network 
relationships and innovation for knowledge intensive business services (KIBS). Although 
there is extensive literature on network relationships with stakeholders, there is a need to 
develop scales to measure the same for KIBS. This study has worked towards development 
of scales for measuring network relationships with customer, suppliers, competitors and 
investors.  
 
Keywords: Innovation, Networking, Knowledge Intensive Business Services 
 
Introduction 
Network relationships with various stakeholders such as customers, suppliers, investors and 
competitors are an important source of information and knowledge and foster innovation in 
knowledge intensive business services (KIBS). It is critical to develop a measurement 
instrument that measures the network relationships with different stakeholders and also 
measures the different aspects of innovation in KIBS. Sareen and Pandey (2014) have 
discussed extensively on development of constructs regarding network relationship with 
different stakeholders and different aspects of innovation in KIBS. This study further 
develops these constructs by referring to extant literature and through an extensive review 
process and then finally evaluating the validity and reliability of the research instrument.  
 
The study defines the constructs Culture for Innovation (CI) and Resources for Innovation 
(RI). In the study constructs for measurement of network relationships have been described 
in terms of Network Relationships with: Customers (NC), Suppliers (NS), Select Competitors 
(NCOM) and Investors (NI). The constructs describing different aspects of innovation are: 
New Service Concept (NSC), Process Innovation (PI), New Forms of Customer Interaction 
(NCI), Organizational Innovation (OI), Strategic Partnering Innovation (SPI) and Innovative 
Revenue Model (IRM). PI and NCI were later combined into a single construct Process and 
Customer Interaction Innovation (PCI). For the constructs CI, RI, NSC, NCI, PI and OI – scales 
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already available were adapted. New scales were developed in the case of NC, NS, NCOM, 
NI, SPI and IRM.      
       
The items of each construct were first developed based on extensive literature review and 
discussions with leading academics and industry professionals. Based on this the research 
instrument was developed. The instrument was extensively reviewed by 14 reviewers that 
included senior executives of several knowledge based service firms as well as academic 
researchers. The research instrument has been finalized based on detailed review and after 
incorporating comments of different reviewers. The finalized instrument was then 
administered to executives of knowledge intensive business services. Based on the data 
collected from valid responses the instrument was assessed for validity and reliability.           
 
Network Relationships 
Amara, Landry and Doloreux (2009) discuss that strong relationships among firms are where 
their respective employees work together as if they are in the same workgroup. Network 
relationships with other firms can be discussed in terms of cooperation amongst them (Trigo 
and Vence, 2012; Zeng, Xie and Tam, 2010).  
 
Network relations with stakeholders are important for innovation (Varis and Littunen, 
2010). Firm innovation may be based on needs expressed by customers or supplier based 
proposals or competitor’s ideas (Chang, Linton and Chen, 2012). 
 
Knowledge exchanged with stakeholders includes tacit knowledge (Amara et al., 2009). 
People in organizations frequently share and collect knowledge based on their experience 
and expertise (Wang and Wang, 2012). Customers, suppliers, competitors and investors may 
also be an important source of new ideas.  Arias (1995) has discussed that knowledge 
sharing between organizations includes pooling complementary skills, working on 
collaborative projects and sharing information.  
 
Knowledge exchanged with stakeholders also includes codified knowledge (Amara et al., 
2009). People in a firm may frequently share existing reports and official documents (Wang 
and Wang, 2012). Major customers may provide specifications for new products (Laforet, 
2012). 
 
Culture for Innovation and Resources available within the organization 
Culture for innovation and resources for innovation are important parameters that may 
influence the level of innovation within a firm.  
 
Culture for Innovation 
Scott and Bruce (1994) have discussed extensively regarding how organizations can be 
measured in terms of the culture of innovation and resources available for innovation. 
Creativity and knowledge sharing is encouraged in such organizations and people are 
allowed to solve the same problems in different ways. The leadership respects the ability of 
individuals to function creatively. The firm encourages people to not to stick to tried and 
true ways. The firm is also open and responsive to change and the reward system 
encourages innovation.  
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Resources for Innovation 
Scott and Bruce (1994) discuss regarding resource availability that fosters innovation and 
argue that innovative firms provide sufficient resources for innovation. Such firms provide 
adequate time and funding for innovative projects and creative ideas. Since talented 
employees are a critical component of such projects, innovative firms also make adequate 
human resources available for these projects. 
 
Characteristics of Innovation in Services 
Sareen and Pandey (2014) have discussed extensively on different aspects of innovation in 
services. Innovation in services can be described in terms of: 
 
New Service Concept 
A firm may introduce new products or services that are new to the industry or new to the 
firm (Laforet, 2012; Yen, Wang, Wei, Hsu and Chiu, 2012). A firm may provide new services 
to existing or new users (Damanpour, Walker and Avellaneda, 2009).  Also a firm may 
improve an existing service offering (Amara et al., 2009; Yen et al., 2012). It may introduce 
product improvements or enhancements (Laforet, 2012). Also one may consider many new 
service concepts as combinations of various individual services (den Hertog, van der Aa and  
de Jong, 2010).  
 
New Customer Interaction  
A firm may also develop innovative distribution models (Ko and Lu, 2010). Innovations in 
customer interaction may include development of service delivery channels and customer 
interfaces that are new to the market or new to the company. A firm may also invent 
processes to enhance customer access to their services (Yen et al., 2012). A firm may 
innovate by creating a new or improved customer interface (Hertog and Bilderbeek, 1999).  
Customer interaction also includes ability to resolve customer complaints and problems 
efficiently (Ko and Lu, 2010) and responsiveness of an organization (in terms of delivery 
time) as compared to key competitors (Wang and Wang, 2012). 
 
Process Innovation  
A firm may introduce process innovation in order to reduce delivery time, increase 
productivity and lower costs. A firm may introduce process innovation to implement new 
service production methods or new applications and equipment (Chang, et al., 2012). A firm 
may introduce production and delivery processes new to the industry or new to the firm 
(Laforet, 2012).  A firm may bring improvement in processes through quality management 
and re-engineering (Damanpour et al., 2009) and introduce new or improved quality 
assurance process (Ko and Lu 2010). 
 
Organizational Innovation 
Organizational innovation includes change in organization structure and introduction of new 
administrative processes (Chang et al., 2012; Laforet, 2012). A firm may develop appropriate 
management and organization structure that allows service workers to perform new jobs 
(Hertog et al, 2010). A firm may create cross functional teams (Armbruster, Bikfalvi, Kinkel 
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and Lay, 2008) and promote cross organizational collaboration (Chang et al., 2012; Ko and 
Lu, 2010).  
 
Strategic Partnering Innovation  
In order to promote innovation a firm may work with business partners to create new 
products or services. Services providers may also collaborate in order to provide integrated 
or value added services to customers. Also, the service providers can collaborate to form a 
large value network or a common business model and offer combined services to 
consumers (Hertog et al., 2010).  
 
Innovative Revenue Model 
A firm may offer different payment options and billing methods to customers (Hertog et al., 
2010). A firm may develop a pay per use revenue model or develop a revenue sharing model 
based on increase in customer revenue / profit. Bonnemeier, Burianek and Reichwald (2010) 
distinguish between traditional revenue models and innovative revenue models. Traditional 
models are product based and service based. In product based model revenue is generated 
from product sales, rent, lease or licensing. In service based model the revenue is generated 
either on cost plus basis or on fixed fee basis. On the other hand, innovative revenue models 
can be described as usage based, performance based or value based. In usage based models 
clients are charged on usage in terms of time or intensity of the service. In performance 
based revenue model clients are charge based on performance in terms of guaranteed 
response times or assured quality levels while in the case of value based model the billing is 
based on benefit generated for the client in terms of increase in sales or cost savings.     
    
Review of Research Instrument   
The items of the research instrument were reviewed extensively by an expert panel of 
academic researchers and industry professionals. The review process involved intensive 
discussions regarding all aspects of the research instrument. Pretesting involves a trial run 
with a group of respondents to find any basic problems in the questionnaire and its design 
(Zikmund, Babin, Carr, Adhikari and Griffin, 2013). In this manner a thorough peer review of 
the instrument was accomplished. It checked the wordings, placement, clarity of questions 
and need for additional information and also helped in evaluating the validity of each 
construct. The comments were thoroughly reviewed and respective changes, wherever 
required, were made in the final instrument.   
 
The expert panel of reviewers included 14 professionals from industry and academics. 7 
reviewers were senior industry executives from knowledge intensive business services. The 
first reviewer was a Senior Corporate Vice President of a 4 billion dollar software services 
firm. The second reviewer was a CEO of a 2 million dollar business and management 
consultancy firm. The third reviewer was a Director of a 1 million dollar recruitment services 
firm. The fourth reviewer was a Senior Vice President of a 350 million dollar software 
services firm. The fifth reviewer was a Partner in a professional services firm. The sixth 
reviewer was a General Manager in a 90 billion dollar multinational information technology 
services firm. The seventh reviewer was a Partner in a legal services firm. (Note: the figures 
mentioned above refer to revenues of the respective firms in US Dollars for the financial 
year 2012-13). The instrument was also reviewed by 7 academic researchers from 
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management schools in India at the level of Director, Dean, Professor, Associate  Professor 
and Assistant Professor.     
      
Detailed Review of the Research Instrument    
In the above review process comments and remarks from all reviewers were taken and 
attention was given to each and every remark. Also, literature, from where the items were 
drawn was again reviewed. Particular attention was given when multiple reviewers had 
given similar remarks. Also, wherever the reviewers hadn’t given any remarks implied 
acceptance. Most of the reviewer comments were accepted and statements were modified 
accordingly. The titles of constructs were also changed wherever reviewers had given 
comments. For most items wherever changes in wording and more clarity was suggested, 
the sentences were modified accordingly. Wherever opposing comments on the same item 
were present, a balanced decision was made after a thorough review of literature. In all 
cases, it was ensured that the meaning of the original construct didn’t change but rather 
have more clarity.  
 
The title ‘support for innovation’ was replaced the more neutral ‘culture for innovation’ and 
the title ‘resource availability for innovation’ was replaced by the more neutral ‘resources 
for innovation’.  In the construct network relationship with suppliers (NS) items on joint 
bids/proposals with suppliers, initiatives on supplier development and collaborative 
planning with suppliers were relevant and were added, as per the suggestions of the 
reviewers. 
 
In the construct network relationship with select competitors (NCOM) the items on 
collaborative planning and joint proposals/bids to customers were found relevant and 
added, as suggested by the reviewers.  
 
In the construct network relationship with investors (NI) the item on regularly updating 
investors was added, as suggested by two reviewers.  In the construct ‘new customer 
interaction’ the item statements were simplified and the title was changed from ‘new 
customer interaction’ to new forms of customer interaction (NCI), as suggested by 
reviewers.  
 
In the construct ‘technological process innovation’ the item statements were simplified as 
suggested and an example was added in one of the statements. The title was modified, as 
per the comments of multiple reviewers, to the more general term process innovation (PI) 
since it also includes technological innovation.  
 
In the construct ‘administrative process innovation’ the title was modified to the more 
comprehensive organizational innovation (OI). In the first item, the term ‘working 
structures’ was replaced by ‘organizational structures’. In the construct strategic partnering 
innovation (SPI) the statements were simplified and the last item was modified to include 
working with business partners to develop a common business model within the industry. In 
the construct ‘new revenue model’ the title was modified to the more relevant innovative 
revenue model (IRM), as per the suggestions of reviewers.  
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Research Instrument Validity and Reliability  
The finalized research instrument was administered to senior executives of knowledge 
intensive business services and 151 valid responses were received. The research instrument 
was tested for validity and reliability. Face validity refers to agreement among professionals 
that a scale represents the concept being discussed. Content validity refers to the degree 
that a measure covers the domain of interest and ensures that the entire scope of what we 
are measuring has been captured (Zikmund et al., 2013). Content validity assesses the 
correspondence between the individual items and the concept through expert reviews and 
pretests (Hair et al., 2006). Face validity and content validity of the research instrument has 
been ensured through the above mentioned extensive review process. The construct 
validity has been further established through factor analysis.  
 
An essential requirement of creating a summated scale is that the items are uni-dimensional 
and thus strongly associated with each other and represent a single concept. Factor analysis 
plays a pivotal role in assessing the uni-dimensionality of a summated scale and each 
construct represented by a summated scale should consist of items loading highly on a 
single factor and the different dimensions of a summated scale should be represented by a 
separate factor. Factor analysis by providing insights into relationships between variables is 
an excellent starting point for other multivariate techniques (Hair et al., 2006). Principal 
Component analysis was used since it summarizes information in a minimum number of 
factors for prediction purposes. The factors were then rotated through Varimax rotation 
which is a form of orthogonal factor rotation. Rotation helps in achieving a more meaningful 
factor pattern. Factors loadings above 0.5 have been considered to be significant.                     
 
Reliability reflects a measure’s internal consistency which also means a measure’s 
homogeneity. Internal-consistency of a multiple-item scale can be measured through 
coefficient alpha which establishes if the different items converge (Zikmund et al., 2013). 
Scales with coefficient alpha value of 0.7 or above are considered to have good reliability 
and thus coefficient alpha values of all constructs were computed. In the study factor 
analysis was conducted separately for independent variables (predictors) and dependent 
variables (innovation aspects).  
 
Factor Analysis for Predictors 
Factor analysis was conducted for all independent variables which consist of items 
belonging to constructs on culture for innovation, resources for innovation and network 
relationships with: customers, suppliers, competitors and investors. The details of the items 
belonging to predictor constructs are provided in Annexure A.     
 
The Kaiser-Meyer-Olkin (KMO) test and Bartlett’s test of Sphericity were carried on the 
sample data. The KMO value of .845 indicates sufficient sample size compared to the 
number of items in the scale. In the factor analysis Bartlett’s test is significant (p=.000) and it 
indicates significant correlations among at least some of the variables. The anti-image 
correlation (AIC) provides the measures of sampling adequacy for each individual item in the 
matrix. The diagonal values of AIC should be above 0.50 (Hair et al., 2006). The MSA of all 31 
items varies from .759 to .922 which indicates that sample is adequate for factor analysis. 



 

 

International Journal of Management Research, Vol. 6, No. 1, June 2015 

 

24 

 

 

 

The off diagonal elements represent partial correlations between variables and they are 
small. Thus the correlation matrix is factorable.  
 
Rotated Factor Matrix 
Factor analysis has been done by Principal Component analysis with Varimax rotation with 
Kaiser normalization. The rotated component matrix for predictor variables is described in 
Table 1. The detailed description of all items is given in Annexure A.   
 

Table 1: Rotated Component Matrix of Predictors 

  

Component 

1 2 3 4 5 6 

NI1 .918           

NI5 .892           

NI3 .880           

NI2 .874           

NI4 .846           

NCOM4   .869         

NCOM6   .855         

NCOM3   .826         

NCOM5   .823         

NCOM2   .727         

NCOM1   .562         

NS5     .800       

NS2     .780       

NS1     .731       

NS4     .712       

NS3     .696       

NS6     .642       

CI2       .843     

CI1       .802     

CI4       .757     

CI3       .754     

CI5       .746     

NC2         .812   

NC1         .721   

NC5         .679   

NC4         .665   

NC3         .662   

RI4           .742 

RI3           .731 

RI1           .695 

RI2           .693 

 



 

 

International Journal of Management Research, Vol. 6, No. 1, June 2015 

 

25 

 

 

 

In Table 1 we observe that all the items of the construct network relationship with investors 
(NI1 to NI5) load on Factor 1. High loading is defined as greater than 0.40 (Hair et al., 2006). 
Items of the construct network relationship with select competitors (NCOM1 to NCOM6) 
load on Factor 2. Items of the construct network relationship with suppliers (NS1 to NS6) 
load on Factor 3. Items of the construct culture for innovation (CI1 to CI5) load on Factor 4. 
Items of the construct network relationship with customers (NC1 to NC5) load on Factor 5 
and finally the item of the constructs resources for innovation (RI1 to RI4) load on to Factor 
6. Thus we have 6 unique factors representing the six unique predictor constructs.  
 
Factor Analysis for Innovation Aspects 
Factor analysis was conducted for all dependent variables which include the different 
aspects of innovation. The dependent variables consist of items belonging to constructs on 
new service concept, new forms of customer interaction, process innovation, organizational 
innovation, strategic partnering innovation and innovative revenue model. The details of 
items belonging to constructs representing different innovation aspects are described in 
Annexure B.   
 
The KMO test and Bartlett’s test of Sphericity were carried on the sample data. The KMO 
value of .873 indicates sufficient sample size compared to the number of items in the scale. 
In the factor analysis Bartlett’s test is significant (p=.000) and thus the sample is adequate 
for factor analysis. The anti-image correlation (AIC) provides the measures of sampling 
adequacy (MSA) for each individual item in the matrix. The MSA of all 25 items varies from 
.774 to .940 which indicates that sample is adequate for factor analysis. The off diagonal 
elements represent partial correlations between variables and they are small. Thus the 
correlation matrix is factorable.  
 
Rotated Factor Matrix 
Factor analysis has been done by Principal Component analysis with Varimax rotation with 
Kaiser normalization. The rotated component matrix for the different aspects of innovation 
is described in Table 2. The detailed description of all items is given in Annexure B.   
 
In Table 2 we observe that all items of the constructs Process Innovation (PI1 to PI4) and 
New Forms of Customer Interaction (NCI1 to NCI4) load on single factor i.e. Factor 1. This 
suggests that these two constructs are not distinct from each other and belong to the same 
factor. Thus this factor has been identified as Process and Customer Interaction Innovation 
(PCI). In the service industries customer interaction is an integral part of service operations 
and can’t be separated from the same as in the case of physical products. Customer delivery 
related innovation relates to how a firm changes the way it delivers goods or services to 
customers (Amara et al., 2009). Process related innovations include business process re-
engineering and also changes in processes preceding and following e-commerce 
transactions. Even a simple change like increasing customer interaction hours may require 
changes in internal processes and relate to developing a new service delivery system 
(Hertog and Bilderbeek, 1999).   
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Table 2: Rotated Component Matrix of Innovation 
Aspects 

  

Component 

1 2 3 4 5 

PI2 .843         

PI3 .823         

PI4 .697         

NCI2 .644         

PI1 .628         

NCI1 .604         

NCI4 .527         

NCI3 .509         

OI1   .812       

OI4   .809       

OI2   .798       

OI3   .780       

IRM3     .804     

IRM2     .773     

IRM1     .741     

IRM4     .685     

IRM5     .621     

NSC2       .854   

NSC1       .743   

NSC4       .735   

NSC3       .708   

SPI3         .805 

SPI2         .777 

SPI1         .723 

SPI4         .651 

 

 

In Table 2 we also observe that items of the construct Organizational Innovation (OI1 to OI4) 
load on Factor 2. Items of the construct Innovative Revenue Model (IRM1 to IRM5) load on 
Factor 3. Items of the construct New Service Concept (NSC1 to NSC4) load on Factor 4 and 
items of the construct Strategic Partnering Innovation (SPI1 to SPI4) load on Factor 5.  
 
Reliability Analysis for Predictors 
Reliability analysis was conducted for all predictor constructs as described in Annexure A. 
Reliability indicates a measure’s internal consistency. A measure is reliable when different 
attempts to measure a construct converge on the same result (Zikmund et al., 2013). 
Cronbach’s Alpha is a commonly applied measure of a multi-item scale’s reliability. It 
computes the average of all possible split-half reliabilities of a multi-item scale. Scales with 
alpha value of above 0.70 are considered to have good reliability and values above 0.80 are 
considered very good. The value of Cronbach’s Alpha for the predictor constructs is 
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described in Table 3 and since the value of the same is above 0.80 for all the predictor 
constructs, we can consider each construct to have very good reliability.   
 
Table 3: Reliability for Predictor Constructs 
 

Construct  Cronbach’s Alpha Value  

Culture for Innovation  .861 

Resources for Innovation  .847 

Network Relationship with Customers  .830 

Network Relationship with Suppliers  .881 

Network Relationship with Select Competitors  .891 

Network Relationship with Investors  .949 

 
Reliability Analysis for Innovation Aspects 
Reliability analysis was conducted for all innovation aspects constructs as described in 
Annexure B. The value of Cronbach’s Alpha for the different aspects of innovation is 
described in Table 4. Since the value of the same is above 0.80 for all the innovation aspects 
related constructs, we can consider each construct to have a very good reliability.   
 
Table 4: Reliability for Innovation Aspects 
 

Construct  Cronbach’s Alpha Value  

New Service Concept .839 

Process and Customer Interaction Innovation .897 

Organizational Innovation  .893. 

Strategic Partnering Innovation .861 

Innovative Revenue Model .827 

 
 
Conclusion 
In this study, the authors have developed scales for measurement of network relationships 
and innovation for knowledge intensive business services (KIBS). Although there is extensive 
literature on network relationships with stakeholders, there is a need to develop scales to 
measure the same for KIBS. This study has worked towards development of scales for 
measuring network relationships with customer, suppliers, competitors and investors.  
 
Scales for measuring culture for innovation and resources for innovation have been adapted 
from the scales developed by Scott and Bruce (1994). For new service concept and new 
forms of customer interaction scales available (Yen et al., 2012) were adapted. For process 
innovation and organizational innovation scales available (Chang et al., 2012) were adapted. 
In case of strategic partnering innovation and innovative revenue model this study has 
worked towards development of these scales.    
The research instrument thus developed was subjected to an extensive review by a 14 
professionals from industry and academics. The industry professional were senior 
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executives from knowledge intensive business services. After extensive review, the review 
comments were incorporated in the research instrument wherever suitable.  
 
The research instrument thus developed was evaluated for validity and reliability. Factor 
analysis was done for independent variables (predictors) and dependent variables 
(innovation aspects) respectively. The results of factor analysis are described in Table 1 and 
Table 2. For predictors the grouping of the items has happened as expected. In case of 
innovation aspects the items of the constructs Process Innovation (PI1 to PI4) and New 
Forms of Customer Interaction (NCI1 to NCI4) have loaded on a single factor i.e. Factor 1 as 
described in Table 2. This suggests that these two constructs are not distinct from each 
other and belong to the same factor.  
 
In case of knowledge based services any changes in customer interactions require changes 
in services operations and internal processes. Thus this factor has been identified as Process 
and Customer Interaction Innovation (PCI). Rest of the items of innovation aspects, as 
described in Table 2 have grouped as expected. Finally, the reliability of the each constructs 
was measured by computing the Cronbach’s Alpha. For predictor constructs the reliability 
analysis is described in Table 3 and similarly for constructs related to innovation aspects the 
reliability analysis is described in Table 4. As seen in these tables, the Cronbach’s Alpha 
value of each construct is above 0.80, thus indicating very good reliability for both predictor 
constructs and innovation aspects constructs.  
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Annexure A: Details of Items belonging to Predictor Constructs 
a. Culture for Innovation  

Code Item 

CI1 Creativity is encouraged here  

CI2 Around here, people are allowed to solve the same problems in different ways  

CI3 Knowledge sharing is encouraged here 

CI4 Our organization is open and responsive to change 

CI5 The reward system here encourages innovation 

 
b. Resources for Innovation  

Code Item 

RI1 In our organization overall resources devoted to innovation are adequate 

RI2 There is adequate time available to pursue creative ideas here  

RI3 There is adequate funding available to pursue creative ideas in our firm 

RI4 There are adequate human resources available to pursue creative ideas here 
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c. Network Relationship with Customers  

Code Item 

NC1 We maintain regular communication with our customers  

NC2 We fully understand the needs expressed by our customers  

NC3 Customers provide detailed specifications for new services 

NC4 Customers regularly provide feedback and suggestions for improvement   

NC5 We frequently exchange knowledge with our clients  

 
d. Network Relationship with Suppliers  

Code Item 

NS1 We work with our suppliers just as if we are in the same team 

NS2 We frequently exchange knowledge with our suppliers  

NS3 Our firm regularly takes initiatives to help development of suppliers  

NS4 We often work with our suppliers to make joint bids/proposals to customers  

NS5 Our firm often engages in collaborative planning with  suppliers  

NS6 We maintain regular communication with our suppliers 

 
e. Network Relationship with Select Competitors 

Code Item 

NCOM1 Select competitors are a regular source of new ideas  

NCOM2 Our firm maintains regular communication with select competitors 

NCOM3 We frequently exchange knowledge with select competitors  

NCOM4 We share resources with select competitors in order to complement mutual 
strengths 

NCOM5 We work with select competitors to make joint proposals/bids to customers  

NCOM6 We engage in collaborative planning with select competitors  

 
f. Network Relationship with Investors 

Code Item 

NI1 Our firm maintains regular communication with investors 

NI2 Investors regularly provide critical information about competitive scenario  

NI3 We frequently exchange knowledge with our investors 

NI4 Investors play an important role by providing strategic direction to our firm  

NI5 We update our investors regularly about significant developments in our 
business  

 
Annexure B: Details of Items belonging to Constructs on Innovation Aspects 
a. New Service Concept  

Code Item 

NSC1 Our firm has developed services that are new to the market 

NSC2 Our firm has developed services that were not previously offered by us  

NSC3 Our firm has improved existing service offerings  

NSC4 Our firm has provided new service offerings by combining various individual 
services  
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b. New Forms of Customer Interaction  

Code Item 

NCI1 Our firm has created customer interfaces that were not previously offered by us  

NCI2 Our firm has created customer interfaces that are new to the market  

NCI3 Our firm has introduced processes to enhance customer access to our services 
(for example, expand service hours and locations)  

NCI4 Our firm is able to resolve customer complaints and problems efficiently  

 
c. Process Innovation   

Code Item 

PI1 Our firm has introduced new or significantly improved production process 

PI2 Our firm has introduced process innovation to increase productivity (for 
example, introduce  IT enabled processes) 

PI3 Our firm has introduced process innovation to implement new  information 
systems  

PI4 Our firm has introduced process innovation to reduce costs  

 
d. Organizational Innovation  

Code Item 

OI1 Our firm has implemented new organizational structures  

OI2 Our firm has implemented new administrative processes (for example, new 
methods to reward and motivate employees) 

OI3 Our firm has increased the deployment of cross functional teams  

OI4 Our firm has increased intra-organizational collaboration   

 
e. Strategic Partnering Innovation  

Code Item 

SPI1 Our firm has worked with business partners to jointly create new or improved 
services  

SPI2 Our firm has worked with business partners to provide integrated or combined 
services (for example, an IT company  combines software development and 
testing services)  

SPI3 Our firm has worked with business partners to provide value added services 

SPI4 As a part of a larger value network, our firm has worked with business partners 
to develop a common business model within the industry (for example, 
developing applications via the android ecosystem for mobile industry) 

 
f. Innovative Revenue Model   

Code Item 

IRM1 Our firm has developed customized pricing models based on customer specific 
requirements 

IRM2 Our firm has offered different billing methods to customers (for example, from 
projects based on billable hours to turnkey projects with fixed costs) 

IRM3 Our firm has developed usage based revenue model (for example, clients are 
charged on usage in terms of time or intensity) 
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IRM4 Our firm has offered performance based revenue model (for example, billing is 
based on performance in terms of guaranteed response times or assured quality 
levels)          

IRM5 Our firm has developed value based revenue model (for example, billing is 
based on benefit generated for the client in terms of increase in sales or cost 
savings)  
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Abstract 

Authors have used data envelopment analysis (DEA) as a decision support system tool to 
analyze the financial performance of sixteen pharmaceutical firms that are classified as 
competitors in Hoovers Online. The DEA methodology benchmarks best-performing 
companies against worst-performing companies on the basis of their financial ratios. Ten 
out of sixteen companies are 100% efficient and others are inefficient. By computing slack 
variables, authors also show the areas in which inefficient firms need to improve.  By 
providing an overall efficiency score, data envelopment analysis eliminates the need to 
interpret conflicting ratios.  DEA approach clearly identifies the factors contributing to the 
performance of a company.   
 
Keywords: Data Envelopment Analysis, Efficiency, Benchmarking, Financial Ratios 

 
Introduction  
Financial statements are a summary of the operating, financing, and investment activities of 
a firm over a period of time. Financial statements are supposed to contain enough 
information to help investors and creditors make an informed decision about investing or 
lending money to the company. Financial statement analysis is the ultimate key that will 
help investors and creditors gain enough insight into the company to make an informed 
decision about the company. Financial statement analysis is also used by management to 
make decisions about the firm in a more informed manner. Financial statement analysis 
helps identify a firm’s strengths and weaknesses so that management can take advantage of 
a firm’s strengths and make plans to counter weaknesses. The strengths must be 
understood if they are to be used to proper advantage and weaknesses must be recognized 
if corrective action needs to be taken. From management’s viewpoint, financial statement 
analysis is useful both as a way to anticipate future conditions, starting point for planning 
actions that will influence the future course of events or to show whether a firm’s position 
has been improving or deteriorating over time.    
 
Ratio analysis is an integral part of financial statement analysis. Ratio analysis begins with 
the calculation of a set of financial ratios from the information contained in the financial 
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statements (income statement, balance sheet, statement of cash flows). Ratios analysis is 
designed to show the relative strengths and weaknesses of a company as compared to   

 Other firms in the industry  

 Leadings firms in the industry, and   

 The previous year of the same firm.   
 
Ratio analysis helps to show whether the firm’s position has been improving or deteriorating 
relative to its own past or other firms in the industry or industry averages. By benchmarking 
the firm’s financials against its own peers or industry averages, management can identify 
the relative strengths and weaknesses of the firm and plan better for the future. 
Benchmarking will also help investors and creditors better understand the relative position 
of a firm in the industry and make investment/lending decisions in a more informed 
manner.   
 
In this paper, authors use data envelopment analysis (DEA), an operations research 
technique, to analyze the financial performance of sixteen leading pharmaceutical firms by 
benchmarking them against one another on the basis of financial results reported by these 
companies for the last quarter of 2007. Sixteen pharmaceutical firms included in our study 
are: Abbott, AMGN, Bausch and Lomb, Baxter, Bayer AG, Bristol-Myers Sqibb, Eli Lilly, Glaxo 
Smithkline, JNJ, Merck, Mylan, Novartis, Pfizer, Schering-Plough, Teva, Wyeth. We choose 
these companies, because they have been identified as competitors by Hoovers Online. 
 
Authors also show the advantages of data envelopment analysis in benchmarking a firm. 
Data envelopment analysis also helps identify the areas in which a firm has strengths 
relative to competition as well as the areas in which the firm is weak relative to competition. 
Furthermore, data envelopment analysis also lays the areas in which a firm needs 
improvement relative to its peers and by how much improvement is needed in each of 
those areas.    
 
The rest of the paper is organized along the following lines. In section II, we provide a review 
of previous studies that illustrate the use of data envelopment analysis in the area of 
business. Section III discusses data envelopment analysis and the model used in this study. 
Section IV discusses the data and methodology used in this study. In section V, an empirical 
analysis of the results are provided.. Section VI summarizes and concludes the study. 
 
Previous Studies  
A number studies have been published on different aspects of financial statement analysis. 
We include only those studies that use data envelopment analysis in either financial 
statement analysis or analysis of financial performance of firms. Zhu (2000) uses data 
envelopment analysis to develop a multi-factor financial performance model that recognizes 
tradeoffs among various financial measures. Kao and Liu (2004) compute efficiency scores 
based on the data contained in the financial statements of Taiwanese banks. They use this 
data to make advanced predictions of the performances of 24 commercial banks in Taiwan. 
Pille and Paradi (2002) analyze the financial performance of Ontario credit unions. They 
develop models to detect weaknesses in Credit Unions in Ontario, Canada. Oscan and 
McCue (1996) use data envelopment analysis for measuring and assessing the financial 



 

 

International Journal of Management Research, Vol. 6, No. 1, June 2015 

 

35 

 

 

 

performance for hospitals.  They compute a financial performance index (FPI) as a measure 
of aggregate financial performance. They show that financial performance index across 
many financial ratios eases the comparison of an individual hospital with its peers. Feroz, 
Kim and Raab (2003) is the only study that directly talks about financial statement analysis 
using data envelopment analysis methodology. They show that data envelopment analysis 
can augment the traditional ratio analysis to a consistent and reliable measure of 
managerial or operational efficiency of a firm.  
 
Model 
Data Envelopment Analysis Model1 
Data Envelopment Analysis (DEA) (Charnes et al., 1978) model uses linear programming to 
measure the comparative performance of different organizational units.  Further, this 
generalized optimization technique measures the relative performance of different 
decision-making entities that have multiple objectives (outputs) and multiple inputs 
structure.  In the DEA terminology, entities/organization units under study are called 
Decision-Making Units (DMUs). In our study, the DMUs are the financial services firms under 
analysis.  DEA measures the efficiency with which a DMU uses the resources available 
(inputs) to generate a given set of outputs.  The DEA methodology assesses the 
performance of the DMU using the concept of efficiency or productivity, defined as a ratio 
of total outputs to total inputs.  Further, the DEA model estimates relative efficiency, which 
is with reference to the best performing DMU or DMUs (in case multiple DMUs are most 
efficient).  The DEA allocates an efficiency score of unity or 100 percent to the most efficient 
unit. The low-performing DMUs’ efficiency can vary between 0 and 100 percent in 
comparison to the best performance.   
 
To develop a DEA model, we consider n Decision-making Units (DMUs).  Further, we define 
the following variables: 
  j = 1, 2,…, n (DMU variable). 
 i = 1, 2,…, m (inputs variable). 
 r = 1, 2,……, s (outputs variable). 

Therefore, each DMUj, j = 1, 2,…, n, uses the following variable factors: 
  xij – amount of input i for the unit j, i =1,2,……,m and j =1,2,….,n. 
  yrj – amount of output r for the unit j, r = 1, 2,….., s and j = 1, 2,….,n. 
  ur – weight assigned to the output r, r = 1,2,…..,s 
  vi – weight assigned to the input i, i =1,2,……,m. 
Further, for each DMU, we form the virtual input and output using the weights (to be 
determined) vi and ur: 

Virtual input =  

Virtual output =  
 Where j= 1,2, …., n (DMU variable). We want to determine the weights, using linear 
programming so as to maximize the ratio 

                                                 
1
 The main sources of the DEA Model description are Ramanathan (2003) and Zhu (2003). 
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The DEA methodology measures the efficiency of each DMU as the ratio of weighted 
outputs to the weighted inputs.  Charnes et. al. (1978), calculate the efficiency measure as 
one that assigns the most favorable weights to each unit.  In general, all units do not have 
the same weights. Thus, given a set of weights, we define the efficiency with which a DMU 
processes the inputs to produce outputs as the ratio of the weighted sum of output to the 
weighted sum of inputs.  

Efficiency = 
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1
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                                     (1)                              

 
Thus, the “weights” in DEA are derived from the data as opposed to be fixed in advance.  
The DEA model assigns a unique set of weights to each DMU.  We use mathematical 
programming to determine a set of weights that will maximize a DMU’s efficiency provided 
the efficiency of other DMUs (calculated using the same set of weights) is restricted to 
values between 0 and 1. The DMU whose efficiency is being maximized is called the 
reference or base DMU or simply DMU under assessment.  Therefore, given the data, we 
measure the efficiency of each base DMU.  Thus, we need n optimizations, one for each 
DMUj to be evaluated.  The most important issue in DEA modeling is the assessment of the 
weights (Ramanathan, 2003).  We can use a fractional program to obtain values for the 
input weights vi and output weights ur as variables. In addition, we also want to restrict the 
ratio of “virtual outputs” and “virtual inputs” to an upper bound of unity. Thus, the optimal 
value of the efficiency (the objective value of the linear program) is at most 1.  Let us take 
one of the DMUs, say the oth DMU as the reference DMU under evaluation whose efficiency 
(EO) is to be maximized.  Therefore, to compute the DEA efficiency measure for the oth DMU, 
we have to solve the following fractional linear programming model: 

Max EO =  
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Subject to 









m

i

iji

s

r

rjr

xv

yu

1

1

  ≤ 1, j = 1,.., n     (3) 

ur ≥  , r = 1,…,s 
vi ≥  , i = 1,….,m 
 
Where   is an infinitesimal or non-Archimedean constant that prevents the weights from 
vanishing (Charnes, et. al., 1994).  When we solve the above mathematical program, we get 
the optimal objective function (equation 2) that represents the efficiency of DMUo.  If the 
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efficiency is unity, then the firm is said to be efficient, and will lie on the efficiency frontier2.  
Otherwise, the firm is said to be relatively inefficient.  Similarly, we determine the efficiency 
measure of all the DMUs, by solving the above mathematical program using the DMU as the 
reference DMU.  Therefore, we obtain a Pareto efficiency measure where the efficient units 
lie on the efficiency frontier (Thanassoulis, 2001).  The fractional mathematical programs 
are generally difficult to solve.  To simplify them, we should convert them to a linear 
program format.  We can easily convert the fractional program (equation 2), (equation 3) 
into an equivalent linear program by normalizing the denominator using the constraint 




m

i
ioi xv

1

 = 1.  As the weighted sum of inputs is constrained to be unity and the objective 

function is the weighted sum of outputs that has to be maximized, we get the output-
maximization DEA model.    

max θ = 
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 ≤0,  j = 1,..,n, 

ur ≥  , r = 1,…,s 
vi ≥  , i = 1,….,m,  
and  θ  represents the efficiency of DMUo. 

 
This model is the CCR (Charnes, Cooper, and Rhodes) model.  Similarly, a general input 
minimization CCR model can be represented as  

min θ = 
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i
ioi xv

1

'         (6) 

Subject to  
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'  = 1 
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 - 


m

i
ijixv

1

 ≤0,  j = 1,..,n,          (7) 

ur ≥  , r = 1,…,s 
vi ≥  , i = 1,….,m 

                                                 
2
 If we graph the ratio of inputs and outputs, the DMUs that consume lower level of input per unit of output 

will lie closer to the origin.  For example, consider a DMU with two inputs and one output, and the most 
efficient DMUs have maximum value added output per unit of first input and the largest value added output 
per unit of the second input.  Graphically, if we plot the first input per output and the second input per output, 
the line joining these two DMUs and the vertical and horizontal lines connecting them to the two axis forms an 
efficiency frontier or just the frontier.  No point on this frontier line can improve one of its input values without 
worsening the others.  The efficiency frontier represents a standard of performance that firms not on the 
frontier should try to achieve.  Firms on the frontier are considered to be 100% efficient.  The efficiency 
frontier is the basic component of the efficiency measurement.  The efficiency frontier envelops all the 
available data.  Hence, the methodology is named Data Envelopment Analysis.  The firms that lie on the 
frontier are efficient, while the firms below the frontier are inefficient. 
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This linear program can easily solved using the simplex method of linear programming3.  
According to the basic linear programming, every linear programming problem (usually 
called the primal problem) has another closely related linear program, called its dual.  In this 
case, the optimal solution can be more easily obtained by solving the dual of the above-
illustrated linear program.  Therefore, the dual of the output maximizing DEA program for 
DMUo is as follows: 


* = min        (8) 

subject to  

                            


n

j 1

 jxij  ≤ xio, i = 1,….,m 




n

j 1

λjyrj ≥ yro, r = 1,…,s              (9) 

λj ≥ 0, 

 unrestricted. 
and  θ*  represents the efficiency of DMUo. 

 

If * = 1, then the current input levels cannot be reduced, indicating that DMUo is on the 

frontier.  Otherwise, if * < 1, then DMUo is dominated by the frontier.  We are looking for 
an activity in the envelope of the efficiency frontier that guarantees at least the output level 
yo of DMUo in all components while reducing the input vector xo proportionally (radially) to a 

value as small as possible. The efficiency level * represents the input-oriented efficiency 
score of the DMUo.  The individual input reduction is called slack.  In fact, both input and 
output slack values may exist in a model (equation 8) 

                           si
- = *xio - 



n

j 1

 jxij     i = 1,….,m 

sr
+ = 



n

j 1

λjyrj - yro,  r = 1,…,s                       (10) 

To determine the possible non-zero slacks after solving the linear program (equation 
8), we should solve the following linear program: 

max 


m

i 1

 si
-  +  



s

r 1

 sr
+ 

subject to 




n

j 1

 jxij  + si
-  =   *xio, i = 1,….,m 

                                                 
3
 If (θ

*
, v

*
, u

*
) represent the optimal solution of the linear program, then a DMU is efficient if θ

*
= 1and there 

exists at least one optimal solution (v
*
, u

*
), with v

* 
> 0 and u

*
 > 0, otherwise the DMU is inefficient. (Cooper, 

Seiford, & Tone, 2000).  A DMU is inefficient if θ
*
 < 1 or θ

*
 = 1and at least one element of (u

*
, v

*)
 is zero for 

every optimal solution of the linear program.  (v
*
, u*

)
 are the set of most favorable weigjhts for the DMU under 

assessment.  is the optimal weight for the input item i and its magnitude expresses how highly the item is 

evaluated, relative to other items.  Similarly,  represents the same for output r.  Further, the virtual input 

represents the relative importance of each item by reference to the value of each xi.  The same rationale 

applies to yr where the  provides a measure of the relative contribution of yr to the overall value of θ
*
. 
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n

j 1

λjyrj -  sr
+ =  yro, r = 1,…,s  (11) 

λj ≥ 0, 

 unrestricted. 

DMUo is efficient if and only if * = 1 and si
-* = sr

+* = 0 for all i and r.  DMUo is weakly efficient 

if and only if * = 1 and si
-* ≠ 0 and (or) sr

+* ≠ 0 for some i and r.  In fact, models (3.8) and 
(3.11) represent a two-stage DEA process that summarizes the following DEA model: 

min    - ( 
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i 1
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r 1
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 jxij  + si
-  =   xio, i = 1,….,m 

                                


n

j 1

λjyrj -  sr
+ =  yro, r = 1,…,s   (12) 

λj ≥ 0, 

  unrestricted. 
 
Generalized DEA Models (Zhu, 2003) 

Frontier Type              Input-Oriented                          Output-Oriented 
                                                            m         s                                                        m        s 

 Min  - (si
-
 + sr

+
)              Max  - (si

-
 + sr

+
) 

                                                         i=1     r=1                                                    i=1      r=1                      
          
  Subject to                        n                                                                   n 

                                          jxij +  si
-
=xio i=1,2,…,m                         jxij +  si

-
=xio i=1,2,…,m   

                                        i=1                                                               i=1 
 
 
                                          n                                                                   n 

  CRS                                 jxrj + sr
+
=yro r=1, 2,…,s ;                        jyrj +  sr

+
=yro r=1,2,…,s;   

                                         j=1                                                               j=1 

                                          j0                  j=1,2,…n                           j0                j=1,2,…n; 
                                                              n                                n                                   n 

                                       VRS:  Add      j= 1; NIRS: Add   j 1; NDRS: Add   j  1 
                                                            j=1                             j=1                                j=1 

 

Where s are the slack variables; x represents input variables; y represent output variables;  

is a scalar factor, and  and  represent efficiency score of a DMU. Also, CRS is Constant 
Returns to Scale, VRS denotes Variable Returns to Scale, NIRS stands for Non Increasing 
Returns to Scale, and NDRS refers to Non Decreasing Returns to Scale.4 

                                                 
4
 The original CCR (Charnes, Cooper, and Rhodes) Model is Constant Returns to Scale.  It is built on the 

assumption that if an activity (x, y) is feasible, then, for every positive scalar t, the activity (tx, ty) is also 
feasible.  Thus, we can scale the inputs and outputs linearly without increasing or decreasing efficiency.  Non 
Decreasing Returns to Scale implies that changing all inputs by the same proportion changes the output by a 
greater extent than the proportional value.  Similarly, in Non Increasing Returns to Scale scaling up is 
interdicted, while scaling down is permitted.  Variable Returns to Scale combines these three possibilities – 
NDRS, CRS, and NIRS for different ranges of output. 
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Data and Methodology 
Besides the mathematical and computational requirements of the DEA model, there are 
many other factors that affect the specifications of the DEA model.  These factors relate to 
the choice of the DMUs for a given DEA application, selection of inputs and outputs, choice 
of a particular DEA model (e.g. Constant Returns to Scale, Variable Returns to Scale, etc.) for 
a given application, and choice of an appropriate sensitivity analysis procedure 
(Ramanathan, 2003).  Due to DEA’s non parametric nature, there is no clear specification 
search strategy.  However, the results of the analysis depend on the inputs/outputs included 
in the DEA model.  There are two main factors that influence the selection of DMUs – 
homogeneity and the number of DMUs.  To successfully apply the DEA methodology, we 
should consider homogenous units that perform similar tasks, and accomplish similar 
objectives.  In this study, the companies are homogenous as they are identified by Hoovers 
Online to be competitors.  Furthermore, the number of DMUs is also an important 
consideration.  In addition, the number of DMUs should be reasonable so as to capture high 
performance units, and sharply identify the relation between inputs and outputs.  The 
selection of input and output variables is the most important aspect of performance analysis 
using DEA.  In general, the inputs should reflect the level of resources used or a factor that 
should be minimized.  The outputs reflect the level of the economic variable factor, and the 
degree to which an economic variable contributes to the overall strength (efficiency) of a 
company.  There are some simple rules of thumb that guide the selection of inputs and 
outputs, and the number of participating DMUs5.   
 
In order to evaluate the effectiveness of DEA to benchmark companies, we collect data on 
sixteen pharmaceutical companies.  We use days of sales outstanding, days cost of goods 
sold in inventory, total debt/equity as input variables.   On the other hand, we use cash flow 
per share, return on equity, return on assets, return on invested capital, inventory turnover, 
asset turnover, current ratio, quick ratio, and interest rate coverage as output variables.  
The DEA model maximizes the output variables and minimizes the input variable to compare 
the relative performance of different companies.  To benchmark companies, we consider 
each of the companies as a homogenous unit, and we can apply the DEA methodology to 
assess a comparative performance of these companies.   
 
                                                 
5
 The following are the guidelines for DMU model selection: 

a. The number of DMUs is expected to be larger than the product of number of inputs and outputs 
(Darrat et. Al., 2002; Avkiran, 2001) to discriminate effectively between efficient and inefficient 
DMUs.  The sample size should be at least 2 or 3 times larger than the sum of the number of inputs 
and outputs (Ramanathan, 2003). 

b. The criteria for selection of inputs and outputs are also quite subjective.  A DEA study should start 
with an exhaustive, mutual list of inputs and outputs that are considered relevant for the study.  
Screening inputs and outputs can be quite quantitative (e.g. statistical) or qualitative that are simply 
judgmental, use expert advice, or use methods such as analytical hierarchy process (Saaty, 1980).  
Typically inputs are the resources utilized by the DMUs or condition affecting the performance of 
DMUs. On the other hand, outputs are the benefits generated as a result of the operation of the 
DMUs, and records higher performance in terms of efficiency. Typically, we should restrict the total 
number of inputs and outputs to a reasonable level. As the number of inputs and outputs to a 
reasonable level. As the number of inputs and outputs increases, more number of DMUs gets an 
efficiency rate of 1, as they become too specialized to be evaluated with respect to other units 
(Ramanathan, 2003). 
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Empirical Analysis 
Using the DEA methodology, we can calculate an efficiency score for the 16 companies on a 
scale of 1 to 100.  Table 1 illustrates the efficiency scores of the 16 companies.  Further, we 
also study the peers (model companies) for inefficient companies.    
Table 1: Company Efficiencies using Data Envelopment Analysis  
 

Company Efficiency 

Glaxo Smithkline 1.00 

AMGN  1.00 

Mylan 1.00 

Wyeth 1.00 

Abbott 1.00 

JNJ 1.00 

Bayer AG 1.00 

Bausch and Lomb 1.00 

Merck 1.00 

Pfizer 1.00 

Schering-Plough 1.00 

Baxter 0.97 

Novartis 0.92 

Eli Lilly 0.88 

Teva 0.82 

Bristol-Myers Sqibb 0.72 

 
Table 1 illustrates that eleven out of sixteen companies are fully efficient.  Furthermore, 
Table 2 presents the efficiency rankings in ascending order.  We present the score in 
percentage value varying between 0% and 100%. We find that the output efficiency of Bayer 
AG, Abbott, Mylan, AMGN, Schering-Plough, Merck, Bausch and Lomb, Pfizer, Glaxo 
Smithkline, Johnson and Johnson, and Wyeth is 100%. On the other hand, the output 
efficiency of the remaining companies are: Baxter – 97% , Novrtis - 92%, Novartis – 92%, Elli 
Lilly – 88%, Teva – 82%, and Bristol Myers Squibb – 77%. This means that the observed 
levels of cash flow per share, return on equity, return on assets, return on invested capital, 
inventory turnover, asset turnover, current ratio, quick ratio, and interest rate coverage are 
.97 times the maximum output level that Baxter can secure with its current days of sales 
outstanding, days cost of goods sold in inventory, total debt/equity. The same rationale 
applies to Elli Lilly, Novartis, Teva, and Bristol Meyers Squibb.  The remaining eleven 
companies turn out to be the best practices.  
 
The best practices companies: Bayer AG, Abbott, Mylan, AMGN, Schering-Plough, Merck, 
Bausch and Lomb, Pfizer, Glaxo Smithkline, Johnson and Johnson, and Wyeth are 100% 
efficient.  The remaining companies are inefficient. Therefore, the next step is to identify the 
efficient peer group or companies whose operating practices can serve as a benchmark to 
improve the performance of these companies.   
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Table 2 illustrates the peer group for the inefficient companies.  As shown in the Table 2, 
Schering-Plough, Johnson and Johnson, and Bausch and Lomb serve as peer for Teva. In 
addition, Teva is more comparable to Bausch and Lomb (weight 47%) and less comparable 
to its more distant peer Johnson and Johnson (weight 33%), and further distant peer 
Schering-Plough (weight 20%). Thus, Teva should scale down its levels of current days of 
sales outstanding, days cost of goods sold in inventory, total debt/equity other factors to 
make them comparable with Bausch and Lomb. Similarly, Merck, Wyeth, Schering-Plough, 
Pfizer, Bayer AG, and AMGN serve as peers for other companies.  
 
Table 2: Peer Companies and their weights in percentage  
 

Company Merck Wyeth Schering- 
Plough 

Pfizer JNJ Bayer 
AG 

Bausch 
and 

Lomb 

AMGN 

Merck 100% 0% 0% 0% 0% 0% 0% 0% 

Abbott 0% 0% 0% 0% 0% 0% 0% 0% 

Wyeth 0% 100% 0% 0% 0% 0% 0% 0% 

Teva 0% 0% 20% 0% 33% 0% 47% 0% 

Pfizer 0% 0% 0% 100% 0% 0% 0% 0% 

Novartis 9% 100% 0% 0% 91% 0% 0% 0% 

Mylan 0% 0% 0% 0% 0% 0% 0% 0% 

JNJ 0% 0% 0% 0% 100% 0% 0% 0% 

Glaxo 
Smithkline 

0% 0% 0% 0% 0% 0% 0% 0% 

Eli Lilly 41% 0% 19% 18% 0% 1% 0% 21% 

Bristol-
Myers 

Squibb 

41% 17% 0% 0% 0% 0% 42% 0% 

Bayer AG 0% 0% 0% 0% 0% 100% 0% 0% 

Baxter 31% 32% 6% 3% 27% 0% 0% 0% 

Bausch and 
Lomb 

0% 0% 0% 0% 0% 0% 100% 0% 

AMGN 0% 100% 0% 0% 0% 0% 0% 100% 

 
After calculating the efficiency of a company using DEA, and identifying the efficient peers, 
the next step in DEA analysis is feasible expansion of the output or contraction of the input 
levels of the company within the possible set of input-output levels. The DEA efficiency 
measure tells us whether or not a given company can improve its performance relative to 
the set of companies to which it is being compared. Therefore, after maximizing the output 
efficiency, the next stage involves calculating the optimal set of slack values with an 
assurance that output efficiency will not increase at the expense of slack values of the input 
and output factors. Once efficiency has been maximized, the model does seek the maximum 
sum of the input and output slacks.  
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If any of these values is positive at the optimal solution to the DEA model that implies that 
the corresponding output of the company (DMU) can improve further after its output levels 
have been raised by the efficiency factor, without the need for additional input. If the 
efficiency is 100% and the slack variables are zero, then the output levels of a company 
cannot be expanded jointly or individually without raising its input level. Further, its input 
level cannot be lowered given its output levels. Thus, the companies are pareto-efficient 
with technical output efficiency of 1. If  the company is 100% efficient but one slack value is 
positive at the optimal solution then the DEA model has identified a point on the efficiency 
frontier that offers the same level on one of the outputs as company A in question, but it 
offers in excess of the company A on the output corresponding to the positive slack. Thus, 
company A is not Pareto-efficient, but with radial efficiency of 1 as its output cannot be 
expanded jointly. Finally, if the company A is not efficient (<100%) or the efficiency factor is 
greater than 1, then the company in question is not Pareto-efficient and efficiency factor is 
the maximum factor by which both its observed output levels can be expanded without the 
need to raise its output. If at the optimal solution, we have not only output efficiency > 1, 
but also some positive slack, then the output of company A corresponding to the positive 
slack can be raised by more than the factor output efficiency, without the need for 
additional input. The potential additional output at company A is not reflected in its 
efficiency measure because the additional output does not apply across all output 
dimensions. Table 3 illustrates the slack values identified in the next stage of the DEA 
analysis. The slack variables for 100% efficient companies Bayer AG, Abbott, Mylan, AMGN, 
Schering-Plough, Merck, Bausch and Lomb, Pfizer, Glaxo Smithkline, Johnson and Johnson, 
and Wyeth.    
 
Table 3: Slack Variables for Efficient Companies  

 
 
These companies are Pareto-efficient as the DEA model has been unable to identify some 
feasible production point which can improve on some other input or output level. However, 
the slack variables are non-zero for Baxter, Elli Lilly, Novartis, Teva, and Bristol Meyers 
Squibb.  As illustrated in the table, for Teva, besides increasing the output levels of interest 
rate coverage by 28.73 units, should reduce the days of sales outstanding by 26.05 units.  
Teva should follow Schering Plough, Johnson and Johnson, Bausch and Lomb as role models.  
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Similarly, we can interpret the slack variables for Elli Lilly, Novartis, Teva, and Bristol Meyers 
Squibb.    
 
The next step in our analysis is to perform sensitivity analysis of the DEA model. DEA is an 
extreme point technique because the efficiency frontier is formed by actual performance of 
best-performing DMUs (Ramanathan 2003). Furthermore, as DEA is a non-parametric 
technique, statistical hypothesis tests are difficult. It is possible for a DMU to obtain a value 
of utility by simply improving its performance in terms of only one particular output ignoring 
others. One way of checking the sensitivity of DEA efficiency of a DMU is by omitting one or 
more inputs or outputs. Thus, we used 18 different models to calculate efficiency of the 
pharmaceutical companies. Table 4 summarizes the results of our analysis. Table 4 displays 
the average efficiency, the standard deviation of the efficiencies, and median efficiency level 
for each country.   
 

Table 5 lists all the countries and their rankings based on average efficiency.   
 

Table 4: Efficiency of different companies using different models  
 

 
Table 5: Company rankings based on average efficiency  
 

Company Average 

JNJ 100%  

Merck 100%  

Abbott 100%  

Bausch and Lomb 100%  

AMGN 100%  

Pfizer 99%  

Glaxo Smithkline 94%  

Novartis 93%  

Wyeth  90%  

Baxter  89%  

Schering-Plough  89%  

Eli Lilly  82%  

Teva  76%  
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As expected, Johnson and Johnson, Merck, Abbott, Bausch and Lomb, and AMGN are the 
most efficient.   
 

Summary and Conclusions  
Traditional financial statement analysis techniques use ratio analysis to compare a firm’s 
performance against its peers in the industry as well as against the company’s historical 
performance. On the basis of this comparison, analyst will recommend whether the 
company is doing well or underperforming relative to its peers or relative to its own past 
performance. DEA employs relative efficiency, a concept enabling comparison of companies 
with a pool of known efficient companies. The DEA model compares a firm with the pool of 
efficient companies by creating an efficiency frontier of good firms—a tolerance boundary 
created by establishing the efficiency of firms in terms of several sets of financial ratios. 
Companies lying beyond this boundary can improve one of the input values without 
worsening the others. This study illustrates the use of data envelopment analysis to analyze 
financial statements of firms.  
 
Authors compare the relative performance of the 16 pharmaceutical companies using 
financial ratios. We use days of sales outstanding, days cost of goods sold in inventory, total 
debt/equity as input variables.   On the other hand, authors use cash flow per share, return 
on equity, return on assets, return on invested capital, inventory turnover, asset turnover, 
current ratio, quick ratio, and interest rate coverage as output variables.  The DEA 
methodology benchmarks best-performing companies against worst-performing companies.  
Using the DEA methodology, we compute an efficiency score for the 16 companies on a 
scale of 1 to 100. We find that ten companies are efficient with a score of 100 and six 
companies show a score below 100 and, therefore, are inefficient. By computing slack 
variables, authors also show the areas in which inefficient firms need to improve.  By 
providing an overall efficiency score, data envelopment analysis eliminates the need to 
interpret conflicting ratios.  Through slack variables, we are also able to identify the areas in 
which the firm needs improvement.  
 
Authors also provide an insight into the benefits of DEA methodology in analyzing financial 
statements of firms. The decision support system stores the company’s historical data, 
competitive firm’s data, and other industry specific data, and uses the DEA methodology to 
analyze a firm’s performance. Moreover, DEA modeling does not require prescription of the 
functional forms between inputs and outputs.  DEA uses techniques such as mathematical 
programming that can handle a large number of variables and constraints.  As DEA does not 
impose a limit on the number of input and output variables to be used in calculating the 
desired evaluation measures, it’s easier for the analyst to deal with complex problems and 
other considerations they are likely to confront.  
 
However, DEA does have certain limitations.  As DEA is an extreme point technique, errors 
in measurements can lead to deviations in results.  DEA efficiencies are very sensitive to 
even small errors, making sensitivity analysis an important component of the DEA-
procedure.  In addition, as DEA is a non-parametric technique, statistical hypothesis tests 
are difficult.  Further, DEA has been designed to compute efficiency scores only when one or 
more inputs and one or more outputs are used for the analysis.  Finally, the application of 
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DEA requires solving a separate linear program for each DMU.  Hence the application of DEA 
to cases with a large number of DMUs can be computationally intensive.  However, with the 
modern computing capacity, this is not a serious issue. 
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Abstract 

The present study explores temporal changes, growth, extent of instability and commodity 
diversification or concentration in the context of export earnings and quantity exported of 
major agricultural commodities during pre and post-liberalization periods. Of the various 
agricultural and allied items, tea and mate, oil cakes, coffee, rice and fish and its preparation 
were the dominant exportable items during pre-reform period while during post-reform 
period, oil cakes, rice, fish and its preparation and fresh and processed fruits emerged as the 
major export items. The total agricultural exports increased at the annual compound growth 
rate of 7.69 per cent during post reform period up from 1.74 percent during pre-reform 
period. The compound growth rate of all the agricultural and allied items except tea and 
mate, oil cakes, cashew kernels, spices and fish and its preparation were higher during post-
reform period as compared to pre-reform period.  
 
Keywords: Agricultural Exports, Commodity Diversification, Compound Growth Rate, India  

 
Introduction 
Liberal trade policies are those that reduce government controls and replace direct 
intervention (such as quantitative controls) with price mechanism (such as tariff). The 
liberalization policies adopted by India have paved the way for agricultural export 
promotion policies. The export growth depends not only on domestic production and 
distribution situation but on many other factors such as world economic scenario, prices of 
Indian exports relative to world prices, exchange rate and inflation rate in the countries 
competing with India for the world market shares. India has natural comparative advantage 
in its export on account of low level of cost and existence of diverse agro-climatic 
conditions. The major emphasis should be given for raising the production and hence 
exports of those commodities that have potential for export.  
 
Before the policy measures taken during early 1990s by the Government of India, most of 
the agricultural exports were subjected to controls of one kind or the other. Earlier, 
agricultural policy aimed primarily at achieving self-sufficiency in agriculture with little 
emphasis on agricultural exports. The main factors behind the export control has been to 
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maintain the domestic prices at reasonable levels as the export can affect domestic prices 
by reducing the domestic supply particularly of those commodities whose supply falls short 
of demand.  The protection of agricultural exports has resulted into high protection to some 
commodities such as oilseeds and sugar (domestic prices being higher than international 
prices) and taxation of some others such as foodgrains and cotton (domestic prices being 
lower than the international prices). This created uncertainty for exporters and importers, 
discouraging them from investing in long term marketing facilities and relationship.  
 
The new economic policy being launched by the Government of India during mid 1991 
initiated several measures to liberalize agricultural exports which included gradual removing 
quota restrictions, reduction in export duty, etc. The degree of export fluctuation is very 
important issue as it may affect economic growth of the country. In India, agriculture 
contributes to about 15 percent of Gross Domestic Product and agricultural exports 
accounts to about percent 9 percent of agricultural GDP. Export promotion strategy, apart 
from promoting economic growth, benefits countries in the form of greater utilization of 
plant capacity, specialization in commodities of comparative advantage, increase in 
efficiency, economies of scale, training of higher quality labour and management. In fact, 
expansion of exports may well be described as an integral part of the development process. 
In the framework of planning and development effort, promotion of export industries and 
export trade has been considered of vital-significance for financing the foreign exchange 
component of the plans. Most of the developing countries have adopted liberal trade 
policies under World Trade Organization (WTO).   
 
Objectives of the Study 
The major objectives of the study are (i) to study temporal changes, growth and extent of 
instability in exports of major agricultural commodities during pre and post- liberalization 
period, and (ii) to determine commodity diversification or concentration in the context of 
export earnings and quantity exported of major agricultural commodities during pre and 
post- liberalization period 
 
Methodology 
The data on export earnings, quantities for the principal agricultural commodities, Gross 
National Product both at current and constant prices ( base year = 2004-05) have been 
compiled from different published sources such as Economic Survey of India; Handbook of 
Statistics on Indian Economy, Reserve Bank of India and agricultural statistics at a Glance 
Time series data for 33 years for the period 1980-81 to 2012-13 have been utilized for the 
present study. The period is divided into two sub-periods – period I (1980-81 to 1990-91) as 
pre-reform period and period II (1991-92 to 2012-13) as post-reform period for arriving at 
the objectives of this study. The export data have been converted into constant prices using 
GDP deflator (base year: 2004-05) for making intertemporal comparison more robust. 
 
Instability 
A number of statistical measures are available in literature to measure the instability index. 
Coppock (1962), MacBean (1966), Massel (1970), Weber and Sievers (1985), and Cuddy and 
Della Valle (1978)  have made use of different techniques of measuring instability index. The 
coefficient of variation is the simplest measure of export instability. But because of 
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fluctuation in exports volume and value, deviations from trend in exports could be more 
ideal measure of export instability. Massell (1964, 1970) and Kingston (1973, 1976) used 
deviations between observed and estimated values obtained by fitting the linear and 
exponential trend lines. MacBean (1966) used another measure based on the deviations of 
actual values from the trend values, obtained from the five year moving averages. Knudsen 
and Parnes (1975) used a transitory index to measure instability. Each of these methods has 
its own advantages and disadvanges. In this study the most widely used measure of 
instability in time series data, the Cuddy-Della Valle Index has been used. The Cuddy-Della 

Valle Index, Ix is calculated as: 2R-1*CVIx  ; where, CV is the coefficient of variation 

and R 2 is corrected coefficient of determination of the trend function of export earnings/ 
quantity exported (adjusted by the number of degrees of freedom) that best fits the series 
of export earnings and quantity exported. Linear and log-linear functions, as log 
transformation is a good candidate if the range of dependent variable, say from 1 to several 
thousand, is very broad (Weisberg, 1980) have been used to capture the trend in exports 
earnings and quantity exported. If F-test is significant, the index is calculated by selecting 

trend function (linear or log-linear) having the highest R 2, if R 2 < 0, then, unmodified CV is 
chosen.  
 
Measure of commodity concentration 
In the economics literature, various measures have been employed and proposed to 
measure concentration. Bailey and Boyle (1971), Tongan (1994), Tegegne (2000), Erlat and 
Akyuz (2001), Zulfiqar (2001), Campa and Fernandes (2004), used different measures for 
different studies. In many studies, a single measure of concentration is decided upon as 
being the most appropriate one for this measure. However, appropriateness depends on 
the use to be made of the concentration measure and the nature of the data on which  the 
estimate is based (Bailey and Boyle, 1971). For the present study the most widely used 
measure of export concentration (or diversification), the Gini-Hirschmann coefficient of 
concentration has been used. The concentration is calculated using the following 
expression: 

2
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Where, 
itX = export earnings/quantity exported of ith item/commodity in the year 
tX = total export earnings/quantity exported in the year,  

 
Taking the values of indices calculated above as dependent variable, linear trend equation 
was fitted to examine concentration/ diversification over the years. A significant positive 
regression coefficient indicates an increase in concentration while a significant negative 
regression coefficient indicates a tendency of reduction in concentration over the years. 
 
Results and Discussion 
Trend in Agricultural and Merchandise Trade: The trends in India’s total and agricultural 
exports (at constant prices: base year = 2004-05) are presented in Table 1. During the 
decade of 1980s, there was not much increase in agricultural exports as it increased at an 
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annual compound growth rate of only 0.55 percent whereas total export increased at 6.16 
percent during this period. During 1990s, agricultural exports and total exports  increased 
rapidly at annual compound growth rate of  9.01 and 9.62 percent, respectively. During the 
period (2000-13), agricultural exports increased by 11.56 percent and growth of total export 
increased by about 13 percent per annum. India’s merchandise trade in real terms was Rs. 
32423 crore in 1980-81 which increased to  Rs 40326 crore in 1984-85, then in next year 
decreased to Rs. 35235 crore. Thereafter, it increased gradually to Rs. 783699 crore in 2012-
13.  
 
The major turnaround in India’s total exports was seen in 1989-90 when it grew by 26 
percent between 1988-89 and 1989-90. But this rate could not be sustained and in next year 
rate fell to 6.31 percent. The beginning of 1990s was full of economic crisis like foreign 
reserves plummeted to only 9220 million dollar, high fiscal deficits, industrial growth turned 
negative, inflation was more than 15 percent, economic growth was less than one percent 
(1991-92). The above crisis prompted the Indian Government to initiate economic reform 
measures in 1991. The economic reforms undertaken resulted into increase in foreign 
currency reserve, led the economy to grow at 5.3 percent in 1992-93, etc. India’s foreign 
Trade Policy announced for the period 2004-09 had targeted to doubling of India’s 
merchandise trade in five years. As a result of the policy and the government’s concern, 
exports became almost doubled between 2004-05 and 2010-11. 
 
The agricultural exports was to the tune of Rs. 9938 crore in 1980-81 which decreased to Rs. 
9688 in the next year but increased to Rs.10287 crore in 1984-85 with small decline in 1983-
84. Again agricultural exports declined in 1985-86, then in next year it reached almost to the 
same level of 1984-85 i.e. Rs. 10247 crore. Then in subsequent years, it decreased and was 
Rs. 9402 crore in 1988-89. After words, there was a turnaround and agricultural exports 
increased to Rs. 19341 crore in 1994-95. In 1995-96, agricultural exports increased sharply 
by 41 percent over the previous year. Obviously there were considerable variations in the 
annual growth rate of exports. Agricultural exports increased continuously since 2002 and 
reached to the level of Rs. 107016 core in 2012-13. 
 
The economic liberalization and trade reforms introduced in 1991 helped India to increase 
agricultural exports. During the first 3-4 years after the economic liberalization or it may be 
said that during the first half of the 1990s, the exports growth was fairly well and the year 
1995-96 witnessed 41 percent growth which is the ever highest growth in India’s agricultural 
exports. In the post WTO period, wide fluctuations were observed in exports and the 
periods from 1997-98 to 1999-00 registered negative growth in agricultural exports. 
However, we expected to have boost in our exports after the world Trade organization 
(WTO) Agreement on agriculture in 1995, but this has not happened until 1999-2000. During 
the latter half of nineties, international trade showed some sign of slowdown in volume. 
This may also be one of the reasons for slowdown in Indian agricultural exports since mid- 
nineties. A favorable factor for rapid growth of agricultural exports during the early nineties 
was high prices of agricultural commodities prevailing in the international markets during 
that period and steep devaluation of Indian rupee. During the mid-nineties there was fall in 
international prices for most of the commodities and on the other hand there was increase 
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in domestic administrative prices making Indian products non-competitive. The changes in 
international and domestic prices caused Indian export adversely.  
 
Since 2000-01, the agricultural exports again started doing well except few exceptions (the 
years 2001-02 and 2009-10 were years of stagnation or deceleration). Due  to slacking of 
global trade in 2001, India export growth declined by 0.47 percent in that year which 
increased by 24 percent in previous period. The sudden surge in Indian exports has to some 
extent been the result of existence of large stocks and transport subsidy made available to 
exporters (Bhalla, 2004). India’s international transport costs are 20-30 per cent higher than 
in other countries which works as a hindrance to India’s exports. Transportation costs are 
found to account for nearly 45 percent of retail price when air transport is used and 25 
percent in case of marine transport, Indian products are 5 to 15 percent more expensive 
than their foreign counterparts simply on account of high international transportation costs 
(Mattoo et. el., 2007). 
 
The share of agricultural exports to total exports of the country was 30.65 percent in 1980-
81 which decreased to 25.51 percent in 1984-85, then increased to about 27 percent in the 
next two subsequent years but again decreased rapidly and was 17.64 percent in 1989-90. 
The declining share of agricultural exports in total exports may be mainly due to relatively 
faster growth in merchandised exports as it clear from the figure of compound growth rate 
during the different periods. The declining trend is further noticed in the post liberalization 
and post WTO periods.  During the periods 2004-05 to 2010-11, the share of agricultural 
exports to total exports moved around 10 percent. Thereafter it increased to 13.66 percent 
in 2012-13.   
 
Temporal and Commodity Compositional Changes in Agricultural Products 
The temporal and commodity compositional changes in agricultural exports from India in 
real terms are presented in Table 2. Due to year to year fluctuations in agricultural exports, 
the triennium averages have been used. The data presented in table revealed that the 
exports of agricultural commodities has remarkably increased during post-reform period. 
Agricultural export increased from Rs. 9773 crore in TE 1982-83 to Rs. 12234 crore in TE 
1990-91 during period I indicating only 2.28 percent annual increase whereas during period 
II, the exports increased from Rs. 16759 crore in TE 1993-94 to Rs.78635 core in TE 2009-13 
depicting about 17 percent annual increase.  
 
The total agricultural exports on an average increased from Rs. 10210 crore to Rs. 38537 
between pre and post liberalization periods indicating about four times increase during this 
period. Different period-wise data indicate that there was not much change in annual 
exports of agriculture & allied products between TE 1982-83 and 1985-86. During TE 1988-
89, there was slight decline in agricultural exports. However, there was steep rise in 
agricultural exports in TE 1990-91. The annual exports of agricultural and allied products 
increased by 26.54 percent in TE 1990-91 over the previous period (TE 1988-89). During 
early 1990’s i.e. after initiating liberalization policy, average annual export increased to Rs. 
16759 crore in TE 1993-94 from Rs. 12234 crore in TE 1990-91 indicating about 37 percent 
increase during this period. The period TE 1996-97 witnessed 49 percent increase over its 
previous period (TE 1993-94).  Looking at the the decade-wise position of exports, it 
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increased by 25.16 percent during 1980-91, by 60 percent during 1991-2000 and by about 
175 percent during 2000-13. The commodity composition indicated that the export of rice 
went up from Rs. 852 crore during period to Rs. 5121 crore during period II i.e. increased 
about 6 times during post reform period.  The exports of fish & its preparation shot up from 
Rs. 1440 crore  per annum during  period I to Rs. 5352 crore during period II indicating 3.70 
times increase during this period.  
 
During TE 1982-83, the major agricultural items of exports were coffee, tea and mate, oil 
cakes, tobacco, cashew kernels, rice and fish and its preparation. These items together 
contributed more than 70 percent of the total agricultural and allied exports. The 
contribution of tea and mate to the total agricultural exports was highest i.e. 17.85 per cent 
during TE  1982-83, increased to 22.09 during TE 1985-86, thereafter went on declining but 
remained highest till TE 1990-91 (eighties) and plummeted to only 2.56 per cent during TE 
2009-13.  The share of oil cakes showed wide variations. For instance, share of oil cakes was 
5.83 percent in TE 1982-83 which decreased to 4.93 percent in TE 1985-86 but started 
increasing and reached to about 16 percent during TE 1993-94 (post liberalization period) 
then again declined during post WTO period but during the TE 2006-09, there was a surge in 
its share which again declined during TE 2009-13. The export of fish and its preparation 
continuously increased with a small decline in TE 1989-91, attained the top position just 
after liberalization with its share of 19 percent during 1991-94.  
 
Thereafter, its share declined and again showed surge during TE 2002-03 but during the 
recent years its share again declined and stood at 9.64 percent (TE 2009-13) holding the top 
position in total agricultural exports of the country after raw cotton. Export of rice also 
exhibited wide variations over the years. Its share decreased to 5.49 percent during TE 
1985-86 which was 11.85 percent during TE 1982-83, increased to 8 percent in TE 1988-89, 
again decreased to 7.76 percent during TE 1990-91. After post liberalization, indicated sign 
of improvement, and reached to 16.66 percent during TE 1999-2000 which afterwards 
showed declining trend.  During the recent years (TE 2009-13), the share of rice has 
increased and now stood at 13.37 percent. In fact, the data presented in the table revealed 
that after liberalization, the composition complex of agricultural exports has changed. Oil 
cakes, rice, fish & products and fruits, vegetables & pulses and tea & mate together 
constituted about 50 per cent of the total export. After liberalization, in terms of value, 
marine products were the largest export earner after rice. On an average the share of meat 
& products was 2.65 per cent of the total agricultural exports during pre-reform period 
which increased to 4.91 per cent during post-reform period. Thus, it can be safely concluded 
that after liberalization the export composition of agricultural commodities has changed 
from traditional commodities such as coffee, tea and mate and tobacco to the commodities 
like oil cakes, rice, marine products meat and its preparation, fruits and vegetables and 
processed foods. 
 
Growth and Instability in India’s Agricultural Exports 
Growth: The annual compound growth rates (CGR) and instability indices of Indian 
agricultural exports are presented in Table 3. Performance of Indian agricultural exports was 
relatively good during period II compared to period I. The total agricultural exports grew at 
an annual compound rate of 7.69 percent during period II against only 1.74 percent during 
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period I. During period I, the highest growth rate in export earnings was recorded by spices 
and lowest by raw cotton. The comparison of growth in exports of  various agricultural 
commodities in both the periods reveal that the growth rate was higher in period II 
compared to period I for all the commodities under study except  tea & mate, oil cakes, 
cashew kernels,  spices and  fish & its preparation.  
 
The export growth of coffee, tobacco, sugar and molasses, rice, meat and its preparation 
and fruits, vegetables & pulses was negative during period I, but in period II growth of all 
these commodities not only turned positive but also performed fairly well. For example, 
tobacco accorded growth of 6.85 percent against -8.14 percent in pre-reform period, sugar 
and molasses 12.95 percent against -21.12 percent in pre-reform period during post reform 
period. In case of raw cotton, the growth of exports was less than one percent during period 
I which increased to 18 percent in period II.  During post reform period, raw cotton recorded 
highest growth (18 %) followed by sugar & molasses (12.95 %), meat and its preparation 
(11.74 %), spices (10.26 %), fruits, vegetables & pulses (9.81 %), rice (8.73 %) and tobacco 
(6.85 %). Tea & mate recorded least growth (0.32 %) during this period followed by cashew 
kernels (1.40 %) and coffee (2.73 %). Obviously in terms of quantity exported also, the 
exports of tea and mate, tobacco, sugar and molasses and rice recorded negative growth 
during period I. The negative growth of all these commodities turned into positive growth in 
period II. On the whole, growth performance of Indian agricultural exports might be 
attributable to the liberalization and reform processes undertaken in India in 1990s. 
 
Exports instability: Sudden fluctuations in prices, quantity and earnings of export may have 
adverse impact on the overall growth of the economy more particularly for developing 
economies. But at the same time, export instability is important as it has its effects on the 
internal and external policies of a country. The values of instability indices help the policy 
makers for formulating product by product export promotion and investment policies. The 
export instability was measured using Cuddy-Della Valle Index for export earnings and 
quantities exported and are presented in Table 3. The instability in export earnings was 
21.14 percent in period II, up from 9.48 percent in period I. This indicates relatively high 
volatility in agricultural exports in period II compared to period I. As can be seen from the 
table that the export of sugar and molasses in terms of earnings registered highest 
instability (102.75 %) during period I i.e. before liberalization followed by raw cotton (97.80 
%), rice (37.87 %), spices (37.11 %), and oil cakes (33.30 %). Fish and its preparation 
recorded lowest instability (8.57 %) in terms of export earnings. Meat and its preparations, 
cashew kernels, tea and mate and coffee recorded next least in line recording instability in 
export earnings. The variability in exports may be due the compound results of fluctuations 
in export demand, variation in domestic production and varying international prices of these 
products. 
 
During period II, exports of cashew kernels, spices, sugar and molasses, raw cotton, and 
fruits, vegetables and pulses have become relatively more stable as instability has decreased 
where as in case of tea and mate, oil cakes and rice, it has remained almost the same. For 
the rest of the commodities, the export earnings have registered an increase in volatility 
during the period II over period I. As regards to instability indices in export quantity, it has 
remained almost the same in case of coffee, tobacco, cashew kernels, raw cotton and rice. 
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For rest of the commodities, it has shown an increase in period II compared to period I. 
Thus, it is inferred that during period II, export earnings of coffee, oil cakes, tobacco and 
meat and products have become more volatile and that of tea and mate, cashew kernels, 
sugar & molasses and raw cotton remained almost stable.  
 
Commodity Concentration  
Commodity concentration reflects the composition of exports. Extent of commodity 
concentration / diversification is presented in Table 4 and Fig. 1. It also indicates the 
direction of growth in terms of a commodity. The mean value of commodity concentration 
in terms of export earnings indicate that there has not been much change in commodity 
concentration between pre and post reform periods. However, in terms of quantity 
exported mean value of commodity concentration has increased from 56.53 percent in 
period I to 60.83 percent in period II which indicates increase in commodity concentration 
during post reform period. 
 
Year wise year commodity concentration in terms of  exports earnings indicate that, the 
extent of  commodity concentration/ diversification varied in the narrow range of 33 to 34 
percent during the  period I. It indicates that over the years, there was not much change in 
export concentration /diversification. During period II increase in index value from 32.48 to 
35.74 percent during 1991-92 to 2000-01 indicates increased commodity concentration. 
However, with wide variations it reached to the highest level of 37 percent in 2004-05 which 
reduced to 24.48 percent in 2012-13 which indicates reduced commodity concentration. In 
terms of quantity exported, the extent of export concentration/diversification was 0.5034 in 
1980-81 which increased to 0.54 in 1985-86 and further to 0.6293. It indicates an increase in 
commodity concentration (reduced diversification) in quantity exported.  
 
As regards to quantity concentration/ diversification during period II, there was steep rise in 
commodity concentration in the beginning of post reform period i.e. in 1991-92 the value of 
index increased to 81.48 percent from 62.93 percent in 1990-91. But in the next years it 
reduced and was 61.69 percent in 1995-96 indicting increase in commodity diversification. 
On the whole there were  ups and down in commodity concentration during this period and 
reduced to 53.42 percent in  2012-13.  
 
The trend equations were estimated by taking values of measures of 
diversification/concentration as dependent variables (Table 5). It was found that the 
regression coefficients of trend equations in case of export value and export quantity during 
period I  were positive which indicated tendency of increase in concentration in exports 
during this period. However, the regression coefficient was statistically non-significant in 
case of export earnings indicating no change in commodity concentration over the years. As 
regards to period II, the case is reverse i.e. the regression coefficients were negative and 
statistically significant in both the export value and quantity exported which indicate 
decrease in concentration or increased diversification.  
 
Share of India’s Agricultural Exports vs. World Agricultural Export 
Share of India’s agricultural exports in world export is shown in Table 6. The share of India in 
world agricultural export is also very low (about 1.5 %). However, the exports of some 
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commodities have increased while those of others have fallen over the period. For instance, 
among the various agricultural commodities, the share of tea & mate in the world export 
was highest i.e. about 28 per cent in 1980 but it declined sharply to 22 per cent in 1990 
which further declined to about 14 per cent in 2000 and to about 10 percent in 2010 and 
further to 8.8 percent in 2012.. The sharp decline in tea export particularly in early nineties 
may be because of decline in overall world export of tea.  
 
Spices ranked second in respect of its share in world export which was 14.55 per cent in 
1980, it declined to about 8 per cent in 1990 but it again increased to 9.4 percent in 2000. In 
2005, the share of spices in world export again declined to 8.2 per cent which increased to 
18 per cent in 2012.  In case of rice, substantial rise in world’s export has been witnessed. 
The share of rice in world export was only 3.67 per cent in 1980, which increased to 6.51 per 
cent in 1990. In 1995 i.e. during post reform period, it increased to highest ever level of 18.9 
per cent in world export and then again in subsequent year, it declined to 9.25 per cent in 
2000 but again increased to about 14 percent in 2005 but again decreased to 11.2 percent 
in 2010 which tremendously increased to 25 percent in 2012. The commodities like meat & 
meat preparation, fish & its preparation, cereals & its preparation, vegetables & fresh fruits, 
etc. are the commodities whose share in world export although is low but is increasing over 
the years, These commodities have the potential to increase its share in world export. 
 
Conclusions 
Of the various agricultural and allied items, tea and mate, oil cakes, coffee, rice and fish and  
its preparation were the dominant exportable items during pre-reform period but during 
post-reform period, oil cakes, rice, fish and its preparation and fresh and processed fruits 
emerged as the major export items. The total agricultural exports increased at the annual 
compound growth rate of 7.69 per cent during post reform period up from 1.74 percent 
during pre-reform period. The compound growth rate of all the agricultural and allied items 
except tea and mate, oil cakes, cashew kernels, spices and fish and its preparation were 
higher during post-reform period as compared to pre-reform period. At the aggregate level, 
agricultural exports indicate increased volatility in exports after policy initiation.  
 
Export earnings from cashew kernels, spices, sugar and molasses, raw cotton, and fruits, 
vegetables and pulses exhibited relatively low volatility during post-reform period compared 
to pre-reform period. It was further found that there is no change in commodity 
concentration during both the periods in export earnings but in terms of quantity exported, 
there is indication of reduced concentration (increased diversification) after policy initiation. 
The commodities like meat & meat preparation, fish and its preparation, cereals and its 
preparation, vegetables and fresh fruits, etc. are the commodities whose share in world 
export although low, is increasing over the years. These commodities have the potential to 
increase its share in world agricultural exports. Sustained high rate of growth of Indian 
agricultural exports is imperative for competing with other countries and raising its share in 
the world’s exports.  
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Table 1:  Trends in agricultural and merchandise trade in India: 1980-2013 

           (at constant prices: base year - 2004-2005, in Rs. Crores)  
 

Year 

Agil 
Exports Total Exports 

Agril. 
Exports as 
% of Total 
Exports 

% change in 
Ag exports 

% change in 
Total exports 

1980/81 9938 32423 30.65 - - 

1981/82 9688 34051 28.45 -2.51 5.02 

1982/83 9849 35811 27.50 1.66 5.17 

1983/84 9728 36243 26.84 -1.23 1.21 

1984/85 10287 40326 25.51 5.76 11.26 

1985/86 9657 35235 27.41 -6.13 -12.62 

1986/87 10247 37286 27.48 6.11 5.82 

1987/88 9579 42840 22.36 -6.52 14.89 

1988/89 9402 51094 18.40 -1.85 19.27 

1989/90 11364 64422 17.64 20.87 26.08 

1990/91 13290 68488 19.41 16.95 6.31 

1991/92 15248 81620 18.68 14.73 19.17 

1992/93 16112 91467 17.61 5.66 12.06 

1993/94 19409 108064 17.96 20.47 18.15 

1994/95 19341 116612 16.59 -0.35 7.91 

1995/96 27273 137223 19.88 41.02 17.67 

1996/97 28995 142128 20.40 6.31 3.58 

1997/98 28558 146168 19.54 -1.50 2.84 

1998/99 27139 147216 18.43 -4.97 0.72 

1999/00 25016 159561 15.68 -7.82 8.39 

2000-01 27628 197103 14.02 10.44 23.53 

2001-02 27510 196168 14.02 -0.43 -0.47 

2002-03 30399 230211 13.21 10.50 17.35 

2003-04 31573 255534 12.36 3.86 11.00 
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2004-05 31819 302385 10.52 0.78 18.33 

2005-06 36045 352262 10.23 17.42 20.75 

2006-07 42831 415371 10.31 18.83 17.92 

2007-08 44561 448042 9.95 4.04 7.87 

2008-09 51658 531532 9.72 15.93 18.63 

2009-10 50190 498028 10.08 -2.84 -6.30 

2010-11 60704 613205 9.90 20.95 23.13 

2011-12 93253 758298 12.30 53.62 23.66 

2012-13 107016 783699 13.66 14.76 3.34 

CGR(1980-90) 0.55 6.16    

CGR(1990-00) 9.01 9.62    

CGR(2000-13) 11.56 13.27    

CGR(1980-13) 7.36 11.15    

 
Table 2: Temporal and compositional changes in agricultural exports earnings over years: 
1980-2013 
(at constant prices: base year = 2004-05, in Rs. Crores) 
 

 
*Fruits, vegetable & pulses (excl. cashew kernels, processed fruits & juices),  
** Miscellaneous processed foods (incl. processed fruits & juices),  
♣ includes four years. 
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Table 3: Growth  and  instability  of Indian agricultural exports 
 

Items Annual compound growth rate (%) Instability (%) 

 Period I Period II Over all Period I Period II Over all 

Export Earnings 

Coffee -1.87 2.73 2.97 18.38 32.27 31.79 

Tea & mate 0.61 0.32 -0.33 17.98 19.29 19.26 

Oil cakes 9.21 5.20 8.64 33.30 34.46 33.53 

Tobacco -8.14 6.85 4.25 24.64 30.58 42.46 

Cashew 
kernels 3.75 1.40 4.08 16.60 14.59 19.25 

Spices 16.04 10.26 9.21 37.11 30.64 45.65 

Sugar & 
molasses -21.12 12.95 11.51 102.75 77.83 101.45 

Raw cotton 0.20 18.04 8.90 97.80 87.37 118.42 

Rice -1.33 8.73 9.86 37.87 35.15 38.37 

Fish & 
preparation 4.76 3.55 6.63 8.57 17.03 20.21 

Meat & 
preparation -1.82 11.74 10.12 13.91 53.54 54.03 

F, V & P* -2.67 9.81 8.54 20.40 13.32 26.06 

Mis.** 6.69 0.85 5.27 22.32 52.87 54.42 

Total 
export 1.74 7.69 7.35 9.48 21.14 20.65 

Export quantity 

Coffee 2.29 3.16 3.98 16.15 14.45 15.29 

Tea & mate -0.74 1.86 0.23 5.52 11.40 11.73 

Oil cakes 10.43 1.69 5.14 29.27 58.62 68.93 

Tobacco -5.05 5.26 2.93 20.75 20.92 28.47 

Cashew 
kernels 5.10 14.35 10.09 11.26 12.52 11.46 

Spices 3.22 9.78 8.28 5.05 16.69 17.96 

Sugar & 
molasses -8.32 11.60 11.71 73.21 103.91 127.77 

Raw cotton 
4.52 15.94 8.89 101.04 101.63 118.58 

Rice -3.81 9.90 10.93 50.92 50.63 55.38 

* Fruits, vegetable & pulses (excl. cashew kernels, processed fruits & juices), ** 
Miscellaneous processed foods (incl. processed fruits & juices) 
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Table 4: Commodity concentration/diversification in value (export earnings) and quantity 
(quantity exported) of agricultural exports 

         

Year 

Period I 

Year 

Period II 

Gini- Hirschmann Index Gini- Hirschmann Index 

         Value Quantity          Value Quantity 

1980-81 0.3301 0.5034 1991-92 0.3248 0.8148 

1985-86 0.3374 0.5399 1995-96 0.3589 0.6169 

1990-91 0.3336 0.6293 2000-01 0.3574 0.5364 

   2005-06 0.3393 0.6035 

   2010-11 0.2612 0.5378 

   2011-12 0.2406 0.5090 

   2012-13 0.2468 0.5342 

Average 0.3355 0.5653 Average 0.3255 0.6083 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 5: Results of trend equations with commodity concentration index as an dependent 

variable 

Particular Exports earnings Quantity exported 
 

Period I 0.3259 + 0.0008 t                          R2 

               (0.0011)                        0.06 
0.4631 + 0.0170 t*                       R2 
            (0.0023)                         0.83 

Period II 0.3754 - 0.0043  t**                      R2                
               (0.0011)                          
0.46 

0.7206 - 0.0098 t*                       R2 
           (0.0017)                          0.63 

Note: Figures in parentheses indicate standard errors. * Significant at 5 percent level  

F ig .1:C ommodity c onc entration/divers ific ation in value 

and quantity exported
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Table 6: India’s export share in world export                                                   (Per cent) 

            
 
 

 


