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Editorial 
 

We are happy to present the June 2011 issue of International Journal of Management 
Research (IJRM) which is a collaborative publication of the Apeejay School of 
Management and Philadelphia University. In this volume, we have published six research 
papers on different aspects of business and research.  
 
The first paper titled ‘Co-creation of Value: Creating New Products through Social 
Media’ by Birud Sindhav explicates the role of social media in creating and promoting 
new products. In this paper the author has illustrated social validation, social information, 
and social inspiration as three processes that help explain why consumers like to be part 
of co-creation at the New Product Development (NPD) stage. The author has 
meticulously described two stages of NPD in the context of co-creation with consumers: 
ideation and prototyping.  The paper provides a composite view on the implications of 
the research finding for emerging markets like India. 
 
Sanjay S. Mehta, Mark L. Leipnik &  Gurinderjit B. Mehta has succinctly outlined the 
implications of community surveys in marketing research in their paper titled ‘American 
Community Survey: An Emerging Paradigm for Marketing Research’. Indeed, geo-
demographic data and its analysis is an essential part of marketing research (e.g., site 
selection, cannibalization studies, advertising, segmentation, target marketing, etc.) 
around the world.  Today there are new and evolving types of geo-demographic data 
becoming available.  One of the newest is the American Community Survey (ACS).  
ACS is compiled from an ongoing sample survey of 250,000 US households per month.  
This paper describes the methodology used to collect the data, the advantages and 
disadvantages of the data, and implications for the marketing community at large who 
decide to use this data.  The authors have suggested that ACS might provide an 
alternative to expensive and often inaccurate decennial census of the entire population for 
countries like India. 
 
Appa Rao Korukonda advocates application of intermediate technologies for sustainable 
growth in fast emerging developing countries in his incisive paper titled ‘Applying 
Intermediate Technology for Sustainable Development’. The author observes that 
intermediate technology offers a practical solution for sustainable development for 
countries such as India which is witnessing unprecedented rates of economic growth and 
yet constrained by pockets of inequitable distribution of wealth.   
 
Alok Saklani & Shweta Jha have examined the ergonomic interventions vis-à-vis 
productivity of office employees in their paper ‘Impact of Ergonomic Changes on Office 
Employee Productivity’ Indeed, office conditions and productivity, and in particular 
computer work and accuracy have not received much focus, yet. This paper reports 
findings of a study on the impact of various ergonomic interventions in workplace 
settings (intensity of light, noise reduction, temperature control, etc.) on performance of 
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computer operators. It was observed that these ergonomic intercessions significantly 
enhance job accuracy although merely simulating ergonomic actions may not bring in the 
desired result.  
 
Mahadevi S. Waddar & Vijaylaxmi A. Aminbhavi have examined the effect of internality 
and externality (others) locus of control on role efficacy and emotional labour on a 
sample of 150 aircraft employees working in different airports of south and western states 
of India in their paper titled ‘Effect of Locus of Control on Role Efficacy and Emotional 
Labour of Aircraft Employees’. Findings of the study revealed that the aircraft employee 
with high internality locus of control had significantly higher role efficacy and higher 
deep acting compared to those with externality (others) locus of control. Based on their 
empirical results, the authors suggest strategic planning for the enhancement of 
internality locus of control among aircraft employees for improving their role efficacy 
and job involvement.  
 
Meenakshi Gupta & Parul Sharma have tried to unravel the enablers that motivate 
women to set up their own businesses in their paper titled ‘A Study of Factors Enabling 
Female Entrepreneurs’. Finding of their research indicate that autonomy and adequate 
income, flexible working environment, opportunities, empowerment and growth and 
promotion of societal responsiveness are important factors enabling female entrepreneurs 
in their quest for financial security and self-fulfillment.  
 
 
Hope, the perceptive readers would find this issue worthwhile. We welcome your 
contributions in terms of research papers and candid feedback.  
 

–Editors    
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 Co-creation of Value: Creating New Products  
through Social Media 

 
Birud Sindhav* 

 
 

Abstract 
Co-creation of value with consumers is an emerging marketing paradigm for the firms. 
One way to understand co-creation of value is to examine co-creation of value at the new 
product development (NPD) stage, when consumer has yet to interact with the fully 
formed product. We first describe the emergence of social media as an evolution of the 
social nature of the web. Then we describe social validation, social information, and 
social inspiration as three processes that help explain why consumers like to be part of 
co-creation at the NPD stage. Finally, we describe two stages of NPD in the context of 
co-creation with consumers: ideation and prototyping, and discuss implications for the 
emerging markets like India. 
 
Keywords: New Product Development, Social Media, Idea Generation, Prototyping 
 
Introduction 
Customer Relationship Management (CRM) and Relationship Marketing in general have 
been a focal point of scholarly efforts and managerial attention in last several years. 
Customer loyalty and customer lifetime value have increasingly been part of the 
marketing matrices. This focus is now rapidly shifting to customer interactions (Rowley 
2007), customer experiences (Prahalad and Ramaswamy 2004), and co-creation of 
customer value (Prahalad and Ramaswamy 2004, Vargo and Lusch 2004). In particular, 
while expanding upon their S-D logic framework, Lusch and Vargo (2004) argued that 
value is not inherent in the product, rather, is co-created with the consumer in each 
interaction. Here, by value we mean “interactive relativistic preference experience” 
(Holbrook 1996). 
 
One of the foundational propositions (FPs) of the “new” logic of marketing by Vargo and 
Lusch (2004) states that “the customer is always a co-creator of value: there is no value 
until an offering is used- experience and perception are essential to value determination”. 
They also maintain that marketing should be viewed as a set of processes and resources 
with which the focal firm aims to offer value propositions. Co-creation of value stems 
from the fact that the consumer must learn to use, maintain, repair, and adapt the offering 
to their individual needs, usage situations, and behaviors (Payne et al 2008). On the 
contrary we take the view that the value co-creation is not integral to just the product use 
                                                 
*Associate Professor, College of Business Administration, University of Nebraska at 
Omaha, Omaha (USA)  
E-mail: bsindhav@mail.unomaha.edu   
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and maintenance stage, rather, consumers can be part of that process at the product 
development stage itself. Indeed, the customer can be a payer, competence provider, a 
controller of quality, a co-producer, and/or a co-marketer (Storbacka and Lehtinen 2001). 
 
While value can be created at various points in the value chain, we focus on the New 
Product Development (NPD) stage here. In fact, studying the approaches companies have 
developed to integrate their customers into the innovation process is one of the top 
research priorities of the Marketing Science Institute (2008). Our position is that when 
customers are engaged at the new product development stage, both the firm and the 
consumers can reap benefits in terms of enhanced value delivered by the firm, as the 
integration of consumers helps infuse their preferences in the NPD process and increases 
their preference for the product, brand, and the firm. 
 
Traditional marketing research methods often fall short of gauging consumer preferences 
as evident by the high failure rates of consumer innovations and new products even when 
the product decisions are based on marketing research. The quantitative methods are 
often not adept at capturing what is unsaid, and the qualitative methods can be too 
laborious, complex, long drawn, and expensive. While the Internet offers possibilities for 
two way communication, consumers in general shy away from engaging with a firm 
unless the issue on hand is causing extreme agitation. Virtual communities and brand 
communities are advocated as a suitable platform to capture the voice of the customers 
(Sindhav 2004). Of lately, social networks and virtual communities have come together 
to form social media where these consumer voices can be harnessed. 
 
Co-creation of value is not a new concept. However, until recently, it had been discussed 
and applied mostly in the business-to-business context. For example, the apple iPod 
allows developers to create applications for its mobile devices which increases the value 
derived from the device by the consumers. Since last decade or so, consumer co-creation 
has attracted increasing attention. In 2004, Prahalad and Ramaswamy described it as “the 
next practice in value creation” (p. 5). They argued that value creation is shifting from 
being a product-centric concept to being a consumer interaction-centric concept, and the 
“interaction between the firm and the consumer is becoming the locus of value creation” 
(p. 5). The co-creation of value implicitly points to the contextualized nature of 
marketing: that the value created has less to do with what is embedded in a product, and 
more to do with the interaction of the firm with the consumer. 
 
Value Co-creation and the Emergence of Social Media 
The first phase of the modern Internet (i.e., post-1992) facilitated company-to-consumer 
communication, aiding the interactions between the firm and its consumers. The co-
creation of value was greatly enhanced primarily through interactivity and 
personalization. For example, the Dell Computers distinguished itself with creating 
personalized systems for the customers, letting them create the combination that served 
their purpose the best. The airlines started letting the consumers choose their own 
itinerary, seats, and meal preferences, and even let them make changes in some instances. 
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The value creation through the dyad of company-consumer interaction was supplemented 
by consumer-to-consumer interactions taking place at various newsgroups and forums, 
also known as virtual communities. These social gatherings aggregate around an activity 
(e.g., videography), a product (e.g., prosumer camcorders) or a brand (e.g., Canon). Now 
the value co-creation is being enhanced by consumer interaction on the social media 
platforms. The term social media is more inclusive than the term virtual community, as it 
includes both virtual community and social networking platforms. It is important to draw 
a distinction between virtual community and social networking, the two components of 
social media. Social networking platforms such as the facebook, twitter, linkedin, or 
youtube are structurally different from these virtual communities in that unlike the virtual 
communities, the focal point is self, i.e., an individual.  
 
For an individual, their social graph on these social networking sites mimic their offline 
relationship network. Besides the familiar nod-and-connection structure, the social 
networking sites can also have a feature such as a “fan page”, making it possible to create 
a virtual community on the social network. Thus, social network can contain a virtual 
community, and together, both constitute social media. The term social media also 
represents the evolution of how marketing communication is conducted (see Table 1). 
One, because the members already know the fellow members on the social media, there is 
already a pre-established trust, people feel more engaged, at ease and accountable 
compared to being in a virtual community where they are likely to be anonymous (Shih 
2009). In addition, we contend that since the members of the social media network 
imitate offline relationships, they are likely to meet offline, creating opportunities for 
further interaction and conversations. 
 
The “rich media” available during only the face to face meeting can enhance the 
effectiveness of the communication. Further, activities such as product display, 
demonstration, and explanation are more amenable to an offline encounter, more likely to 
happen in social networking rather than a virtual community setting. Since the social 
media platforms are centered around an individual, they follow the lead of Prahalad and 
Ramaswamy (2004) that “the information infrastructure must be centered on the 
consumer and encourage active participation in all aspects of the co-creation experience” 
(p. 11). There is a confluence of the roles of the consumer and company through the 
social networking platforms. The social filtering is provided by one’s connections in the 
network as they refer to their interface with various companies, products, brands, and 
purchase- and consumption-related experiences. As the facebook founder Mark 
Zuckerberg recently mentioned, the web is defaulting to social. It is important to explore 
the linkages between co-creation and social media because increasingly, the value 
creation is materializing at the consumer-company interface as it  happens on various 
social media platforms. 
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The Social Media and Value Co-creation in New Product Development 
Innovation is a critical ingredient especially for a firm seeking growth and above normal 
returns. Innovation can happen in manufacturing processes, management processes, and 
in products. We confine ourselves here to product innovation for the sake of brevity. 
While the ideas fuelling innovation can and should come from multiple stakeholders, 
ideas coming from consumers underline the practice of market orientation. Consumers 
gather on social platforms for fulfilling the need of social connections. Their delight or 
frustration with products, brands, and firms often gets expressed in online forums in the 
natural course of conversation (“My HP laptop seems fried. The only thing I am seeing is 
a black screen with a strange back glow”). Friends and family often chime in with their 
own experience, comments, suggestions, work around solutions, refutation, and advice 
(“Probably the LCD display is acting up. Try hooking up an external monitor and see if it 
works”). The conversation gets recorded and the thread involving text, pictures, and 
sometime video evolves around the topic. Many such threads in various homogenous 
groups are searchable, thanks to the logics capability of the computer. A trend can be 
discerned about the consumer frustration with a specific product feature or a recurring 
problem. As is the common knowledge, consumer complaints are the fertile source for 
the ideas pertaining to product improvements and innovations. 
 
Co-creation at the product innovation stage is discussed under the hubris of customer 
knowledge management (Gibber et al 2002 p. 460), communities of creation (Rowley et 
al 2007), and the wisdom of crowds (Surowiecki 2004) among other phrases. The 
competence of consumer is recognized and consumers are encouraged to share it with the 
company and be a partner in the co-creation of value. Empirical studies have shown that 
consumers can be a source of valuable and pragmatic ideas, and often outsmart the 
product design specialists in originality of ideas (e.g., Kristensson et al 2004). 
 
The literature on consumer communities have been vocal in describing how new products 
and innovations spread through online word of mouth (e.g., Dholakia et al, 2004). 
Further, these communities are also considered to be active participants in the new 
product development process (e.g., Pitta and Fowler 2007). Nambisan (2002) argued that 
the participation of these communities in new product development could be facilitated 
by thoughtful design of virtual environments that foster open dialogues and exchange of 
ideas. Rowley et al (2007) provide a description of one consumer community that 
centered around kite flying, and the way the community members helped create a new 
product by contributing their ideas. We contend that the consumers can gainfully be 
engaged at two main stages of new product development: idea generation (ideation) and 
product development (prototyping). The benefits of engaging consumers in NPD are 
obvious: the consumers are more likely to become product evangelist when they help 
create the product. Further, integrating consumers in NPD signals to the vibrant and 
consumer-centric culture of the firm. 
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Social Media and Ideation 
The idea generation for the new product development can happen two ways: passive and 
active. In the passive mode, one can scan the conversations for unearthing consumer 
ideas expressed in various contexts. Almost all social platforms allow a search function to 
facilitate this process. For example, one can scan Twitter to bring up tweets containing a 
specific key word such as “goat cheese” to examine how consumers perceive and use that 
product. 
 
In the active mode, a firm can use the community of consumers as a source of new ideas. 
In practice, companies are using consumers more for ideas related to marketing 
communication (e.g., creating a new advertising campaign on youtube) than genuine 
product creation. Even within the domain of product-related ideas, campaigns of creating 
aesthetics and designs are more common than innovations geared at creating a product to 
be developed fundamentally for its functional value. For example, the Swarovski crystal 
company of Austria ran a campaign wherein consumers were invited to design a watch. 
The community members created the designs, and the fellow members evaluated them. 
Based on the community evaluations plus the expert evaluations provided by a panel of 
professional designers, winners were chosen in different categories and were rewarded 
with cash or vouchers. 
 
Proctor and Gamble and other consumer firms have taken initiative to incorporate 
consumers at the ideation stage. However, most organizations are not set up to harvest the 
consumer ideas. Partly this can be attributed to two realities: one, the new product 
development is relatively a lengthy and complex process, needing a good deal of 
managerial talent to keep all sub-processes on track. Adding external stakeholders such 
as consumers only adds to the complexity. Two, in most organizations, the new product 
development is a political process, which requires a product champion to see the process 
through to convert an abstract idea into a concrete product. Consumers, being outsiders to 
an organization, cannot champion their ideas, therefore, an innovation based purely on a 
consumer idea is still a rarity. One example is the lock developed by Staples that uses not 
numbers, but letters so that consumers can combine them to create words (easier to 
remember than numbers) as a secret code to unlock it. This product was developed on the 
basis of a winning idea submitted by a consumer. As companies become more 
comfortable with the practice of harnessing consumer intelligence for developing new 
products, we will see more products like this offered in the market. 
 
It is important to understand the processes that drive the consumer participation in the 
idea generation stage of the new product development process. We propose that idea 
generation from the consumer community comes about through three processes: social 
validation, social information, and social inspiration. Social validation is the process of 
validating one’s ties with the community and the specific community members. One way 
to demonstrate and strengthen one’s ties with the community is to contribute to the 
common cause of the collective. If the community goal is to generate ideas, contributing 
to that goal becomes a way to strengthen one’s ties with  the community. 
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Social information process also contributes to a member’s willingness to generate ideas. 
Information may be a crucial resource needed to generate new ideas. The information 
shared on the community platform becomes available to all for now and to be retrieved 
later. The members can fill the information gap to help further the ideation process. 
Moreover, a bit of information may be of less value on its own. However, when 
combined with another bit of information, it may become valuable in, say, generating a 
new idea. 
 
Shih (2009) suggests that innovative ideas often materialize with the mechanism of social 
inspiration – a bit of information contained in one piece of communication is 
instrumental in giving birth to another idea in some other reader’s mind that would not 
have existed otherwise. This catalytic mechanism proves productive when the network 
members are driven by their affinity to each other in generating and contributing ideas, 
rather than forced to generate idea as it often happens in a traditional focus groups. A 
contribution made by one member may kindle the memory of another member to unearth 
a meme that when fully formed, may become a valuable idea for innovation. 
 
Rewards provide a special kind of inspiration to take part in the idea generation process. 
However, Ernst et al (2008) found that while rewards increase the likelihood that 
members will submit ideas, the quality of ideas go down. One way to increase consumer 
contribution at the ideation stage is to provide seed ideas in the form of examples, or 
providing a few open ended questions. This helps stir the idea generation process through 
inspiration. The community members, through constant conversations, make the new idea 
generation possible through social validation, social information, and social inspiration 
processes. It is worth noting that the social conversation is not limited to consumers as 
companies can actively support their employees to have an internal network. The external 
networks of consumers or internal networks of employees can be useful in spotting 
problems and generating effective solutions often embodied as new products. 
 
Social Media and Prototyping 
Prototyping or the development and testing of product versions until the product is 
finalized, is usually a secretive process, therefore, external to even most employees who 
are not part of the product development process. However, digital products, including 
software routinely go through alpha (with employees) and beta (with customers) testing. 
However, in other product categories, to open this process up to anonymous external 
stakeholders such as consumers is not a common practice. 
 
A special segment of consumers, lead users, serve well for beta testing. They are 
intrinsically motivated to harness the power of new ideas. They often have a high level of 
comfort with technology, embrace uncertainty, are risk takers, and often dissatisfied with 
the current product use experience. They also have an evangelical stance towards new 
ideas offering significant enhancement in the user experience. Because of their bias 
towards trying out new ideas, they are more likely to self select themselves to be part of 
the consumer community. 
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On social media sites, friends and followers gather around them to benefit from their 
expertise in a particular area of technology. For example, the founder of red.com has a 
mission to develop a digital video camera for cinematographers that provides the same or 
better resolution than the traditional film based cameras at a price that an individual 
independent filmmaker can afford to pay. There is a devoted community of independent 
film makers on red.com and the owner of the site frequently interacts directly with the 
community members. The product development process is very transparent. The new 
announcements of product feature and other issues are routinely accompanied with 
“everything, including the product features and the deadline, is likely to change”. This 
close knit community have several lead users that act as an integral part of the 
prototyping and feedback process. 
 
Firms with global operations often use social media applications geared towards 
employees for product development, testing and feedback. For example, IBM and 
McKinsey have internal knowledge database created documenting the past projects. This 
is now taken a step further by creating internal social networks of employees so that the 
employees can collaborate with their colleagues from across the world, even if they have 
never met in person. The social networking platforms such as Yammer are aimed at 
replacing email as a primary corporate communication media with some form of social 
networking platform. Alpha testing of products can be facilitated by community of 
employees that gathers around social platforms. The employees not only help out fellow 
employees in product development, but also showcase their expertise on a community 
platform, building their social capital in the process and boosting their chances for 
furthering their careers (Shih 2009). 
 
Social Media in Emerging Markets and Consumer Co-creation 
The emerging markets feature prominently in the use of social media, therefore, it is 
relevant to understand the role of social media in co-creation of value in emerging 
economies. In India, blogs are probably the oldest form of social media, recently 
completing a decade. However, these and other forms of social media have mostly 
remained an urban youth niche, according to 20:20 Web Tech, a market research firm in 
India. 
 
The relatively low penetration of the social media in India is tied to several factors. One, 
the Internet itself is still accessed by barely 5% of the population in India at about 60 
million users (livemint.com, 2009). Since social media implies constant online presence 
and conversation, the wider adoption and more frequent use of the Internet is a 
precondition for social media to be part of daily life in India. Two, in countries like India 
and China, permission-based culture exists. That means people do not necessarily feel 
comfortable expressing themselves freely in the public domain through blogs, tweets, or 
on the facebook. Three, most companies still do not have clear cut rules about the 
appropriateness for the employees to express themselves on social media platforms, 
creating uncertainty in the minds of those employees who want to take the initiative. 
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This is not surprising since most firms in India still consider social media as just another 
outlet to get their name out and club it together with other advertising outlets such as 
display ads. The firms in the marketing communication business have taken it upon 
themselves to teach their clients about the possibilities of the social media platforms and 
particularly the multinational firms have added social media marketing in their portfolio. 
For example, tweets from individual consumers are being responded to by firms which 
often result in sales and provision of customer service. According to a 2009 study by 
Digital Media Outlook, firms in India spend about the same percentage, 13%, of their 
online ad budget on social media as they do on display ads, and the trend is to 
increasingly earmark a bigger chunk of the budget for the social media. 
 
In India, crowdsourcing of ideas is facilitated by upstarts such as Lattice Purple, who 
have launched the site yousuggest.us for letting firms collect ideas from consumers. 
Myidea.com is another site devoted to political marketing, collecting customer ideas 
related to politics. These social platforms are modeled after the similar global efforts such 
as innocentive.com. Nonprofit firms have also caught up with the trend. The role played 
by Twitter for monitoring Bombay monsoon and the terrorist attack on the Taj Hotel and 
organizing help for Pakistan earthquake is well known. Since cricket and bollywood are 
focal points of most social media in India, they can take lead in harnessing the power of 
social media in co-creation of value with consumers. Much of the target audience of the 
IPL is likely to be using social media, therefore, certain promotions, announcements, 
contests such as fantasy teams or designing logos, t-shirt designs and other marketing 
communications can be channeled using social media. Bollywood can think of involving 
consumers in creating posters, trailers, or parody for their upcoming projects as a start. 
Letting consumers write a story or a screenplay as a community effort can also be 
considered as text lands itself easily to the shared, digital nature of social media. 
 
Managerial Implications and Future Research 
The incorporation of social media in NPD is a relatively new idea, though consumers 
have been part of the NPD in various forms since long. Philosophically, implementation 
of tools allowing consumers to be part of the NPD is much closer to the consumer as an 
equal partner premise purported by Vargo and Lusch (2004). While the proposition of 
taking advantage of the spontaneous gathering of consumes for NPD is an attractive idea, 
it is neither easy nor cheap to implement it well. Tactically, this initiative can save cost in 
terms of reduced costs of marketing research and product failure. While eventually there 
may be cost saving, the front-end costs could be significant.  
 
Further, the process of incorporating consumers in NPD should be part of the larger 
initiative of incorporating consumers in the co-creation of value in general. Therefore, 
this should be part of a larger initiative of culture change within a corporation. The firm 
might get an added benefit of being perceived as consumer centric and technology savvy. 
Consumer integration at the stages of commercialization of the product, evaluation of the 
campaign, and customer service should be focus of the future research. Many of the 
marketing though leaders have provided sketch of the role of social media in marketing in 
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general(e.g., Zarrella 2008), which should overlap with the scope of the suggested 
research domains. 
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Appendix 
 
Table 1 
 
Traditional Marketing Value Co-creation Co-creation with Social 

Media 
One-way Two-way Many-way 
Firm to consumer Consumer to firm Consumer to consumer and 

firm 
Controlled by firm Controlled by both the 

consumer and the firm 
Controlled by the 
community 

Consumers are “prey” Consumer can “hunt” Consumers can filter out 
Choice=buy/not buy Consumer wants to/ can 

impose her view of choice 
Choice is shaped by the 
community input as well 

*First Two Columns adapted from Prahalad and Ramaswamy (2004) 
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Abstract 
Geo-demographic data and its analysis is an essential part of marketing research 
(e.g., site selection, cannibalization studies, advertising, segmentation, target 
marketing, etc.) around the world.  Today there are new and evolving types of 
geo-demographic data becoming available.  One of the newest is the American 
Community Survey (ACS).  ACS is compiled from an ongoing sample survey of 
250,000 US households per month.  This paper describes the methodology used to 
collect the data, the advantages and disadvantages of the data, and implications 
for the marketing community at large who decide to use this data.  The ACS 
provides an alternative to expensive and often inaccurate decennial census of the 
entire population for countries like India. 
 
Keywords: GIS, American Community Survey, Geo-demographic, Census, Marketing 
 
Introduction 
In the past we have had numerous types of geo-demographic data.  In the US, this has 
included the Topologically Integrated Geographic Encoding and Referencing (TIGER) 
and related attribute data.  Originally, TIGER was based on the street network forming 
the boundaries of census blocks that were aggregated into block groups, census tracts, 
counties, states and ultimately a nationwide set of data.  Each census block was linked to 
attribute data from the decennial census. At the block level only race, ethnic origin, 
gender, age, and number of residents was collected on the census short form administered 
to all households every ten years.  For block groups, census tract, and larger subdivisions 
as well as Metropolitan Statistical Area (MSA) data was available from the census long 
form (administered randomly to 1 in 6 households).  All responses to the long form 
included self reported income, home value, health insurance, veterans status, marital 
status, ancestry, educational attainment, commute time and mode, residence rental or 
ownership, and some less relevant in the US context, but quite relevant in the Indian 
context, data collected since 1940 (e.g., existence of indoor plumbing and electric light in 
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the residence).  This data brought into a Geography Information System (GIS) provides 
the basis for spatial analysis of many factors relevant to demographers, social scientists 
and in particular marketing researchers (e.g., site selection, cannibalization studies, 
advertising, trade area analysis, etc.). 
 
Accuracy of Census Products 
The concept of using the network of streets to define “blocks” in which people would 
reside may have seemed logical in the mid 1970’s as an innovation.  With GPS and other 
related technologies widely available today, it is easy to see why TIGER and associated 
data structures are irrelevant when higher accuracy geo-spatial data sets (e.g., Navteq and 
Teleatlas street centerlines used by most GPS units; aerial imagery and street data by 
Google or Bing maps; and many state and local sets of data) are widely available.  For 
example, most TIGER data (unless updated from more accurate local sources) will be no 
better than plus or minus 275 feet in terms of location of the street centerline.  
Furthermore, portraying most streets (including 6 lane streets divided by a median) as a 
single centerline and even interstate highways as two centerlines is fundamentally 
imprecise and generally inaccurate.  TIGER also portrays thousands of roads that do not 
exist.  In fact, many previously coded streets may have either been closed or used for 
some other purpose.  TIGER also misses thousands of newer streets and is noted for 
having numerous inaccurate address ranges, street names, street types and street 
directions.  All of which makes using TIGER for geocoding customer or unit address data 
problematic. 
 
Of course, TIGER street data is periodically and continuously updated mostly by local 
governments that report revisions and errors, but in rural or less organized areas these 
errors are not corrected for decades.  This can lead to streets being miles away from their 
actual location and geo-coded points (e.g., buildings) are thousands of yards away from 
their correct location.  Efforts to use hand held computers to add missing housing units, 
during the decennial census to the millions existing map spots, have been abandoned by 
the US government (due to budgetary and software and hardware problems).  Handheld 
data entry devices with GPS capability are however being used by permanent census staff 
that are conducting field interviews as part of ACS to record information including more 
accurate locations for missing or inaccurately located housing units.  Today smart phones 
can display better maps (plus imagery) from Google or Bing maps, then the antiquated 
systems that the US government is trying to use.  Since India would be building their 
systems from scratch, it would have the added benefit of investing in the most current 
“off the shelf” technologies available. 
 
While TIGER has been the most popular geo-demographic data set in the US, there are 
other products produced by the US Census Bureau (USCB), which is part of the US 
Department of Commerce (DOT).  These products included general economic activity 
data (e.g., labor markets, retail sales), agricultural census estimates, population estimates, 
projections, etc.  One of the major drawbacks of all these data types was that they were 
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not usually available in a GIS compatible format, hence making it somewhat difficult to 
use by the marketing community, particularly in spatial analysis. 
 
For decades, there have been several private sources of data also available.  These include 
time series census data from ESRI (The Environmental Systems Research Institute; see 
www.ESRI.com) or GeoLytics, Inc (see www.Geolytics.com).  These include annual 
estimates of the population based on sophisticated mathematical models (not counts or 
surveys) and population data placed in the same geographic enumeration units so that 
splits of census tracts do not cause apparent shifts in population due to growth in the 
number of enumeration units.  Then there is the census data adjusted with population 
estimates from numerous sources (e.g., those from ESRI based on addresses added to US 
Postal Service delivery sequence files).  Finally, there is lifestyle segmentation profile 
data (e.g., ESRI’s Tapestry and Claritas’ PRIZM, P$YCLE and ConneXions data sets). 
 
Issues with Geo-demographic Data 
While all these data sets have served marketing research well for decades, there are 
several potential issues and/or drawbacks with these primary sources (i.e., decennial 
census) of data and those products derived from it.  Of greatest importance is that in a 
highly mobile society like the US, where the average U.S. family moves every 7 years, 
such data is practically obsolete even before it is made public.  The recent economic 
downturn, as well as natural disasters (e.g., hurricane Katrina), have accentuated this 
problem.  Also, every ten years, approximately 500,000 short term enumerators 
(employees) are hired to do the field work involved in counting and interviewing the 
population with follow-ups and recounts.  Most of them have little or no training (which 
causes problems).  It typically takes two or more years for full release of the data (e.g., it 
was 2002 when the 2000 census data first became fully available and as of the spring of 
2011 the first data from the spring 2010 Decennial census is beginning to trickle out (but 
for only selected issues in a few states and national population totals).  From a political 
standpoint, USCB would prefer to have new data and information released continuously 
(i.e., annually or semi-annually) rather than a massive data dump every ten years.  
Therefore, the development of the American Community Survey (ACS) was a response 
to these and other related issues. 
 
The ACS Data 
Although the ACS actually began as an experiment in 1996, it was not until 2005 that it 
was rolled out nationwide and not until 2006 that those living in group quarters (e.g., 
prisons) were included. ACS is a sample (not a census) of approximately 3 million US 
households per year.  Only in 2007 were data for areas (usually counties) with 65,000 
persons or more available.  In 2008, areas with 20,000 to 65,000 populations were 
available.  In 2009, estimates for all areas (counties with less than 20,000 populations) 
became available.  All of this data was only at the county level (not for census tracts, 
blocks groups or blocks). However, even with the over-sampling built into the survey of 
persons in low population areas, it will take 17 years for the sampling percentage (1 in 6) 
to reach that would have been conducted had the more in-depth questions of the Census 
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long form been administered in 2010.  In fact to bolster the case for the ACS, the long 
form was not administered during the April 2010 census count. 
 
Some counties in the US are relatively small (i.e., with populations of a few hundred to 
2,000 persons).  In these low population areas with 20-750 households, if approximately 
1% of households were sampled annually, the population characteristics of these counties 
would be based on a sample of only a few households.  In fact, in the case of Loving 
County (population 57), it is likely that only a single household or at most two would be 
sampled over the 10 year duration (Neidert, 2008).  Therefore, the ACS employs over-
sampling in low population areas.  This implies that large population areas, where most 
of the wealth, business activity, and innovation in the US take place are relatively 
speaking under sampled. 
 
While the ACS is not a perfect system, it is what the US government currently does.  It 
effectively cannot be abandoned or revised until 2015, unless all users of census data 
(e.g., marketing researchers and town planners) want to be left with only the 2000 
decennial data to turn to answer most of their questions related to geodemographic 
analysis.  Perhaps most significant for market researchers and anyone else interested in 
geodemographics data, the USCB abandoned the use of the long form in the 2010 census. 
Thus the great richness of demographic detail not covered in the scanty short form will 
only be available from the ACS.  The 2010 census count did not inquire about income, 
housing characteristics (including ownership, value, and mortgages), ancestry, 
transportation, family and marital status, health insurance, educational attainment, 
veteran status, employment and a range of other questions.  The only information the 
2010 decennial census will generate is the, age, gender, race, Hispanic origin of residents, 
and the household size.   
 
ACS Characteristics 
The ACS has several unique characteristics.  The ACS started in 1996 in four test 
marketing counties in the US.  It was expanded in 2001 to 36 counties.  Full 
implementation was done in 2005 (i.e., in every part of the USA).  Today, the ACS is 
conducted continuously with 250,000 households receiving the survey by mail monthly 
based on the US Post Offices Master Address File (a source with many errors - 
particularly when someone that has moved does not mail in the paper “change of address 
form”).  The ACS has a three month processing cycle and the process extends over a 10 
year period (2005-2015).  Thus, the ACS should have surveyed 30,000,000 households 
over this time frame (which is statistically equivalent to 1 in 4 households compared to 1 
in 6 that would have received the census long form if the procedure in place since 1930 
had been followed in 2010).  The ACS contains “almost” identical questions to the 2000 
decennial census long form.  This is a great loss to market researchers, since questions 
such as potentially those about Internet use and access, use of cellular phones, and access 
to media were not included.  While a variety of relevant questions have not been added, 
the questionnaire still enquires about use of firewood to heat and light homes as in the 
1930 census. This lack of inclusion of relevant questions was done largely to blunt 
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criticism.  The surveys are mailed out and mailed back, with Computer Assisted 
Telephone Interview (CATI) follow-up.  There is a separate methodology for those in 
group quarters (e.g., dormitories, prisons, etc.), which began only in 2006 and is still 
under refinement. Basically, a group housing unit is randomly selected from among a 
larger group of such units then about 1 in 10 of the residents of this unit is randomly 
selected to be surveyed by administration of the survey in person.  Between the years 
2001-2004, ACS was not conducted in every US County.  Therefore, persons living in 
some small population counties were not surveyed.  This led to a variance in the 
proportion of areas where the survey was conducted (e.g., Nevada and New Mexico had 
the lowest coverage during this initial phase). 
 
ACS Methodology 
All places and counties with 65,000+ populations have data available annually since 
2005.  For countries and places with 20,000 to 65,000 populations, data will be available 
every 3 years (this was collected in December 2008 for first time).  For counties with less 
than 20,000 populations (i.e., census tracts, zip codes, and block groups) data will be 
available every 5 years (i.e., 2010 for the first time).  Data will also become available for 
congressional districts, county subdivisions, and Indian reservations in 2011.  India could 
very easily begin this process, since they already partition each state into smaller 
subgroups (e.g., districts).  There are 35 states and approximately 600 districts in India 
today. These districts are subdivided into smaller groups called sub-districts.  These are 
further subdivided into tehsils, which are subdivided into sub-tehsils.  These sub-tehsils 
are subdivided into blocks.  For example, in Haryana there are four divisions (i.e., 
Ambala, Rohtak, Gurgaon and Hisar) which include 21 districts. These districts are 
divided into 47 sub-divisions, 67 tehsils, 45 sub-tehsils and 116 blocks.  It is interesting 
to note that the highest population district in India is East Delhi with a total district 
population of 1,763,710.  Conversely, Yanam is the district with lowest population in 
India.  Yanam is a part of the Union Territory of Pondicherry and has a population of 
31,394 (2001 census). 
 
Sampling Strategy 
Approximately 250,000 households are randomly contacted every month in the US.  
While sample size is independent of the population size, to be compatible, India would 
probably have to sample approximately 1 Million households per month.  There is over-
sampling (those with large variations) in small population areas.  Only residences that are 
listed in the master address file (which is updated every 6 months) from US Postal 
Service (USPS) delivery sequence files will receive surveys in the mail. The twenty-four 
page ACS questionnaire is addressed to “Dear Resident”.  After a month (unless the 
survey is returned), a follow-up letter will be sent.  The month after that (if the survey is 
still not returned), the first of 3 computer generated calls will be made.  If no response is 
received, then a human will try calling several times.  The personal calls originate from a 
large call center in Jeffersonville, Indiana, with a staff of 7,000.  The USCB has opted not 
to contact cell phones at all.  This is a self defeating strategy in the US, since a growing 
proportion of households are abandoning land line phones, with as many as 24% of adults 
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now residing in households without landline phone access.  Since land line phones are 
not widespread in India this is a non-starter there and not a long term strategy in the US 
either.  In the US, most cell phone companies charge for air-time, irrespective of who 
initiates the call.  In India it is generally the caller (and not the receiver) who pays for the 
call.  The problem of charges for the calls can certainly be easily dealt with (e.g., by 
requiring cell phone providers to make the calls free to all cell phone users that receive 
them from the government).  With cell phone penetration continuously increasing in 
India, an alternative methodology (where no mail outs are done at all) could be easily 
replaced (e.g., random digit dialing plus 1). 
 
Issues with the ACS Sampling and Methodology 
While the above stated methodology seems logical, it has some serious flaws.  
Identifying and discussing these problems should helps countries like India design a 
superior methodology.   The questions on the ACS form are almost identical to the 2000 
decennial census long form (with some small changes).  For example, ancestry categories 
vary in the ACS.  In 1990, Cajuns was an example of a possible ancestry among 21 other 
examples.  In the ACS, Cajuns was dropped and 16 examples were given (this 
incidentally caused the apparent disappearance of over 800,000 “Cajuns” from the U.S. 
between 1990 and 2000).  Ancestry also caused a problem related to Arab Americans.  
Official guidance from the USCB was to check the box “other.”  The odd thing about this 
approach is that Arabs, Iranians, and many Asian groups might have a question about 
which race to select.  Unfortunately, they have no guidance, but such vanishing small 
groups as Samoan and Chamorro get their own group explicitly identified. 
 
While not a race per se, the USCB wants Hispanic Americans to indicate both there 
“identity” as well as their “race.” The possible number of permutations is huge (e.g., 
Hispanics from the Dominican Republic are Black race; Hispanics from Cuba are mixed 
race; Hispanics from Argentinean are White race).  Those are all pretty simple issues, but 
what about defining Hispanic in the first place.  Hispanic name is one method but that 
can lead to many complications.  For example, Mr. Morales has a Hispanic surname, but 
his grandfather came from Venezuela to Texas, he is also Irish, German and Italian and 
he speaks no Spanish and has never visited a Spanish speaking country.  Similarly, Dr. 
Hugo comes from Costa Rica, his native language is Spanish but his family name is 
Basque and he feels he is a Latino.  Mrs. Schultz’s grandfather came to Mexico from 
Germany and is a Mexican American who speaks Spanish but her last name is German.  
Finally, Mr. Fernandez is not Hispanic at all; although he would seem to have a Hispanic 
name, but he is actually a Portuguese. By the UCSB methodology, the former Defense 
Minister of India (Fernandez) would have to be a Hispanic.  A similar problem would 
have to be addressed in India, where people mainly identify with a particular state and 
language.  
 
Also “same sex couples living in the same household” is being replaced with “same sex 
partners living in the same household”. This little politically correct variation is likely to 
cause the erroneous appearance of many thousands of previously unrecognized 
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“homosexuals.”  Of course, the USCB will never report any estimate of number of gay 
and lesbian Americans, but market researchers can use this derived data for segmentation 
analysis.  The questions are designed to require three apparently unrelated answers on 
different parts of the form to be chosen to result in identification as a likely gay or 
lesbian.  First, the primary resident (Head of Household) is male (or female).  Next, the 
second (and probably only) adult resident is of the same gender.  Third, the relationship 
type chosen between first and second resident is that of “partner.”  If the genders of both 
residents are the same and the category “partner” is chosen, then a homosexual 
relationship can be inferred.  While it may be interesting to identify this population in 
India, the negative perception associated with being a homosexual would create 
tremendous non-sampling (measurement) error. A similar issue might arise in India with 
populations that have low incident rates (e.g., dacoits, untouchables, Pundits, Brahmins). 
 
The USCB, in its 210 years of conducting census of the US population (they started in 
1790), has never asked any questions about religious affiliation. Nor have they every 
touched the sensitive subject of ownership of firearms, ownership of humans being, etc.  
They did inquire about status of a slave or freed slave and the number of slaves in a 
household up until 1860 (slaves counted for 3/5 of a person for purposes of 
apportionment of political representation although they were not citizens). In the context 
of India, religious affiliation is a critical element for many societal and security reasons 
as well as for marketing (e.g., choice of food types to carry in restaurants). 
 
Another issue involves language assistance. The form is in English with information in 
Spanish about how to request a form in Spanish.  Those reached by automated telephone 
follow-up get the option to select English or Spanish; those who do not respond to 
computerized follow-up and end up receiving a call from a human have the option for 
English or Spanish assistance.  In theory, if someone with limited English language skills 
is encountered, they will be advised that a form in Spanish can be mailed to them and 
eventually (again in theory) a field worker accompanied by a translator would be 
dispatched. While written forms are available in English, Spanish, Vietnamese, Chinese, 
Korean, Polish, Russian, Portuguese, Haitian Creole, French, and Arabic (U.S. Census 
Bureau, 2010a), the call center can only assist people who speak Spanish.  Given that the 
majority of surveys are not returned by mail, recipient’s response to the follow-up phone 
calls is the key to obtaining information.  Since India has several official languages, 
forms would have to be available in each of these disparate languages.  Every state would 
have to be set up with its own call center to make follow-up calls, and translators would 
have to be available in numerous dialects. 
 
There is no denying the fact that the ACS form is intimidating (e.g., multi-syllable words 
and 24 pages long).  In many cases respondents can skip many of the pages if those issues 
do not pertain to them. One of the authors (Leipnik) had the ACS administered in person 
since the phone number was wrong in the UCSB data and the home address incorrectly 
mapped. The process took several hours.  However, if done efficiently, the survey could 
be conducted in less than an hour.  Very few undocumented persons would bother to 
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voluntarily return any document to the Federal government with assurances of 
confidentiality (especially since the government has increased workplace raids, 
deportations, and tighten border security).  In fact, the often stated and adamant assertion 
of the confidentiality of responses by the USCB was discredited when the USCB agreed 
to map and identify Americans of Arabic ancestry (after the 9/11 attacks).  The UCSB 
provided the Department of Homeland Security information with zip codes that had more 
than 1,000 Arabs along with a second listing of zip code on individuals with Egyptian, 
Syrian, Jordanian, Palestinian, Moroccan, Iraqi, and Lebanese heritage (Arab American 
Anti-Defamation League, 2004).  In 1941, the USCB used responses to the 1940 census 
to help the US Federal government round-up Japanese Americans for detention.  A 
similar problem would exist in India where there are undocumented immigrants from 
Nepal, China, Burma, Sri Lanka, etc. who would be reluctant to complete an official 
government form. 
 
The USCB has residential locations (i.e., addresses) for millions of respondents which 
they can then tie in with responses to the ACS forms.  This information could be used to 
target enforcement efforts or by the Internal Revenue Service (IRS) to collect taxes, etc. 
(EPIC, 2008).  Since India has millions of residents who do not pay income taxes, such a 
problem would be magnified in India.  These factors ensure that an under sampling and a 
under reporting of undocumented workers, Hispanics, recent immigrants, and other 
groups that are marginalized (e.g., those earning minimum wages) will continue and 
worsen.  In fact, those with limited English are likely to be ignored by the ACS 
methodology.   
 
Issues with Non-response 
If no ACS form is returned and/or responses are not collected over the phone, then field 
staff will attempt to contact one in three of the non-respondents.  If that fails, then 
residence will be listed as “vacant”, but may be randomly sampled again 5 years later.  
Thus 2/3 of non-respondents are removed from the sample.  This means that those with a 
more middle class life style will be more likely to be found without the need for field 
follow up and thus will be over represented. There is no statistical reason for giving up on 
follow up in 2/3 of cases of non-respondents; the reason is that the cost of field 
enumerators who are full time employees with compensation for travel expenses and 
generally physically large territories to cover is far higher per survey than automated and 
centralized methods.  In the Indian context with many areas with poor roads local 
contacts would also be costly, but the salaries would be far lower and many existing local 
government officials could be inducted into a corps of enumerators/survey takers.   
 
The ACS sampling procedure has significant flaws. Firstly, the form is addressed 
generically to “Dear Resident.”  Someone in each “residence” must assume responsibility 
for being a “Head of Household” and fill out the cumbersome 24 page form.  In shared 
living arrangements, finding a person to do this is problematic.  Contrary to all logic, the 
USCB assumes that persons that have their own address (and key) are in separate 
residences and are all capable of individually responding to the ACS instrument.  
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Therefore, each residence in a retirement apartment complex, college dormitories, 
assisted living facility or similar facility will be contacted independently.  While this may 
seem logical, one may encounter people with physical and mental disability, high 
illiteracy, etc. in these group quarters.  One possible solution to this issue is to work with 
administrators (e.g., residence hall directors, prison warden) to fill in information about 
their residents; as was the typical pattern with boarding house operators, prison officials, 
etc. in the past.  In contrast, persons in prisons, nursing homes (i.e., without separate 
addresses and/or door keys), mental hospitals, military barracks, group company housing 
(off-shore oil production facilities), are surveyed by a far more cumbersome procedure 
that was not fully implemented until 2006 (meaning that even by 2015 it may not be 
complete).  For example, in the case of a prison, a correctional facility in a state or county 
jail (or a federal one) will be randomly selected, then a cell block (or barracks) within 
that prison will be randomly selected, then usually 10% of the inmates in the cell block 
with be randomly selected (say based on cell or bed numbers) then the instrument (i.e., 
the identical instrument used nation-wide - asking about home ownership, commute time, 
income, etc. is given).  This is similar to two-stage area sampling (a type of clustering 
techniques) that the government has been using for decades when assessing the validity 
of the census.   
 
The census in 2010 attempted to count Americans living in a few countries (e.g., France, 
Kuwait, Mexico, etc.), but otherwise expatiates are absent from the census enumeration 
and unavailable for the ACS.  Likewise, Mormons that are on mission are counted as 
absent thus reducing the population of Utah by as many as 20,000.  There is a huge 
Indian Diaspora and many members of it have close ties back to India, but enumeration 
and survey of them would be a major challenge.  In 2000, Utah missed beating out North 
Carolina for an additional congressman by 8,000 people.  Utah brought a federal law suit 
against the USCB arguing that Mormons on mission should be counted.  Also, Federal 
prisoners in North Carolina who had come from other states and would presumably leave 
North Carolina at the completion of their sentences (there are no paroles in the federal 
system) should be counted in the states they originated from.  The suit was rejected by a 
federal judge, but it illustrates many of the challenges facing census takers.  India has a 
similar problem, because it is estimated that approximately 30 million individuals of 
Indian origin live outside India.  This Diaspora is larger than all but a few nations and is 
similar to that of Canada. 
 
Not only are expatriates, missionaries and off shore workers likely to be poorly counted 
by the decennial census and missed entirely by the ACS, but soldiers fighting in Iraq and 
Afghanistan are counted in very odd ways.  Those that are in permanently stationed 
group quarters will be counted as residing on base in the US (no matter where they were 
actually deployed) and those that live in private housing off base will only be found if 
they are not deployed.  Thus bases with most soldiers residing in base housing will have 
an artificially high population ascribed to them.  Those soldiers residing in private off 
base housing will be missed.  Thus the timing of census counts in relation to both 
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deployment and housing characterizes will cause large changes in counted, surveyed and 
imputed numbers of personnel. 
 
Other Issues with ACS 
The fact that the ACS is continuously conducted raises a number of problems at the same 
time that it tries to solve the issues of the decennial census.  For example, in the decennial 
census the principle residence is the one that respondents are supposed to use in reference 
to questions such as home value, commute time, rental or ownership, indoor plumbing, 
etc.  But in the ACS, those persons that are at a summer home, a winter home, a vacation 
home or working temporarily away from their permanent home have to decide which 
home to select.  The rules are confusing, but basically if the person has been in the 
second home for 3 months then that is the permanent home.  The impact of this 
seemingly minor adjustment will be profound with respect to location and status of the 
millions of “snow birds” (perhaps as many as 6 million).  The inability of USCB to 
imagine a situation where people divide their time between multiple locations is a serious 
flaw.  For the decennial census, it is necessary that people declare a principle residence, 
since that data is used to apportion the electoral districts and is constitutionally mandated.  
Conversely, there is no requirement (nor constitutional basis) for the ACS.  Marketers 
should anticipate large increases in population, wealth, etc. in vacation Mecca’s (e.g., 
Hawaii and Florida) and a loss of people from northern states (such as elderly white 
persons in the New York and New Jersey).  Parenthetically, since (East) Indian 
Americans are the wealthiest single group in the US many of them have multiple homes. 
Since many are technologically sophisticated the ability to reside part of the year in one 
home and move among multiple homes is facilitated.  Except for a few affluent Indians in 
India, this should not be a problem for India since most do not have vacation homes 
where they spend fair amount of time. 
 
The computation of income is also more cumbersome for the respondent.  Take the case 
of the person that receives the form in July.  They will be asked to figure their income in 
that past one year.  Few Americans can do this accurately (i.e., overtime pay/cut, 
consulting, summer jobs, raises, etc.).  Income is always self reported (understated by 
many people engaged in underground economy and overstated by a few egotists).  Now 
even conscientious individuals will only be able to give an approximate answer.  Far 
better would be to ask what the taxable income for that past calendar year was (but that 
might also make respondents suspicious of the government).  In any case, the response to 
ACS will be even less likely to be accurate than the decennial census.  This is critical to 
marketers using income as a segmentation basis.  This problem would be larger in a 
country like India where people do not report their true income (primarily due to the large 
black economy).  Some nations such as Switzerland omit all questions about income on 
their census and several nations with accurate population registries such as Germany and 
the Netherlands have given up conducting a census of population entirely for several 
decades. 
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One of the greatest failures of the ACS is that while it uses virtually the same instrument, 
a totally different methodology is used than the decennial census.  Therefore, virtually 
none of the responses can be compared to the previous census information.  However, the 
USCB (which is federally funded) is so afraid of legal challenges that they opted to try to 
ask the same questions that had passed legal muster in 2000 (General Accounting Office, 
2003).  Thus, we have several questions about indoor plumbing, heating, and lighting the 
home with wood, candles, or kerosene (that first appeared in the 1940 census), but only 
one about high speed internet, satellite television, telecommuting or other issues of 
interest in the 21st century.  In fact, very few new questions were even added in 2000 to 
the 1990 long form.  The only significant one was grandparents who were caring for 
minor children.  Over 6 million grandparents were found to be the primary care givers for 
minor children, with single motherhood, and imprisonment and drug addiction of 
biological parents being the most common cause ascribed to this phenomenon.  It would 
be best for India to develop their own questionnaire and ask questions that would be 
relevant and important to the government of India (i.e., questions about plumbing, 
lighting, internet, cell phone would all seem logical in a country with such disparity). 
Since India is still in many regions a largely agricultural society (approximately 50% still 
farm), some questions from the Census of Agriculture (also administered by the USCB 
but every 2 years and in off years) would perhaps also be valuable to explore. 
 
Based on previous discussion, it is anticipated that stable middle class Americans with 
fixed mailing address, a land-line phone, and a dutiful adherence to notions of civic 
responsibility will respond rapidly and fully to the ACS.  Unfortunately, the poor, 
minorities, undocumented, young people, and the highly mobile will respond much less 
frequently and more slowly.  Conversely, the ACS methodology will also miss the 
wealthy and technologically empowered (these residents will block and screen calls).  
Those who use a smart phone and an email address far more than a snail mail address or 
landline phone will also be missed.  Thus, the ACS may achieve its goal of surveying 
250,000 households per month and collecting some sort of response within 3 months, but 
the responses will increasingly come from a subset of Americans that is less and less 
representative of a diverse cross section of Americans (that will probably include under 
representation of East Indian Americans and in particular Pakistanis and Bangladeshis 
who are like many Muslim Americans rather disaffected by post 911 issues).  Generally, 
the respondents are likely to be urban, middle class, and white, thus deepening 
undercounts present for these groups in the decennial census.  Perhaps more importantly 
for market researchers, those persons who have the income to make them difficult to 
reach by telemarketers and who are using the Internet and cell phones as communication 
modalities will also be missed. 
 
Response rates to the initial mailing of the ACS fell from 40.6% to 34.0% in the period 
from 2000 to 2007.  This compared with an initial response rate to the mail out mail back 
version of the long form of the decennial census of 68.1% in year 2000.  It seems that the 
response rate to the ACS will be far lower than the decennial census.  The vast numbers 
of enumerators for the decennial census are a more effective force for collecting 
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information than a smaller number of permanent field workers and the rather ineffective 
series of two letters and six calls plus an often futile field visit attempt.  Thus, we can 
predict far more vacant properties to begin to appear in the U.S.   Confounding this error, 
is the fact that as a result of the economic downturn, there will be a real increase in 
vacant foreclosed homes and abandoned vacation homes.  
 
Perhaps the most profound flaw in the ACS is that it was designed in a world where cell 
phones and the Internet were not considered as important. The ACS does not attempt to 
call people on cell phones, yet land-line phones are being abandoned at an accelerating 
rate (approximately 24% of the US population today does not have land lines).  The ACS 
does not imagine a situation where bills are paid on-line and the mailing address is only a 
vestige of a former location used on a driver’s license.  Particularly among young people 
who are highly mobile, trying to contact them via snail mail with a package addressed 
“Dear Resident” and land line follow up phone calls, is a sure fire recipe for an 
inadequate response now and substantial failure in the future.  India too has a major 
problem with rural address (which may not have street names or numbers).  Conducting 
cell phone interviews (i.e., no mail outs) is probably the best way to reach the vast Indian 
population. No doubt a method to make the calls free to recipients can be mandated. 
 
The problem for marketers is that the 2010 decennial census did not administer the long 
form. Therefore, if the ACS is not conducted continually until 2015, it will not generated 
enough data (especially for low population areas) to be a statistically valid, thereby 
limiting marketing research.  Even for areas with larger populations, due to the over 
counting in low population areas, it will take until 2015 for the standard of 1 in 6 
households to be reached.  This is a major problem for marketers seeking to engage in 
geo-demographic segmentation analysis.  One improvement to the existing methodology 
would be to use cell phone numbers and email addresses to at least try to contact people.  
The unjustified fear seems to be that the form will be filled out multiple times.  That 
eventuality can be reduced by making sure those persons at the same residence who each 
fill out the form or respond to the questions over the phone will not be double counted.  
Another improvement would be to provide respondents an incentive to fill out and return 
the instrument. The empty threat of a $5,000 fine and calls to civic responsibility do not 
seem to work.  A creative survey adjustment would be to create an incentive to respond; 
ACS could encourage on line response; the form could be made shorter, etc. 
 
The US government relies on the USPS’s master address file and a very poor commercial 
phone number database.  The government must consider using better data sources (e.g., 
Choicepoint’s or Accudata).  That plus actually determine residential locations using high 
resolution aerial imagery, and GPS rather than using TIGER street centerlines and block 
polygons would be an improvement (NextGOV, 2008).  
 
Despite its many flaws and errors, ACS data will become the mainstay of 
geodemographic analysis over the next decade in the US.  Starting in 2011, it will be 
possible to map demographic characteristics for all the counties in the US.  The data will 



 
 

International Journal of Management Research, Vol. 2, No. 1 June 2011 
 

 28

have been gathered by more experienced census workers than are employed in the 
decennial count and it will not rely on such indirect information as interviwews of 
landlords or neighbors.  Although it will miss significant parts of the population, for those 
from which data is in fact collected, that data should be comparable in quality to that 
collected from the census long form in 2000.  Some maps that can be generated using a 
GIS with ACS data include reported median household and per capita income, heath 
insurance status, mortgage debt, employment, commute times and modes, home 
ownership or rental, and educational attainment.  Also such traditional demographic 
measures as Black, Asian, Hispanic, Eskimo/Native American and White race, ancestry, 
age, gender, marital status and relationship of the head of household to minor children 
will be possible to determine, map and spatially analze. 
 
Conclusion 
ACS is underway in the US and is inevitable and has replaced the long-form based 
information that was previously collected.  ACS will provide more up-to-date 
demographic information (up to 12 years more current for large population areas, up to 8 
years more current for all areas). ACS will be somewhat less accurate than the decennial 
census long form, because of less field-work and a smaller sample (versus a census of 
entire population) collected every 10 years.  ACS will cause changes in reported income, 
in number and location of persons with second homes, and who are on active duty.  
Increase in accuracy due to not accepting input from landlords or neighbors (except that a 
residence is vacant) will be more than offset by loss of responses by 2/3 of non-
responding residences where there will be no field follow up.  Over time, the response 
rate (which is lower than for decennial census) will continue to fall as land-line phones 
and “snail” mail addresses are abandoned in favor of cell phones and email addresses. 
 
While there are several sources where a marketing researcher may obtain ACS data, the 
easiest and cheapest location of ACS data is the American Fact Finder web site (i.e., 
http://factfinder.census.gov).  This data can be used to generate on-line maps.  It can be 
downloaded in a pipe delimited ASCII format.  It can be easily imported into SPSS or 
SAS (using a down-loadable template).  A table can be created that can then be exported 
to an Access file.  Finally, the database table can be joined to a GIS format layer of 
census boundaries and used to create a geo-database that can then be analyzed in many 
ways with commercial GIS software such as ESRI’s ArcGIS. 
 
In summary, the Indian government could look at some of these issues and advantages of 
the ACS and design a better census system that is more compatible with India’s need to 
study its population.  Since India would be building a system from scratch (rather than 
US which had to modify an existing system), they could benefits from the mistakes of 
other’s.  Having an accurate and comprehensive system  for collection of geo-
demographic data is of tremendous benefit to marketing researchers who are attempting 
to develop marketing strategies to target appropriate populations as well as for social 
scientists, economists, public health practitioners, government, and society as a whole in 
any nation particularly one as large and diverse as India.   
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Applying Intermediate Technology for Sustainable Development 
 

Appa Rao Korukonda* 
 

Abstract 
The concept of appropriate technology was popularized in the late 1960s and 1970s in a 
number of developing countries, but has since fallen out of favor as globalization became the 
Mantra of economic development throughout the world.  In this paper, the author sketches 
out the limitations of large-scale technology and their potential impact on system stability.  
Drawing on the concept of Normal Accidents by Perrow, the notions of Technology 
advocated by E.F. Schmacher, and the Law of Requisite Variety proposed by Ashby, the 
author argues the case for Intermediate Technology for fast-developing economies such as 
India.  It is argued that Intermediate Technology offers a practical solution for sustainable 
development for countries such as India which are witnessing unprecedented rates of 
economic growth and are yet constrained by pockets of inequitable distribution of wealth.   
 
Keywords: Intermediate Technology, Sustainable Development, Developing Countries      
 
Introduction 
There is a good amount of anecdotal evidence to suggest that large multinational companies 
are major monsters that take all joy and pleasure out of work.  They are sometimes equated 
with huge machineries designed to continually look for, exploit and eventually exhaust 
business niches as they arise at a brutal, relentless pace.   A recent article in Management 
Today states, “Unless you are incredibly determined and dogmatic, large firms are such 
faceless bureaucracies. It is a bloody nightmare. The amount of time they have to spend 
kicking, fighting and pushing at big business is way more than small businesses.  What I 
want to do is keep the ethos we have and the mentality we have because, sure as hell, one 
thing I will not end up with is the big-business mentality” (Anonymous, 2009). 
 
Some might dismiss this as sentimental, perhaps Luddite leanings for a bygone era, but closer 
reflection will reveal that there is an element of truth in it.  For example, in turbulent business 
environments, the need to change business models on a continuous basis is necessary for 
survival.  Small and medium enterprises, because of their minimal baggage in terms of fixed 
costs and locked-in human resources, can afford to be nimble, react quickly, and change 
business models on the fly as compared to big business behemoths.   A similar argument is 
echoed by Hibbert (2009) who proclaims, “It's not always the case that biggest is best. 
Sometimes, a small firm can offer a unique sense of perspective and a more agile approach to 
problem-solving”.   This line of reasoning would lead us to think that the economies of scale, 
the primary force for creation of large scale enterprises, is not all it is cracked up to be in 
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times of rapid change.  In this paper, we argue the case for intermediate technology and an 
intermediate scale of operations as a potentially viable alternative to large scale operations in 
order to ensure sustainable development. 
 
If one were to identify a single technological concept that has most dramatically influenced 
the lives and quality of work life of industrial workers, it is the concept of division of labor 
proposed by such luminaries as Adam Smith, the Father of Free Market Capitalism and 
Frederick Winslow Taylor, Father of the Scientific Management tradition.   On the 
theoretical front, Max Weber lent credence to the arguments of both through his model of 
bureaucracy.   
 
We will argue in this paper, that together, these concepts have resulted in unquestioning 
embrace of free market capitalism as the dominant model of economic growth and large scale 
technology as the primary mode of production.  These arguments are presented first.  The 
complications introduced by large scale technology in terms of unexpected, unanticipated, 
complex interactions are illustrated using Perrow’s notion of Normal Accidents. Flywheel vs. 
Doomloop theory proposed by Collins are discussed next to illustrate how the scale of 
operations tends to interfere with the ability to adapt. The implications of large scale 
technology on the distribution and consumption patterns are presented next.  It is argued that 
large scale technology results in concentrations of settlement and makes self-sufficiency a 
thing of the past for any community.  This dominance of firms and capital on the quality of 
life is illustrated.  Finally, the case for intermediate and appropriate technology is presented 
and its implications for self-sufficiency, sustainable development, and quality of life are 
presented. 

 
Tracing the Origins of Large Scale Technology:  Adam Smith and the Case of Pin- 
Making 
Adam Smith is better known as the father of modern day capitalism and his arguments in 
favor of the role of the invisible hand of the market place.  His pin-making example in 
support of the switch from parallel work logic (popularly referred to as the craft technology) 
to sequential work logic (popularly known as division of labor) have not acquired as much 
popularity, but these arguments are at the heart of division of labor, the precursor to the 
wholesale adoption of large scale technology  (Smith, 1904). In Smith’s own words,  
 

‘The greatest improvement in the productive powers of labor, and the greater 
part of the skill, dexterity, and judgment with which it is anywhere directed, 
or applied, seem to have been the effects of the division of labor....To take an 
example, therefore, the trade of the pin-maker; a workman not educated to 
this business, nor acquainted with the use of the machinery employed in it, 
could scarce, perhaps, with his utmost industry, make one pin in a day, and 
certainly could not make twenty. But in the way in which this business is 
now carried on, not only the whole work is a peculiar trade, but it is divided 
into a number of branches, of which the greater part are likewise peculiar 
trades. One man draws out the wire, another straights it, a third cuts it, a 
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fourth points it, a fifth grinds it at the top for receiving, the head; to make the 
head requires two or three distinct operations; to put it on is a peculiar 
business, to whiten the pins is another; it is even a trade by itself to put them 
into the paper; and the important business of making a pin is, in this manner, 
divided into about eighteen distinct operations, which, in some factories, are 
all performed by distinct hands, though in others the same man will 
sometimes perform two or three of them.  
 
I have seen a small manufactory of this kind where ten men only were 
employed, and where some of them consequently performed two or three 
distinct operations. But though they were very poor, and therefore but 
indifferently accommodated with the necessary machinery, they could, when 
they exerted themselves, make among them about twelve pounds of pins in a 
day. There are in a pound upwards of four thousand pins of a middling size. 
Those ten persons, therefore, could make among them upwards of forty-eight 
thousand pins in a day. Each person, therefore, making a tenth part of forty-
eight thousand pins, might be considered as making four thousand eight 
hundred pins in a day. But if they had all wrought separately and 
independently, and without any of them having been educated to this peculiar 
business, they certainly could not each of them have made twenty, perhaps 
not one pin in a day; that is, certainly, not the two hundred and fortieth, 
perhaps not the four thousand eight hundredth part of what they are at 
present capable of performing, in consequence of a proper division and 
combination of their different operations....’ 

 
Smith’s arguments in favor of division of labor are largely responsible for division of labor 
and deskilling of labor (because a workman is no longer required to acquire mastery over 
multiple skills, all that was needed was the ability to repeat a small, insignificant, and minute 
part of the overall task).  As no rational argument could be presented against the economic 
gains offered by Division of Labor, it came to be adopted almost universally from the height 
of industrial revolution to this day.  The only dissenting voice was that of Marxists who 
identified the non-economic implications of division of labor in terms of transfer of the 
bigger picture of work to the capitalist class from the working class.  However, this argument 
failed to hold ground in the face of enormous economic impacts gained by the use of division 
of labor and the willingness of most of the owners of the means of production to share a part 
(albeit an insignificant part) of their gains with the working class.   
 
Division of labor also made it necessary to bring the assembly line technology to the shop-
floor. As the assembly line could be kept running round the clock, the only feasible mode of 
production turned out to be large scale technology.  This said, it would be incorrect to lay the 
blame for large scale technology solely at Adam Smith’s door for others, most notably 
Frederick Winslow Taylor, father of scientific management, and Max Weber, father of the 
bureaucratic model of organization, also contributed in major and distinct ways to the 
popularization of the concept.  It is to a discussion of this that we now turn. 
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Weber, Taylor, and Large Scale Technology 
Max Weber (1947), in his classic work on the bureaucratic model of organization published 
in the early 1900s (but translated into English after his death), proposed six essential 
characteristics of bureaucracy, and Division of Labor figures prominently as one of these.  
He was the leading proponent of governance by rules, hierarchy of authority, and separation 
of ownership from Management.  Note that all these characteristics are associated with large 
scale organizations which were increasingly unable to cope with the former models of 
informal management suited only to small scale operations.  So while Weber did not directly 
argue for large scale technology, his model of organizational management was eminently 
suitable for making the large scale organizations manageable. 
 
In his own way, Taylor, the father of Scientific Management, also contributed to perpetuating 
standardization of work through his advocacy of the principles of managing workers and 
ensuring uniformity in doing the job according to the one best way.  This, in turn, is also 
intended to pave the way to increase span of control by restricting the range of deviation 
allowed for individuality in work methods.  The following illustration from Taylor’s (1911) 
classic work illustrates how financial incentives are used to promote standardization of work, 
elimination of individualism, and transforming men into cogs in the large wheel of 
production: 
 

The task before us, then, narrowed itself down to getting Schmidt to handle 
47 tons of pig iron per day and making him glad to do it. This was done as 
follows. Schmidt was called out from among the gang of pig-iron handlers 
and talked to somewhat in this way:  
 
"Schmidt, are you a high-priced man?"  
 
"Vell, I don't know vat you mean."  
 
"Oh yes, you do. What I want to know is whether you are a high-priced man 
or not."  
 
"Vell, I don't know vat you mean."  
 
"Oh, come now, you answer my questions. What I want to find out is 
whether you are a high-priced man or one of these cheap fellows here. What 
I want to find out is whether you want to earn $1.85 a day or whether you are 
satisfied with $1.15, just the same as all those cheap fellows are getting."  
 
"Did I vant $1.85 a day? Vas dot a high-priced man? Vell, yes, I vas a high-
priced man."  
 
"Oh, you're aggravating me. Of course you want $1.85 a day-every one 
wants it! You know perfectly well that that has very little to do with your 
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being a high-priced man. For goodness' sake answer my questions, and don't 
waste any more of my time. Now come over here. You see that pile of pig 
iron?"  
 
"Yes."  
 
"You see that car?"  
 
"Yes.” 
 
"Well, if you are a high-priced man, you will load that pig iron on that car to-
morrow for $1.85. Now do wake up and answer my question. Tell me 
whether you are a -high-priced man or not."  
 
"Vell-did I got $1.85 for loading dot pig iron on dot car to-morrow?"  
 
"Yes, of course you do, and you get $1.85 for loading a pile like that every 
day right through the year. That is what a high-priced man does, and you 
know it just as well as I do."  
 
"Vell, dot's all right. I could load dot pig iron on the car to-morrow for $1.85, 
and I get it every day, don't I?"  
 
"Certainly you do-certainly you do."  
 
" Vell, den, I vas a high-priced man."  
 
"Now, hold on, hold on. You know just as well as I do that a high-priced man 
has to do exactly as he's told from morning till night. You have seen this man 
here before, haven't you?"  
 
"No, I never saw him."  
 
"Well, if you are a high-priced man, you will do exactly as this man tells you 
to-morrow, from morning till night. When he tells you to pick up a pig and 
walk, you pick it up and you walk, and when he tells you to sit down and 
rest, You do that right straight through the day. And what's more, no back 
talk. Now a high-priced man does just what he's told to do, and no back talk. 
Do you understand that? When this man tells you to walk, you walk; when 
he tells you to sit down, you sit down, and you don't talk back at him. Now 
you come on to work here to-morrow morning And I'll know before night 
whether you are really a high-priced man or not."  
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It can be seen at once that if Adam Smith’s sequential work logic is directly responsible for 
assembly line technology and large scale operations, Taylor’s Scientific Management can be 
credited with deliberate destruction of the human spirit in work design.   Weber’s theory of 
bureaucracy succeeded in lending credence to both practices in the name of organizational 
efficiency.   
 
Perry’s Notion of Normal Accidents, Ashby’s Law of Requisite Variety 
Perrow’s (1984) notion of Normal Accidents suggests that when complex systems are 
designed as in the case of production logic required for large scale technologies, there is 
inevitably a tight-coupling among the subsystems in addition to complexity of their 
interaction and the incorporation of redundancy of features.  As a result, he argues that 
unexpected interactions can be expected to result as a matter of course and no single cause 
can be isolated as responsible for system failure.   Perrow uses the notion of Normal 
Accidents to refer to disastrous failures of large, complex systems such as the case of Union 
Carbide accident in Bhopal, India and argues that accidents of this nature are typical, 
inevitable, and a natural consequence of the type of production logic that is inherent in their 
design. 
 
Thus the central thesis in Perrow’s theory of Normal Accidents is that regardless of the 
intentions of the designers, system failures are inevitable in large and complex technologies.  
Though the focus is on catastrophic failures, it is argued that catastrophic failures are no 
different from ordinary failures running out of control because of system interdependencies.  
As Weick (1979) states, “Loose coupling occurs when two separate subsystems have few 
variables in common, or when the common variables are weak compared with other variables 
that influence the system.”  Because of this structural characteristic of loose coupling, there is 
an element of independence for the subsystems, but it is gained at the cost of efficiency.  
Loosely coupled systems are not as efficient as tightly coupled ones.   As Perrow (1984) 
explains, tightly coupled systems are marked by clear benchmarks of performance, low levels 
of tolerance, little or no slack in inventories, equipment, processing time, or personnel.  It is 
indeed these characteristics that make tightly coupled large and complex technologies lean, 
efficient, and productive (Dyer & Nobeoka, 2000).  On the flip side, as we have seen, tight 
coupling contributes to multiplicity of interactions between them in unexpected unforeseen 
ways. 
 
Ashby’s (1958) Law of Requisite Variety makes a similar argument by arguing that the level 
of complexity in the system requires a similar level of complexity in any system designed to 
control it.  Thus, the larger, the more complex, and the more unpredictable the system, the 
more difficult it would be to control and channel the system behavior.  This is one additional 
argument against the unquestioning embracing of large scale technology. 
 
Flywheel vs. Doomloop 
As per conventional wisdom, larger firms have access to more resources so they can invest in 
building solid infrastructure, acquire the latest technologies, hire the best talent, and achieve 
economies of scale in everything they do.  However, big companies tend to fall prey to doom 
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loop, a notion proposed by Jim Collins (2001) to describe the tendency of large companies to 
create major breakthroughs through quick, and radical changes.  By contrast, the flywheel 
model focuses on developing a sustainable transformation through steady and incremental 
buildup of momentum rather than chasing a grand program---much like pushing on a giant, 
heavy flywheel.   
 
Gabriel (2010) describes the cases of big companies engaged in doom loop characterized by 
endless cycles of restructuring to suit the tastes of new leaders, implementation of big 
programs, never-ending meetings and discussions, and the accompanying management 
hoopla.  By contrast, small companies following the flywheel model tend to place much 
premium on incremental and cumulative processes where “each generation builds on the 
work of the previous.” 
 
Based on the arguments invoked by Normal Accidents as well as the Flywheel vs. Doomloop 
theory, it can be seen that large scale and complex technology can result not just in 
synergistic combination as they are designed to, but also in disastrous financial and human 
consequences that can have damaging effects on the potential for sustainable development.   
 
Large Scale Technology: Consequences and Implications 
One might wonder whether there is something inherently wrong with the use of large scale 
technology.  The answer is yes, for most of the developing nations at least.  Large scale 
technologies result in concentrations of settlement whereby communities also tend to be 
bigger and non-uniform.  People migrate from rural areas to urban areas; lose their roots in 
the community, and reach a stage where work becomes the driving force of their lives.   
 
The nature of work itself is another casualty.  Note that it was the division of labor that was 
responsible for specialization, alienation of the human spirit, and the deskilling of labor.  
Ironically, the moves to counteract these consequences such as Job Enlargement, Job 
Enrichment did not make much headway in reversing the work logic itself because of the 
inherent conflict between the two.  
 
Shifts in patterns of settlement also create inherent inequalities in the use of natural resources 
and to that extent, make it impossible to use natural resources such as wind energy and solar 
energy to meet the community’s needs.  Thus large scale technology also makes it difficult, if 
not impossible to cultivate a sustainable model of development. 
 
As Abramovitz (1986) points out, the growth rate of productivity tends to vary in inverse 
proportion to the level of productivity.  This is consistent with the general arguments of the 
theory of marginal returns.  Thus, for all their touted virtue, large scale technologies cannot 
promise an eternally increasing growth rate. 
 
Concluding Note:  The Case for Intermediate Technology 
The above arguments should serve to illustrate the shortcomings of large scale technology, 
almost invariably accepted as the holy grail of modern development.  A small scale 
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technology or an intermediate technology would result in a more socially equitable 
distribution of the gains of development among smaller communities, facilitate sustainable 
development, and dramatically improve the quality of life of the population.   
 
The Intermediate Technology Group is currently creating a work logic whereby technology is 
used to enrich and enhance the quality of life of the working poor all over the world.  In more 
general terms, perhaps the solution lies in Appropriate Technology, which is usually 
synonymous with Intermediate Technology in the context of developing countries.  However, 
factor abundance is perhaps a more critical concept that we need to take into account when 
considering the scale of technology.   Multinational corporations located in developed 
countries usually are the ones having the resources to develop new technologies.  They have 
little or no incentive to promote adaptation of the production technology to suit local 
conditions except when it has a direct impact on the market share or sales.   While 
Appropriate Technology usually advocates preservation of the local culture,  and community 
lifestyles through necessary changes, what is more important is the adaptation of the 
technology to suit local conditions of factor abundance---for example, development of 
capital-intensive technologies for capital-intensive countries, and labor-intensive 
technologies  for labor-intensive countries (Ferrantino, 2009).   
 
Appropriate Technology (AT), a concept popularized by Schumacher (1973),  can be defined 
as a set of those technologies that can be easily and economically used from readily available 
resources by local communities to meet their needs (Hazeltine & Bull, 2003; Buitenhuis, 
Zelenika, & Pearce, 2010) .   Appropriate Technology captured a lot of attention during the 
initial stages of its inception among many developing countries including India, but has 
failed to catch on because of expedient demographical alternatives such as out-migration of 
skilled labor and intelligentsia.  These are not technological alternatives, but result in the 
same general effect of transfer of wealth from the developed countries to the developing 
ones.   As Pollock (2009) points out, methods and technologies that favor local, small scale, 
people centered, bottom-up, and peer-to-peer modes are most successful in inducing 
sustainable development.  Unfortunately, though a number of solutions for alleviation of 
poverty through AT are developed in different parts of the world, lack of effective 
Knowledge Management techniques in documentation, retrieval and sharing (Kanter et al., 
2009). With the advent of Internet, open-source methods now have an enormous potential for 
Appropriate Technology solutions to propagate themselves throughout the world.  OSAT 
(Open Source Appropriate Technology) now is gaining momentum as a development 
accelerator whereby technology users can assume the role of technology developers by 
accessing the source code for physical AT designs and engage in a global and massive peer-
to-peer review and modification process to suit local conditions.  A classic example of this is 
the open-source 3-D printer, such as RepRap which can fabricate almost 50% of its own 
components and can act as a self-replicating rapid prototype (Pearce et al., 2010).  
 
Over the years, the case for Intermediate Technology has been transformed to the case for 
Open-Source Appropriate Technology, but the essence of the argument remains the same.  
Compared to the unqualified embrace of large-scale technology, this is indeed a welcome 



 
 

International Journal of Management Research, Vol. 2, No. 1 June 2011 
 

 39

trend that should be nurtured and supported by all those committed to sustainable 
development, empowerment of local communities, and sustainable development. 
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Impact of Ergonomic Changes on  
Office Employee Productivity 
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Abstract 
While human beings have been interested in principles of ergonomics for ages, the 
discipline actually started to evolve rapidly with increasing technology advancement. 
Empirical reports exist about how certain working conditions cause physiological trauma, 
and to some extent affect productivity, though the environment in context has generally 
been the factory.  Office conditions and productivity, and in particular computer work 
and accuracy have not received much focus, yet. This paper reports findings of a study on 
the impact of various ergonomic workplace settings (intensity of light, noise reduction, 
temperature control, etc.) on performance of computer operators. It was observed that 
these ergonomic interventions significantly enhanced job accuracy although merely 
simulating ergonomic actions will not bring in the desired effect.  
 
Keywords: Ergonomics, Performance, Productivity  
 
Introduction 
Ergonomics has gradually evolved as a scientific method of increasing productivity of 
employees in different sectors since World War II. Unlike its contemporary 
‘Occupational Therapy’, which is concerned with treating people after the occurrence of 
disability injury or illness, ergonomics deals with prevention of disability injury of illness 
at workplace (Gainer, 2008). Ergonomics has derived its name from the combination of 
two Greek words- “ergos” meaning work and “nomo” meaning natural law (Pheasant, 
1991). This is a multidisciplinary field of study which borrows knowledge from 
physiology, anatomy and medicine, physiological psychology, experimental psychology, 
physics, and engineering.  
 
Ergonomics & Productivity 
Ergonomic interventions in organisations are aimed at enhancing effectiveness and 
efficiency of performing work and other activities. It is to be noted that both effectiveness 
and efficiency in work can be achieved when there is reduction in errors and increase in 
productivity. Additionally, it is imperative that organisations should aim at improving 
safety, reducing fatigue and stress, increasing comfort of working and job satisfaction and 
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improving quality of life. In addition to other objectives, ergonomics aims to synchronize 
machine or environment to the requirements of operators, thus, augmenting performance. 
 
Factors Affecting Employee Behaviour 
According to the Ontario Federation of Labour, there are four factors that influence the 
worker in an organization: 

a. Task (cognitive vigilance, activities, physiological/biomechanical aspects, 
forces/pressures, information processing). 

b. Physical Environment (lighting, heat/cold, humidity, air quality, acoustics). 
c. Workspace (equipment, tools, displays/controls, workspace design, seating, 

furniture, work surface, height/reach/clearance/dimensions). 
d. Organisation and procedure (medical management, legal considerations, 

management style, shift work, working hours, training, worker input/decision, 
stress).  

 
Literature Review 
A number of studies have been carried out since the conception of ergonomics, to 
establish a relationship between ergonomic interventions and worker’s productivity. 
Govindaraju et al., (2001) found that ergonomics is one of the major factors shaping the 
performance of an individual, in addition to process and personal factors. They observed 
that ergonomic interventions that influenced performance were environmental factors 
(including physical aspects, workplace, access, and work patterns), personal interactions 
(including communication, information, and company policy), equipment (including 
clothing, aids, operator, and system), man/machine interface (including control and 
display) and work demand (including physical and psychological factors). 
 
Lee (2005) found that ergonomics in the way of ergonomic circles in organizations 
improved workplaces which in turn increased productivity, enhanced cost saving, and 
improved safety. Ergonomic interventions by way of changing the shape and size of tools 
were found to affect productivity of operators (Overgard et al., 2007, Genaidy et al., 
2009). In his research on the aged construction workers in U.S., Choi (2009) observed 
that ergonomic interventions in the areas of work design, work environment, and tool 
design were extremely important for reducing accidents and increasing well-being of 
workers.  
 
Existing literature on ergonomic interventions reflect that organisations adopt 
manipulations in areas of workplace settings, noise, temperature, light, etc. 
 
Workplace Settings 
Human neck, trunk, shoulder, elbow, wrist/ hand are prone to be affected in organisations 
where there are repetitive and strenuous working conditions (Nues, 2009). Seats are the 
most important aspects that an organization must look into, especially for workers 
performing sedentary jobs. Seats must be adjustable for workers so that the individual can 
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approach the work in the most comfortable manner that eventually would reduce injury 
(Corlett 2009).    
 
Jayaratne et al., (2009) observed that there is 1.59 times risk recurrent musculoskeletal 
pain in school children when there was a mismatched seat depth-buttock-popliteal length. 
It was further observed that the use of back-rest lessened the risk of recurrent 
musculoskeletal pain. In another experiment it was found that the use of forearm support 
drastically reduced the neck discomfort (Cook et al., 2008). Additionally it was also 
noted that forearm support posture in concave desk was much better for the shoulder than 
when used in the conventional desk. 
 
People using computers operate the mouse frequently. Carpel tunnel syndrome and upper 
extremity musculoskeletal disorder is commonly found in individuals who use mouse 
excessively. Keir et al. (1999) suggest that minimizing wrist extension, minimizing 
dragging tasks and performing other tasks with the hand using the mouse should be done 
to reduce the risk of median mononeuropathy. Zecevic et al. (2000) found that the fixed 
alternative keyboard which had a split angle of 128 and moderate lateral inclination of 
108, promoted a more natural hand position while typing and thus reducing cumulative 
drama disorder of the wrist as compared to an adjustable open alternative keyboard which 
had 158 split settings and resulted in 428 demiboard lateral inclination.  
 
Noise 
Researchers have tried to establish the relationship between noise and performance and 
wellbeing of employees since long. Broadbent’s (1983) investigation reveal that 
moderate levels of noise (not exceeding 85 dB) can affect performance negatively and 
also the selection of strategy of performance. Gulian et al. (1986) observed that the noise 
at workplace does significantly impair the rate of work, but does not affect the accuracy 
of performance. It was also observed that noise at workplace has different effect on 
males’ and females’ rate of work, where the former is not affected while the latter is 
significantly affected. Noise even of a moderate level was found to produce strain in 
workers, especially if other conditions are also unfavourable, and was found to increase 
absenteeism, especially among female employees (Fried et al., 2002). 
 
Furnham et al. (2002) suggest that the impact of noise on performance depends on the 
nature of task (e.g. reading comprehension or solving arithmetic problems), the nature of 
distractor (noise or music), and the personality of participant (extrovert or introvert). The 
study further confirmed that the performance of introverts in case of complex cognitive 
tasks such as reading, was significantly influenced in a negative manner in the presence 
of background noise as compared to that of an extrovert. Employees were found to be 
more distracted, experiencing reduced privacy, having difficulty in concentration, and 
using more coping strategies in an open plan office. There was also self-rated loss of 
work performance due to an increase in the level of sound (Tuomaala et al., 2009). 
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Temperature 
Employees work under different temperatures in an organization. High ambient 
temperatures impair performance by increasing cardiovascular stress (Sparks et al., 
2005). Pilcher et al. (2002) observed that performance of individuals is negatively 
influenced by exposure to hot (900F or Web Bulb Globe Temperature Index or above) 
and cold temperatures (500F or less). This relationship is influenced by other variables 
such as length of exposure to the temperature, task duration etc. 
 
Wigo et al. (2005) noted that the individuals perceived a lowering of room temperature 
and reported that they felt better in the air velocity variation condition as compared to the 
constant velocity condition.  However, no significant effect on cognitive performance 
was observed. 
 
Light 
Light produces a visual sensation upon entering the eye. It influences a number of non-
visual biological effects on humans like influence on productivity (Byoce et al. 1997), on 
the quality of sleep (Foret et al., 1998), and also on the melatonin concentration and 
circadian system (Arendt et al., 2005). Organisations use different types and colours of 
light to produce a daylight effect. Mukae et al., 1992, Noguchi et al. (1999), and Mill et 
al. (2007) observed that the intensity of light and temperature, or colour affect mental 
activity, the autonomic nervous system and also the degree of fatigue and daytime 
sleepiness. Light powered by conventional ballasts are perceived to be less pleasant than 
the light powered by high-frequency ballasts (Kuller et al., 1998). They recommend the 
use of high-frequency ballasts of good quality in case of fluorescence lighting.   
 
Hoffmann et al. (2010) noted that productivity and parameters of circadian rhythm were 
affected by variable lighting system (500-1800 lux, 6500K). However, in the same 
experiment they observed that the regular workplace illumination, i.e. window-less office 
(500lux, 4000K) were much superior to the variable lighting system. Visual performance, 
visual efficiency, and verbal response latency, and hue and saturation qualities of colour 
are observed to be affected by change in the intensity of light which in turn results in an 
increase in time of performing task and errors (Peretti, 1977).  
 
Conclusions from review  
A few authors   (Kuller 1998, Mill et al., 2007, Noguchi et al 1999, Pilcher et al 2002, 
Peretti, 1977,  Wig  et al 2005) have raised a concern that temperature (high, low), 
colour, and light intensity may affect productivity as they are perceived more/ less 
pleasant. Smith (1984) observed that when employees are subjected to psychological and 
physiological overload, both their performance and health suffers. Further, Pheasant 
(1996) noted that any type of pain that arises because of faulty workplace design results 
in more errors and reduced performance of employees.  Tuomaala et al (2009) also 
reported reduced work performance due to noise.  
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However, it has been suggested that while those at a noisy workplace do witness lower 
rate of work, the accuracy does not suffer (Gulian et al 1986) although Furnham el al 
(2002) report that impact of noise on performance would (actually) show up in activities 
such as reading comprehension besides other individual characteristics.  
 
What about impact on performance of jobs on the computer? 
With the rapid change in the environment, jobs have now become demanding. Computers 
have become an integral part of human activities. The pressure of completing large tasks 
within a stipulated timeframe pushes us to computers, giving rise to psychological stress. 
But interestingly, most studies have been conducted in factory environment, and among 
those in offices with emphasis on frequent computer use, the focus is more on 
physiological stress and strain than impact on work performance/ quality. For example,  
(Nues, 2009) has observed that human body (neck, trunk, wrist, etc) goes through a lot of 
stress in the workplace especially in the prolonged use of computers but it is yet to be 
ascertained whether the accuracy and quality of work also suffer. 
 
Hence, the questions: 
 

1. Whether stress and strain on human body (neck, shoulder, wrist etc) would also 
result in lowered job performance for those involved in computer work. 

2. Whether accuracy of a task would get affected by noise in office work, involving 
reading and typing on computer. 

3. Whether performance could be enhanced with suitable ergonomic changes. 
4. Whether performance could be enhanced with mere simulation of ergonomic 

changes. 
 
Objectives of the Research 
The present study was carried out to assess the increase in performance level of computer 
operators, Pre and Post Ergonomic manipulations.  
 
Hypotheses 
H#1  The computer operators will commit lesser errors in typing and thus produce 

better quality work after application of ergonomic principles in their working 
environment as against the previous situation (pre- ergonomic change). 

 
H#2  There will be no differences in errors made by computer operators over a similar 

time interval if no such intervention is made. 
 
Definition of the Terms 
Ergonomics: The application of human biological sciences in conjunction with 
Engineering Sciences to achieve the optimum mutual adjustment of Man and work, the 
benefits measured in terms of human efficiency and his well being. 
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Placebo / Hawthorne effect: Mere changes in the work environment may bring about a 
temporary increase in motivation level of the employees out of perceptions of sympathy 
or sheer belief in the actions carried out, as was observed in the famous Hawthorne 
experiment of the 1920s . The phenomenon has also been noted in medicine where 
control groups are now given sugar pills as against a test-drug to the experimental group, 
to rule out mere psychological improvement (out of a belief in the ‘medication’), called 
placebo effect. 
 
Methodology 
The study was carried out in an Indian PSU in Uttarakhand on computer operators (in the 
computer room) and divided into two parts, pilot and main.. 
 
1.  The pilot study was conducted  to test changes in productivity in a small group of 

computer operators, over a time interval, without any ergonomic changes (stage 1 
& 2). 

2. The main study was carried out subsequently across two stages- Pre and Post 
(Ergonomic manipulations).  
-In another setting, ergonomic changes were mimicked (simulated) in the group to 
ascertain the role of ‘placebo’ effect in changes in productivity, if any, in the post 
stage as against the pre (stage). 

 
Sample Subjects  
The subjects selected for the study comprised 30 computer operators in an Indian PSU. 
The (25) computer operators in the organization (including males and females, aged 
between 22-40 years) who agreed to participate in the study acted as subjects for research 
(Table 1). The operators were assigned into two groups, control and experimental, such 
that they matched in both gender and age groups.  
 

Table 1: Subjects across control/ Experimental Groups 
 

Sl.No. Group Sample Size 
1 Experimental  20 

2 Control 10 

3 Control (Simulated) 
 

10 

 
Experiments  
The subjects were given a task (a typical organizational report) to be entered in the 
computer within a time frame (1 hour). The task was repeated a few days later by the 
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same set of operators; a similar report (content and size) was given in the post stage. This 
protocol was followed in both phases of the study- pilot and main and the same reports 
were given to the two groups.  
 
In the control group, the room environment remained same in both stages 1 & 2 while in 
the experimental (group), certain ergonomic changes were made in the post stage (as in 
schedule 1).  
 
In yet another group (simulated ergonomic changes group), pseudo actions were carried 
out mimicking ergonomic manipulations, however, it was left as status quo (pre/post). 
Thus, while light, equipment, furniture, temperature, etc were moved up and down, the 
same were retained in their previous standard levels and thus no ergonomic changes were 
actually carried out although this was not revealed to the subjects. Hence, the computer 
operators of the control group were subject to experimentation without the said changes 
in performance of computer operators though they believed that certain ergonomic 
changes had been made. This was carried out in order to ascertain whether even a set of 
‘pseudo’ actions, mimicking ergonomic changes, could bring about higher performance 
due to ‘placebo’ effect. 
 
The performance levels of the employees were measured in terms of ‘errors made’ and 
‘overall scores awarded’ by an area expert in the organization who was ignorant to the 
groups (control, experimental, simulated) and stages (pre/post).  
 
Pilot Study: The pilot study was carried out among 10 computer operators in two time 
intervals (as in a pre-post situation except that there was no manipulation of conditions at 
all; not even mimicked), in the computer room.  
 
Main Study: The task was carried out by 20 computer operators in the two time intervals 
with accepted ergonomic manipulations in conditions (as in Schedule 1). 
 
Also, 10 of these operators (experimental group) were additionally assigned randomly to 
the simulated group with the same protocol. 
 
Statistical Analysis 
One way analysis of variance, as also t test, was carried out to test the effects of 
manipulations in the groups- 1) no ergonomic changes, 2) ergonomic changes as in 
Schedule 1, and,  3) simulated ergonomic changes-  in the Computer rooms.  
 
Results & Findings 
H#1  The computer operators will commit lesser errors in typing and thus produce 

better quality work after application of ergonomic principles in their working 
environment as against the previous situation (pre- ergonomic change). 

 
A. Errors Made in Task 
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The mean errors (Table 2 and 3) made by the computer operators in the experimental 
group were higher  in the pre-manipulations stage (22.25), as compared to post-
manipulations (15.30). 
 
 

Table 2: Errors made by Subjects in Experimental Group (pre/post Ergonomic 
Changes) 

 
Sl.No. Computer Operators Mean Errors Standard Deviation 
1 Pre Ergonomic Manipulations 22.25 7.15 

2 Post Ergonomic Manipulations 15.30 4.736 

 
F CAL : 11.70 
 

F 0.05 TAB = 4.12 (FOR �1  1 D. F.,  � 2 38 D. F.) 
 
F CAL > F TAB. 
 
 
The difference between mean errors (pre/post) made by subjects is statistically significant 
(P<.05). 
 
Table 3: Results for One Way Anova: Experimental Group (Pre/Post Ergonomic 

Changes) 
 
Sl.No. Sources of Variation SS DF MS F 
1 Between Samples 483.025 1 483.025 11.70 

2 Within Samples 1567.95 38 41.26 - 

3 Total 2050.975 - - - 

 
 

B. Scores Obtained in Task 
Mean scores obtained by the computer operators (Table 4) post-manipulations (74.40) 
were higher than pre-manipulation (66.75). 
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Table 4: Mean Scores Obtained by Subjects in Pre/ Post Ergonomic conditions 
 
Sl.No. Computer Operators Mean Scores 
1 Pre Ergonomic Manipulations 66.75 

2 Post Ergonomic Manipulations 74.40 

 
t CAL : 16. 03 

t TAB = 1. 316 (FOR �1 1 D. F., � 2 20 D. F) 
 
t CAL > t TAB 

 
 
The difference between the mean scores in the test group is statistically significant. Thus 
confirming the first hypothesis (in terms of both errors and quality). 
 
H#2  There will be no differences in errors made by computer operators over a similar 

time interval if no such intervention is made. 
 

A.  Errors Made in Task 
 

The mean errors (Table 5 and 6) made in the control group by the computer operators 
were similar in both stages, 1 (25.2) and 2 (24.60). 
 

Table 5: Errors made by Subjects in Control Group (No Ergonomic Changes) 
 

Sl. 
No. 

Computer Operators Mean Errors Standard 
Deviations 

1 Stage 1  25.20 5.74 

2 Stage 2 24.60 4.28 

 
 

 
 
 
 
 
 
 



 
 

International Journal of Management Research, Vol. 2, No. 1 June 2011 
 

 50

Table 6: Results for One Way Anova: Control Group (No Ergonomic Changes) 
 
Sl.No. Sources of Variation SS DF MS F 
1 Between Samples 0.9 1 0.9 0.028 

2 Within Samples 256 8 32 - 

3 Total 256.9 - - - 

 
F CAL : 0.028 
 

F 0.05 TAB = 11.3 (FOR �1 1 D. F., � 2 8 D.F. ) 
 
F CAL < F TAB 

 
B. Scores Obtained in Task 

Mean of scores obtained by the computer operators (Table 7) in the control group were 
59.2 in pre manipulations, and 59.6 in post manipulation, which again confirmed the 
hypotheses. 
 
Table 7: Mean Scores Obtained by Subjects in Control Group (Simulated 
Ergonomic Changes) 
 
Sl.No. Computer Operators Mean Scores 
1 Pre Ergonomic Manipulations 59.2 

2 Post Ergonomic Manipulations 59.6 

 
 

t CAL : O. 02643 
 

t TAB = 1.476 (FOR  �1 1 D. F., �2 5 D. F.) 
 

t CAL < t TAB 
 

 
The mean errors in the control group in stage 1 & 2 are statistically not different from 
each other, thus confirming the second hypothesis. 
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Control Group (Simulated Ergonomic Changes) 
The mean scores of errors (Table 8-9) made in the control group by the computer 
operators were 25.2 in pre manipulation, and 26.80 in post manipulation. 
 

Table 8: Errors made by Subjects in Control Group (Simulated Ergonomic 
Changes) 

 
Sl. 
No. 

Computer Operators Mean  Standard Deviation 

1 Pre Ergonomic Manipulations 25.20 5.74 

2 Post Ergonomic Manipulations 26.80 2.315 

 
Table 9: Results for One Way Anova: Control Group (Simulated Ergonomic 

Changes) 
 
Sl.No. Sources of Variation SS DF MS F 
1 Between Samples 6.4 1 6.4 0.2672 

2 Within Samples 191.6 8 23.95 - 

3 Total 198 - - - 

 
FCAL : 0.2672 
 

F 0.05 TAB  FOR ����1  1 D. F., ����2 8 D.F. = 11.3 
 
F CAL < F TAB  

 
The difference in errors committed in the pre-post simulation stages is statistically not 
significant. Thus, merely mimicking ergonomic changes in work environment does not 
result in improvement in work productivity. 
 
Discussion 
Experiments revealed that ergonomic changes are able to bring about an improvement in 
job accuracy by over 25% in the errors committed which is quite high, while this was not 
observed in the control group. Interestingly, when ergonomic changes were only 
mimicked (simulation) no enhancement in performance could be seen thereby ruling out 
‘placebo’ effect.  
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One may therefore, conclude that not only does the human body go through wear and tear 
due to improper working conditions, it also affects performance adversely. The impact of 
environment on performance is found to be in the form of lowered accuracy, whereas, 
certain researchers hitherto believed that only the rate of work may suffer (but not its 
accuracy). However, it is notable that if ergonomic corrections are made in the 
environment, productivity can be enhanced, although merely simulating ergonomic 
actions will not bring in the desired effect. 
 
Scope for Future Research 
The present research studied the cumulative impact of various ergonomic interventions, 
i.e. noise, light, colour, workplace changes on the performance of computer operators.  A 
change in the performance has been observed with the ergonomic interventions. 
However, it is still not clear as to which among the mentioned ergonomic interventions 
has a greater impact on the performance. Thus future research, could focus on the extent 
of impact of the individual ergonomic interventions on performance of computer 
operators as also, to assess the level of accuracy, enhanced with the implementation of 
the individual ergonomic interventions. The impact of various ergonomic interventions 
on stress, strain and coping strategies could also be studied in future research.  
 
 
[Acknowledgement: This work was carried out by Dr G S D Mathur as part of his 
doctoral dissertation under supervision of Dr Alok Saklani, the first author, at HNB 
Garhwal University, Uttarakhand.] 
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Schedule 1 
 
Manipulations in Computer Room 
The computer room was typical of a PSU office with no programmed layout and over 
crowded. It required a lot of improvements (changes). Following ergonomic changes 
were carried out for the experimental group in the post stage: 
   
Furniture & Equipment  

1.  Existing computer Tables were replaced with  Ergonomically designed   computer    
     Table  with proper facilities for placement of Printer, CPU, Mouse with mouse pad,  
     Monitor UPS,  CD’s. and electrical  Switch board.  
 
2. Existing key boards of the computers were changed with Ergonomically designed 

key boards. 
 

3. Proper Foot rest with a gradient of 15 degrees provided with the computer Table. 
 
     5.   The colour of Table was chosen as light wooden (colour) which was eye pleasing. 
 
Noise 

1. The exhaust fan was replaced with a new (noiseless) exhaust fan. 
 

2. Defective door closure was replaced. 
 
Temperature 

1.  Two A/Cs already fitted in the computer room were serviced and       
         Temperature fixed at 23 degree Celsius. 

 
Colour 

1. Colour of walls.changed to – Off white. 
2. Colour of  false ceiling changed to  – White. 
3. Wonder floor with light grey colour laid in the room. 
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Light 
1. Position of  Tube lights in the room was changed. Two additional tube lights 

were also added in the room. 
2. Window curtains (Dark Colour) were changed with Venation Blinds. 

 
 Positioning of switches/ accessories 

1.  Position of electrical switches changed to computer height. 
2. Position of wall clock changed to face them. 

 



Impact of Locus of Control on Role Efficacy and Emotional 
Labour of Aircraft Employees 
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Abstract 
The present research has examined the effect of internality and externality (others) locus 
of control on role efficacy and emotional labour on a sample of 150 aircraft employees 
working in different airports of south and western states of India. The sample consisted of 
equal number of commercial pilots, aircraft engineers, air traffic controllers, airhostesses 
and airline ticket issuers. These employees were administered with measures of locus of 
control, role efficacy and emotional labour. The analysis of these measures revealed that 
the aircraft employee with high internality locus of control have significantly higher role 
efficacy and higher deep acting compared to those with externality (others) locus of 
control. Further the results direct human resource managers to design the strategic 
planning for the enhancement of internality locus of control among aircraft employees for 
improving their role efficacy and job involvement. 
Keywords: Locus of control, Role efficacy, Emotional labour 

 
Introduction 
The modern life is full of technological advances as well as mode of transportation that 
have made the people resulting in heightened expectation for productivity, speed and 
efficiency to fly on a national and international basis for business, commercial and leisure 
purpose. This puts increasing pressure on those whose job demands that they operate at 
peak performance levels. Moreover in certain jobs such as airline pilots, air traffic 
controller, air hostess and so forth. The responsibility of aircraft employees towards the 
safety of passenger is immense. Being in airline can be a rewarding profession both 
financially and in terms of the personal satisfaction it provides. Many consider it to be a 
dream job but perhaps have unrealistic idea about what it is really like in practice the job 
demands a great deal of responsibility, personal commitment and self sacrifice. It is the 
fact that aircraft employees are the backbone of the airline industry. Hence, for the 
effective functioning of this industry aircraft employees are expected to play their role 
satisfactorily by bringing the best out of them to satisfy the customers. 

 
The assumption is that internal locus of control has linkage with role efficacy. Hence, 
enhancing the internality will lead to improvement in role efficacy as well as how much 
control the person believes is held by certain others, and to what degree the person 
believes events are a matter of luck. Apart from being internality the act of expressing 
socially desirable emotions is the basis for emotional labor in service job. 

 
Locus of control (LOC) is the frame work of Rotter (1954) social learning theory of 
personality. LOC refers to the degree to which a person perceives that the outcomes of 
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the situations they experience are under their personal control. An individual's locus of 
control can greatly impact work and life. Someone with an internal locus of control 
would see challenges as opportunities for learning and professional growth. In contrast, 
someone with an external locus of control would ignore these challenges due to their 
sense that learning will not have an impact on him/ her (Norvilitis, Szablicki, and Wilson, 
2003).Bell and Staw (1989) consider locus of control to be dispositional (personality) 
trait.  

 
Many studies have been conducted regarding locus of control (Dailey, 1980; Kasperson, 
1982; Knoop, 1981 and Martin, Marsh, Williamson and Debur, 2003) Dailey (1980) 
found that persons with an internal locus of control were more satisfied, motivated and 
had a high level of participation within their jobs. Shift work-specific internality showed 
the most systematic significant causal relationships with sleep and fatigue outcomes. 
While not having as strong a direct causal influence on sleep and fatigue outcomes as 
internality (Lawrence, S., et al, 2005). Martin et al. (2003) recently found a positive 
relationship between locus of control and goal orientation. In one of the study by Siu et 
al. (2001) found that older managers reported fewer sources of stress, better coping, and a 
more internal locus of control. 

 
Kasperson (1982) completed study of hospital employees, which revealed a high positive 
correlation between negative attitudes and external locus of control. Martin et al (2003) 
found a positive relationship between locus of control and goal orientation among 
university students. Findings of a study by judge, Locke, Duram and Kluger (1978) 
determined that LOC is highly correlated with self-efficacy. Broedling (1975) and 
Majumdar, McDonald and Greever (1977) found that internals have higher levels of 
performance than externals, while Johnson, Luthans and Hennessey (1984) did not report 
a relationship between locus of control and performance. 

 
Role is the position that one occupies in a social system and is defined by the functions 
one performs in response to the expectations of the significant members of social systems 
and one’s own expectations from positions or office. Role efficacy is the potential 
effectiveness of an individual occupying a particular role in an organization. Research 
shows that persons with high role efficacy seem to experience less role stress, anxiety and 
work-related tension. Several studies can be seen in recent volume in additional to a 
previous book on other details of role efficacy (Pareek, 1993). In one of the study by 
Singh (2006) found role efficacy to be associated positively with emotional intelligence 
and internal locus of control, but negatively with external locus of control. It has been 
found that people with high role efficacy seem to experience less role stress, anxiety and 
work related tension (Sen, 1982); rely on their own strengths to cope with problems that 
come their way (Sen, 1982; Surti, 1983); persist in solving problems mostly by 
themselves and sometimes by taking the help of other people (Sen, 1982; Surti, 1983; 
Shingala; 1985). Role clarity moderated the prospective relationship between role 
efficacy and role performance effectiveness in the predicted direction for offensive role 
functions. (Bray and Brawley, 2002).  
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Emotional labour is a form of emotional regulation wherein workers are expected to 
display certain emotions as a part of their job and to promote organizational goals. The 
intended effects of these emotional displays are on the other, targeted people, who can be 
clients, customers, subordinates or co- workers (Grandey, 2000). Emotional labour is sold 
for wage and therefore has exchange value. Since 1983, emotional labour has become an 
increasingly popular topic within the fields of psychology and management (e.g., 
Ashforth & Tomiuk, 2000; Grandy, 2000; Grandy & Brauburger, 2002; Zapf, 2002). 
Recent theoretical and empirical work has been focused on how emotions are expressed 
in the workplace as well as on how they are experienced (Parkinson, 1991; Rafaeli, and 
Sutton, 1987, 1989; Sutton 1991). Hochschild’s (1979,1983) research suggested  two 
main processes of emotional labour – surface acting and deep acting that represents how 
employees manage emotions to meet work role demands. In surface acting, employees 
modify and control their emotional expressions. The inauthenticity of this surface- level 
process, showing expressions discrepant from feelings are related to stress outcomes 
(Abraham, 1998; Brotheridge, 1999; Erickson and Wharton, 1997; Pugliesi and Shook, 
1997).  

 
Deep acting is the process of controlling internal thoughts or feelings to meet the 
mandated display rules. Emotional intelligence was positively and significantly related to 
deep acting; surface acting was positively and significantly related to psychological 
distress and neither surface acting nor deep acting mediated the relationship between 
emotional intelligence and psychological distress (Jahanvas, K., and Robert, W., 2010). 
Brotheridge and Grandey (2002) found that surface acting and deep acting differ in terms 
of most of their effects on individuals. The frequency of surface acting shows correlation 
with both emotional exhaustion (Maslach, Schaufeli and Leiter, 2001) and 
depersonalization (Totterdel and Holman, 2003), and is associated with increased rates of 
individuals who underrate their personal contribution to work (Brotheridge and Lee, 
2002).   

 
This paper explains the effect of internality and externality (others) LOC on emotional 
labour and role efficacy of aircraft employees. There are substantial limitations to the 
research literature on effect of internality and externality (others) LOC among aircraft 
employees as far as their emotional labour and role efficacy is concerned. Based on the 
understanding of the literature some research gaps are explained in present study. In view 
of this the  present research is taken up with main objective to study the effect of internal 
and external LOC on emotional labour and role efficacy of aircraft employees, as well as 
to find out the impact of some personal and work related factors on  LOC, role efficacy 
and emotional labour aircraft employees. Thus, it is hypothesized that aircraft employees 
with high internality LOC will be having significantly higher role efficacy (Dimension 
and overall), deep acting and significantly lower surface acting compared with high 
externality LOC. In addition to above it is also hypothesized that personal and work 
related factors contribute significantly to LOC, role efficacy and emotional labour of 
aircraft employees. 
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Method 
Participants: The quota sample of present study was consisted of 150 aircraft employees 
out of whom equal number of commercial pilots, aircraft engineers, air traffic controllers, 
airhostesses and airline ticket issuers are composition of sample. While selecting the 
sample care was be taken to equate the subjects of different groups on their personal and 
work related factors. The age range of the sample is 20 to 56.  

 
Procedure: All the participants included in the sample were contacted personally at 
different domestic airports of south and west states of India such as Karnatak, Andhra 
Pradesh, Goa, and Maharashtra. Locus of control, role efficacy and emotional labour 
scales were administered on the sample along with personal data sheet prepared for the 
purpose.  
Data Analysis: The obtained data were scored according to the keys. The obtained raw 
scores were transformed into standard scores (T). The two extreme groups with high 
internality and externality (others) LOC have emerged with the application of formula 
that is X ± 1σ for the LOC scores. Further, for these two extreme groups namely 
internality and externality (others) LOC, the test of significance that is t-test was applied 
for the scores of role efficacy and emotional labour of aircraft employees. Similarly with 
the help of the step wise multiple regression analysis the impact of personal and work 
related factors on all the three variables of aircraft employees is also analyzed. The above 
analysis is done with the help of the SPSS package (17. Version).  

 
Measures: Following are the set of measures, which were administered on 150 aircraft 
employees: 

  
Locus of Control (loco) inventory Locus of Control Inventory developed by Udai Pareek 
(1993) was used to measure the locus of control of the sample in the study. The locus of 
control has 10 items each for internality, externality (others), externality (luck). The 
response format is 0 to 4 with 0=if you hardly or never feel this to 4= if you strongly feel 
this way. The split half reliability coefficients for loco inventory are 0.43, 0.45 and 0.55 
for internality, externality (others) and externality (luck) scales respectively. As far as the 
validity of loco inventory is concerned the established concurrent validity is 0.89 by 
correlating this with Levenson’s instruments on a sample of Bankers. 

 
Role Efficacy Scale developed by Udai Pareek (1993) was used to assess the role efficacy 
of the sample in the study. It consists of 20 triads of statements. A respondent has to mark 
the one statement in each triads. Reported test retest reliability coefficient is 0.68 which is 
significant at 0.001 level. This conforms the high stability of scale. The validity of the 
test verified in terms of item total. Correlation resulted in alpha coefficients ranging from 
.71 to .85. Further, Sen (1982) and Sayed (1985) have worked out the concurrent validity 
of the scale by correlating it with the role stress and work related tensions scale 
respectively (which is significant at .001 levels). Even role efficacy scale is reported to 
have a high positive correlation with the internal locus of control scale. 
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Emotional labour scale developed by Alicia A. Grandy (2003) was be used to measure 
the emotional labour of the aircraft employees. The scale consists of 8 items with five 
possible responses ranging from 1 (never) to 5 (always). A confirmatory factor analysis 
on these eight items indicated a good fit with the data for the two factor model (GFI= .93, 
CFI= .96, RMSR= .05) high alpha coefficient for surface acting (.88) and deep acting 
(.79) and moderately related scales as was expected (r= .43). 

 
Results 
A close inspection of the Table 1, reveals that the two groups namely employees who 
belong to internality and externality (others) LOC differ significantly from each other in 
most of the dimensions of role efficacy and emotional labour as well as in overall scores. 
In the other words, aircraft employees who belong to internality LOC are found to have 
significantly higher centrality (t= 4.65; P<0.001), Integration (t= 2.34; P<0.05), 
Proactivity (t= 2.37; P<0.05), creativity (t= 6.98; P<0.001), inter role linkage (t=4.62; 
P<0.01), super ordination (t=2.54; P<0.05), influence (t= 5.19; P<0.001), growth (t = 
4.01; P<0.01) and overall role efficacy (t=4.21; P<0.01). However the two groups do not 
differ significantly from each other in remaining dimensions of role efficacy such as 
helping relationship and confrontation (P>0.05). 
 
From the same table it can also be observed that the two groups differ significantly from 
each other in deep acting and surface acting of emotional labour. In deep acting of 
emotional labour aircraft employees with high internality LOC are found to be 
significantly high (t= 2.32; P<0.05). Whereas surface acting of emotional labour was 
significantly more used by the aircraft employees with high externality (others) (t= -2.37; 
P<0.05) compared to their counterparts. 

 
A glance at the above Table 2, reveals that the factors of married has significantly but 
positively contributed to 6.9% of variance. It means the 6.9% of variance on LOC of 
aircraft employees can be predicted with high degree of confidence which is positively 
very highly significant (t= .3.79; P<0.001). In other words, married aircraft employees 
have shown significantly high internality locus of control. 

 
An observation of the Table 3, reveals that out of several factors only two factors such as 
early background and working status of spouse have significantly contributed to the 
externality (others) LOC of aircraft employees, both these variables together collectively 
contributed to 8.2% of variance on the externality (others) LOC of aircraft employees, 
which is found to be very highly significant (F=8.91; P<0.001). Individually, rural 
background has contributed to 4.7% of variance on externality (others) LOC of aircraft 
employees, which is positively very highly significant (t=3.14; P<0.001). Further 
Working spouse of aircraft employees has contributed to 1.9% of the variance on 
externality (others) LOC of aircraft employees, which is  significant but negative (t=-
2.04; P<0.05). The aircraft employees coming from rural background have shown 
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significantly high and working spouse have shown significantly low externality (others) 
locus of control. 

 
A perusal of the Table 4, reveals that out of several factors only two factors such as 
Health condition and level of job satisfaction have significantly contributed to the role 
efficacy of aircraft employees, both these variables together collectively contributed to 
10% of variance on the role efficacy of aircraft employees, which is found to be very 
highly significant (F=7.29; P<0.01). Individually, sound health has contributed to 2.8% 
of variance on role efficacy of aircraft employees, which is significant (t=2.07; P<0.05). 
Further High expressed job satisfaction of aircraft employees has contributed to 4.9% of 
the variance on role efficacy of aircraft employees, which is again significantly very high 
(t= 3.20; P<0.001). The aircraft employees with sound health and high job satisfaction 
shown significantly high role efficacy. 

 
An observation of Table 5, reveals that out of several factors only two factors such as 
early background and birth order have significantly contributed to the deep acting of 
emotional labour of aircraft employees, both these variables together collectively 
contributed to 8.3% of variance on the deep acting of emotional labour of aircraft 
employees, which is found to be very highly significant (F= 8.90; P<0.001). Individually, 
aircraft employees with mixed background has contributed to 4.7% of variance on deep 
acting of emotional labour which is positively very highly significant (t=3.14; P<0.001). 
Further the factor of being born in the middle birth has contributed to 2.5% of the 
variance on deep acting of emotional labour of aircraft employees, which is again 
significantly positive (t= 2.28; P<0.05). In other words, the aircraft employees coming 
from mixed early background and who is middle born have shown significantly higher 
deep acting of emotional labour. 

 
A glance at Table 6, reveals that the factor of gender has significantly but negatively 
contributed to 5.4% of variance. It means the 5.4% of variance on surface acting of 
emotional labour of aircraft employees can be predicted with high degree of confidence 
which is very highly significant but negative (t= .3.86; P<0.001). In other words, female 
aircraft employees are found to experience lower level of surface acting of emotional 
labour. 

 
Discussion 
The results show that aircraft employees with internality LOC are found to have 
significantly higher in most of the dimensions of role efficacy as well as overall role 
efficacy and higher in deep acting of emotional labour. Whereas, aircraft employees with 
higher externality (others) LOC have shown significantly lower in role efficacy and 
higher in surface acting of emotional labour. Thus, it can be inferred that the internality 
LOC of aircraft employees is significantly and positively influencing to role efficacy and 
deep acting of emotional labour and negatively influencing to surface acting of emotional 
labour. The findings of the present study supports the findings of Sen (1982) revealed a 
positive and significant correlation between role efficacy and internality, and a significant 
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negative correlation between role efficacy and externality. According to Surti (1983), 
negative correlation between role efficacy and externality (relating to others) was much 
higher. In other words, internals have higher, whereas externals have lower role efficacy. 

 
Aircraft employees with higher internality LOC showing significantly higher role 
efficacy and deep acting of emotional labour may be attributed to the facts that they 
believe their behavior is guided by personal decision and efforts, they also seem to be 
cornerstone of the process of valuing, which includes awareness of one’s own values, 
willingness to declare these values in public, and adherence to them and the behaviour 
associated with them inspite of outside pressures. This process of developing ethical 
norms and using those norms even in crisis as well as experience of managing emotions 
and expressions to meet work demands could be some of the reasons for aircraft 
employees showing significantly high role efficacy and deep acting of emotional labour. 
On the contrary aircraft employees with high externality (others) LOC showing 
significantly lower role efficacy and higher surface acting of emotional labour may be 
due to the facts that externals perceive a lack of personal predictability and fearing that 
unforeseen external factors will affect outcomes of the role to be effective as well as 
modify their displays without shaping inner feelings. 

 
An observation of the results that the aircraft employees with married status showing 
significantly higher internality locus of control than their  counterparts may be attributed 
to the facts that having satisfied with most of the needs and support from the family 
members make them to believe in oneself and to be more effective. Similarly, the married 
persons because of their varied and abundant life experiences as well holding several 
responsibilities at family front makes them to have more strength in themselves.   The 
findings that aircraft employees with rural background showing significantly higher 
externality (others) LOC may be due to their early experiences, wherein due to lack of 
proper exposure and getting facilities by birth makes them dependent on others and make 
situation responsible for the cause. Similarly, aircraft employees with working spouse 
showing significantly lower externality (others) LOC may be due to the facts of sharing 
and understanding the situation and arriving at one proper decision makes them to be low 
in externality (others) LOC. 

 
Aircraft employees with sound health showing significantly higher role efficacy than 
their counterparts implies the importance of health. It is only the sound body which can 
generate healthy mental processes including role efficacy, in other words the employees 
with sound health are able to be potentially effective in personal and professional 
activities. Similarly, higher expressed job satisfaction significantly contributing to role 
efficacy can be attributed to fact of emergence of positive mentality by being satisfied 
with the job. The above finding supports the findings by Grace Ann (1992) that there was 
a significant relationship between role efficacy and job satisfaction.  

 
The findings that aircraft employees with mixed background showing significantly higher 
deep acting of emotional labour may be due to their early childhood exposure to variety 
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of natural and independent struggling attempts being in mixed setup, further, this 
childhood experiences might be the reason for aircraft employees with mixed early 
background showing higher deep acting of emotional labour. Even middle born showing 
significantly higher deep acting of emotional labour could be attributed to the facts that 
the middle children are afforded the luxury of being able to depose the oldest, at the same 
time taking control of the youngest; this can help to boost an otherwise deflated self-
esteem. The inherent flexibility associated with their place in the birth order may help 
middle children easily conquer a variety of social situations and stressors. They also tend 
to develop many loyal, long-lasting relationships outside the family, perhaps as an effort 
to feel included. Sometimes a middle child will seek rebellious social groups as a means 
to stand out and be noticed—an attempt to compensate for the lack of parental attention 
(Lauren Rickert, 20002). 

 
Female aircraft employees showing significantly lower surface acting may be attributed 
to the facts that they are expected to be authentic to the passengers and provide positive 
service to them as a result they engage in acting to produce positive environment 
resulting in higher surface acting. The findings are in line with the findings of (Ashforth 
& Tomiuk, 2000; Hochschild, 1983; Parkinson, 1991). Service providers do not always 
feel positive, however, and qualitative research has demonstrated that they engage in 
acting to produce their affective display.  

 
Conclusion 
The aircraft employees with higher internality LOC have significantly high role efficacy 
and deep acting of emotional labour. On the contrary, aircraft employees with high 
externality (others) LOC have shown significantly lower role efficacy and higher surface 
acting. Married aircraft employees have shown significantly higher internality LOC 
compared to their counterparts. Aircraft employees coming from rural background have 
shown significantly higher externality (others) LOC and working spouse of aircraft 
employees have shown significantly lower externality (others) LOC compared to their 
counterparts. The aircraft employees with sound health and high job satisfaction shown 
significantly high role efficacy. Aircraft employees with mixed early background and 
middle born have shown significantly higher in deep acting of emotional labour. Further, 
female aircraft employees are found to experience high level of surface acting of 
emotional labour. 

 
Implications, Limitations and Future Research 
Nevertheless, inner-directed behaviour play very important role in personnel selection 
and it clearly indicates from the findings of the present study, that inner-directed behavior 
remains important in order to sustain a competitive advantage and to prevent the 
environment having a negative effect on the performance and sustained competence of 
organization. As well as understanding of how employees perceive their environment can 
help researchers develop strategies to enhance the aircraft employees role efficacy and 
job involvement. 
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The present research, however, also has its share of limitations. The time and resource 
Constraints of the study have yielded a poor response rate with questionnaires, making it 
difficult to obtain a larger sample size. Consequently, the analysis of several variables 
that would have been interesting to explore had to be limited. Moreover, because of 
confidentiality issues researcher was unable to obtain the airline type we had hoped for, 
nor a proportionate number of male and female participants. The extent to which groups 
differ also determines the representativeness of the sample for the population, and the 
generalizability of the obtained results.  

 
Future research could benefit by taking note of these points. A larger sample size with a 
greater spread and ensured representativeness would give better results.  Other interesting 
variables could be taken into account. The present study has demonstrated the need for 
further research examining the development of these variables.  
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Appendices  
 
Table 1: Means SDs and t-values for Role efficacy and Emotional Labour (Dimension 
and Overall) Scores of Internality Aircraft employees and externality (others) locus of 
control 
 

 
Variables 

Locus of Control  
t-
values 

Internality Aircraft 
employees 

Externality(others) 
Aircraft Employees 

Mean SD Mean SD 
Role Efficacy: Centrality 53.50 11.40 44.00 05.40 4.65*** 
Integration 48.88 09.25 42.25 08.50 2.34* 
Proactivity 47.25 04.07 43.50 08.08 2.37* 
Creativity 56.00 07.3 44.75 07.1 6.98*** 
Inter-role Linkage 47.25 04.7 43.05 03.4 4.62** 
Helping Relationship 52.50 11.6 47.50 09.8 1.98 
Super ordinate 53.50 11.4 47.75 08.6 2.54* 
Influence 55.00 08.0 45.75 07.9 5.19*** 
Growth 56.00 12.3 46.25 09.3 4.01** 
Confrontation 52.50 11.6 47.75 09.8 1.98 
Overall Role Efficacy 55.50 09.6 47.25 07.8 45.21** 
Emotional Labour: Deep 
Acting  

57.75 11.3 47.50 08.8 2.32* 

Surface Acting  48.00 08.2 53.00 11.7 -2.21* 
*P<0.05; Significant     **P<0.01; Highly Significant        ***P<0.001; Very Highly 

Significant 
 
Table 2: Results of step wise Multiple Regression Analysis of the Factors Significantly 
Contributing to the Internality Locus of Control of Aircraft Employees 
 
Sr.No Demographic 

Variables 
Beta 
Coefficient 

Std. 
Error 

Contributed 
R2  

‘t’Value 

1 Marital Status (Married) 7.61 2.00 0.69 3.79*** 
Overall Adjusted R2=.063     ***P<0.01; Very Highly 
Significant  
Overall F-Ratio=14.41; P<0.001  
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Table 3: Results of step wise Multiple Regression Analysis of the Factors Contributing 
Significantly to the Externality (others) Locus of Control of Aircraft Employees 
 
Sr.No Demographic Variables Beta 

Coefficient 
Std.Error Contributed 

R2  
‘t’Value 

1 Early Background (Rural) 5.50 1.53 .047 3.14*** 
2 Status of Spouse (Working) 5.18 1.75 .019 -2.04* 
Overall Adjusted R2=.082        *P<0.05; Highly Significant  
Overall F-Ratio=8.91; P<0.001    ***P<0.01; Very Highly Significant 
 
Table 4: Results of step wise Multiple Regression Analysis of the Factors Contributing 
Significantly to the Role Efficacy of Aircraft Employees 
 
Sr.No Demographic 

Variables 
Beta 
Coefficient 

Std.Error Contributed 
R2  

‘t’Value 

1 No Health Problem 2.80 1.24 .028 2.07* 
2 High Job Satisfaction 4.49 1.40 .049 3.20** 
Overall Adjusted R2=.100               *P<0.01; Significant  
Overall F-Ratio=7.29; P<0.01               **P<0.01 ; 
Highly Significant  
 
Table 5: Results of step wise Multiple Regression Analysis of the Factors Significantly 
Contributing to the Deep Acting Emotional Labour of Aircraft Employees 
 
Sr.No Demographic 

Variables 
Beta 
Coefficient 

Std.Error Contributed 
R2  

‘t’Value 

1 Mixed Early Background 4.79 1.53 .047 3.14*** 
2 Middle Born 2.81 1.55 .025 2.28* 
Overall Adjusted R2=.083               *P<0.01; Significant  
Overall F-Ratio=8.90; P<0.001             **P<0.01 ; Highly 
Significant  
 
Table 6: Results of step wise Multiple Regression Analysis of the Factors Significantly 
Contributing to the Surface Acting of Emotional Labour of Aircraft Employees 
 
Sr.No Demographic 

Variables 
Beta 
Coefficient 

Std.Error Contributed 
R2  

‘t’Value 

1 Female -4.94 2.01 0.54 -3.86*** 
Overall Adjusted R2=.065     ***P<0.001; Very Highly 
Significant  
Overall F-Ratio=5.27; P<0.001  
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A Study of Factors Enabling Female Entrepreneurs 
 

Meenakshi Gupta* & Parul Sharma** 
 
 

Abstract 
Development of entrepreneurship among women has been rather slow, especially in the 
emerging nations. Broadly speaking, economical, social, cultural and psychological 
conditions prevailing in the society are far from being favourable for female 
entrepreneurs. However, women have tried their best to overcome the inhibitors which 
prevent them from entering into a domain that has been a male preserve. In this paper, the 
authors have examined the factors that enable female entrepreneurs to write success 
stories in the realm of business.  Finding of the research indicate that autonomy and 
adequate income, flexible working environment, opportunities, empowerment and growth 
and promotion of societal responsiveness are important factors enabling female 
entrepreneurs in their endeavours.   
 
Keywords: Female Entrepreneurs, Empowerment, Flexible Working Environment  
 
Introduction 
Women’s role remains rooted into perpetuity across centuries. The women have to play 
multiple roles both in the family and the society. The socio- economic condition of 
women is the key for overall growth and development of the country. Hence, 
development of women is essential for the growth of the economy. Entrepreneurship 
provides economic opportunities to women. In India, women with varied social, 
economic, political, regional and linguistic backgrounds constitute half the nation. 
Women entrepreneurship is still in its infancy in the country. This is because women 
entrepreneurs are not easily accepted by Indian society (Moitra, 2001). Women 
Entrepreneurship needs to be encouraged, prompted and supplemented to the benefit of 
the aggregate economy of the country. The women entrepreneurship development is 
influenced by many complicated factors including economical, social, cultural and 
physiological prevailing in the society. Keeping this in view, the present study focuses on 
the motivating factors influencing women entrepreneurship and various problems faced 
by women entrepreneurs. 
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Literature Review 
According to DeMaritino & Barbato (2005), women are motivated by a greater degree by 
professional freedom, self-direction and dynamic challenges so far as setting up 
enterprises are concerned. On the other hand, Routamma et al. (2006) observe that men 
tend to have more fatalistic and maverick entrepreneurial capacities whereas women are 
more opportunistic by nature. Raman et al.  (2008), found that autonomy and an urge to 
create wealth for oneself are quite exciting for female entrepreneurs. Ahmed (2004 ), 
found that women with higher qualification such as a Post Graduation are driven by  
social ambition to start own business more than women who have Bachelor degree. 
D’Cruz (2003), found that higher the woman is educated, the better are her chances of 
success in business. Personal traits such as economic independence, self reliance & need 
for achievement facilitate entrepreneurial success.  
 
Ehigie & Umoren (2003) observe that success for female entrepreneurs depends on a self 
concept regarding their role in business, commitment to business and reduction of a 
conflict between home and business responsibilities. Bennett & Dann (2000) found that 
the level of education was high among women in Australia and many youg women who 
had done courses in business management started their ventures early. Bradley & Boles 
(2003) found that childcare was the main obstacle followed by the reaction from the local 
community. Narayan & Geetakutty (2003) found that problems faced by women in the 
management of enterprises were availability of raw materials, finance, labour, power 
supply, marketing, entrepreneurial and socio-cultural problems.  
 
Chavan & Agarwal (2004) found that ethnic small business women would do better by 
networking with other women of their kind. Nayyar et al. (2007) observed that women 
faced constraints in different facets of running the business such as non-availability of 
long term finance, regular and frequent need for working capital, poor location of shop, 
lack of transport facility, non-availability of raw material, fatigue, tension, headache,  
water, space, and other necessary facilities. Kumar (2008) found that various supporting 
agencies had not been percolated down to praxis level in the real sense. Need to intensify 
the efforts to increase the level of awareness of various sources of finance available to 
women entrepreneurs.  
 
Parihar et al. (2008) found that greater stress as the demands of home & career at times 
caused conflicts, striving for multi role duties had resulted in conflict stress, ambivalence 
& overload. Moreover, social roles for women that center their position at home, small-
scale businesses commenced by women entrepreneurs can empower them. Social 
advancement and independence for women is strongly related to women’s ability to earn 
and control income (Gilman, 1998). Thus economic empowerment can be linked with 
social empowerment. Many studies focused on how the family welfare has been induced 
through women’s ability to earn and spend their income (Shastri & Sinha, 2010).  
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Rationale of the Study 
Entrepreneurship is adding a lot to the economy of Jammu & Kashmir (J&K) and as such 
we wanted to investigate how these business enterprises are contributing to Gross State 
Domestic Product. Moreover, by carrying this study we were able to unfold the 
perception of the society towards women entrepreneurs: How society perceives women in 
business? How self employment/ entrepreneurship boost women empowerment? How 
women can contribute to the economic and social development of the state and in turn 
nation?  
 
Data Source and Research Methodology 
The present study was designed to study the various aspects of women entrepreneurs.  
The study was based on primary data only and was confined to Jammu region of J&K 
state only. A sample of 200 women entrepreneurs (Boutique, Fashion Designers, 
Beauticians, Women engaged in Embroidery works) from Jammu & Udhampur districts 
were selected randomly. The primary information was collected through a combination of 
direct and indirect approach comprising of questionnaire, interviews and observation 
techniques Considerable time and effort were devoted to the preparation of questionnaire 
for sample units. The preliminary draft of the questionnaire was pre-tested on 30 
respondents. 
 
To achieve the different objectives of the study, various tools, such as, factor analysis and 
mean scores were employed. Statistical Package for Social Science (SPSS) version 17.0 
for Windows was used.  
 
Results and Discussions  
It is discernible from Table 1 that the largest majority of the sample respondents i.e. 34 % 
were in the age group of 30-40 years. The above figures indicate that majority of the 
women entrepreneurs are young and innovative who are ready to take challenges. 
Education-wise it is apparent that the largest majority of the women entrepreneurs were 
graduates and post graduates and there was no one who was undergraduate. Majority of 
the women entrepreneurs had family less than 4 which means that they could spare more 
time for their business. Regarding the income description of the women entrepreneurs is 
concerned; it is obvious that there is no one whose family income is less than 6000. The 
family income of majority of the women entrepreneurs range from 12000 to 24000. This 
may be due to the reason that these middle class women have more inclination towards 
entrepreneurship 
 
Table 2 shows the factor loading on the various statements. This approach helps in 
detecting the structure in the relationship between variable i.e. to classify the variables. It 
was discernible from the table that the most important factor as perceived for women 
entrepreneurs was “Inducement of Empowerment and growth” with the factor mean score 
of 3.42 which means that by initiating their own business, the women have become more 
empowered regarding decision making. The attributes named “Entrepreneurship helps for 
the self improvement”, “Get opportunities to improve my work”, “I have become more 
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economically independent”, “Entrepreneurial success has made me more self reliant” and 
“I am able to satisfy my need for achievement by starting my own business” were loaded 
on this factor with factor loading of 0.852, 0.732, 0.703, 0.642 and 0.508 respectively. 
This indicates that entrepreneurship has given women entrepreneurs an opportunity to 
grow, become self sufficient and have made them confident and economically 
independent. 
 
The second most important factor as perceived by women entrepreneurs was “Autonomy 
and Adequate Income” with the factor mean score of 3.385  which implies that the 
income of the women entrepreneurs have taken a positive jump with the advent of new 
business and therefore it has enhanced self- sufficiency among women entrepreneurs. The 
attributes named “I can take my own decisions regarding the expenditure of my income”, 
“My family income has increased by starting my own business”, “I am fulfilled that I am 
using my spare time in earning” and “I feel content that I am contributing to my family 
income” were loaded on this factor with factor loading of 0.81, 0.78, 0.727 and 0.652 
respectively. This indicates that through entrepreneurship they have become independent 
and they can take freely take decisions for spending the adequate income as generated 
through entrepreneurship.  
 
The third most important factor as perceived by women entrepreneurs was “Opportunities 
to use & develop human capacity” with the factor mean score of 2.6394 which implies 
that entrepreneurship fosters human capacity to grab the various opportunities 
encountered. The attributes named “Have freedom of taking decision for my work and 
family”, “Get an opportunity to participate in the planning of my work and my family” 
and “Idea that brings changes in the family is appreciated” were loaded on this factor 
with factor loading of 0.799, 0.753 and 0.727 respectively. This indicates that the proper 
allocation of resources both for family and work provoked through entrepreneurship 
brings appreciation which in turn fosters entrepreneurship through raised morale. 
 
The fourth most important factor as perceived by women entrepreneurs was “Flexible 
Working Environment” with the factor mean score of 2.43 which implies that women feel 
quite satisfied as they can devote sufficient time both to their personal and professional 
lives. The attributes named “I don’t neglect my health due to work”, “The working 
atmosphere is clean and transparent” and “The working conditions of my job are quite 
relaxing” were loaded on this factor with factor loading of 0.79, 0.62 and 0.54 
respectively. This indicates that entrepreneurship promotes healthy working conditions 
and flexible working environment so that they are able to take care of their personal life 
also. 
 
The fifth most important factor as perceived by women entrepreneurs was “Promotion of 
Societal Responsiveness” with the factor mean score of 2.356 which implies that with 
entrepreneurship women have become more socially aware. The attributes named “I am 
aware of the present market situations”, “I prefer to accomplish in team rather than 
individually” and “: Entrepreneurship enhances social activities” were loaded on this 
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factor with factor loading of 0.799, 0.753, and 0.727 respectively. This indicates that 
women entrepreneurs are socially aware of the current market scenario which in turn 
increases their social integration.  
 
Multiple regression analysis was used to examine the relative importance of the overall 
women empowerment (dependent variable) and different factors derived from the factors 
(independent variables).As shown in Table 3, in predicting goodness of fit in Regression 
Model, the multiple correlation coefficient (R), coefficient of determination (R2) and F-
ratio were examined. Firstly, the R of five factors on Respondents empowerment was 
0.52, meaning that there was a moderate correlation between independent and dependent 
variables. Secondly, the R2   was 0.259 suggesting that about 26% of the Variation of the 
women empowerment was explained by five factors. Lastly, an F-ratio of 4.572 (p<0.01) 
indicates the fitness of model. In order to explain the relative importance of the five 
factors in contributing to the variance in overall satisfaction with the organization 
standardized coefficients, or betas, were examined. The main factors affecting women 
empowerment is promotion of societal responsiveness with unstandardized beta 
coefficient of 5.453(p<0.05) followed by Opportunities to use and develop human 
capacity with unstandardized beta coefficient of 3.094 (p<0.05) as discernible from the 
table. 
 
Conclusions 
This study suggests that the five main factors enable women entrepreneurs are autonomy 
and adequate income, flexible working environment, opportunities to use and develop 
human capacity, inducement of empowerment and growth and promotion of societal 
responsiveness.  By improving all these factors women can be empowered both socially 
and economically.  
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Appendices  
 
Table1: Demographic Profile of the Respondents 
  

 

Particulars Number Percentage 

Age ( in Years) 
Below 20 
21- 30 
31- 40 
41- 50 
Above 50 

 
1 
63 
68 
23 
45 

 
0.70 
31.30 
34.00 
11.30 
22.70 

Education 
Under Graduate 
Graduation 
Post graduation 
Any Other 

 
0 
119 
60 
21 
 
 
 

 
0.00 
59.30 
30.00 
10.70 
 

Family Size ( No) 
Upto 4 
4 – 6 
Above 6 

 
130 
45 
25 

 
64.70 
22.70 
12.70 

   
Income 
Below 6000 
6000- 12000 
12000- 18000 
18000- 24000 
24000 & above 

 
0.00 
45 
56 
56 
43 

 
0.00 
22.70 
28.00 
28.00 
21.30 
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Table 2: Result of Factor Analysis of the Attributes Influencing Quality of Worklife 

  

Statements Factor 
loading 

% of 
variable 

mean Factor 
mean 
score 

Factor 1: Autonomy and Adequate Income   9.22   
1.1: My family income has increased by starting my 
own business. 

0.799  2.51 3.385 

1.2: I can take my own decisions regarding the 
expenditure of my income. 

0.753  3.20  

1.3 I am fulfilled that I am using my spare time in 
earning 

0.727  4.01  

1.4 I feel content that I am contributing to my 
family income. 

0.652  3.82  

Factor-2: Flexible Working Environment  7.951   
2.1: I don’t neglect my health due to work 0.79  2.37 2.43 
2.2: The working atmosphere is clean and 
transparent. 

0.62  2.35  

2.3: The working conditions of my job are quite 
relaxing 

0.54  2.56  

Factor-3: Opportunities to use & develop human 
capacity 

 9.482   

3.1: Have freedom of taking decision for my work 
and family 

0.799  2.63 2.6394 

3.2: Get an opportunity to participate in the 
planning of my work and my family. 

0.753  2.55  

3.3: Idea that brings changes in the family is 
appreciated 

0.727  2.74  

Factor-4: Inducement of  Empowerment and growth  11.201   
4.1: Entrepreneurship helps for the self 
improvement.  

0.852  2.71 3.42 

4.2: Get opportunities to improve my work. 0.732  2.80  
4.3 I have become more economically independent 0.703  4.01  
4.4 Entrepreneurial success has made me more self 
reliant 

0.641  3.82  

4.5 I am able to satisfy my need for achievement by 
starting my own business 

0.508  3.82  

Factor-5:Promotion of  Societal Responsiveness  6.85   
5.1: I am aware of the present market situations 0.78  1.98 2.356 
5.2: I prefer to accomplish in team rather than 
individually 

0.81  2.76  

5.3: Entrepreneurship enhances social activities. 0.54  2.48  
5.4: My job enhances my social prestige 0.49  2.21  
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Table 3: Relative importance of variables   
 
Variables Coefficients t 
(Constant)  1.730*** 
Autonomy and Adequate 
Income 0.106 1.407 

Flexible Working 
Environment 0.137 1.238 

Opportunities to use & 
develop human capacity 0.285 3.094* 

Inducement of Empowerment 
and growth               0.128 1.521 

Promotion of Societal 
Responsiveness 0.462 5.453* 

R  0.52 
F Ratio 4.572** 
R Square 0.259 
Adjusted R Square 0.213 
Note:* p<0.05; ** p<0.01, ***p<0.10 
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