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Abstract A self-evaluation tool for green procurement,
which was developed in research projects, stimulates and
thereby enhances the research’s impact beyond academia.
Its application to Indian Railways raised awareness through
surveys and workshops, facilitated the establishment of or-
ganizational structures, and by these means advanced the
organization’s sustainable management. The Sustainable
Purchasing Leadership Council recognized this commit-
ment of Sanjay Kumar with the Individual Leadership
Award 2017.
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Nachhaltige Unternehmensführung bei der
Indischen Eisenbahn: Wie ein
Selbstevaluierungsinstrument zur
Hemmnisanalyse umweltfreundliche Beschaffung
fördert

Zusammenfassung Ein in Forschungsprojekten entwickel-
tes Selbstevaluierungsinstrument für umweltfreundliche
Beschaffung fördert und verstärkt damit die Forschungs-
wirkung in die Praxis. Seine Anwendung bei der indischen
Eisenbahn, förderte das Bewusstsein durch Umfragen und
Workshops, erleichterte den Aufbau von Strukturen und
entwickelte damit die nachhaltige Unternehmensführung.
Der Sustainable Purchasing Leadership Council würdig-
te diesen Einsatz von Sanjay Kumar mit dem Individual
Leadership Award 2017.

Schlüsselwörter Innovationshemmnisse ·
Nachhaltigkeitsmanagement · Umweltfreundliche
Beschaffung · Umweltfreundlicher Einkauf

1 Introduction

The Individual Leadership Award 2017 of the Sustainable
Purchasing Leadership Council was presented to Sanjay
Kumar for his role in reducing Indian Railway’s carbon
footprint by 1.5 million tons of CO2eq and saved over
$9 million per year. Sanjay Kumar introduced the con-
cept of green procurement to India for the first time and
challenged organizational leadership to adopt and follow
this path. This capacity building is related to a successful
transfer from academia to practice of a self-evaluation tool
for barrier analysis, developed within the research projects
RELIEF and NaBesi (Guenther et al. 2013; Günther and
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Scheibe 2006), and thus enhances the research’s impact be-
yond academia.

The application of the self-evaluation tool for barriers
to green procurement contributes to innovation barrier re-
search and sustainable management by specifying the over-
arching question from “What barriers hamper green pro-
curement?” to “What barriers hamper green procurement at
Indian Railways?” Therefore, 95 actors involved in different
stages of the procurement process were surveyed and work-
shops were conducted. We go beyond the mere reporting
of results and describe how the barrier analysis stimulated
change at Indian Railways.

First, we present the research background for the barrier
analysis and the development of the self-evaluation tool.
Second, we introduce Indian Railways as an impactful or-
ganization capable of driving sustainability. Third, we de-
scribe the application of the barrier analysis and, subse-
quently, how barrier analysis can raise awareness, facili-
tate the establishment of structures and thereby advance the
green procurement activities of an organization. In doing so
we demonstrate the practical benefits of barrier research.

2 Barrier analysis for green procurement

The sustainability of organizations is gaining more and
more importance (Hoejmose and Adrien-Kirby 2012; Mud-
gal et al. 2010). Organizations have been held increasingly
responsible for their role in society (Hoejmose and Adrien-
Kirby 2012; McWilliams and Siegel 2000) and their im-
pacts upon the environment (Hart 1995; Henriques and
Sadorsky 1999). Consequently, different approaches for
sustainable management, such as greening organizations,
have developed over the last 30 years (Boiral 2009; Brief
and Motowidlo 1986; Daily et al. 2009). Increased atten-
tion is given to procurement as it plays a strategic role for
greening organizations (Hoejmose and Adrien-Kirby 2012;
Murray 2000). As a crucial activity within organizations
(Murray 2000), procurement holds a gatekeeper position
in greening the organization as it connects all departments
(Guenther et al. 2010).

Greening procurement is an organizational innovation
(OECD and Eurostat 2005, Oslo Manual). In contrast to
the fact that innovation along the supply chain is essential
for organizations to gain and sustain competitive advantage
(e. g. Baregheh et al. 2009; Bessant et al. 2005; Daman-
pour 1991; Zain et al. 2002), innovations are confronted by
barriers which impede, delay, or completely block innova-
tion (Mirow et al. 2007, 2008). Revealing barriers refers
“to the firm’s awareness of the difficulties involved as a re-
sult of engagement in innovation activities” (D’Este et al.
2012). Consequently, we address the “innovation problem”
(Storey 2000, p. 348) as minimizing barriers is regarded as

“key to innovative success” (Hall and Martin 2005) and is
indispensable for understanding the innovation process in
organizations and enabling firms to overcome the barriers
(Cooper 1998; Giunipero et al. 2012; OECD and Eurostat
2005). The idea behind innovation barrier research is to re-
establish the flow of innovation by revealing, understand-
ing, and overcoming barriers to innovation (Hadjimanolis
1999). Accordingly, barriers need to be systematically iden-
tified and analyzed.

During the European research projects RELIEF and
NaBesi, a self-evaluation tool for green procurement was
developed based on a multiple case study approach (Yin
2003). Following the concept of theoretical sampling
(Eisenhardt 1989), 49 expert interviews were conducted
with procurement experts from six European municipalities
in Denmark, Germany, Hungary, Sweden, and Switzerland.
These results were complemented by an analysis of archival
data in the form of procurement guidelines, reports, and
studies assessing the penetration of environmental prac-
tices in the researched organization. By these means a set
of 22 barrier items is identified and further developed into
an online self-evaluation tool with a standardized question-
naire of manifestations of barriers to green procurement
(Guenther et al. 2013).

As innovation is a multilevel phenomenon, barriers need
to be identified on multiple levels of analysis (Hueske et al.
2015; Klein and Sorra 1996). Previous empirical studies
on innovation barriers reported on the influence of ex-
ternal factors (Carlsen and Edwards 2008; Hadjimanolis
1999; Hall et al. 2011; Larsen and Lewis 2007), orga-
nizational issues (Baldwin and Lin 2002), and individual
behavior and perceptions (Storey 2000). The single level
perspectives ignore the influences exerted by other lev-
els (Klein and Kozlowski 2000) and do not take into ac-
count the integrated understanding of innovation (Drazin
and Schoonhoven 1996). The multilevel barrier analysis
(Guenther et al. 2013; Hueske and Guenther 2015; Hueske
et al. 2015) differentiates between the external environment,
group/organizational, and the individual levels, and ana-
lyzes their distinctive importance in order to identify bar-
riers at three levels of analysis. Consequently, the barrier
items are grouped according to these levels of analysis (see
Table 1).

3 Methodology: application of barrier analysis at
Indian Railways

3.1 Indian Railways

Indian Railways is an interesting case for application of
sustainable management for the following reasons: Indian
Railways is the 8th largest employer worldwide (McCarthy
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Table 1 Barriers items (Based on Guenther et al. 2013)

Barrier Statement Shortened Form

External Environment

There are sufficient green product and service alternatives available within the procurement market.
(Barrier, if not supported)

No green alternatives available

The existing legal framework supports green procurement. (Barrier, if not supported) Legal framework prevents

Higher demand for environmentally friendly product and services alternatives by users within the mu-
nicipality is a premise for more environmental procurement

Higher demand prerequisite

Group/Organisation

Existing procurement guidelines do support the inclusion of environmental criteria in procurement
decisions in a sufficient way. (Barrier, if not supported)

Guidelines do not support

It is possible to procure green product and service alternatives within a given cost scope. (Barrier, if not
supported)

Scope missing

Green procurement is one of the aims of my municipality/ organisation. (Barrier, if not supported) No aim (of my organisation)

Green procurement is obstructed by the administration processes (e. g. due to spread competences) Administration process hurdle

Given possibilities to include environmental criteria are widely used in my municipality. (Barrier, if not
supported)

Possibilities not widely used

Follow up costs (e. g. energy and disposal costs) are not included in procurement decisions Follow up costs not included

Initiatives of employees who want to procure green are supported. (Barrier, if not supported) Initiatives not encouraged

Environmentally friendly products and services are too expensive Too expensive

Information (criteria, prices, services) concerning green product and service alternatives is available.
(Barrier, if not supported)

Missing information about alterna-
tives

Individual

I am informed about the possibilities of green procurement. (Barrier, if not supported) Not informed about possibilities

I am sufficiently informed about the aim of green procurement. (Barrier, if not supported) Not informed about aim

Green procurement causes additional work Additional work

It is difficult to identify green product and service alternatives within the procurement market Difficult to identify

Efforts for the further implementation of green procurement are useful. (Barrier, if not supported) Efforts not useful

Green products and services have a lower functionality compared to conventional products Lower functionality

Many users have prejudices concerning environmentally friendly product and services alternatives User prejudice

I am informed about the environmental relevance of procured product and service alternatives. (Barrier,
if not supported)

Not informed about relevance

There are uncertainties concerning the legal position of green procurement (e. g. because of complexity) Uncertain legal position

I am informed about the relevant legal framework for green procurement. (Barrier, if not supported) Not informed about legal framework

2015) and has the third largest railway network in the world,
transporting 3 million tons of freight traffic and 23 million
passengers per day, having carried more than 1.1 billion
passengers and 833 million tons of freight traffic in 2013–14
(Government of India, Ministry of Railways 2015).

As per India’s Intended Nationally Determined Contri-
bution, agreed to during Paris Climate Change Agreement
in 2015, the country has committed to reducing emissions
intensity of its GDP by 33% to 35% by 2030 from 2005
levels and to increase renewable energy production to 40%
of the total energy generation capacity (Government of In-
dia, Ministry of Environment, Forest and Climate Change
2015). Indian Railways, being one of the largest procur-
ing agencies in India, can leverage its purchasing power in
mitigating greenhouse gas emissions from its operations.
Indian Railways can stimulate and incentivize the market
for innovation of energy efficient products and services and,
thereby, help India meet its emission targets. For instance,

Indian Railways is the single largest consumer of electric-
ity in India, consuming 2.4% of total electricity generation
(Government of India, Ministry of Railways 2015). By de-
manding clean electricity from renewable sources, Indian
Railways can help move the electricity generation market
away from fossil fuel based electricity production.

In addition, implementing green procurement policies
for the entire Indian Railways network will also have posi-
tive impacts on the downstream supply chain. For instance,
the efficient use of resources will result in minimization of
waste generation and fewer greenhouse gas emissions from
land fill/incineration. Therefore, green procurement could
be one of the strategies to decouple emission intensity from
GDP growth.
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3.2 Preliminary application of the online self-evaluation
tool and subsequent workshop

In order to identify possible barriers for sustainable man-
agement at Indian Railways, we applied barrier analysis to
green procurement at Indian Railways to answer our re-
search question: “What hampers green procurement at In-
dian Railways?”. We used the online self-evaluation tool to
survey the decision makers to indicate what they perceived
as potential barriers. The first survey, in which 25 stake-
holders participated, was carried out from 01/04/2010 to
15/04/2010.

Subsequently, the results of the barrier analysis were pre-
sented and discussed at a workshop with the chief procure-
ment officers of zonal railways in July 2010. They were
public procurement experts with more than 25 years of
professional experience. The fact that the presentation con-
cerning green procurement and the barrier analysis results
was reduced from 30min to 10min after the officers stated
that the topic was too futuristic demonstrates their attitude
towards sustainable management. This is in line with the
fact that the participants displayed a vague understanding
of green procurement and demonstrated that green procure-
ment was novel to them and understood as ‘something to
deal with greener products, which would increase the cost
of procurement’. Nevertheless, the chief procurement of-
ficers were willing to listen and higher management then
became familiar with the term ‘green procurement’. Conse-
quently, this first preliminary barrier analysis raised aware-
ness and planted the seed for organizational change towards
sustainable management at Indian Railways.

At that point of time there was no overarching legislation
governing green public procurement in India. The procure-
ment guidelines such as General Financial Rules, Manual
for Procurement of Goods etc. issued by the Indian Ministry
of Finance did not mandate public authorities to incorporate
environmental or social concerns in their buying decisions.
The focus was primarily on regulations rather than on mar-
ket forces to integrate sustainability into decision-making.
It was presumed that government acts and executive orders
issued on sustainability would address sustainability issues;
and that industries would comply with those guidelines. The
fact that the government’s purchasing power could be used
to realize socio-environmental objectives besides economic
objectives was not evident to them. Therefore, Sanjay Ku-
mar introduced the concept of green procurement to India
for the first time and challenged organizational leadership to
adopt and follow this path. The research put a new agenda
on the table for fruitful conversations and motivated taking
leadership in a new and growing field.

3.3 Survey of Indian Railways

Consequently, to enhance the credibility of the survey re-
sults and also to gauge changes in the perception of partic-
ipants over one and a half years, a second survey was car-
ried out from 10/10/2011 to 30/10/2011. The online self-
evaluation tool was applied again, but the second survey
was conducted on a much larger scale. 500 actors in Indian
Railways were approached to participate in the survey, with
95 responding. In contrast to the preliminary barrier anal-
ysis, which focused on procurement managers, this survey
included actors from different departments involved in the
procurement process so that their perceived barriers in im-
plementing environmental practices in procurement could
be ascertained. For this purpose, officers ranging from Ju-
nior Administrative Grade to Secretary (middle manage-
ment to board of directors) from different departments of
Indian Railways, such as the Stores Department (responsi-
ble for procurement), the Mechanical/Electrical/Signal and
Telecom Department (the actual users of materials), the Fi-
nance Department (responsible for finance and accounting
practices), and others who influence procurement policy in
general, spread across India, were contacted through email
to participate in the online survey via the self-evaluation
tool for barriers to green procurement. The selection of
participants for the survey from a large area covering var-
ious subdivisions helped us to control for extraneous en-
vironmental variation. This is in line with Eisenhardt and
Graebner’s (2007) approach where they argue that the se-
lection of four markets helped to control for a variation of
setting. Environmental concern per se does not form one
of the criteria of procurement and most of our stakeholders
were not very well versed in green procurement. Therefore,
a brief introduction on the topic and the steps involved to
participate in the online survey were also emailed to the
participants well in advance of the survey activation date.

4 Results and discussion: barriers to green
procurement at Indian Railways and measures
taken

The comparison of the two survey results paints an interest-
ing picture: In the first survey, the participants felt that no
aim of organization, initiative not encouraged, possibility
not widely used, guidelines not supportive, and prevailing
legal framework were strong barriers for integrating envi-
ronmental practices into purchase decision. However, in the
second survey the participants felt none of the barriers to be
strong barriers to fostering this change towards greener pro-
curement practices. The reason for this change in perception
of the participants cannot be clearly explained, as the legal
framework and guidelines for procurement of goods and
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services had not undergone substantial change during this
examined period, nor had the objective of Indian Railways.
It could be explained by a general increase in awareness
regarding sustainability issues and thus a greater identifica-
tion with the topic. Another significant difference between
the two survey results is that the deviation in the perception
of the participants of barriers was reduced in the second
survey as compared to the first survey. This shows that the
knowledge gap about sustainability among participants had
reduced over this period, which is reflected in their altered
views on sustainability in procurement.

The responses of the participants concerning other bar-
riers to innovations at Indian Railways with respect to in-
tegrating sustainability in procurement decisions remained
stable in both surveys, although the profile and number of
participants in the second survey significantly changed as
the second survey include actors beyond purchasing offi-
cers. The second survey provides a more comprehensive
picture with 53 respondents from the procurement depart-
ment, 29 internal users of the procured goods and services,
2 from finance, 4 from the environmental department, and
7 respondents from other departments involved in the pro-
curement process. Nevertheless, the results show consis-
tency. Subsequently, we analyzed the barriers at Indian Rail-
ways along the barrier categories as presented above based
on the results of the self-evaluation tools and the workshop.

4.1 External environment

In line with the barrier analysis for green procurement,
external barriers relate to state and supplier (Gunther and
Scheibe 2005).

4.1.1 State and multilateral agencies

Regarding the role of the federal government, the state gov-
ernment, and the local authority in implementing this con-
cept in procurement decision, the participants felt that the
federal government has the most important role followed
by the state and then the local authority. This goes hand
in hand with the fact that Indian Railways is one of the
central departments of the federal Indian government and
is governed by policy formulated at the federal level. The
participants anticipated a major role for the Indian Ministry
of Environment and Forest in implementing green procure-
ment. This was surprising because none of the participants
in the survey were from this department. This may be due to
the fact that the participants intuitively believe the ministry
to be a guardian and gatekeeper of environmental issues
and hence has a role in promoting sustainability concepts
in India. In fact, if the Ministry of Environment and For-
est moves environmental laws forward or passes an act on
green procurement, there would be no option for other cen-

tral government departments including Indian Railways but
to conform and henceforth establish procurement guide-
lines that follow those norms. This highlights the role of
the Ministry of Environment and Forest in promoting envi-
ronmentally responsible procurement.

During the workshop, some of the participants acknowl-
edged the role of the Indian judiciary, markets, and vendors
in accelerating the implementation of green procurement.
They expressed that judicial pronouncement on the subject
might speed up the process and would give the executives
legal support to implement green procurement policies and
programmes.

Finally, the role of multilateral agencies, including pro-
gressive role models of the European Union, in increasing
awareness and providing technical support for launching
a green public procurement pilot project etc. cannot be un-
derestimated. The participants in the first survey felt that
uncertainties concerning the legal position of green procure-
ment and not being informed about the legal framework for
green procurement were strong barriers for implementing
green procurement at Indian Railways.

While procurement officials and their stakeholders in In-
dia were grappling to understand this subject and its impli-
cations, multilateral agencies such as UNEP, the German
development agency GIZ, and others wanted to increase
their green procurement activities in the country (UNOPS
2013). This was also a period when the European Union, in
partnership with United Nations Environment Programme
(UNEP), had launched the “Switch Asia” programme in
Asia to transition its production and consumption to a more
sustainable path. As a part of this strategic view of the Eu-
ropean Union, a workshop on “Green Public Procurement
in Indian Railways” was organized in December 2012, with
the best available expertise from UNEP. The overall objec-
tive of the workshop was to introduce green procurement
practices, tools and techniques, barriers and how different
countries have been handled them. It also provided an op-
portunity to brainstorm the barriers identified in the study
with a view to providing a preliminary road map for further
courses of action. Most of the barriers identified during this
workshop were the same as those identified in the barrier
analysis for Indian Railways.

As an outcome of this workshop, Indian Railways estab-
lished an inter-departmental working group to study green
procurement policies of different countries and draft an ac-
tion plan for implementing green procurement policy at
Indian Railways. This relates to the organizational level.

These workshops/conferences have helped to create
awareness and capacity building of stakeholders on green
procurement not only in Indian Railways but also in various
public sector agencies in India. In early 2013, the head of
procurement for the Ministry of Railways identified ‘green’
procurement as one of the priorities for the financial year
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and during that year Indian Railways decided to purchase
writing paper with 60% recycled content. While the impor-
tance of sustainability in procurement decisions was gaining
ground in Indian Railways, it was also influencing other
stakeholders in different parts of India. The Government
of India was also concerned with green procurement and
had formed a stakeholder group from different ministries
and departments to identify strategies to implement green
procurement policy in India. Towards the end of 2013, the
Government of India introduced the Public Procurement
Bill in Parliament with provisions that the environmental
sustainability of a product could be adopted as one of the
criteria for evaluating a tender. However, the bill lapsed in
the Parliament as the term of the Parliament came to an
end and a new political party came to power.

This development was an important milestone in the de-
velopment of green procurement in India as it facilitated
an enabling policy framework five years later. In May 2017
the Government of India (2017) issued a new Manual for
Procurement of Goods 2017 with enabling provisions for
embedding sustainability in procurement decision, which
means including environmental concerns when defining the
need of products, framing specifications, use of ecolabels
and voluntary environmental standards, and the use of En-
vironmental Management Systems such as ISO 14001 as
pre-bid criteria and the use of environmental characteris-
tics apart from quality, price, technical merit, aesthetic, and
functional characteristics as bid evaluation criteria. It has
paved the way for the introduction of green procurement
policy in Indian Railways as well, thus removing one of the
major barriers for implementing green procurement policy
within Indian Railways.

4.1.2 Suppliers and vendors

Many participants felt strongly about the role of markets
in influencing innovation, which addresses the stakeholder
group supplier in our context, because in the absence of
green alternatives in the market, green procurement efforts
could not make any progress. The results show that the
participants faced difficulties in identifying green product
and service alternatives within the procurement market and
therefore indicated this as a barrier in implementing inno-
vation towards green procurement at Indian Railways. Here
the concern of the participants appears genuine. Developing
criteria for establishing the most appropriate environmental
alternatives in the market is easier said than done. As the
information on green alternatives is not very common in
the Indian market, it is perceived as a barrier for green pro-
curement at Indian Railways. Moreover, data is often not
available for sophisticated evaluation tools like life-cycle
assessments (Galia and Legros 2004; Simkin 2002). This
might also be due to the fact that most of the items required

by Indian Railways are of a specialized nature and the ven-
dors seem to have no incentives to invest in research and
development of green alternatives in the absence of a clear
policy announcement by Indian Railway. This perception
can also be due to “insufficient external networking” (Öz-
gen and Ölçer 2007) of the vendors and their counterparts
at Indian Railways. The market may need to find solutions
for bridging this gap so that potential consumers become
aware of green alternatives available in the market.

There have also been supply side constraints and the
failure of the Indian Eco-Mark label that ensures easy ver-
ification of supplier’s claim about suitability of products
to the tendered requirements. Unless these barriers are re-
moved by concerted efforts, the full potential of sustainable
procurement as a policy to drive the market towards innova-
tion and resource and energy efficiency cannot be realized
in the near future in India.

4.2 Organization

4.2.1 Organizational strategy and targets

Selecting products based on ‘value for money’ rather than
lowest cost may help insert some types of environmen-
tal considerations into procurement decisions. This is only
possible when the targets of the organization are set in such
a way that the life-cycle costs of a product or service are
taken into account while evaluating the offer, if some price
preference is given to green products in the tender, or that
green procurement is not misaligned with other organiza-
tional priorities (Anumba et al. 2006). The participants in
the workshop expressed that life-cycle costing appeared to
be better suited for Indian Railways than giving price pref-
erence to green products and services in an open economy.
This is supported by the fact that the government of India
has now completely withdrawn the policy of price prefer-
ence to any selected industry group. The present financing
and budgeting practices at Indian Railways still favor cost
savings in the initial investment, which has led to a preva-
lence of the lowest suitable technical offer at the time of the
tender opening. This practice does not favor procurement
of green products, which may be available at higher initial
costs. A further target for the procurement department is
in terms of availability of products and services and not in
terms of how many green products and services are bought
during a year. Thus, the targets provided by the current
strategy do not require procurement of greener products.

Beside these challenges, sustainability as a concept has
been gaining traction in Indian Railways. The growing
strategic importance of sustainability within Indian Rail-
ways is reflected in the formation of the new Environment
Directorate in Ministry of Railways in 2015. Its vision is
to promote a green environment and clean energy while
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making the Indian Railways a global leader in sustain-
able mass transport solutions. As a part of this strategy,
Indian Railways has implemented various projects such
as setting up solar panels, wind power plants, waste to
energy, replacement of incandescent lamps with LEDs,
procurement of BEE Star (Indian Energy label) label prod-
ucts, reduction of water use, green building, procurement
of paper with recycled content, procurement of certain
products from micro and small industries, etc. It further
aims to set up a 1000MW solar power plant and 170MW
wind power plant to partly meet its energy needs from
renewable sources by 2022. Furthermore, Indian Railways
is committed to reducing its emission intensity by 32%
by 2030 through a series of energy efficiency measures
in traction and non-traction uses. The implementation of
green procurement policies in Indian Railways can help
Indian Railways achieve these objectives.

4.2.2 Organizational structure

The strategy and its targets form the organizational struc-
ture, especially regarding the incentive system. The partic-
ipants of the survey felt that users of the procured goods
and services could influence the implementation of green
procurement in the most significant way, followed by pro-
curement officials and the finance department. This is true
in practice as well because while users are primarily respon-
sible for the specification of the products, the procurement
professional is responsible for developing the award criteria,
the tender evaluation, and contract management. We could
also see a divergence in perception of the different actors
with respect to the barriers, although this was reduced to
some extent during the second survey. Following Attaran
and Wood (1999), this might be due to a “lack of com-
munication within the team” about issues regarding green
procurement. The split responsibility in a hierarchical sys-
tem like at Indian Railways could be a reason for a lack of
communication (Kunda and Brooks 2000). Hence, commu-
nication among the different groups involved is essential.
One specific communication barrier mentioned is that of
the General Financial Rules 2005, which, in the context
of energy efficiency, states that the procurement of goods
and services should be carried out to secure “best value for
money”. However, another arm of the Indian government
has a different perspective on the issue that hinders pro-
curement officials adopting environmental criteria in tender
description. Such conflicting guidelines confuse the offi-
cials trying to foster innovation and integrate environmen-
tal concerns in procurement decisions. The divergence in
perception of different actors may also result from the fact
that they may not be aware of both guidelines on the same
subject.

Green procurement decisions are based on life-cycle as-
sessments and full-cost accounting concepts that procurers
at Indian Railways are largely unfamiliar with. The partic-
ipants felt that follow-up costs such as energy or disposal
costs could not be included in procurement decisions. This
is because of the current organizational structure as also ob-
served by previous studies (McGaughey and Snyder 1994;
Scarbrough and Lannon 1988; Yauch and Steudel 2002).
There is no mechanism to capture the total costs incurred by
any product throughout its life cycle in the present financial
and accounting practices of Indian Railways. Furthermore,
the bureaucratic structure (Abdul-Hadi et al. 2005; Borins
2000; Molinsky 1999), with its complexity and formaliza-
tion (Allen 2002) at the central level, does not give clear
guidance to capture these costs. The yearly budgeting sys-
tem at Indian Railways in fact promotes capital expenditure
by departments as there is no incentive to pursue savings
as this budget would not be available to the department on
a rolling basis in subsequent years. As a developing coun-
try, India may take longer in overcoming this barrier as this
step calls for a complete overhauling of Indian Railways’
financial and accounting system.

However, the inter-departmental working group which
aimed to study green procurement policies of different
countries and draft an action plan for implementing green
procurement policy at Indian Railways never held a meet-
ing as the convener of the group was transferred and the
new incumbent had no interest in this field. During the
workshop it was felt that many of the sustainability initia-
tives undertaken by Indian Railways were not known to
internal stakeholders. To bridge this gap, a report (Govern-
ment of India 2010) provided details of various greening
initiatives undertaken by railways in the past and also de-
liberated on a path ahead. Though the workshop could not
make much headway in terms of pushing green procure-
ment policy forward, it became a regular occurrence in
the annual calendar of events of Indian Railways. Since
then, Indian Railways along with its partners have been
holding workshops and conferences on this subject on an
annual basis, with participants coming from both within
and outside Indian Railways.

Meanwhile, Indian Railways also became member of
United Nations Environment Programme led 10 Years
Framework Programme on Sustainable Public Procure-
ment, which aims to support implementation of sustainable
procurement at the ground level in member countries and
provide technical support through exchange of best prac-
tices. However, the realization that procurement can help
in achieving the above objectives has not yet been fully
grasped by the organizational leadership. Though Indian
Railways established a new committee in 2017 to draft
sustainable procurement guidelines for Indian Railways in
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view of the new Manual for Procurement of Goods, 2017,
the committee is yet to come up with its draft guidelines.

4.2.3 Resources

The participants felt that the green products and services
were expensive and might result in an increase in procure-
ment costs. This result corresponds to those of previous
studies (Anumba et al. 2006; Harris 2000) which state that
existing resources may not be sufficient to meet the in-
creased expenditure due to limited or no budgeting. The
procurement officials do not see any additional value for the
public good, i. e. the environment, if they take into consid-
eration environmental and social costs of products. The par-
ticipants in the workshop expressed that even if the alterna-
tives were available and the procurement official was aware
of them, he might not opt for the procurement of green
alternatives due to their higher short-term costs. Although
green alternatives may be competitive in the long run, unless
the financial and budgeting system is optimized to capture
the long-term costs of products, one observes a relatively
slow innovation along the path towards green procurement.
Suppliers would offer greener products if they could re-
cover the development costs of products by means of long-
term contracts from Indian Railways, otherwise they may
not spend their resources in R&D for developing greener
products. Finally, no access to capital and a lack of time
(Rohdin and Thollander 2006) can further delay switching
over to greener options.

In contrast to the strategic and structural change, Indian
Railways has not spent resources on green procurement at
the organizational level to date. Funding from partner insti-
tutions has supported all these workshops. Sanjay Kumar
states that he has been working on sustainable procurement
on a voluntary basis and mentioned the lack of support
from his organization. For instance, he takes personal leave
for organizing workshop and has no assigned mandate to
work on green procurement. This is possibly the biggest
challenge for moving sustainable procurement forward in
Indian Railways concerning the organizational and individ-
ual levels.

4.3 Individual barriers

4.3.1 Employees’ ability

The participants felt that they had insufficient expertise
concerning the environmental relevance of green product
and service alternatives. This could be a barrier for imple-
menting green procurement practices in Indian Railways
because, unless the actors are made aware of the envi-
ronmental consequences of their purchase decisions, they
are unlikely to switch to green procurement practices. This

perception among the participants could be due to a lack
of skills, knowledge, and expertise (Kirkland and Thomp-
son 1999) of the employees and their lack of training and
expertise (Whitaker 1987) about environmental practices.
More specifically, it could also be due to a lack of technical
skills (Rohdin and Thollander 2006) to grasp the concept of
green procurement leading to a reduction in the consump-
tion of scarce resources and how well the environmental
criteria could be integrated in the procurement process to
achieve this end. Procurers need to have adequate knowl-
edge of concepts such as Life Cycle Costing (LCC), Life
Cycle Analysis (LCA), eco labels, etc. to properly evaluate
bids of vendors and select the most suitable products. But
as these are complex topics, especially LCA, participants
were at a loss to distinguish between LCA and LCC during
the workshop held to discuss the surveys result. With such
prevailing conditions, it is not surprising that the capability
of actors to handle this change process has emerged as one
of the most significant barriers.

The perception that the availability of green alternatives
is poor could also be due to a lack of experience of procure-
ment professionals and users regarding the availability of
products in the market since the product might already ex-
ist in the market. As observed by Kirkland and Thompson
(1999), a published experiential base on which practition-
ers can build on is absent at Indian Railways. This could
also be due to a lack of promotion of green products by
suppliers which would demonstrate the quality and compa-
rability with conventional products. The participants in the
surveys felt it difficult to identify green product and service
alternatives within the procurement market. Moreover, they
did not have enough experience with aligning the technical
requirements with the environmental product requirements
(van Hemel and Cramer 2002).

The participants felt that green products and services
had a lower technical functionality than comparable con-
ventional products. This perception appears to be false as
all products have to meet the technical criteria of the tender
to qualify for order. Environmental criteria do not substitute
technical proficiency. As most of the participants have never
seen and experienced the procurement of goods and ser-
vices based on environmental criteria, their perception may
be due to lack of experience (Adams and McNicholas 2007;
Meehan and Muir 2008). The participants in the workshop
also indicated that practical difficulties arise during the eval-
uation of the firms’ offers based on environmental criteria.
In the absence of a uniform environmental standard, such
as an eco-label or third party certification etc., it is difficult
to measure compliance and assess a firm’s offer against en-
vironmental criteria. Furthermore, the assessment of carbon
footprints of a product requires complex and time-consum-
ing tools such as LCA. A software application for a LCA
of a product is not available to the procurer at present and
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they are not trained to evaluate the results of an LCA even
if they chose to incorporate environmental criteria in tender
specification.

Meanwhile, Indian Railways has realized several sustain-
able projects, for instance, concerning renewable energy,
procurement of LEDs, and BEE Star (Indian Energy label).
Nevertheless, there is need for capacity building to assess
green products and convince the people involved, which
relates to the existing attitude.

4.3.2 Employees’ attitude

In absence of a complete understanding (Waldron 2005) of
the benefits of green procurement, purchase officials may
view environmental issues with skepticism and believe they
hamper the progress of economic development in India and
add extra costs to the organization. This could be due to
a lack of individual concerns about the environment or due
to a missing or low priority attached to environmental issues
by the department. Moreover, the survey results show that
they perceive uncertainties concerning the legal position
of green procurement due to complexity of regulations. In
absence of clear guidelines, no one would like to take a lead
on environmental practices due to the uncertainty of the
outcome, as also observed by Chan (2008). They also would
not like to take risks by allocating substantial outlay for
uncertain returns, which has been observed by Whitaker
(1987), too.

The participants felt that green procurement might lead
to additional work. This may be due to the fact that the par-
ticipants may be reluctant to learn something new or may
be unwilling to accept any change. This perception needs to
be investigated by analyzing current and prospective work-
loads of an individual employee. Sound data on the usability
and relief potential of green products may help purchasers
at Indian Railways to prioritize their actions. Moreover,
the procurers fear sanctions and ask for legitimacy of ac-
tions aimed at promoting green procurement. This could be
reached either through making green procurement obliga-
tory in the national law or obliging public authorities to set
up a green procurement policy. The Manual for Procure-
ment of Goods is a step in that direction. However, besides
regulations, the employees need to be convinced about the
benefits of sustainable management to overcome these bar-
riers.

4.3.3 Management commitment

In the first survey the participants perceived green procure-
ment as not being a management aim of Indian Railways
and individual initiatives of the employees to procure green
products were not being encouraged as strong barriers for
implementing innovation towards green procurement in In-

dian Railways. This is indicative of the fact that green pro-
curement is not the first priority, as also observed by pre-
vious studies (e. g. Chan 2008). Without the commitment
of management, there is no support for innovation. How-
ever, in the second survey, this barrier was perceived as
being less intense. It reflects an improvement in compari-
son to the first survey and a positive organizational change
towards green procurement. This could possibly be due to
increased awareness among the participants about sustain-
ability issues and thus the greening of the procurement pro-
cess at Indian Railways between April 2010 (first survey)
and October 2011 (second survey).

Since the barrier analysis, the awareness of green pro-
curement has increased. The managers changed from non-
committal to receptive to the idea. However, the commit-
ment is not expressed in resources yet and not seen as a pri-
ority, which relates back to the organizational level.

5 Conclusion

Our study shows that innovation in procurement might be
hampered by barriers. The application of the self-evaluation
tool for barriers to green procurement at Indian Railways
demonstrates that conducting a barrier analysis goes beyond
the identification of barriers. The barrier analysis raised
awareness for green procurement, which resulted in inter-
nal reflections and was the starting point for stimulating
organizational learning and change towards sustainability
management at Indian Railways.

Summing up the developments in the years since the
barrier analysis, the barrier analysis first introduced Indian
Railways to the concept of green procurement and sustain-
able management. Second, it helped establish structures,
from initial workshops to regular working groups and units
and, thereby, triggered action towards green procurement.
Certain barriers identified in the barrier analysis have been
removed; but many of them still remain, which are ham-
pering the adoption of sustainable management, especially
green procurement policy. Capacity building is needed for
managers and employees. Overcoming these barriers at the
individual level can facilitate overcoming barriers at the
organizational level.

The self-evaluation tool originally development in re-
search projects for barriers to green procurement in public
municipalities was applied to the context of Indian Rail-
ways. This demonstrated how the self-evaluation tool fos-
ters research transfer from academia to practice, regard-
less of the organization and national culture. The identified
items are not limited to a special organization, suggesting
the barrier analysis can be helpful to other organizations
and in other nations.
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Meanwhile, the self-evaluation tool for barrier analy-
sis is complemented by self-evaluation tools for climate
change adaptation, green chemistry, and biotechnology. To
use these tools, please find them here: https://wwilq.wiwi.
tu-dresden.de/fak/einflussanalyse//en/main/.
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