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Letter from the Editor

Pharmaceutical companies in emerging countries

Consulting firms and many scholars currently try to explain recent developments within the pharma-
ceutical sector. Established multinational pharma firms are under pressure and rethinking their strate-
gies and business models. Although growth in emerging markets seems possible, capturing this
opportunity is yet challenging due to regional differences requiring adaptation e.g. regarding the value
proposition, designed distribution systems (levels of integration) and prices. If an engagement, for in-
stance, in Indian pharmaceutical markets is worthwhile, thus needs to be analyzed for every specific
case. Local Indian firms have started to make use of the dynamics and benefit from their existing mar-
ket knowledge and flexibility. At the moment, the business with generics still prevails the Indian phar-
maceutical market but own capabilities in drug development have been generated. As many open
questions regarding the ability of multinational players to exploit the (profit) potential of emerging mar-
kets, the capacity of local firms to compete in drug design and the distribution of power remain, it will
be exciting to observe future developments.

Thus, we are pleased to welcome the first research paper of this issue “Factors influencing organizational
change and health — Evidences from the Indian pharmaceutical sector” by Anil Kumar Singh and Mugpbil
Burhan.The authors present results from a survey conducted in pharmaceutical companies in India and
examine the influence and interaction of several factors such as structural flexibility, information man-
agement, decision making and shared leadership on competitive advantage. The authors thus provide
evidence that integrating these organizational characteristics and developing the capability to change
are necessary in order to achieve organizational health and success in dynamic environments.

The second paper “Benefits of social sustainability reporting for companies and stakeholders — Evidence
from the German chemical industry” by Verena Zimara and Sebastian Eidam addresses the dimension
of social sustainability which is often neglected by companies, particularly in reporting. By comparing so-
cial sustainability reports of 14 German chemical companies with regard to their conformity with the
Global Reporting Initiative (GRI) guidelines, the authors reveal insights on the companies’ aims, benefits
and different foci, and discuss the comparability of reporting social activities and associated performance
indicators.

The first paper of our Practitioner’s Section “Biomedical research and development in the Indian thera-
peutic drug industry” by Azamat Ali and Kunal Sinha deals with the current and future situation of R&D
in the pharmaceutical sector, particularly focusing on biomedical drug development in India. By analyz-
ing research as well as market information, the authors identify the main drivers for growth in this field.
Moreover, the different magnitudes of R&D investments, routes and outcomes in drug development of
six large Indian pharmaceutical firms are compared and also set in relation to the public sector’s re-
search efforts.

Gert Miiller presents an overview on risk management challenges and tools for turnaround projects in
his article “Managing risk during turnarounds and large capital projects: Experience from the chemical
industry”. After elaborating on the need for a different approach to risk management, the author sug-
gests to consider various factors such as the probability and frequency of a risk to occur, barriers pre-
venting hazards from becoming risks, the severity of consequences for different areas and
countermeasures in order to evaluate and handle risks adequately. Reporting on practical experiences
complements the insights on managing risks in turnaround projects.

Please enjoy reading the third issue of the twelfth volume of the Journal of Business Chemistry. We are
grateful for the support of all authors and reviewers for this new issue. If you have any comments or
suggestions, please do not hesitate to contact us at contact@businesschemistry.org.

Birte Golembiewski, Executive Editor

ISSN 1613-9623 67 © 2015 Institute of Business Administration
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Factors influencing organizational change and
health - Evidences from the Indian pharmaceu-
tical sector

Anil Kumar Singh* and Mugbil Burhan*

*  FORE School of Management, B-18, Qutab Institutional area, New Delhi: 110016, India,
anil.singh@fsm.ac.in

Dynamics and interplay among various drivers and competencies in any organiza-
tional set-up shape the configurations of the systems black box. Structural flexibili-
ty, information management, decision making and leadership are critical compo-
nents which manage the intra-organizational interactions for a collective meaning-
ful outcome in terms of organizational change capability and superior performance.
In the recent past, the Indian pharmaceutical sector has witnessed impressive glo-
bal consolidation and expansion. The organizational health recipes which have been
designed by the Indian pharmaceutical sector for its healthy growth need to be explo-
red and understood. Identifying how these variables interact and how they have con-
tributed to the success of the pharmaceutical sector is the key research agenda of
this paper. The responses obtained from 216 mid- and senior-level executives of the
Indian pharmaceutical industry have been processed by structural equation mode-
ling to investigate interactive dynamics. Therefore, the outcomes are of value to scho-

lars as well as practitioners.

1 Introduction

The scholarly and intellectual interest in phar-
maceutical industry results from its highly ‘closed’
innovation model, pricing policies, regulatory bar-
riers and dynamics of boundaries of the firm (Foss
and Rasmussen, 2014). The Indian pharmaceutical
industry will grow to US$ 55 billion by 2020 driven
by steady rise in affordability and a steep jump in
market access. Articulating the insights and reve-
lations by transcending through the 150 years old
history of Indian pharmaceutical industry, it is not
very surprising to find that ability to change and
adopt are the key survival instincts which this indus-
try has exhibited. The current state of its health is
due to existing capabilities to change, adopt and
reconfigure its competencies in light of external
happenings. This magnitude of growth will lead
towards a market size at par with developed mar-
kets other than the US, Japan and China and in
terms of volumes it will be next to the US (McKin-
sey, 2013).

The pharmaceutical and medical report by McK-
insey & Company (2013) and its research related to
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the Indian pharmaceutical sector has embarked
upon four fundamental questions: How can the
industry stimulate the growth drivers? What are
the most attractive opportunities in Indian mar-
kets? Which capabilities will differentiate the lead-
ers of tomorrow? Would the way organizations are
structured and managed need to change as the
range of opportunities becomes diverse?

This complexity calls for an investigation into
the status of organizational health of the Indian
pharmaceutical sector identifying the key enablers
which have catapulted this industry from a weak
health configuration to global recognition. Before
we proceed with the framework, model and empir-
ical investigation, it is important to trace the enablers
of this development in the industry so far.
Researchers dealing with business and industry
history have divided the evolutionary path in four
stages with an objective to explain the industry
dynamics in minutest detail. The objective of this
research is to examine the internal firm-specific
dynamism and more recent trends. Once research
broadly understands the challenges and obstacles
faced by this industry, it is possible to explore the

© 2015 Institute of Business Administration
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concept of organizational health and the constructs
contributing to this central theme. We scan the lit-
erature examining the key variables associated
with this unexplored phenomenon and propose a
framework based on extensive literature review.
We hypothesize relationships within a construct-
ed model on the basis of existing theory and then
constructs are modeled based on empirical data to
validate the theoretical understandings.

2 Theoretical background
2.1 Organizational health

“[...] the health of an organization is based on
the ability to align around a clear vision, strategy,
and culture; to execute with excellence; and to
renew the organization’s focus over time by
responding to market trends. Health also has a hard
edge: indeed, we’ve come to define it as the capac-
ity to deliver - over the long term - superior finan-
cial and operating performance”.(Smet et al, 2014)

Similar to humans, a healthy organization can
sustain its existence in longer runs.Therefore, it is
implicit that organizational health is a powerful
lever in a dynamic business environment where
coping with change is an instinct linked with sur-
vival. Organizational health according to Smet et
al. (2014) can be achieved by following one of the
following four ways (“organizational health
recipes”):

A. Leader-driven:

This refers to presence of talented and high-
potential leaders at all levels in the organiza-
tion who can exercise autonomy and are
accountable. The ability to create something
from nothing is materialized if this health driv-
er is aptly nourished and nurtured.

B. Market-focused:
This refers to a firm’s external orientation not

Anil Kumar Singh and Mugbil Burhan

only towards the customers but also towards
regulators, partners, competitors and the com-
munity. This approach directs the ability of organ-
ization to be shapers of market trends, innova-
tors and creators of robust brand equity.

C. Execution-edge:

This describes the ability to sense the environ-
ment, reconfigure and deploy resources. Thus,
the thrust is on the ability to swiftly act with a
stout mechanism of decision making.

D. Talent and knowledge core:

This lever refers to the ability of organizations
to build competitive advantage by assembling
and managing a high-quality talent and knowl-
edge base.

Following the inductive reasoning to the con-
cept of organizational health as proposed by Smet
etal. (2014),the theory of organizational health can
be configured around the following facets. The tal-
ent and knowledge core constitute the essence of
effective organizational processes, reconfiguration
and deployment of resources hinge on organiza-
tional structure, the issues of market focus corre-
spond to the sensing abilities of organizations for
change and the drive comes from the organiza-
tional leadership.The health of business organiza-
tions can thus be viewed to rest upon three fun-
damental pillars, i.e. core management processes,
formal structures and managerial mindset. If we
compare these aspects of organizations with
humans, they can be interpreted as synonyms for
anatomy, physiology and psychology. Organization-
al health as interpreted and modeled in this paper
(figure 1) focuses on organizational structure (anato-
my), mechanism of transparency in information
sharing and decision making (physiology) and
shared leadership and change friendly identity (psy-
chology). The human architecture is structured by
nature and its health depends upon a balanced

Figure 1 The pillars of human and organizational health (Source: Researchers’ own presentation).
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interactive dynamics among the three key vari-
ables.Organizations are socio-economic units pur-
posefully structured to bridge the value gaps. These
value delivery propositions are interpreted as (parts
of) business models in management literature.

2.2 Business models

Organizations and living entities are configured
around the structural domains of inter- and intra-
relationships. The efficiency in management of
these interfaces provides benefits which are aimed
at.In business context, the organizational pattern
of relationships can be termed as business model.
Research exists in abundance but concurrence and
concreteness in the understanding of the term busi-
ness model is lacking (George and Bock, 2011 and
2012). The best way to interpret and understand a
business model for any firm is in terms of value
propositions towards customers (Doz and Koso-
nen, 2010; Teece, 2010; Tikkanen et al., 2005).

What makes a business tangible, is the anatom-
ical foundation interpreted as organizational struc-
ture (Baden-Fuller and Morgan, 2010). The man-
agement processes coupled with shared leader-
ship act as an enabler for organizational health and
thus configure the organizational change ability
(Gulati and Puranam, 2009; Hall and Saias, 1980).
Since business models need continuous reconfig-
urations, any random or planned fluctuations in
the environment call for realignment (Ho et al,
2011; McGrath, 2010; Sosna et al. 2010; Teece, 2010)
of processes and structure. Leadership acts as a
facilitator in adjusting and coping with changes. It
becomes apparently evident that changes in envi-
ronment call for a reconsideration of the business
model. The (re)configurations will revolve around
the organizational capability of leadership, process
and system dynamics and the structural organiza-
tion (Najmaei, 2011).

Research by PricewaterhouseCoopers (PWC,
2009) states that the conventional integrated busi-
ness model (from discovery to customer) will
become distant reality in future times (Gilbert et
al., 2003; PWC, 2009 ). They suggest that alterna-
tive business models are needed to ensure effec-
tiveness of the business value delivery.

O'Reilly and Tushman (2004) have contributed
to the understanding of innovations in business
models and organizational principle structural
(anatomical), operational (physiological) and con-
ceptual (psychological) components, but their work
is limited to manifested organizational structures
in light of business model innovations. As shown
by firms in the Indian pharmaceutical sector, there
has been continuous innovation in the business
models over time (Foss and Stieglitz 2014, Foss and
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Rasmussen 2014).Whenever an organization inno-
vates its business models, it requires the inclusion
of new tasks inside the company in order to address
requirements and reshaping the coordination
requirements with this new practice initiation (Foss
and Rasmussen 2014).This refers to a shift in orga-
nization’s health constructs by reconfiguring its
structure, processes and leadership.

Changes in business models and business con-
figuration are done to exploit unique and novel
opportunities with a balance of coordination, con-
trol and expectations of better gains (Johnson et
al, 2008). This study draws from these key issues
and correlates it to an aggregated term of organi-
zational health. Whelan-Berry et al. (2003) have
proposed culture, vision, leadership and commu-
nication as facilitators to the change process.These
change ingredients have a high degree of depend-
ence on structure, process and leadership. The
research constructs employed in this paper have
sound foundations to explore the relationships
among the exogenous and outcome variables and
are introduced in the following.

2.3 Hypotheses development

When linking performance with strategy and
organizational structure, they can be seen as result-
ant and drivers (Chandler,1962; Davis et al.,2009).
Structure can be interpreted as a macro-level, mul-
tifunctional system with an implicit objective of
creating and capturing value (Bock et al. 2012). Struc-
tural flexibility as an organizational capability can
be defined as simplification, expansion or recon-
figuration of the constituent elements in light of
a reorientation of a practiced business model. Struc-
tural flexibility can drive performance by reducing
the coordination costs and increasing cooperation
among the units leading to enhanced ability for
exploration and exploitation (Mom et al.,, 2009).
Structural flexibility when viewed closely with a
conceptual lens involves consolidation, removal,
delegation and devolution which enable managers
to resolve critical issues and exploit opportunities
arising out of changes in environment (George and
Bock, 2012; Ocasio, 1997; Rothaermel et al,, 2006).

The key role of organizational leadership is to
perceive and share the impact of exogenous
changes on the organization’s competitive posi-
tion (Ocasio, 1997) and this calls for shared leader-
ship and collective identity. Transparent informa-
tion and decision making act as glue to hold struc-
tural needs and the understanding of leaders con-
cerning the organization and its environment
together. Managers must pay attention to the roles
and significance of knowledge sharing, dissemina-
tion and communication in discovering, penetrat-
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ing into and exploiting new markets as well as
assessing the progress of their revolutionary ini-
tiative (Najmaei, 2011).

Leadership is therefore responsible to define
and design the organizational characteristics for
superior performance, success and ultimately orga-
nizational health (Davis et al., 2009; Glick et al.,
1990). Adapting and changing to the needs of the
future, results in superior performance in complex
and dynamic environments (Nadkarni and
Narayanan, 2007). Interpreting planned organiza-
tional change as a generic phenomenon might
mask important idiosyncrasies associated both
with the different activities involved in the change
implementation process and with the unique func-
tions that leadership competencies might play in
the execution of these activities (Battilana et al,,
2010). Therefore, it is essential to integrate the
enablers which enhance the firm’s ability to change
and thus become different from others in terms of
performance which is used as a proxy for compet-
itive advantage.

In this paper, we propose that the firm’s ability
to change (CC) is linked with superior performance
(CA), which is an indicator of better organization-
al health. In addition, the change capability (CC)
depends on the organizational abilities: structural
flexibility (SF), transparent information and deci-
sion making (ID) and shared leadership and iden-
tity (SLI). Furthermore, an attempt to identify the
role of change capability as a mediator in the pro-
posed relationships is made.

Studies in the area of organizational design have
established relationships between structure and
change. Structure can facilitate and act as an enabler
resulting in better ability to control and to have a
clear focus (Ethiraj et al,, 2008; Lee and Makhija,
2009).Reduction in cost of coordination and broad-

Anil Kumar Singh and Mugbil Burhan

ening the range of offerings for better-off position
among rivals is enabled by increasing the availabil-
ity of information and the ability of organization
to share (Puranam et al., 2006; Sanchez and
Mahoney, 1996). The explicit questions addressed
here are:

1.How structural flexibility is related to organi-
zational change capability and contributes to
the firm’s competitive advantage.

2. How transparent information and decision
making is related to organizational change capa-
bility and contributes to firm’s competitive
advantage.

3. How shared leadership and change friendly
identity is related to organizational change capa-
bility and contributes to firm’s competitive
advantage.

The relationships thus investigated are depict-
ed in figure 2, where change capability (CC) is pro-
posed as a mediating variable between the con-
structs of structural flexibility (SF), transparent
information and decision making (ID), shared lead-
ership and change friendly identity (SLI) and com-
petitive advantage (CA) measured by a proxy of
superior performance.

The associated research hypotheses are:
Hsecc: Structural flexibility (SF) has a signifi-
cant, direct and positive impact on change capa-

bility (CC).

Hsgca: Structural flexibility (SF) has a signifi-
cant, direct and positive impact on competitive

Figure 2 Proposed structural model.

ID

cc
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advantage (CA).

H,pcc: Transparent information and decision
making (ID) has a significant, direct and posi-
tive impact on change capability (CC).

Hpca: Transparent information and decision
making (ID) has a significant, direct and posi-
tive impact on competitive advantage (CA).

Hs;icc: Shared leadership and identity (SLI) has
a significant, direct and positive impact on
change capability (CC).

Hs;ica: Shared leadership and identity (SLI) has
a significant, direct and positive impact on com-
petitive advantage (CA).

Hccca: Change capability (CC) has a significant,
direct and positive impact on competitive advan-
tage (CA).

Huca: Change capability (CC) plays a mediat-
ing role between SF, ID, SLI and CA.

3 Research method
3.1Sampling frame and sample characteristics

Senior level management employees from Indi-
an pharmaceutical companies constitute the tar-
get population in this study. Our definition of the
Indian pharmaceutical sector includes those firms
which primarily operate in India, are incorporated
and registered under the Indian Companies Act of
1956, and might be operating abroad but are not
branches of a foreign company (as defined by Shar-
ma and Singh, 20123, 2012b; Singh, 2014). The data
source for identifying the companies is CMIE (Cen-
ter for monitoring Indian economy), which provides
detailed and exhaustive information on 648 organ-
izations through the database PROWESS. Data col-
lection occurred during the years 2012 and 2013. For
Indian companies, CMIE is a leading information
provider and many published papers have used this
database for India-specific research.

The level at which the analysis is carried out are
pharmaceutical organizations (Davidsson and Wik-
lund, 2001; Singh, 2104). Information from top level
managers provides valuable insights into the orga-
nizational systems and practices (Snow and Hre-
biniak,1980, p.320) and therefore, the information
pertinent to research questions was collected from
them and this data in aggregate represents the
measurements at the firm level. Anumber of stud-
ies has previously adopted this approach, for exam-
ple,Cragg and King (1988), Davidsson and Klofsten
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(2003), Gadenne (1998), Kara et al. (2005), Sharma
and Singh (2012a) and (2012b), Singh (2014). Under-
standing the fact that top-level executives in a firm
have adequate information and understanding
about the uniqueness of processes and systems
followed by firms, information specific to the orga-
nizational context with reference to competitive
advantage and organizational performance is
obtained from them.

The overall study design is adapted from Singh
(2014). The sampling design followed the approach
suggested by Short et al. (2002) for studies of this
kind. To add relevance to the research, the list of
pharmaceutical firms was analyzed on the basis of
consistency in the sales turnover over a period of
the past eight years (2005-2012). On this basis, we
derived thirty firms eligible for data collection and
analysis. In an attempt to resolve existing dispari-
ties in sampling processes in place, this census was
chosen. These thirty firms were targeted for 15
responses from key informants which totaled to a
size of 450 responses.

Data analysis was carried out through structur-
al equation modeling (SEM) by using AMOS 19.The
final sample size depends upon reliability, strength
in effects and complexity in model (Bearden et al.,
1982; Bollen, 1990). There is lack of consensus on
the recommended sample size for SEM, Gerbing
and Anderson (1985) have suggested a sample size
of 150 for a convergent and proper solution where-
as Garver and Mentzer (1999), Hoelter (1983) as well
as Sivo et al. (2006) have proposed a critical sam-
ple size of 200. If we adapt the study to the sam-
ple size prescribed, any sample size equal to or
above 200 is accepted as it may provide sufficient
statistical power for data analysis (Singh, 2014).

Data was collected for this study by hosting an
online questionnaire on Google documents, sent
tothe targeted organizations by collecting details
from their websites and other sources like a direc-
tory of NPPA (National Pharmaceutical Pricing
Authority). Studies which have used online surveys
consider 20% responses as valid (Hitt et al., 2004;
Malhotra and Grover, 1998). Considering the
response rate of 38% by Subramaniam and Venka-
traman (2001), 21% by Paxson et al. (1995), 41% by
Dyer and Hatch (2006), Dyer and Nobeoka (2000),
Kotabe et al. (2003), 25% by Kale et al. (2002),32%
by Hoskisson et al. (2000), this study has a higher
response rate, i.e. 48%.Among a total of 216 respons-
es obtained, 168 out of 250 were obtained by phys-
ical follow-ups and 48 out of 200 were obtained
online.The item completion rate was 99% indicat-
ing a high survey effectiveness.

© 2015 Institute of Business Administration
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3.2 Measures been developed in two stages as suggested by
Menor and Roth (2007).
The focus of this study is on exploring the
strength of relationship between SF, ID, SLI, change
capability and competitive advantage. In absence

of existing scales, a new instrument (table 1) has

Table 1 Constructs and their measure.

Measure
(Seven point scale: 1—strongly agree; 7
—strongly disagree)

Construct Construct description

1. Cross-functional teams with more authority
than departmental managers in daily decisions.
2. Allocation of resources to improve and adapt.
3. Awareness and categorization of level of risk
acceptable to the organization.

4. HR practices which enhance understanding of
change.

Structural flexibility as an organizatio-
nal capability can be defined as simplifi-
cation, expansion or reconfiguration of
the constituent elements in light of
reorientation of practiced business
model (Mom et al., 2009).

Structural flexibility:

Ability of the structure to expand
to maximizes the surface area of
the firm.

1. Mechanism to allow critical information about
trends, opportunities, and issues to flow into
decision making.

2. Effective communication and implementation
of strategy.

3. Easy access to information of interest to custo-
mers and associates.

4. Mechanism to encourage Employees for sol-
ving problems they encounter.

5. Approach to treat mistake as opportunities for
learning and improve.

6. Frequent goal setting reviews.

Transparent information and
decision making:

Availability of relevant information
across various decision making
domains which provides for a
mechanism which facilitates goal
setting, decision making and
implementation

Refers to roles and significance of
knowledge sharing, dissemination and
communication in discovering new
markets, penetrating into them, exploi-
ting them and assessing the progress
of their revolutionary initiative
(Najmaei, 2011).

Shared leadership and change Leadership which is responsible to 1. Team work to support the overall objectives.
friendly identity: define and design the organizational 2. Ability to translate vision to employee action
Focus on leadership as an individual characteristics for superior perforance, by strong leadership.

trait, leadership as an organization- success and ultimately organizational 3. Capacity to quickly respond to changes as and
al capacity, which integrates the health (Davis et al, 2009; Glick et al,  when required.

organization with its environment  1990).

1. Leadership with consensus based direction set-
ting.

2. Focusing change simultaneously on systems
and corporate culture.

3.Valuing to be proactive than to be reactive.
4.Emphasis on new practices to suite changes.

5. Ability to align with need of change in case of
shifting business priorities.

Change capability:

Defined as the ability to sustainably
integrate, reconfigure, gain

and release resources to ensure
alignment with changing orga-
nizational environments.

Definitions of change typically suggest
it is composed of three main elements,
a current state, a desired future state,
and a set of transition processes to
shift from the current state to the desi-
red future state (Beckhard and Harris,

1987).

1. Ability to change swiftly than the competitors.

Competitive advantage: 2. Better change ability ensured by shared lead-

Competitive Advantage is not just
a function of how one plays the
game; it is also a function of the
assets that one has to play with
and how these assets can be
deployed and re-deployed in a
changing market.

The capability of an organization to
create a defensible position over its
competitors (Li et al., 2006).

ership for superior performance.

3. Configuring structure to drive change capabili-
ty and thus superior performance.
4.Transparency in information and decision
making for change thus superior performance.

5. Change linked to performance.

© 20715 Institute of Business Administration
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3.3 Testing the measurement model
3.3.1 Exploratory Factor Analysis (EFA)

Uni-dimensionality and reliability was checked
at the onset by carrying out exploratory factor analy-
sis.The concept of uni-dimensionality is one of the
basic assumptions in measurement theory which
aresearch shall meet before proceeding for analy-
sis (Steenkamp and Van Trijp, 1991). This refers to
the existence of one construct which underlines a
complete set of items (Anderson and Gerbing,1987;
Kumar and Dillon, 1987; Steenkamp and Van Trijp,
1991). Confirmatory factor analysis was carried out
after conducting exploratory factor analysis on each
scale separately so that factor loadings on each
construct are verified. As the research scales were
hypothesized to be uni-dimensional, it was expect-
ed that all items will load highly on one factor.This
can be verified when the KMO (Keiser Meyer Olkin)
test values are greater than o.5. Following the above
rules, the results for EFA were interpreted, and it
was found that the scales were uni-dimensional
on the basis of the eigenvalues greater than 1 heuris-

Journal of
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tic (Delgado-Ballester et al., 2003), one principal
component was extracted which accounts for more
than 50% of the total variance of the scale.

3.3.2 Confirmatory Factor Analysis (CFA)

For carrying out the confirmatory factor analy-
sis of the structural model, maximum likelihood
method was chosen as it is statistically well-found-
ed and is least affected by the sampling error. The
convergent reliability and the validity of alignment
are checked by examining the adjustment level of
the model and the causality coefficients which
linked various constructs (see Sharma and Singh,
2012a and 2012b; Singh, 2014). Since all the scales
were uni-dimensional,a CFA is carried out to check
further reliability and validity of scales (table 3).
Values of indicator reliability are within the accept-
ed limits (Long,1983; Schumacker and Lomax, 2004;
Wu, 2005).

Cronbach’s alpha values are calculated to check
reliability. All values for the constructs are above
0.7, which are meritorious (Hair et al, 1998; Nun-
nally and Bernstein,1994). When values of construct

Table 2 Results of KMO and Bartlett’s test of sphericity.

KMO measures of

Bartlett’s test of sphericity

Construct sampling adequacy Approx. Df Sj
Chi.-Sq. &
Structural flexibility 746 147.311 6 0.000
Transparent information and 840 582 871 ] 0.000
decision making ©4 3-e7 > ’
Shared leadership and change 6 0.826 0,000
friendly identity 14 70.3 3 ’
Change capability .815 274.640 6 0.000
Competitive advantage .822 163.591 10 0.000
Table 3 Results for indicator reliability.

Indicators SF ID SL cC CA

1 49 53 .67 54 48

2 .55 .46 47 .46 .65

3 47 .52 .48 .57 .56

4 48 55 48 47

5 -52 -47

6 .48
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Table 4 Results for construct reliability.

Measures !\Io. of Cronbach’s Copstrgct AVE
items alpha reliability
Structural flexibility 4 yall .81 .51
Transparent information and decision making 6 780 .88 .56
Shared leadership and change friendly identity 3 739 .83 .57
Change capability 4 787 .84 .51
Competitive advantage > .839 .87 .53
Table 5 Goodness of fit indices for the model.
X2 df x2/df GFI CFl IFI RMSEA
347.459 190 1.829 .904 9 .938 .056

reliability are calculated, they are found to be high-
er than o.5, which is well accepted (Fornell and
Bookstein, 1982). The values of average variance
extracted (AVE) are higher than o.5 which indicate
appropriateness (table 4) of the internal consisten-
cy and construct reliability (Fornell and Larcker,
1981). One way to interpret discriminate validity is
to look at the estimated correlation between fac-
tors (Klin, 2010) which is not greater than 0.85%.
To reinforce the presence of discriminate validity,
AVE and shared variance are compared. It is found
that AVE is greater than the shared variance con-
clusively proving presence of discriminate validity
(Singh, 2014). Since the constructs should relate
with each other to provide logical relationships,
the calculated correlational values are observed to
be positive and significant (Ahire et al,1996; Dunn
et al;Graver and Mentzer,1999 and 1994; Mentzer
and Flint, 1997), providing sufficient evidence of
predictive validity.

4 Results
4.1 Structural model

The statistical software Analysis of Moment
Structures (AMOS 19) is used to test the conceptu-
al model as shown in figure 2. In this study SF, ID,
SLI are independent variables and the dependent
variable is CAmeasured by a proxy of superior per-
formance proxy (Barney, 1991 cited by Clulow et al,,
2003; Christensen and Fahey, 1984; Kay,1994; Passe-
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mard and Calantone, 2000; Porter, 1980 cited by
Chaharbaghi and Lynch, 1999). Change capability
as proposed was hypothesized to be a mediating
variable. The tested model is shown in figure 3. It
demonstrates good fit (table 5), as the values of CFI
(comparative fit index) and RMSEA (root mean
squared approximation of error) fall within the pre-
scribed acceptable limits (Garver and Mentzer,1999).
Based on the inferences and recommendations
about model fit, we have used the commonly accept-
ed fit indices, CFl (>0.90 indicates good fit), RMSEA
(<0.08 indicates acceptable fit) along with
commonly used x2 statistic (y2/df ratio of 3 or less).

4.2 Mediation analysis

Direct effects measure the change in the depend-
ent variable when the independent variable increas-
es by one unit and indirect effects are compound-
ed effects wherein the independent variable is held
fixed and a change of the dependent variable is
observed, considering the changes in the media-
tor variable by the amount it would have changed
if the independent variable increased by one unit
(Pearl, 2001; Robins and Greenland, 1992; Singh,
2014). According to Zainudin (2010), mediation in
social sciences can be of three types. Full media-
tion occurs when the regression coefficient between
the independent and mediating as well as between
independent and dependent variable is significant.
Partial mediation occurs when all three regression
coefficients are significant, there is no mediation
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Figure 3 Structural model including B path coefficients.
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when the direct effect is higher than the indirect
effect.

Properties of AMOS 19 are used to calculate the
direct and indirect effects. Mediation is said to be
established if the coefficient of the direct path
between the dependent and independent variable
remains significant when the indirect path via the

Anil Kumar Singh and Mugbil Burhan

mediators is introduced in the model (Bontis et al.,
2007;Singh, 2014).In accordance with the study of
Baron and Kenny (1986) which inherits the tech-
nique of Sobel (1982), the indirect effect should be
higher than the direct effect to indicate a media-
tion effect in structural modeling (Wan Mohamad
et al., 2014). As proposed by Cheung (2007) and

Table 6 Path coefficients and hypotheses testing.

B  Result

Hypothesis

H Structural flexibility (SF) has a significant, direct and positive impact on
SFCC change capability (CC).

H Structural flexibility (SF) has a significant, direct and positive impact on com-
SFCA petitive advantage (CA).

H Transparent information and decision making (ID) has a significant, direct
IDEC " positive impact on change capability (CC).

H Transparent information and decision making (ID) has a significant, direct
IDCA and positive impact on competitive advantage (CA).

H Shared leadership and identity (SLI) has a significant, direct and positive
SLCC impact on change capability (CC).

H Shared leadership and identity (SLI) has a significant, direct and positive
SLCA  impact on competitive advantage (CA).

Hecea Change capability (CC) has a significant, direct and positive impact on com-

petitive advantage (CA).

.96 Accepted

.35 Accepted

Accepted

.46

.02 Rejected

18 Accepted

.59 Accepted

.96 Accepted

Table 7 Mediation analysis.

Direct effect on

Direct effect on

Indirect effect on

change capability competitive competitive  Interpretation
(CC) (B) advantage (CA) (B) advantage (CA) (B)
Structural flexibility Indwect effect>
(SF) 957 354 .921 Direct effect:
Full mediation
Transparent infor- Indirect effect>
mation and decision .462 .021 .444  Direct effect:
making (ID) Full mediation
Shared leadership Indirect effect<
and change friendly 183 589 176 Direct effect:
identity (SLI) No mediation
© 2015 Institute of Business Administration 78 Journal of Business Chemistry 2015,12 (3)
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MacKinnon (2000), the indirect effect can be esti-
mated by the product of the direct effect B-value
of the independent variable on the mediator variable
and the direct effect B-value of the mediator vari-
able onthe dependent variable.The direct, indirect
and total effects among the constructs as depict-
ed in the model are presented in table 7. It reveals
that change capability mediates the relationship
between the structural flexibility of the firm and
its ability to extract superior performance and thus
contributes to competitive advantage. Similar is
the case when we interpret results concerning the
relationship between transparent information and
decision making and the competitive advantage.
Here, change capability acts as well as a mediator
between the independent and the dependent vari-
able.This reinforces the assumption that the abil-
ity to morph the organizational structure accord-
ing to the needs of changes and also the informa-
tion sharing and decision making positively con-
tribute to the organizational ability to change and
thus enhance the competitive advantage of firms.
In case of shared leadership and change friendly
identity, there is no evidence of a mediating role of
change capability. Instead, it directly contributes
to the competitive advantage of firms and also
influences their change capability (figure 3). There-
fore, the hypothesis Hy,-4: Change capability (CC)
plays a mediating role between SF, ID, SLI and CA
is rejected and we infer that change capability only
mediates the relationship between structural flex-
ibility and the transparent information and deci-
sion making.

4.3 Discussion and conclusion

The results concerning the values of path coef-
ficients (table 6 and figure 3) along with the model
fit provide a sound and logical foundation for the
theoretical constructs. The B-value is a measure of
how strongly each predictor variable influences the
criterion (dependent) variable. B is measured in
units of standard deviation. As SEM path analysis
provides no straightforward tests to determine
model fit (Suhr, 2000), this relationship is to be
examined in light of multiple tests e.g. chi-square,
comparative fit index (CFl), Bentler-Bonett non-
normed fit index (NNFI), root mean squared error
of approximation (RMSEA) (Hu and Bentler,1999).

As hypothesized in the theoretical constructs,
strong relationships are exhibited between struc-
tural flexibility and organizational change capabil-
ity and between change capability and superior
performance (B-value of 0.96 in both cases), lead-
ing towards the conclusion that the role of orga-
nizational structure is paramount when organiza-
tion faces exogenous shocks and a need for change.

Journal of Business Chemistry 2015,12 (3)

79

Journal of
Business Chemistry

Structure can be therefore interpreted as an
enabling mechanism assisting organizations to
adapt in response to the requirements of change.
Change is significantly linked to the ability to per-
form better than rivals and thus providing an organ-
ization with a competitive edge resulting in unique
advantages. Thus, the ability of organizations to
change is a significant contributor towards gain-
ing competitive advantage. This finding conforms
to earlier researches exploring relationships between
the organizational structure, change and compet-
itive advantage (Bock et al., 2012; Chandler, 1962;
Davis et al. 2009; George and Bock, 2012; Mom et
al., 2009; Ocasio, 1997; Rothaermel et al., 2006).

The hypothesized relationship between trans-
parent information and decision making (ID) and
change shows a moderately strong B-value (0.46),
thus leading to an interpretation that this ability
is positively and directly related to its ability to
change.The relationship between the construct of
transparent information and decision making (ID)
and competitive advantage is feeble (B-value of
0.02),the possible reason for this effect can be due
to the assessment of impact of decisions. The role
of this construct is to act as glue, holding togeth-
erthe structural configurations and the other attrib-
utes (factors) for organizational success but the
relationship with competitive advantage is not
pounced. An important understanding which there-
fore emerges enhances our arguments proposed
in the theoretical construct that transparent infor-
mation and decision making does not contribute
significantly to the construct of competitive advan-
tage but it is an enabler positively contributing to
organizational change capability. The results of this
study therefore support the earlier findings of schol-
ars (e.g.Ethiraj et al, 2008; Lee and Makhija, 2009;
Najmaei, 2011; Puranam et al., 2006; Sanchez and
Mahoney,1996).

The relationship between shared leadership and
change friendly identity (B-value of 0.59) with com-
petitive advantage is strong, in line with the role
of leadership in organizational success as proposed
by various researchers. The relationship between
the construct of shared leadership and change
friendly identity with change capability (B-value of
0.18) shows to be positive and thus reinforces our
belief that leadership has a significant role to play
when it comes to an organizational capability to
change as shown by Battilana et al. (2010), Davis
et al. (2009), Glick et al. (1990), Ocasio (1997), Nad-
karni and Narayanan (2007) and Whelan-Berry et
al. (2003).

All'in all, the relationships explored in this
research contribute to our understanding of orga-
nizational health (Smet et al,, 2014) as a construct.
As discussed in figure 1,compared to living organ-

© 2015 Institute of Business Administration



Journal of
Business Chemistry

isms, any formal organization can also be charac-
terized by its anatomy (organizational structure),
physiology (organizational systems and process-
es) and psychology (leadership and thought process).
A healthy state of any living entity depends upon
integrative and balanced functioning of the three
key components. A healthy organization will there-
fore need a balanced integrative mix of structure,
decision making and leadership (Ho et al,, 2017;
McGrath, 2010; Sosna et al., 2010; Teece, 2010). As
observed in living entities, the three attributes of
health reconfigure in response to changes and if
the attributes resemble, organizational ability to
change will also be conditioned by its attributes of
structure, decision making and leadership. Healthy
entities as well as organizations have definitely
advantages over their counterparts. This implies
that the attributes of success, survival and health
are rooted in the organizational attributes as pro-
posed in this research.

An objective appraisal of the research reveals
its contributions to the discipline of business man-
agement in three ways. First and foremost, this
research contributes towards an understanding
about the construct of organizational health and
the attributes associated with it. Subsequently, this
research is valuable since it sheds light on the the-
oretical basis for change management strategies
which experts recommend for competitive advan-
tage.The third important contribution is to the cre-
ation and establishment of a link between three
distinct bodies of research: organizational health,
change capability and competitive advantage.

5 Limitations and implications for future
research

The focus of this research is on the Indian phar-
maceutical industry which has catapulted itself
from a small home-based, inconspicuous sector to
a global scale. Since a lot of characteristics are indus-
try-specific, it is advisable that results are interpret-
ed with caution as they require to be tested in dif-
ferent industry contexts. However, the broad con-
structs underlined on organizational health may
not differ considerably across industries or even if
they differ, the difference may be marginal. The
nature of this study is proving association not
causality in true sense. Since the data was obtained
from the same respondent,common method vari-
ance can emerge. It is true that the respondents
were compatible with the purpose of this research
and they possessed sufficient knowledge for mean-
ingful data collection and analysis. Still,a multiple
respondent survey would have been more mean-
ingful. Even if the existing literature stipulates the
sample size as adequate, a greater amount of data
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would have revealed even more appropriate results
and enabled sound interpretation.

The three constructs attributed to organization-
al anatomy, physiology and psychology are used to
define the concept of organizational health. Its rela-
tionships with change and competitive advantage
are explored. It is our belief that this study and the
model add more granularities to the constructs
operationalized. This constructs might be strength-
ened by adding a few more independent variables.
Also qualitative aspects via case study methods
can be explored to link the quantitative with qual-
itative revelations in order to enhance an enlight-
ened understanding of this subject. One extension
might be to look at specific antecedents to change
capabilities such as firm’s external networks, sim-
ilar group analysis, regulatory pressures, their change
capacity, and the role of information architecture
and software. Another approach can be to conduct
this study in different industries, different geogra-
phies and in contexts to mature the concept of
organizational health.
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Companies’ corporate social responsibility (CSR) activities respond to the increasing
expectations of society. One of the three dimensions of sustainability, also known as
the triple bottom line, is social sustainability. Compared to economic and environ-
mental sustainability, the social dimension is often neglected by companies. Espe-
cially actors in the chemical industry are having a great social responsibility and are
thus constantly monitored with regard to their activities and performance. Conse-
quently, the firms need to care for their social sustainability in order to secure their
license to operate. This study therefore aims at identifying the current state of soci-
al sustainability reporting within chemical companies in Germany. A data set of 14
CSR reports is tested regarding the use and fulfillment of the Global Reporting Ini-
tiative’s (GRI) guidelines and indicators regarding social aspects. The results clearly
indicate that social sustainability reporting is handled quite diverse concerning
structure and extent among the analyzed companies. The study concludes with
recommendations of how to improve the comparability of social sustainability repor-
ting for internal and external use.

1 Introduction

CSR is a holistic term for “actions of firms that
contribute to social welfare, beyond what is required
for profit maximization” (McWilliams, 2015, p.1).
Integrating sustainable actions into the core busi-
ness comes into focus and is frequently discussed
as the business case for sustainability (Dyllick and
Hockerts, 2002; Epstein and Roy, 2003; Salzmann
et al., 2005; Schaltegger and Hasenmiiller, 2005).
CSR is supposed to cover the so-called triple bot-
tom line including the dimensions economic, envi-
ronmental and social sustainability (Elkington,1997;
GRI,2011).The implementation of standards in each
of these dimensions becomes more and more
important for companies, particularly in Western
countries (McWilliams and Siegel, 2001; McWilliams
et al, 2006; Potts et al., 2014). While many guide-
lines concerning economic and environmental sus-
tainability have been introduced over the past
decades, e.g.for the chemical industry (Gladwin et
al,1995;Hart,1997; Hoffman, 1999), the implemen-
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tation of social sustainability is still seen as chal-
lenging by the industry (CEFIC, 2014; VCI, 2013).

“Social elements relate to employment charac-
teristics (e.g. diversity of people employed, labor
rights, training) and community relations” (Epstein
and Roy, 2003, p. 84) and thus address the internal
staff on the one hand and the external society on
the other. These aspects are of particular impor-
tance for the chemical industry (CEFIC, 2014). The
safety and working conditions for the internal staff
are crucial to ensure the employability of the work
force (VCl,2013). Further, it is an important asset in
recruiting new employees, where chemical com-
panies face a strong competition for skilled work-
ers within and across industries (CEFIC, 2014). On
top of protecting their human capital, chemical
companies invest in further education of their staff
(Robertson and Nicholson, 1996). The gap in gen-
der equality among the workers of chemical com-
panies is an additional field that needs to be
addressed by organizations within their CSR initia-
tives.
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At the same time, the chemical industry needs
to build and maintain trust among the public to
secure their license to operate (Hoffman,1999).In
addition to their environmental activities such as
reducing the pollution caused by their products
and processes and their economic activities pro-
viding secure employment and contributing to ini-
tiating local economic growth, chemical compa-
nies also need to show social engagement. There-
by, they can improve their image as an employer
or business partner and create acceptance in the
local society. To communicate sustainable activi-
ties effectively, many companies use reporting as
an instrument. CSR reports have the advantage of
documenting contents of sustainability activities
in detail and presenting intangible social aspects
of acompany’s behavior (Porter and Kramer, 2006).

While research on CSR reports often discusses
the overall advantages and disadvantages of sus-
tainability activities and their reporting, the two
questions addressed in this paper concentrate on
the specific nature of social sustainability report-

ng:

1. Which social sustainability aspects are most
relevant for companies and why?

2.How do social sustainability reports differ and
what influence results on stakeholder benefits?

In order to discuss these questions, 14 CSR reports
are analyzed with regard to social sustainability
indicators suggested by the GRI. To shed light on
the question of relevance of social sustainability
reporting for German chemical companies, the
potential motivations as well as the goals of sus-
tainability management reported by the compa-
nies are gathered and compared to the reported
indicators. Further,the usage of guidelines and par-
ticipating in initiatives is analyzed.

The second question addresses the differences
in social sustainability reporting across companies
and the benefits of social sustainability reporting
for stakeholders. In order to respond to the ques-
tion, the content and scope of reported sustain-
ability aspects are first analyzed qualitatively. The
companies’ CSR reports are summarized according
to their fulfillment of single performance indica-
tors suggested by the GRI guidelines. Furthermore,
identified gaps in reporting are critically discussed
based on the reasoning given in companies’ reports
and in order to highlight the problems for stake-
holders in interpreting social responsibility reports.
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2 Theoretical background

In order to understand the background and
analysis of the posed questions, it is necessary to
characterize the concept of sustainability from a
business perspective. Therefore, the following sec-
tion describes the principle and different elements
of sustainability at a corporate level. Subsequent-
ly, the special position of the social dimension is
depicted and sustainability reporting is presented
as a key instrument of sustainable activities.

2.1 Defining sustainability at the corporate level

Sustainability is a holistic concept that applies
to politics and society as well as industry (Clausen
and Loew, 2009; Loew and Rohde, 2013). According-
ly, the principle of sustainability is used at the macro
level as well as the micro level. The latter repre-
sents the company level and thus the contribution
of enterprises and in particular their CSR initiatives
to sustainable development (Clausen and Loew,
20009) as illustrated in figure 1.

Sustainable development refers to the overall
impact of sustainable action and was initially only
characterized as responsible use of natural resources
(Beddoe et al,, 2009; Jahn et al., 2013). Discussions
on sustainability are still shaped by the definition
presented within the so-called Brundtland Report
of1987: “Sustainable development is development
that meets the needs of the present without com-
promising the ability of future generations to meet
their own needs.” (UNGA, 1987, Chap. 2, §1). The con-
cept addresses the three dimensions economy, ecol-
ogy and society, also referred to as the triple bot-
tom line indicating the dimensions to be interlinked
and implemented together (Elkington, 1997). On
the company level, this means that all three levels
should be integrated into operations and handled
equally.

From a business perspective, enterprises shape
the ecological and social environment with their
economic actions (GRI, 2013). In addition to opera-
tionalizing their business goals, aspects of sustain-
ability need to be considered and integrated with
various functional areas. In particular, this includes
risk management, human resources management,
innovation management and strategic manage-
ment (Figge et al., 2002; Loew and Braun, 2009;
Schaltegger et al, 2007). An entrepreneurial model
of sustainability can only be effectively implement-
ed if the sustainable concept is anchored in core
business.The top management should be encour-
aged to make a business case for sustainability to
increase financial performance and competitive
advantages in the long term (Salzmann et al, 2005;
Weber, 2008). Sustainable measures oriented
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Figure 1 Relationship between corporate sustainability and sustainable development, according to Clausen and Loew,

2009, p.19.
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toward economic goals are seen to be the key to
significantly contribute to corporate success (Orl-
itzky et al,2003; Salzmann et al, 2005; Weber,2008).

2.2 Corporate social sustainability

The implementation and organization of sus-
tainability-related management approaches
requires a comprehensive understanding of the
dimensions of sustainability as well as their respec-
tive risks and opportunities (Dyllick, 2003; Haasis,
2008).In this context, it is often criticized that insuf-
ficient attention is put on the social level of CSR
and that it is rather unconsciously involved in strate-
gic measures (Bostrom, 2012; Dyllick and Hockerts,
2002; Heins,1998; Vallance et al, 2011; Wagner and
Henle,2008).1n many companies, ecological activ-
ities still constitute the focus of sustainable activ-
ities. However, the increasing pressure from exter-
nal stakeholders urges firms to more social respon-
sibility at all levels in order to ensure safety. Partic-
ularly the chemical industry is obliged to include
aspects of social sustainability in their business
strategies and activities. This presents a challenge
for enterprises as social sustainability is mainly
based on intangible components and includes
aspects that cannot or rarely be visualized by indi-
cators (Jorissen et al., 1999). This fact complicates
to control for social aspects and to measure their
impact.

Social behavioris anchored in social norms and
values and aims to assure socially relevant needs.
Human dignity, justice and prosperity are the foun-
dation of social sustainability in order to ensure
better living and labor conditions in the future (Bun-
destag,1997). Major issues of corporate social sus-
tainability are for example ensuring diversity and
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equal opportunities, health and safety, fair compe-
tition,and preventing forced or child labor and cor-
ruption. Enterprises are encouraged to address all
social spheres of activity, i.e.labor practices,human
rights, product responsibility and society in its enti-
ty (GRI, 20m).

Social sustainability measures need appropri-
ate resources. These resources mainly emanate
from the intangible capital of social and human
values that must be generated and accumulated
by enterprises (Dyllick and Hockerts, 2002; Span-
genberg and Bonniot,1998). Thereby, social capital
sets the society as a whole into focus, while human
capital refers to the single individual. Thus, the
employees and the social environment compose
the center of business operations (Goodland, 2002;
Spangenberg and Bonniot, 1998).

Overall, the challenge for enterprises is to sat-
isfy social needs resulting in social acceptability
and legitimacy (Perrini and Tencati, 2006; Porter
and Kramer, 2006). Enterprises can thus benefit
from living social sustainability, particularly through
an improved reputation and image.

2.3 Guidelines for and reporting of sustainability
aspects

In the European Union, CSR is based on a vol-
untary approach and can be integrated into busi-
ness activities and practiced in various forms (Com-
mission of the European Communities, 2001). Com-
panies are confronted with many different guide-
lines and initiatives for their sustainable activities.
Regulations and assistance for the implementa-
tion and fulfillment of CSR measures exist at both
national and international level and are established
by different organizations. In addition to widely
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recognized guidelines for sustainability reporting,
e.g. by the GRI, there are also international docu-
ments challenging companies for corporate respon-
sibility in terms of human rights or labor safety. For
the chemical industry, sector-specific initiatives
focusing on corporate social and ecological respon-
sibility, safety and sustainability are also relevant.
Table 1 shows the most important guidelines and
initiatives affecting the German chemical indus-
try.

Although companies can choose of a variety of
guidelines, the social aspects and practices of sus-
tainability often remain neglected as their econom-
ic benefit is often not visible or measurable, at least
not in the short-term (Joérissen et al., 1999; Schal-
tegger et al.,, 2007). Hence, seized CSR measures
mostly result from a sense of moral or legal obli-
gation. The increasing force from external stake-
holders drives companies to more social responsi-
bility and a social culture. At the same time, corpo-
rate actions provoke reactions from stakeholders
and influence them in turn. Epstein and Roy (2003)
describe this relationship as follows: “[...] sustain-
ability performance and actions are drivers of stake-
holder reactions. It is through stakeholder reac-
tions that managers can accurately translate actions
and performance into the resultant costs and ben-
efits. Furthermore, stakeholder reactions provide
feedback to revise corporate strategy [...].” (Epstein
and Roy, 2003, p. 82).

Therefore, the stakeholder concept introduced
by Freeman (1984) attracts specific interest in the
field of CSR. It describes the reciprocal relationship
between businesses and societal stakeholders. All
stakeholders have a common interest in trans-
parency and an open communication of the imple-
mented sustainability measures and performance
of companies (Perrini and Tencati, 2006). The involve-
ment of stakeholders’interests in sustainable deci-
sion-making processes is of fundamental impor-
tance (GRI,2011; Perrini and Tencati,2006) in order
to minimize wrong choices at an early state, increase
corporate success and ensure authenticity and
acceptability (Hauth and Raupach, 2001; Hentze
and Thies, 2014).

Reporting can be considered as an essential
instrument of sustainability communications
(Hentze and Thies, 2014). CSR reports enable com-
panies to satisfy information requirements of rel-
evant stakeholders and at the same time involve
the stakeholders actively in their business decision-
making processes (Perrini and Tencati, 2006). The
economic benefit of a CSR report consists in both
controlling and exerting a positive influence on the
employees. These reports are as well supposed to
facilitate benchmarking between companies.

Summing up, the internal benefits of sustain-
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ability reporting according to GRI (2014) are:

= developing vision and strategy on sustainabi-
lity

* improving management systems, internal
processes and setting goals

= identifying strengths and weaknesses

= attracting, motivating and retaining employ-
ees.

External motivations and potential benefits are:

= enhancing reputation, achieving trust and
respect

= attracting funding

= increasing transparency and dialogue with
stakeholders

= achieving competitive advantage and leader-
ship.

An overall goal of sustainability reporting for
companies, especially in B2B markets, is a good sus-
tainability rating (as provided by different sustain-
ability rating providers, i.e. by Johnson Controls Inc.
or EcoVadis SAS) to satisfy the demands of cus-
tomers, suppliers (Foerstl et al, 2010; Freeman and
Velamuri, 2008; Lamberti and Lettieri, 2009) and
institutional investors (Campbell, 2006; Wahba,
2008). However, besides these externally motivat-
ed goals there are further goals companies pursue
by their sustainability reporting. Especially for the
social sustainability activities in the chemical indus-
try, these internal motivations are of higher impor-
tance and at the same time not as clear as ecolog-
ical or economic motives.

For preparing and implementing a CSR report,
companies primarily rely on the GRI guidelines.The
GRI specifies those reports as follows: “Sustainabil-
ity reporting is the practice of measuring, disclos-
ing, and being accountable to internal and exter-
nal stakeholders for organizational performance
towards the goal of sustainable development.”
(GRI, 201, p. 3). Besides the successful implemen-
tation of sustainability strategies, the disclosure of
shortcomings and complications should be part of
a transparent report. It should be a balanced and
reasonable representation of the sustainability per-
formance (GRI, 20m).
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Table 1 Guidelines and initiatives of (social) sustainability.

Guidelines and initiatives

for CSR reports and/or
sustainable action

Aim and content

Source

DNK (Deutscher
Nachhaltigkeitskodex)

GHS (Globally Harmonized
System of Classification and
Labelling of Chemicals)

GPS (Global Product
Strategy)

GRI Guidelines

ILO (International Labour
Organization) Declarations

ISO (International
Organization for
Standardization) 26000

“Der Nachhaltigkeitskodex ist nicht nur ein Instrument
zur Berichterstattung,[...], sondern gibt Ihnen auch Ori-
entierung zum Nachhaltigkeitsmanagement. Mit sei-
nen 20 Kriterien fiir nachhaltiges Wirtschaften, [...], hilft
der DNK den Unternehmen klarzusehen, was mit dem
Begriff Nachhaltigkeit gemeint ist, den Fokus auf das
Wesentliche zu bewahren und zugleich ihre Verantwor-
tung fiir Umwelt und Gesellschaft wirksamer und ehr-
geiziger wahrzunehmen.”

“Given the reality of the extensive global trade in che-
micals, and the need to develop national programs to
ensure their safe use, transport, and disposal, it was
recognized that an internationally-harmonized approach
to classification and labelling would provide the foun-
dation for such programs.”

“The International Council of Chemical Associations
(ICCA) launched the Global Product Strategy (GPS), in
2006, to advance the product stewardship performance
of individual companies and the global chemical indus-
try as a whole.”

“The GRI Reporting Framework is intended to serve as
a generally accepted framework for reporting on an
organization’s economic, environmental, and social per-
formance. It is designed for use by organizations of any
size,sector, or location. [...] The GRI Reporting Framework
contains general and sector-specific content that has
been agreed by a wide range of stakeholders around the
world to be generally applicable for reporting an organi-
zation’s sustainability performance.”

“The main aims of the ILO are to promote rights at work,
encourage decent employment opportunities,enhance
social protection and strengthen dialogue on work-rela-
ted issues.”

“ISO 26000 provides guidance on how businesses and
organizations can operate in a socially responsible way.
This means acting in an ethical and transparent way
that contributes to the health and welfare of society.”

RNE (2014),
p-4

UN (2013),
p-3

ICCA (2006)

GRI (20m),
p-3

ILO (20009)

ISO (2011)
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Guidelines and initiatives
for CSR reports and/or Aim and content Source
sustainable action

“The mission of the Organisation for Economic Co-ope-
ration and Development (OECD) is to promote policies
that will improve the economic and social well-being of
people around the world. [..] We work with governments
OECD Principles to understand what drives economic, social and envi- OECD (2015)
ronmental change. We measure productivity and glo-
bal flows of trade and investment. [...] We set interna-
tional standards on a wide range of things, from agri-
culture and tax to the safety of chemicals.”

“OHSAS 18001 is an Occupation Health and Safety Assess-

ment Series for health and safety management systems.

It is intended to help an organizations to control occu- OHS Group
pational health and safety risks. It was developed in (2007)
response to widespread demand for a recognized stan-

dard against which to be certified and assessed.”

OHSAS 18001 (Occupational
Health and Safety Assess-
ment System)

“Responsible Care is the global chemical industry’s envi-
ronmental, health and safety (EHS) initiative to drive
continuous improvement in performance.[...] It focuses
on new and important challenges facing the chemical
industry and global society, including the growing public
dialogue over sustainable development, public health
issues related to the use of chemical products, the need
for greater industry transparency, and the opportunity
to achieve greater harmonization and consistency among
the national Responsible Care programs currently imple-
mented.”

ICCA (2010),
p-4

RC (Responsible Care)

“The intent of SA8ooo0 is to provide an auditable, volun-
tary standard, based on the UN Declaration of Human
Rights, ILO and other international human rights and
labour norms and national labour laws, to empower and

SA8o00 protect all personnel within an organisation’s control
and influence who provide products or services for that
organisation, including personnel employed by the orga-
nisation itself and by its suppliers, sub-contractors, sub-
suppliers and home workers.”

SAl (2014),
p-4

“Corporate sustainability starts with a company’s value

system and a principled approach to doing business. [...]

By incorporating the Global Compact principles into stra-

tegies, policies and procedures, and establishing a cul-  UN (2015)
ture of integrity, companies are not only upholding their

basic responsibilities to people and planet, but also set-

ting the stage for long-term success.”

UNGC (United Nations
Global Compact)
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Table 2 Basic data on the chemical companies in the sample, according to companies’ annual reports of 2013.

Companies Number of Sales: 2013

employees 2013 (€ million)
Altana AG 5,700 1,765
Aurubis AG 6,600 12,346
BASF SE 112,000 73,973
Bayer AG 113,000 40,157
Brenntag AG 13,000 9,769
Evonik Industries AG 33,500 12,874
H. C. Starck GmbH 3,000 900
Henkel AG & Co. KGaA 47,000 16,355
K+S AG 14,400 3,950
Lanxess AG 17,000 8,300
Merck KGaA 39,000 10,700
Messer Group GmbH 5,400 1,027
Symrise AG 6,000 1,830
Wacker Chemie AG 16,000 4,479

3 Empirical evidence
3.1Research approach

A sample of 14 CSR reports from German
chemical companies for the year 2013 is col-
lected from the GRI database (GRI, 2015).
These reports have been submitted accord-
ing to the sustainability reporting guide-
lines (version 3.0 and 3.1) issued by the GRI.
For companies that publish reports in a two-
year rhythm, the most recently available
publication has been selected. The CSR
reports are first investigated qualitatively
regarding their contents and then quanti-
tatively based on their fulfillment of social
performance indicators by the GRI. Infor-
mation on the companies is provided in
table 2.

3.2 Discussing the results regarding qual-
itative content analyses

The CSR reports of the 14 companies are
firstly compared according to their extent

Journal of Business Chemistry 2015,12 (3)

a1

and structure. Table 3 provides an overview about
different attributes and specific social topics includ-
ed inthe table of contents in the reports of the ana-
lyzed companies. The analysis of the reporting struc-
ture,i.e.the table of contents, does not allow draw-
ing conclusions on the absence of any sustainabil-
ity issues in the full report. However, as the table
of contents gives a quick outline for interested read-
ers where to find relevant information, it makes
the report an easy to use document for stakehold-
ers.

It can be seen that many CSR reports miss to
address certain social topics in their table of con-
tents. For instance, substantial attributes recom-
mended within the GRI guidelines are partly absent.
Further, a materiality matrix is missing in 6 of 14
reports. A materiality matrix is the graphical pres-
entation of essential sustainability aspects which
companies identify for themselves as relevant and
are willing to report. Thus, reports are not consis-
tent in their composition across companies. Addi-
tionally, only 6 of the 14 reports have received an
external audit by a third party.

The reports have as well been examined in terms
of being in conformity with the different guide-
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Table 3 Overview of the contents of the CSR reports.

K1032211pgns e ui papn|aul sl 93Nq1I1Y O
‘p0daJ 9y} Ul papnjpul 30U S| AINGUIIY X ‘Jodai 3y3 Ul papN|dul S| INGUIIY A ‘Hodas [enuue ul papnjpul st Jodas A}ljigeureisns, 930N

X X X A A X A X A X A A X X Ayied piys Aq
Hpne |eussixy
X N M N X X I X N X I N X N xujew Ayjeusjew
X X X X X X X o) X o) Bojelp
" " " " 1apjoysxels
X X X A X X X o) X A o) A o) A ddueldwo)
« « « o « « o (Aypgisuodsal)
I N N I N N M PNpoid
(syusyuod
1USWIWWOod
I 0 M N X X N N I X 0 M N M [eos J03|gey)
. ainpnis
M X M M X M M I M M 0 e 0 M JSETI
M 0 I N X I M I N M 0 A I N [PUUOsIad
1uauodwod
X X X A N A A A A A o) N A X a1esedas e se
Ajiqeuteisns
y y y podai 03 uoipnpoJiul
e I N N I I N I N I N pue Klewwing
(sa8ed jo saquunu)
w1 zoL L9 i g0¢ g6  PS 144 oSL 9¢ T 474 89 174 mn_OUm
192/ dnoin Ssaxue EXDE }IUOAT Jofeg signiny
19SS N24E1S sajuedwo)
L2SUWAS W LS OH Sejuuaig .45V euely

Journal of Business Chemistry 2015,12 (3)

92

© 2015 Institute of Business Administration



The benefits of social sustainability reporting for companies and stakeholders -

Evidence from the German chemical industry

lines and initiatives for corporations displayed in
table 1. Figure 2 shows the frequency of application
of the different guidelines detected by a keyword
search within the CSR reports. Due to the data
source, all reports use the GRI guidelines and most
of them include voluntary commitments, such as
the chemical industry’s RC initiative mentioned in
12 of 14 cases. More than 70% of the companies
state that they commit themselves to the 10 prin-
ciples on human rights, labor standards, environ-
mental protection and fight against corruption
codified in the UNGC. Concerning the responsibil-
ity for products and services, half of the companies
follow the GHS or GPS. Only little use is made of
the ISO 26000, SA 8000 and the German sustain-
ability codex (DNK).

The usage of different guidelines might result
from the various goals the reporting companies
want to achieve with their reporting. Therefore, a
closer look is taken on the purposes stated in the
CSR reports. Unfortunately, not all of the 14 com-
panies state their aims of sustainability manage-
ment as recommended by the GRI guidelines.

3.3 Results concerning the fulfillment of social
indicators

Ten companies comply with the GRI classifica-
tion of relevant sustainability topics. Nine of those
reports also list the goals of their company’s sus-
tainability management.Table 4 shows the preva-
lence of topics and goals among German chemi-
cal companies. The topics work safety and social

Journal of
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commitmentare named in every report of the sam-
ple and therefore seem to play a central role in
social sustainability management. The reduction
of work accidents and support of social projects
are some of the most mentioned goals. Overall, the
goals and major topics named in the CSR reports
seem to be aligned in all reports in the sample.
Goals like the support of social projects are dis-
played in the report when elaborating on social
commitment like sponsoring and local responsi-
bility. The same is true for responsible supplier man-
agement, fostering diversity and equal working
opportunities and the further training for employ-
ees.

Table 5 provides an overview about the fulfill-
ment of indicators organized by categories accord-
ing to the GRI guidelines (only indicators that are
included in both version 3.0 and 3.1 are analyzed).
Definitions for every indicator are included in the
appendix and sorted by the categories labor prac-
tices and decent work, human rights, society and
product responsibility. The most frequently fulfilled
indicators for each category are highlighted in grey
in the respective columns.

It has to be kept in mind that some indicators
are core indicators (bold) and some indicators are
designated as additional indicators (italic). The
analysis shows that core indicators are more often
fulfilled than additional indicators, which are reflect-
ing emerging practices or topics only affecting some
organizations. However, it is striking that none of
the core indicators is met by all 14 companies in
the sample. Another issue is that “fulfillment” of

Figure 2 Guidelines and initiatives used in the CSR reports.

o 2
SA8oo00
DNK
w
g ISO 26000
&
= GPS
= GHS
©
& OHSAS 18001
° ILO
©
2 OECD
8
n UNGC
RC
GRI

B Frequency of application (n=14)

Journal of Business Chemistry 2015,12 (3)

93

© 2015 Institute of Business Administration



Journal of
Business Chemistry

Verena Zimara and Sebastian Eidam

Table 4 Topics and goals named in companies’ reports.

Frequenc C Frequenc
I . g Y Goals of sustainability g y
Sustainability topics of of
management
occurence occurence
Occupational safety and health 0 Reduction of occupational acci- 3
protection dents
Support of (local) social projects
. . 'I
Social commitment ' and social responsibility 5
Education, further training and Development and expansion of a
employee development / responsible supplier management >
Com.pllance (ﬂght agam-s‘F cor- 7 Increase of the female share 5
ruption and fair competition)
5 Increase of product performance
Megatrends 7 and product security 4
Human rights 6 Trainings for employees 3
Diversity and equal opportunity 6 Compliance training 2
Responsible supplier manage- 6 Talent Management .
ment
Product responsibility and pro- 6 Increase of the employee satisfac- ;
duct security tion
Employee satisfaction 4 Support of diversity 1
Job security . Development of a compensation ]
system
Trust and reputation a y\{ell a 3 Increase of the job attractiveness 1
transparency and credibility
Cooperation (communication) Expansion and receipt of ;
with stakeholders 3 employee‘s know how
Youth devglopment and perso- 3 Increase of life quality 1
nal commitment
Attractiveness of the employer 2 Ior:frovement of working conditi- 1
Compensation 1 Flexibility of working hours 1
Increasing regulations 1
Increasing consumption 1
2 86 ) 42

1 Social commitment includes fundraising/sponsoring, social progress, sustainable value creation
for the society, health and security for the population, local responsibility.
2 Megatrends include urbanization, demographic change, population growth, poverty, globalizat-

on.
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an indicator is not necessarily enabling a valuation
of a company or pointing to a “good” social per-
formance, but only indicating the provision of the
required information.

From a total of 350 core indicators in the sam-
ple,65% are fully reported. The percentage of report-
ed additional indicators (n= 210) sums up to only
34%. More than half of the additional indicators
(60%) are not considered in the social sustainabil-
ity reports under analysis. The share of reported
core indicators in relation to the total number of

Journal of
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indicators (n=560) is 40% and 13% for fulfilled addi-
tional indicators. The low values indicate that the
additional social indicators have little relevance for
companies.

Figure 3 shows the fulfillment of 40 social per-
formance indicators by company. There is a differ-
ence between a total, partial and non-fulfillment.
As can be seen, results range from 31 fulfilled and
2 unfulfilled indicators for Aurubis to Brenntag with
only 8 fulfilled and 30 unfulfilled performance indi-
cators. It is obvious that there are major differences

Table 5 Fulfillment or lack of the GRI’s social indicators in companies’ reports.

Performance indicators of the category:

Number of companies

Labor practices & decent work

fulfilling the indicators
LA1

LA2 [A3 LA4 LA5 [A6 LA7 LA8 [A9g LA10 LA11 LA12 LA13 LA14

fulfilled 9 7 5 9
partly fulfilled 4 5 - 1
not fulfilled 1 2 19 4

n

3

5 8 12 4 3 9 8 7 7
T 6 1 1 7 - 3 6 3

8 - 1019 4 5 3 1 4

Performance indicators of the category:

Human rights

HR1 HR2 HR3 HR4 HRs HR6 HR7 HRS HR9

fulfilled 5 6 4 [12
partly fulfilled 3 3 4 1
not fulfilled 6 5 6 1

10

4

10 10 3 4
2 2 1 -

2 2 10 10

Performance indicators of the category:

Society

SO1 SO2 SO3 SO4 SO5 SO6 SO7 SO8

fulfilled m m 12 8
partly fulfilled 12 - 3
not fulfilled 2 1 2 3

12

1

1

6 8 g

- -

8 7 4

Performance indicators of the category:

Product responsibility

PR1 PRz PR3 PR4 PR5 PR6 PR7 PRS PRg

fufilled 1 2 12 2 6 9 1 4 7
partly fulfilled 1 -2 - 3 2 - - -
not fulfilled 3 12 - 12 5 3 13|10 7
Journal of Business Chemistry 2015,12 (3) 95 © 2015 Institute of Business Administration
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in the scope of addressed fields. Companies fulfill-
ing more indicators give a deeper insight into their
social responsibility management and can be seen
as a positive example in relation to other compa-
nies. However, the scope does not always directly
reflect the status of social responsibility manage-
ment within a company.

Reasons for not fulfilling or rather not report-

Verena Zimara and Sebastian Eidam

ing individual social indicators are only rarely stat-
ed in the CSR reports. In the majority of cases, the
non-fulfilled indicators are not listed in the GRI
index at all. Justifications for non-fulfillment can
only be found in the reports of Altana, BASF, Evonik,
K+S and Merck and are summarized in table 6.
Repeatedly stated reasons for non-fulfillment are
a high effort for the acquisition of appropriate data

Figure 3 Fulfillment of social indicators by company.

Aurubis AG

Merck KGaA
Wacker Chemie AG
BASF SE

Evonik Industries AG

Lanxess AG

Henkel AG & Co. KGaA

Companies

Symrise AG

K+S AG

Bayer AG

H. C. Starck GmbH
Messer Group GmbH
Altana AG

Brenntag AG

m fulfilled
partly
fulfilled
not
fulfilled

o 10

20 30 40

No. of performance indicators (n= 40)

Table 6 Influences and reasons for non-fulfillment of social indicators.

Influences and reasons for not complying with the

GRI guidelines

Performance indicators (company)

Too high/inadequate effort

Implementation and registration does not present an improve-

ment potential

Requirements are not asked resp. are not known

The result of the indicator is not significant and/or too global

Indicator is not relevant (e.g. due to the business activity in the

B2B-sector)

For reasons of trust

Information is placed elsewhere (e.g. annual report)

LA1, LA2, LA3, LA4, HR3, SO1 (Altana)
LAG, PR1 (Altana)

LA10, HR 8 (Merck)
HR2, PR6, PRg (K+S)
HR8, PR2, PR4, PR7, PR8 (Altana)

LA5, LA10, LA14, HR4 (Altana)

LAg, HR7, HRg, SO6 (Altana)
PR6 (K+5)
PR7, PR8, PRg (BASF)

HR1 (Evonik)
HR1, SO8 (K+S)
SO4 (Altana)

SO7,508, PR2, PR4 (BASF)
507,508, PRg (Evonik)
PR2, PR4, PR7 (Merck)

© 2015 Institute of Business Administration
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or lacking relevance for the own company. Some
social indicators are also published in other docu-
ments such as annual reports. The only reason men-
tioned for fulfilling indicators is that there are no
incidents within the company and therefore the
indicator is fulfilled. These statements are utilized
by Aurubis, Lanxess and Merck.

4 Discussing implications and conclud-
ing remarks

The analysis of CSR reports by German chemi-
cal companies has shown that the social dimen-
sion is seen as an essential part of sustainable devel-
opment in terms of their strategies and goals.The
reporting of social aspects is preferably based on
the GRI guidelines. Still, many other guidelines are
referred to as well when preparing reports. How-
ever,the results indicate a high discrepancy in social
sustainability reporting relating to the scope and
focus of social topics or performance.

4.1Which social sustainability issues are most rel-
evant for companies and why?

Although not all companies analyzed have clear-
ly stated their sustainability issues or objectives in
their reports, some social elements seem to have
a higher priority and are reported more often. Occu-
pational health and safety as well as social com-
mitment are most frequently listed, and play there-
fore a central role in social sustainability manage-
ment. The goals of CSR measures named in the
reports are consistent with the frequency of appear-
ing topics in CSR reports as companies primarily
intend to reduce work accidents and to support
(local) social projects.These CSR activities can help
companies to gain decisive competitive advantages,
as both, the internal and external corporate level
are addressed. Overall, the abovementioned aspects
aim to enhance the company’s attractiveness and
thereby facilitate recruiting new employees and
protecting existing human capital. Particularly in
the chemical industry, ensuring safety is of high
importance due to handling hazardous materials
and operating highly complex technological sys-
tems.

Further, the education and training of employ-
ees as well as fostering diversity and equal oppor-
tunities are frequently presented as social sustain-
ability goals. This shows that motives of social
actions aim to increase the working atmosphere
and employee satisfaction in order to strengthen
its own competitive position. In addition, social
commitment generates trust and credibility. Social
sustainability measures allow companies to coun-
teract the unpleasant image of chemical compa-
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nies inthe public and to cooperate with their envi-
ronment. Still, the activities within the sample are
mainly directed towards employees and therefore
have an internal character.

4.2 How do social sustainability reports differ and
what influence results on stakeholder benefits?

GRI indicators are divided into four categories
in order to give companies a structural guideline
to measure and report social aspects. The analysis
of the reports shows that the degree of fulfillment
between individual performance indicators differs
strongly (see figure 3). Even within the narrow sam-
ple of German chemical companies, large differ-
ences between reported indicators can be observed.
Furthermore, there is no single indicator which is
fulfilled by all of the companies.

It is striking that the category of product respon-
sibility is overall the field with the fewest fulfilled
indicators.With regard to the industrial sector, this
empirical evidence seems rather unexpected since
many chemical products or their production process-
es provide a rather high risk potential. However,
due to the different interpretation by companies,
it is not identifiable if the reporting of indicators
should be assessed positively or negatively. For
example the content of unfulfilled GRI indicators
in the product sector partly includes incidents of
disrespect regarding the product safety. On the one
hand, not reporting those indicators could imply
that the company has not recorded any incidents
or on the other hand, that it does not want to report
about incidents. Furthermore, a fulfillment of these
indicators does not automatically mean that neg-
ative incidents within the company are present as
fulfilling an indicator occurs by giving a positive or
negative feedback. Therefore, an assessment and
adequate comparability cannot solely be based on
the GRIIndex. Especially for stakeholders, the com-
parison of social sustainability activities will be
affected if the company has not reported any rea-
sons for non-fulfilled indicators. The transparency
and accountability of social sustainability reports
is thus limited. Companies should enhance the
credibility of reporting by also declaring their weak-
nesses or shortcomings concerning the social indi-
cators. A mere listing of reported guidelines and
initiatives provide stakeholders just a rough view
of the orientation of policies, but state little about
whether and how they are implemented within
the company.This is also referred to as bluewash-
ing (Voegtlin and Pless, 2014).

In summary, the benefits achieved through
reporting on the social dimension of sustainabili-
ty are mostly non-monetary, at least in the short-
term.Transparent and detailed reports can lead to
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improved reputation of the company among stake-
holders. These advantages enable companies to
expand and secure their social and human capital
and provide an enhanced competitive position, for
example in the field of employer attractiveness.
However, a reliable analysis and comparability of
CSR reports is hardly possible as reported guide-
lines and indicators as well as the content of the
CSR reports presented by companies differ widely.

It can be concluded that social sustainability
reports could create more transparency and pres-
ent a good tool for communication towards stake-
holders in general. However, until reliable guide-
lines which are more straightforward and clear in
their content emerge, the usability of these reports
for companies, stakeholders, experts and inter-com-
pany comparison is rather limited. The next step is
already introduced by the GRI's G4 guidelines which
further structure and improve the existing guide-
line. It will be highly interesting to see to which
extent future CSR reports will adopt this guideline
and if it is capable to increase comparability of
social sustainability reporting.
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Appendix
I I

Table 7 Definitions of GRI indicators in the guidelines version 3.1, according to GRI, 201, pp. 31-39. *Indicators not included
in version 3.0 are marked.

Aspect: Employment

LA1 Total workforce by employment type, employment contract, and region, broken down by gender.

LA2 Total number and rate of new employee hires and employee turnover by age group, gender, and region.

LA3 Benefits provided to full-time employees that are not provided to temporary or part-time employees, by significant

locations of operation.
LA15* Return to work and retention rates after parental leave, by gender.

Aspect: Labor/Management relations

LA4 Percentage of employees covered by collective bargaining agreements.
LAs5 Minimum notice period(s) regarding operational changes, including whether it is specified in collective agreements.
Aspect: Occupational health and safety
Percentage of total workforce represented in formal joint management-worker health and safety committees that
LA6 > . .
help monitor and advise on occupational health and safety programs.
LA Rates of injury, occupational diseases, lost days, and absenteeism, and total number of work-related fatalities, by
7 region and by gender.
LAS Education, training, counseling, prevention, and risk-control programs in place to assist workforce members, their

families, or community members regarding serious diseases.

LAg Health and safety topics covered in formal agreements with trade unions.

Aspect: Training and education

LA10 Average hours of training per year per employee by gender, and by employee category.

LAT7 Programs for skills management and lifelong learning that support the continued employability of employees and
assist them in managing career endings.

LA12 Percentage of employees receiving regular performance and career development reviews, by gender.

Aspect: Diversity and equal opportunity

LA Composition of governance bodies and breakdown of employees per employee category according to gender, age
13 . . 0 A
group, minority group membership, and other indicators of diversity.

Aspect: Equal remuneration for women and men

LA14 Ratio of basic salary and remuneration of women to men by employee category, by significant locations of operati-
on.
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Aspect: Investment and procurement practices

HR1 P.ercentage arjd total number of significant investment agreements and cpntracts that include clauses incorpora-
ting human rights concerns, or that have undergone human rights screening.

HR2 Percen.tage of sign.ificant suppliers, contractors, and other business partners that have undergone human rights
screening, and actions taken.

HR3 Total hours of employee training on policies and procedures concerning aspects of human rights that are relevant

to operations, including the percentage of employees trained.

Aspect: Non-discrimination

HR4 Total number of incidents of discrimination and corrective actions taken.

Aspect: Freedom of association and collective bargaining

HR Operations and significant suppliers identified in which the right to exercise freedom of association and collective
5 bargaining may be violated or at significant risk, and actions taken to support these rights.

Aspect: Child labor

HR6 Operations and significant suppliers identified as having significant risk for incidents of child labor,and measures
taken to contribute to the effective abolition of child labor.

Aspect: Forced and compulsory labor

HR: Operations and significant suppliers identified as having significant risk for incidents of forced or compulsory labor,
7 and measures to contribute to the elimination of all forms of forced or compulsory labor.

Aspect: Security practices

HRS Percentage of security personnel trained in the organization’s policies or procedures concerning aspects of human
rights that are relevant to operations.

Aspect: Indigenous rights

HRg Total number of incidents of violations involving rights of indigenous people and actions taken.

Aspect: Assessment

HR10* Percentage and total number of operations that have been subject to human rights reviews and/or impact assess-
ments.

Aspect: Remediation

HR11*  Number of grievances related to human rights filed, addressed and resolved through formal grievance mechanisms.
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Aspect: Local communities

SO1 Percentage of operations with implemented local community engagement, impact assessments, and development
programs.

SOg* Operations with significant potential or actual negative impacts on local communities.

SO10* Prevention and mitigation measures implemented in operations with significant potential or actual negative
impacts on local communities.

Aspect: Corruption

SO2 Percentage and total number of business units analyzed for risks related to corruption.
SO3 Percentage of employees trained in organization’s anti-corruption policies and procedures.
SO4 Actions taken in response to incidents of corruption.

Aspect: Public policy

SOs Public policy positions and participation in public policy development and lobbying.

So6 Total value of financial and in-kind contributions to political parties, politicians, and related institutions by country.

Aspect: Anti-competitive behavior

SOy Total number of legal actions for anticompetitive behavior, anti-trust, and monopoly practices and their outcomes.

Aspect: Compliance

so8 Monetary value of significant fines and total number of non-monetary sanctions for noncompliance with laws and
regulations.

Aspect: Customer health and safety

PR1 Life cycle stages in which health and safety impacts of products and services are assessed for improvement, and
percentage of significant products and services categories subject to such procedures.
PR2 Total number of incidents of non-compliance with regulations and voluntary codes concerning health and safety

impacts of products and services during their life cycle, by type of outcomes.

Aspect: Product and service labeling

PR Type of product and service information required by procedures, and percentage of significant products and ser-
3 vices subject to such information requirements.

PR Total number of incidents of non-compliance with regulations and voluntary codes concerning product and service
4 information and labeling, by type of outcomes.

PRs5 Practices related to customer satisfaction, including results of surveys measuring customer satisfaction.

Aspect: Marketing communications

PR6 Programs for adherence to laws, standards, and voluntary codes related to marketing communications, including
advertising, promotion, and sponsorship.
Total number of incidents of non-compliance with regulations and voluntary codes concerning marketing commu-
PR7 I . o ) .
nications, including advertising, promotion, and sponsorship by type of outcomes.
Aspect: Customer privacy
PR8 Total number of substantiated complaints regarding breaches of customer privacy and losses of customer data.

Aspect: Compliance

PR Monetary value of significant fines for noncompliance with laws and regulations concerning the provision and use
9 of products and services.
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Health is a key issue in the development of a stable global social, political and eco-
nomic structure in the 21st century. Better and reasonable health is a global goal.
Great progress has been made during the past decades in the biomedical fields in
the understanding of diseases, developing new diagnostic technologies and new
medicines for better prevention and treatment of illness. The emergence of new
diseases directly and indirectly affecting human activity through environmental
changes is a new major scientific challenge. Research and development (R&D) is the
heart of all advances and has the capacity to solve problems facing humanity. The
paper aims to explore the biomedical R&D in the therapeutic segments of the phar-
maceutical drug industry in India. The paper also highlights factors influencing the
growth of biomedical R&D in therapeutic areas, the market and investments, and
elaborates on the R&D pipeline of firms and public research for biomedical drugs in

1 Introduction

Biomedical research is a broad aspect of science
that looks for ways to prevent and treat diseases
that cause illness and death of people as well as
animals. It is an evolutionary process requiring care-
ful experimentation by many scientists, including
biologists and chemists. Discovery of new medi-
cines and therapies requires careful scientific exper-
imentation, development, and evaluation (New Jer-
sey Association for Biomedical Research, 2014). Ther-
apeutics refers to treatment and care of a patient
for the purpose of both preventing and combating
disease or alleviating pain or injury. In a broader
sense, it means, serving and caring for the patient
in a comprehensive manner, preventing disease as
well as managing specific problems (Rakel, 2014).
Biomedical research is conducted in pharmaceuti-
cal, biotechnology and medical device firms. The
paper addresses the therapeutic segments in the
pharmaceutical industry, not all biomedical indus-
tries. Reducing the disease burden of the popula-
tion has emerged as a major development chal-
lenge in several developing countries. R&D has
always been the backbone and the underlying
strength of biomedical innovation in the pharma-
ceutical industry. In the past decades, the Indian
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the current healthcare system in India.

pharmaceutical industry has delivered multiple
life-saving medicines contributing to new treat-
ment options for several biomedical needs. Cur-
rently, it is playing a major role in medical needs
and R&D investments in neuroscience, cardiovas-
cular, endocrine, gastrointestinal, respiratory and
genitourinary research.

The Indian pharmaceutical industry was valued
at US$ 12 billion in the year 2013. Globally, India
ranks 3rd in terms of volume and 14th in terms of
value (Business Standard, 2014). The top 10 thera-
py areas (anti-infective, cardiac, gastrointestinal,
respiratory, pain/analgesics, vitamins/nutrients,
anti-diabetic, gynecology, central nervous system
and derma) of the Indian pharmaceutical contribute
to approximately 9o% of the Indian pharmaceuti-
cal sales. The contribution of chronic therapies to
the Indian pharmaceutical industry has raised from
27% in 2010 to 30% in 2013. Chronic therapies (car-
dio, gastro, central nervous system and anti-dia-
betic) have outperformed the market for the past
four years and are growing at a rate of 14%, faster
than the acute therapies (anti-infective, respirato-
ry, pain and gynecology) which grew at 9.6% (PWC,
2013). Within the domestic formulations market
the majortherapeutic categories are anti-infective,
gastrointestinal, cardiac, gynecology and derma-
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tology.The leading drug classes were Cephalosporin,
anti-peptic ulcers, oral anti-diabetic and Ampicillin
or Amoxycillin, etc. (DOP, 2013).

In this backdrop, the present paper is an attempt
to analyze the biomedical R&D in the therapeutic
drugindustry in India.The paper is divided into six
sections. Section one deals with the introduction
and the current market scenario of biomedical
industry in therapeutic segments. Section two deals
with the methods used for data collection. The third
section presents the factors influencing growth of
biomedical industry. Section four presents Indian
biomedical firms in the therapeutic segments,and
section five deals with the role of public sector units
and research institutes in the biomedical R&D. Final-
ly, section six deals with discussion and conclusion.

2 Research method

The research study is based on a quantitative
research method. A quantitative method is gener-
ally used in order to collect statistical data and con-
duct statistical analyses (Yin, 2003). In this paper,
quantitative indicators for R&D expenditure, net
sales, profits, market share and registered patents
have been collected. Details of R&D and innova-
tion activities of Indian pharmaceutical firms, par-
ticularly in the therapeutic segments, were picked
out through various sources such as authenticinter-
net resources,annual reports, newspaper clippings,
websites, etc. Data is mainly collected from com-
panies’ websites and annual reports: www.lupin.
com, www.sunpharma.com, www.cipla.com,
www.zyduscadila.com, www.torrentpharma.com
and www.ipcalabs.com. We also analyzed these
facts from the peer-reviewed literature and books
published by academia.

We have chosen the six largest Indian pharma-
ceutical companies in terms of revenue from world-
wide pharmaceutical sales in therapeutic segments:
Lupin, Sun Pharma, Cipla, Zydus Cadila, Torrent Phar-
ma, and Ipca.These leading Indian companies exam-
ined here have been selected on the following basis:

= They are highly profitable and fast growing.

= Their initial technical skills have been in
chemistry and low cost manufacturing.

= These companies are mainly active in the
generics sector and produce generics to be sold
in India.

= They have significant levels of international
business, including products on sale in the
highly regulated markets in the western
countries. They obtain approval for and
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market generic drugs in the USA and Europe.

= They develop in-house skills in drug discovery
and developing new patented drugs including
biopharmaceuticals.

These six companies have diverse roots. Some
were founded many years ago, e.g. Cipla in 1935,
Zydus Cadillain 1952, Torrent Pharma in 1959, Lupin
in 1968 and some comparatively recently, e.g. Ipca
in1976,1983 Sun Pharma in 1983.The vision of these
companies is to make India self-sufficient in health-
care, a leader in the pharmaceutical industry, deliv-
er world class products and services,and make qual-
ity medicine more accessible and affordable to the
common man globally.

3 Factors influencing growth of biomed-
ical industry

3.1 Growing and ageing population

The current world population of 7.2 billion is
projected to increase by over 1billion in the next 12
years and reach 9.6 billion by 2050 (UN News, 2013).
Between 2000 and 2050, the proportion of the
world's population over 60 years will double from
about 11% to 22%. The absolute number of people
aged over 60 years is expected to increase from
605 million to 2 billion over the same period (WHO,
2014a). Most of the older people die of non-com-
municable diseases such as heart disease, cancer
and diabetes, rather than from infectious and par-
asitic diseases.The growing ageing population will
drive the demand for medicines and increase phar-
maceutical spending.

3.2 Changing lifestyle

Rising prevalence of lifestyle diseases like hyper-
tension, diabetes mellitus, dyslipidaemia and over-
weight or obesity are the major risk factors for the
development of cardiovascular diseases. Cardio-
vascular diseases (CVD) continue to be the major
cause of mortality representing about 30% of all
deaths worldwide (Pappachan, 2011). With rapid
economic development and increasing western-
ization of lifestyle in the past few decades, preva-
lence of these diseases have reached alarming pro-
portions among Indians in the recent years (Pap-
pachan, 2011).

3.3 Therising incidence of non-communicable dis-
eases

Non-communicable diseases are the top cause
of death worldwide, killing more than 36 million
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people in 2008. Cardiovascular diseases were
responsible for 48% of these deaths, cancer 21%,
chronic respiratory diseases 12%, and diabetes 3%
(WHO, 2014b). World Health Organization (WHO)
forecasts that by 2020, the non-communicable dis-
eases will account for 44 million deaths a year,
increasing by 15% from 2010 (WHO, 2010).

3.4 Prevalence of communicable diseases

Although disease patterns change constantly,
communicable diseases remain the leading cause
of mortality and morbidity in less developed coun-
tries. According to WHO, low-income countries cur-
rently have a relatively high share of deaths from:
(i) HIV infection, tuberculosis and malaria, (ii) other
infectious diseases, and (iii) maternal, perinatal and
nutritional causes compared with high and mid-
dle income countries (Gupta and Guin,2010; WHO,
2004).

3.5 Rising spend on healthcare

The healthcare sector in India is expected to
grow at a CAGR of 15% and touch US$ 158.2 billion
in 2017 from USS$ 78.6 billion in 2012 (IBEF, 2014a).
India is a country with a growing population, its
per capita healthcare expenditure has increased
at a CAGR of 10.3% from USS 43.1in 2008 to US$
57.9 in 2011, and going forward it is expected to
reach US$ 88.7 by 2015 (IBEF, 2014a). The factors
behind the growth of the sector are rising incomes,
easier access to high quality healthcare facilities
and greater awareness of personal health and
hygiene.

3.6 Growth in healthcare financing products

Development in the Indian financial industry
has eased healthcare financing with the introduc-
tion of products such as health insurance policy,
life insurance policy and cashless claims. This has
resulted in an increase in healthcare spending,
which in turn, has benefitted the pharmaceutical
industry.

3.7 Health insurance is growing

Health insurance in India is a growing segment
of India’s economy. It is expected to grow at a CAGR
of 15% over the next five years and nearly 650 mil-
lion people will enjoy health insurance coverage.
Around 80% healthcare is financed out of pocket
(PWC, 2010).The private healthcare facilities grew
rapidly and insurance coverage increased. The small
percentage of Indian who has some insurance and
government run insurance company is the main
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provider.The government sponsored programmes
largely focused on the below poverty line (BPL) seg-
ment and are expected to provide coverage to near-
ly 380 million people by 2020 (Bhadoria et al,, 2012).

3.8 Increase in domestic demand

More than half of India‘s population does not
have access to advanced medical services and is
mainly depending on traditional medicine prac-
tices. However, with the increase in awareness lev-
els, rising per capita income, change in lifestyle due
to urbanization and increase in literacy levels,
demand for advanced medical treatment is expect-
ed to rise. Moreover, growth in the middle class
population would further influence demand for
pharmaceutical products.

3.9 Rise in outsourcing activities

Increase in the outsourcing business in India
would accelerate the growth of Indian pharmaceu-
tical industry. Some of the factors that are likely to
influence clinical data management and bio-sta-
tistics markets in India in the near future include:
1) cost efficient research 2) highly-skilled labour
base 3) cheaper or low cost of skilled labour 4) pres-
ence in end-to-end solutions across the drug-devel-
opment spectrum and 5) robust growth in the IT
industry.

3.10 High R&D expenditures

The government of India is committed to sup-
porting the expansion of R&D in the pharmaceu-
tical and biotechnology industries and has taken
adirect role in funding R&D in both, publicand pri-
vate sectors. The total biomedical R&D expendi-
ture by both public and private sectors was US$
10.4 billion between the year 2007 and 2012 in India
(Chakma et al, 2014).This R&D expenditure includ-
ed expenditures by government agencies, educa-
tional or research institutions, and charitable organ-
izations, whereas for the industries it included
expenditures by biotechnology, medical-device,and
pharmaceutical firms.

4 Indian biomedical firms in therapeutic
segments

4.1 Overview of the major players

Biomedical innovation in the pharmaceutical
industry in India is one of the largest and most
advanced among the developing countries. The
industry produces an entire range of products
belonging to all major therapeutic segments. In
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the pharmaceutical world, India’s opportunities are
significant in the context of medicinal develop-
ment in the 21st century (Kumar and Satish, 2007).
India has an existing generic based drug industry
with an increasing focus on discovery. Antibiotic,
cardiovascular, analgesic and antipyretic, antacids
and anti-ulcerants, respiratory and anti-tuberculo-
sis are the major therapeutic segments which
account for over 9o% of the domestic formulation
market (Kumar and Satish, 2007). Other important
therapeutic segments are anti-parasitic and anti-
fungal products, non-steroidal anti-inflammatory
drugs (NSAID) drugs, anti-anaemic, anti-diabetes,
anti-malarial, anti-tuberculosis, central nervous
system (CNS) and psychiatric products, gynaecol-
ogy, nutrients and mineral supplements. Table 1
presents the figures of the six selected Indian phar-
maceutical companies revealing their net sales,
profit, growth rates and market share during the
financial year 2013-14.

Sun Pharma has the largest share and has a
strong positioning in chronic segments like central
nervous system (CNS), cardiovascular and diabetol-
ogy, together accounting for more than 50% of
India formulation revenues. Torrent Pharma post-
ed the highest growth in revenue; growth was pri-
marily driven by cardiology, diabetology, CNS in
chronic and gastroenterology in acute segments.
The company is ranked number four in cardiovas-
cular segment and in neuro-psychiatry therapies.

Lupin is one of the fastest growing players in
high growth therapy segments like cardiology, cen-
tral nervous system, diabetology, anti-asthma, and
gynaecology, anti-infective, gastro intestinal and
oncology. The company is the second largest play-
er in India’s respiratory (anti-asthma) segment,
third largest player in the cardiovascular segment
and seventh largest player in diabetes segment.

Azamat Ali and Kunal Sinha

Cipla holds the second largest share and it has a
leading position in various therapeutic categories,
including respiratory and urology, and reinforces
the potential to strengthen its presence in India
across other therapies. It continues to increase its
focus on CNS, oncology, dermatology and gastroen-
terology. The company holds a dominant position
in the respiratory therapy segment and grasps 70%
market share in this segment.

Zydus Cadila is one of the largest market play-
ers with leading positions in key therapy areas. It
has strong leadership positions in the represent-
ed markets of cardiology, gynaecology, gastroin-
testinal and respiratory therapy areas. The compa-
ny has gained second position in the dermatology
segment and shifted from the sixth rankin 2013 to
the fourth rank in 2014. Ipca is a therapy leader in
India for anti-malarial and it focuses on chronic
therapy segments such as cardiovascular, anti-dia-
betics and non-steroidal anti-inflammatory drugs
(NSAID)

4.2 Investments into R&D

The pharmaceutical industry is knowledge inten-
sive and R&D investment plays a crucial role in the
growth of this industry (Shah et al, 2010). R&D in
pharmaceutical industry includes directional search
solutions to existing medical problems and unmet
medical requirements. The pharmaceutical R&D
may be concentrated in the New Chemical Entities
(NCE), Novel Drug Delivery Systems (NDDS) or in
generic products. R&D is a comparatively recent
phenomenon for Indian pharmaceutical firms which
gained momentum only after the year 1995. India
introduced the product patent regime in accor-
dance with the Trade Related Aspects of Intellec-
tual Property Rights (TRIPs) agreement, in January

Table 1 The six selected pharma companies by net sales, profits, growth rates and market share in 2013-14 (Source:
Authors’ compilation based on each company’s annual report).

Company . Net. sgles . qufits Growth ratoes Market sha0 re

(USS in million)  (USS$ in million) (%) (%)
Lupin 1,733 287 17 2.8
Sun Pharma 2,503 501 30 5.4
Cipla 1,579 333 22 5.3
Zydus Cadila 385 126 17 4.4
Torrent Pharma 503 119 30 4.2
Ipca 509 75 16 2.0
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Figure 1 R&D expenditures of selected Indian pharmaceutical companies between 2010 and 2014 (Source: Authors’
compilation based on each company’s annual report).

USS in million

160
140
120
100 M 2009-10
B 2010-M
8o
W 201112
60 m 2012-13
40 M 2013-14
20
o)
Lupin Sun Cipla Zydus Torrent Ioca
P Pharma P Cadila Pharma P

2005 with an amendment to the patent act. The
allowance of product patents supported the con-
fidence of innovator pharmaceutical companiesin
the Indian market (IBEF, 2014b). The cumulative fig-
ure for the top 30 companies is about US$ 837.9
million in 2012-13. This works out to be about 7.8%
of the net sales of these companies (Rao, 2014). Fig-
ure 1shows the R&D expenditures of selected phar-
maceutical companies over the past five years.
The R&D expenditure of these pharma compa-
nies has steadily increased. In the financial year
2013-14, the total R&D expenditure by these six
pharmaceutical companies was US$ 460.70 mil-
lion. Currently, Lupin is the top pharma company
spending for its R&D in the biomedical innovation
in India. The company invested 8.6% of its net sales
in R&D and related expenditure amounting to US$
149.80 million in the financial year 2014. The com-
pany Novel Drug Discovery and Development
(NDDD) program focuses on the discovery, devel-
opment and commercialization of new drugs for
new therapies and various diseases that include
metabolicand endocrine disorders, pain and inflam-
mation, autoimmune diseases, CNS disorders, can-
cer and infectious diseases. The R&D of Sun Phar-
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ma in India focuses on the chronic segments like
diabetes, central nervous system, hypertension etc.
The company spends around 6% of its net sales in
the R&D, and has four modern R&D centres, expert
scientist teams who are engaged in complex devel-
opmental research projects in process chemistry
and dosage forms, including complex generics based
on drug delivery systems.

The R&D wing of Cipla is involved in the devel-
opment of new drug formulations for existing and
new active drug substances, novel drug delivery
system (NDDS) and development of products relat-
ed to the indigenous systems of medicines. The
total R&D expenditure as a percentage of total
turnover was around 5% during the financial year
2014.The R&D of the company focuses on various
therapeutic segments like respiratory, anti-viral,
gynaecology and urology. Zydus Cadila focused on
finding innovative therapies for diseases affecting
mankind through continuous R&D. The total R&D
expenditure as a percentage of total turnover was
around 11% during the financial year 2014.The major
areas of R&D include new chemical entities (meta-
bolic disorders, diabetes, obesity, dyslipidaemia,
inflammation and pain, rheumatoid arthritis, bac-
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terial infections, and cancer) research, formulation
development, process research and novel drug deliv-
ery system.

Torrent Pharma is currently working on sever-
al in-house new chemical entities R&D projects
within the areas of diabetes and its related com-
plications, metabolic, cardiovascular and respira-
tory disorders.The total R&D expenditure as a per-
centage of turnover was 4.26% during the finan-
cial year 2014. The company R&D expenses have
increased by 10% to US$ 21.57 million as compared
to US$19.54 million during the financial year 2013.
Product development costs accounted for 71% and
discovery research costs accounted for 29% in 2014
of the total R&D cost.The company has expert sci-
entist teams who offer dedicated services in the
areas of discovery research, generic drug develop-
ment, new drug delivery systems and value added
generics thereby transforming discoveries into the
highest quality therapeutic products. Ipca is a ther-
apy leader in India for anti-malarial and also leads
in DMARDs (Disease Modifying Anti-Rheumatic
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Drugs) treatment for rheumatoid arthritis. The com-
pany carries out R&D in several areas including the
development of newer dosage forms and new drug
delivery systems, process improvements, technol-
ogy absorption and optimization of basic drugs,
process simplification, etc. The company had stepped
up its R&D expenditure from USS$ 15.69 million in
the financial year 2013 to US$ 19.2 million in the
year under report. The total R&D expenditure as a
percentage of total turnover is 3.87% during the
financial year 2014.Table 2 shows the disease wise
product specific R&D activities of the selected phar-
maceutical companies in India.

The table shows the categorization of diseases
intotypel,Il,and Ill and product wise specific R&D
activities of selected companies during 2002 to
201.This indicates that Ipca Lab and Lupin Ltd are
more active in type | and type Il diseases. Sun Phar-
ma and Zydus Cadila are more active in type | dis-
eases.In case of Cipla and Torrent Pharma are less
R&D activities compared to other companies.

Table 2 Disease wise product specific R&D activities of companies active in India between 2002 and 2011, whereby 1-15
present the number of disease wise products (adapted from NHSRC Report, 2013).

2002-2004 2005-2007 2008-2011 Total
Disease type'
I Il 1] I I 1] I Il 1]
Com-
panies
Lupin ] ] ]
Ltd 4 4 4 4
Sun
Pharma 2 7 9
Cipla Ltd 1 1 2
Zydus ] ;
Cadila 3 9 3
Torrent 1 1
Pharma
Ipca Lab 4 1 5 5 15
Grand
total 1 13 6 26 6 2 54

1) Type |: Diabetes, cancer, metabolic diseases, hePatitis, influenza, cardiovascular, infectious diseases, inflammator

diseases, allergy, respiratory diseases. Type Il: H

V/AIDS, tuberculosis, and malaria. Type Ill: Leishmaniasis, lymphati

filariasis, leprosy, diarrhoea (neglected diseases of the poor in developing world).
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4.3 Therapeutic areas of new drug R&D

Research in the development of drugs has gen-
erally two major aspects: (i) discovery of a new drug
molecule, and (ii) invention of new formulations
of drugs with higher therapeutic index (Maitra,
2000). A drug discovery pipeline has various phas-
es that can be grouped into four stages: discovery,
pre-clinical, clinical trials and marketing (or post
approval). It is an important indicator of the value
and future prospects of a company. Usually, the
more compounds in the pipeline and the more
advanced stage these are in, the better. Table 3
includes a list of new molecules of selected lead-
ing pharmaceutical companies in the therapeutic
segment in India which are at different stages of
development.

The table shows that R&D efforts focus on chron-
icdisease such as diabetes. Lupin’s Novel Drug Dis-
covery and Development (NDDD) program focus-
es on the discovery, development and commercial-
ization of new drugs that address disease areas
with significant unmet medical needs. Currently,
the program in the CNS area completed phase |
studies in Europe and is being advanced to Phase
[l clinical trials in Europe. Cipla R&D is focused
towards developing new products,improving exist-
ing products as well as drug delivery systems and
expanding product applications. Cipla and the Drugs
for Neglected Diseases initiative (DNDi) are devel-
oping a more acceptable granule formulation of
40/10 mg lopinavir/ritonavir as part of a first-line
regimen for infants and young children.

The Sun Pharma strategy has been dominating
the lifestyle disease segments. SUN-597 is a topi-
cal glucocorticoid being developed for allergic rhini-
tis, inflammation, asthma and other applications
and completed its Phase | clinical trials in India.
SUN-L731is being developed as an oral LTD4 antag-
onist for treatment of Asthma & Allergic Rhinitis.
SUN-K706 is a novel tyrosine kinase inhibitor (TKI),
intended for the treatment of chronic myeloge-
nous leukaemia (CML). Currently, available oral
drugs like Imatinib (Gleevec®), Nilotinib (Tasigna®)
and Dasatinib (Sprycel®) are quite effective
chemotherapeutic agents CML. Sun 09 is a pro-
drug of Baclofen and is being developed as an effi-
cient Baclofen. Baclofen is the standard drug of
choice for the treatment of spasticity. Zydus Cadi-
la currently conducts basic new drug discovery
research in cardio-metabolic, inflammation, pain
and oncology therapeutic areas. During the year
2014, the company launched Lipaglyn (Saroglitazar)
in India, its first NCE for treating diabetic dyslipi-
daemia and hypertriglyceridemia. It is the first drug
discovered and developed indigenously by an Indi-
an pharmaceutical company.
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Torrent Pharma R&D is engaged in the discov-
ery of new chemical entities and the development
of new processes and suitable formulations for
known Active Pharmaceutical Ingredients (APIs).
The most advanced discovery program of the Com-
pany is Advanced Glycation End-Products (AGE)
Breaker, of which the Phase Il clinical trials for the
indication of diabetes associated heart failure in
India and Europe is completed. Ipca is actively
engaged in the segment of new Drug Discovery
Development by collaborating with various research
organizations and premier institutes in India and
abroad. The company’s current pipeline includes
pain management, anti-ulcer and anti-malarial and
one of the novel molecules (CDRI- 97/78) has shown
very promising anti-malarial activity and is current-
ly in clinical Phase-I in India.

4.4 R&D outcomes

R&D investments are indicators for the main
inputs into science based innovation. Publication
and patent data provide complementary indica-
tors for research and development activities,
although capturing intermediate outputs (OECD,
2008). Patents are the most important way in which
researchers can protect the ideas or technologies
they have developed. It reflects the ability of trans-
ferring scientific results into technological appli-
cations. It is also essential for economic exploita-
tion of research results and is thus central to any
analysis which deals with economic potentials of
technology and the identification of the most prom-
ising fields and actors in terms of persons, organ-
izations or countries (Hullmann, 2006; Ali and Sinha,
2014).Figure 2 provides company wise patent appli-
cations filed and granted at different patent offices
(Indian Patent Office (IPO), European (EPO) and
United States Patent and Trade Office (USPTO)).

The figure shows that Sun pharma has the max-
imum number of patents granted. Lupin has com-
parably filed the highest number of patent appli-
cations in India and other countries. This included
108 formulation patents, 39 Active Pharmaceuti-
cal Ingredients (APIs) or process patents, 2 biotech
and 232 new chemical entity (NCE) patents in India
and other countries. Cipla has been granted about
100 patents. Patent filing includes drug substances,
drug products, platform technologies, IP on poly-
morphs and crystallinity,and medical devices. Zydus
Cadila has filed over 115 patents in the US, Europe
and other countries, taking the cumulative num-
ber of filings to over1,075.Torrent pharma has 818
patents filed for novel drug delivery systems (NDDS)
technology, drug discovery projects and innovative
process of APl and formulations for various geog-
raphies and 315 have been granted so far. Ipca has
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Table 3 Dru}g development pipelines of selected Indian pharmaceutical companies (Source: Authors’ compilation based on

eac

company’s annual report).

Compan \dentifier/ Therapeutic area Stage of
pany molecule description P development
Lupin Central Nervous System (CNS) Phase Il
Sun-597 Allergic rhinitis, inflammation, asthma Phase |
Sun-L731 Asthma and allergic rhinitis Preclinical
s Sun-K706 Chronic Myelogenous Leukaemia (CML) Preclinical
un
Pharma o
Sun-1334H Allergic diseases Phase Il
Sun-09 Spasticity Phase |
Sun-44 Neuropathic pain Preclinical
Boosted PI Lopinavir/ritonavir (LPV/rtv) Phase |
Cipla/
DNDi i i i
Boosted PI/2NRTIs LPV/.rtv/.abacavw (AI?;C) or zidovudine (AZT)/ Phase |
lamivudine (3TC) (4-in-1)
PPAR alpha; gamma Treatment of hypertriglyceridemia NDA
PPAR alpha Dyslipidaemia Phase Il
GPR-119 agonist Diabetes Phase |
Zydus
Cadila ) )
Long acting DPP-IV Diabetes Phase |
PEG-EPO Anaemia of chronic renal failure Phase |
Rabies MAb Rabies Phase |
AGE-Breaker (TRC4186) Diabetes Phase Il
T2 Mimetic Cardio metabolic risk Phase |
DARA Anti-hypertensive Leafj N
Torrent optimization
Pharma HIF (TRC 16 Acute kidney in] Lead
(TRC160334) cute kidney injury optimization
Diabetes Leaq o
optimization
Chronic obstructive pulmonary disease (COPD)  Early discovery
Ipca Novel molecule CDRI-97/78 Anti-malarial Phase |
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Figure 2 Number of filed and granted patents for the selected companies until 31 May 2014 (Source: Authors’ compilation

based on each company’s annual report).
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220 patent applications filed till date in India, USA
and other countries. These applications relate to
novel and innovative manufacturing processes for
the manufacture of APIs and pharmaceutical for-
mulations.

5 Role of public sector units and research
institutes

There are five central public sector companies
established by the government of India, which are
Indian Drugs and Pharmaceuticals Limited (IDPL),
Hindustan Antibiotics Limited (HAL), Bengal Chem-
icals and Pharmaceuticals Limited (BCPL), Bengal
Immunity Limited (BIL) and Smith Stanistreet Phar-
maceuticals Limited (SSPL). HAL and IDPL play a
very important role in the biomedical R&D in India.
HAL s the first public sector company in drugs and
pharmaceuticals and HAL was incorporated on 30th
March,1954 in Pune. It was established to produce
antibiotic with the assistance of WHO and UNICEF.
It is the first company in India to manufacture of
antibiotic drugs like penicillin,ampicillin, gentam-
icin, streptomycin, sulphate, anhydrous from the
basic stage (Mazumdar,2013). IDPL was incorporat-
ed on sth April, 1961 for achieving India’s march
towards self-sufficiency and self-reliance in the
field of drugs and pharmaceuticals, particularly
with the primary objective of creating self-suffi-
ciency in essential lifesaving drugs and medicines
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(DOP, 2012). Presently, under different classes of
therapeutic medicines, around 87 generic or brand-
ed drugs covering tablets, capsules, injections, vita-
mins, oral rehydration solution (ORS) pouches etc.
are being manufactured in various plants of IDPL
(DOP, 2012).

The publicly funded research institutes are also
playing a key role in the growth of the biomedical
sectorin India.The government of India has creat-
ed a number of research institutes under the guid-
ance of the Indian Council of Medical Research
(ICMR) and the Council of Scientific and Industrial
Research (CSIR) to promote technological advance-
ment of the country. The CSIR institutes are play-
ing a significant role in boosting up the knowledge
base in the biomedical R&D sector of India. The
technologies developed by the public research insti-
tutes are also transferred effectively from labora-
tories to industries. The success of the CSIR labo-
ratories in fostering the technological environment
of the Indian pharmaceutical firms in the biomed-
ical sector is also evident and shows that almost
all the top pharmaceutical companies like Lupin,
Ranbaxy, Cipla, Nicholas Primal, Wockhardt, Tor-
rent Pharma, Sun Pharmaceutical, Orchid, and
Aurobindo Pharma Ltd have benefited from the
services of the research institutes in India in some
or the other way. Table 4 shows some of the pub-
lic research pharmaceutical R&D Institutes in India.
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6 Conclusion

The Indian biomedical industry has been on a
strong growth trajectory in the last decade. It has
achieved several milestones and is well positioned
to leverage emerging opportunities. The industry
needs to tackle various issues related to its opera-
tions and regulations.The current Indian drug dis-
covery pipeline offers attractive opportunities, as
it illustrates that Indian pharma companies have
proven their capability to build integrated drug dis-
covery capabilities,and to drive molecules from the
early discovery stage to development.

The analysis of R&D expenditures of pharma-
ceutical firms shows that there had been a growth
in the R&D intensity. Presently, most of the com-
pany’s drug development pipeline is in the stages
of lead identification, preclinical research and Phase
I.Inthe R&D for new drugs, the analysis of the new
drug pipelines of leading Indian pharma firms shows
that the new patent regime has not been able to
become the driving force. The R&D activities of Indi-
an firms are increasingly getting concentrated on
lifestyle diseases of global nature and they do not
find any opportunity in local diseases such as tuber-
culosis and malaria except a single pharma com-

Azamat Ali and Kunal Sinha

pany, i.e. Ipca laboratory. The patenting activity is
focused on new processes, new dosage forms and
drug delivery systems.

There is a need for real prioritization of R&D
and innovation activities by the government. The
public sector companies and public sector labora-
tories have played a major role in augmenting the
science and technology skills of the private sector
industry. The discovery and development of new
drugs are the result of a close collaboration between
university and industry researchers. In this process,
the public and private sectors pursue distinct but
complementary objectives. Whereas the role of the
public sector is centred on deepening our basic
understanding of disease, that of the private sec-
tor is more focused on applied research aimed at
converting this knowledge into effective treat-
ments. Public research institutions play an impor-
tant role in the system’s positive evolution but they
are dependent on the government policy and budg-
et. The benefits that flow from public subsidies to
university research can be reaped only once effec-
tive treatments have been developed —only the
pharmaceutical industry is in the position to play
this role.

Table 4 Public research pharmaceutical R&D institutes in India (Source: Authors’ Compilation).

Institutes

National Institute of Pharmaceutical Education and Research (NIPER)
Indian Institute of Chemical Technology (IICT)

Centre for Cell & Molecular Biology (CCMB)

Indian Institute of Chemical Biology (IICB)

Indian Toxicology Research Institute (ITRI)

Institute of Genomic and Integrated Biology (IGIB)

National Institute of Immunology (NII)

Indian Institute of Science (11Sc)

National centre for Biological Sciences (NCBS)

National Chemical Laboratory (NCL)

Institute of Microbial Technology (IMTECH)
Central Drug Research Institute (CDRI)

Regional Research Laboratories (RRL)
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Large capital projects such as turnarounds and shutdowns require the management
of a vast number of employees and tasks simultaneously. At chemical sites, where
assets are highly complex, ensuring that risks are managed properly is of vital impor-
tance both to the safety of the workforce and the success of the project as a whole.
Within the framework of turnarounds and shutdowns in the chemical industry, this
article looks at the key aspects of risk and outlines how different tools can be used
to overcome the challenges of risk management. Using practical experience gained
onsite, the most risk-prone aspects in turnarounds as well as ways in which risk
management tools can aid project success are highlighted.

1 Introduction

All business activities, regardless of the under-
lying sector, involve some element of risk. Whether
the risk is operational or strategic, concerns mar-
ket failures or environmental disasters, all business
processes will at some point be exposed to risk. The
term “risk management” therefore describes the
attempt to identify, evaluate, measure, mitigate
and monitor risks and their consequences —either
on a particular project or on a business as a whole.

Within the context of capital-intensive indus-
tries, whose complex assets and processes often
require highly technical skills and operational know-
how, the perception of risk is often limited to health
and safety rules and regulations. As such, when dis-
cussing risk management with managers at chem-
ical sites, the first notion that tends to spring to
mind is the way in which his or her team will be
protected from accidents at work.

During large capital projects — such as turn-
arounds and shutdowns, where an entire section
of a plant may be taken offline for scheduled repair
or renewal — the sheer number of people needed
to conduct work onsite means that managers’ con-
cerns over risks to team safety are valid. During
such projects,companies are forced to engage con-
tractors to ensure that the huge volume of work
can be completed on time. These contractors are
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often not familiar with site processes and systems
including safety protocols and therefore could be
considered to be at higher risk of accident or injury
than those who work at the site all year round.

While undoubtedly a crucial factor, this view-
point excludes a number of other risks at play. The
vast number of tasks being carried out by multiple
workers at any one time means that one particu-
lar action (or lack of it) could completely derail the
schedule and have repercussions across the rest of
the planned work for that day, week or even the
whole project. Managers must understand that
the risk of one single delay to the schedule could
put pressure on some workers to complete their
tasks in less time, as well as cause confusion as to
what should occur, where and when. Tasks may
either then not be conducted or be carried out in
a hurried or unsafe manner, which could lower effi-
ciency and impact the safety of all employees while
onsite. If the potential impact of risks to the sched-
ule on both health and productivity is not taken
seriously by managers, it could have a disastrous
effect on the success of the turnaround and ulti-
mately, the bottom line.

With specific reference to the chemical indus-
try, this paper will look at the key aspects of risk
within the framework of turnarounds and large
capital projects. The term “risk management” is
therefore used in this context to refer to the process

© 2075 Institute of Business Administration



Journal of
Business Chemistry

of identifying, evaluating, measuring and mitigat-
ing risks to the turnaround before they occur. The
risk of not achieving the project’s defined objec-
tives — such as cost, quality, duration and safety —
on time or at all is therefore a chief concern.

Beginning by outlining some of the key prob-
lems turnaround managers have when attempt-
ing to manage risk, the paper will then examine
the use of risk management tools in planning,
scheduling and project execution as a means of
addressing those challenges. Finally, it will make
use of experience obtained while onsite at a chem-
ical plant in France to evaluate the benefits and
obstacles encountered during a turnaround risk
review where such a risk management tool was
used. The ways in which risk is addressed and
handled within the industry will be outlined and
critically assessed.

2 The problem with identifying and cata-
loging risk

While most managers understand that risk man-
agement is important and needs to be addressed,
the way in which it should be approached and dealt
with is often misunderstood on a number of lev-
els. For example, a risk register listing risks, their
causes and consequences is usually compiled before
a project starts and includes anything and every-
thing that could threaten the project. This could
range from bad weather to unexpected repairs,
missing parts or the absence of appropriately qual-
ified personnel.This register is then filed away and
seldom referred to again, if at all.

As each event has a unique set of requirements,
some risks which were present at previous proj-
ects may have disappeared due to mitigation meas-
ures,some new risks may arise which were not rel-
evant in the past, or the impact of existing risks
may be greater under new circumstances. As a
result, the register provides a good starting point
from which to begin the risk management process,
but if risk is treated as a static “problem” which
does not change over time, it will only serve to give
the entire team a false sense of security and will
not actually help to safeguard the turnaround’s
success in any practical sense.

Part of the reason for this is the sheer scope of
risk: there are often so many potential events and
delays to a project as complex as a turnaround that
even trying to identify and quantify those possibil-
ities can seem extremely daunting. It is also per-
ceived to be time consuming and expensive, so
managers lean towards the “so far, so good”
approach, where no new actions or processes are
developed as those risks have not materialized in
the past. It is therefore vital that the turnaround
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manager understands that the process of evalua-
tion cannot be a one-size-fits-all approach: As the
nature of risk means that it changes over time and
according to location, environment and circum-
stances, managers must learn to move away from
the idea of it as a static obstacle which can be swift-
ly overcome with a few meetings and a hastily writ-
ten report. Dealing with risk in an effective way
means taking a dynamic approach to a constant-
ly evolving situation, which in practice means that
risks need to be continuously evaluated and meas-
ured at different stages of the project.

3 The difference between hazards and risks

The key to avoiding the above mentioned prob-
lems is to take an active approach to identifyingall
of the risks that could occur during the project.This
means that the fundamental difference between
ariskand a hazard must be understood —where a
hazard is latent and only develops into a risk when
it directly impacts a project. A good example of this
isthe weather:in regions where heavy rain can stop
people from working, the rain only becomes a risk
when measures such as temporary roofing have
not been organized in advance by management.

The identification of risks should therefore begin
much sooner than most managers realize, ideally
atthe same time the turnaround is being planned.
The use of different tools which give the process
some structure tend to aid the process, and usual-
ly begin with a risk register as mentioned above.
Some teams begin with a brainstorming workshop
to identify potential risks to the project, while oth-
ers start with a list of common risks. Where possi-
ble, using risk registers from previous turnarounds
to build a list of what could potentially occur with-
in a new project is perhaps the easiest approach.
While this provides a good foundation, it can be
misleading. Only using the information from pre-
vious projects ignores problems that by pure chance
did not occur in the past and lays the project open
to delays or even failure.

One way of overcoming this is to begin with a
non-project-specific risk register; from experience,
there are approximately between 100 and 150 haz-
ards that are applicable to most turnarounds. The
hazards could range from the late delivery of mate-
rials to more banal items such as a lack of parking
spaces and gates. When a site normally operates
with 600 workers, accounting for the access of
3,000 during a turnaround is vital.

Managers should then evaluate which hazards
are relevant to the project at hand and then divide
them into themes which allow them to be more
easily dealt with. The nine themes to which haz-
ards are typically assigned to include: 1. Scope, 2.
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Organization, 3. Management, 4. Work planning, 5.
Capex involvement, 6. Scheduling, 7. Purchasing
and sourcing, 8. Environment, safety, health and
quality and 9. Execution.

4 Using a risk matrix to evaluate risk sever-
ity

This is where many managers stumble, prima-
rily because the process of risk assessment is by
nature rather subjective. What is viewed as highly
dangerous to one manager might seem only mod-
erately dangerous to another. It is therefore impor-
tant that the different tools discussed below are
created and evaluated by a team involving not just
the turnaround manager, but also managers from
production, maintenance and operations who all
agree on the threat level and try to give as much
detail to the definitions as possible. That way, a
more balanced and concrete assessment will be
conducted, the results of which will be far more
helpful to the turnaround manager during execu-
tion.

Once therisk register has been agreed, the most
straightforward way of evaluating the severity of
the risks listed in it is to apply a matrix to each one.
On one side of the table, the probability of occur-
rence is measured against the impact on the proj-
ect. On the other, the severity is assessed. When
looking at figure 1,0n the left hand side of the table,
the severity of the impact of a particular risk is clear-
ly defined across a number of different fields, from
health, safety and environmental to media atten-
tion and financial impact. This is then measured
on a scale from one to four, where one is severe
and four is significant. Consequently, if a risk eval-
uation team considers a risk to have the potential
to cause serious injury, could be reported by local
news stations and has a 50% probability of occur-
ring, it would be in the 2C category. However, if the
probability of a risk occurring is high — such as
between 9o and100% - and it carries equally high
human and financial costs, it would be classified
as 1A and require immediate action.

This evaluation is necessary for all of the risks
on the risk register and can then be used to prior-
itize the risks at hand in a structured and coordi-
nated fashion. If a risk is agreed to be in the bot-
tomright, dark green corner, mitigating actions are
not necessary, whereas risks classified in the orange,
red or dark red areas would need imminent or even
immediate attention.
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5 Preventing risks from occurring: The bow
tie model

Understanding probability and the severity of
risk is only half of the process. Countermeasures
which prevent that risk from occurring must be
defined and acted upon.The bow tie model (figure
2) is another tool which can be helpful to managers
in the visualization of how the approach to risk
should be structured.

On the left hand side, the hazard is described
along with “barriers” which can be put in place to
stop the hazard becoming arisk. In the middle, the
risk is clearly defined and on the right, the conse-
quences and countermeasures are noted — what
some might call a “plan B”.To refer back to the orig-
inal example of poor weather as a hazard, a typi-
cal barrier would involve putting temporary tents
in place so that, should heavy rain occur, work can
continue without interruption. Another barrier
example would be to have a contractor on stand-
by should another contractor not be available or is
too slow. Most of the time, relatively simple, mun-
dane things go wrong and therefore, taking the
time to address even the most minor risks at an
early stage can save significant time, energy and
money in the future.

Once these steps have been taken, planners can
then work together with maintenance and produc-
tion to ensure that the most important, danger-
ous tasks are attended to first and action is taken
to prevent them from occurring. Repairs and their
actions must be written into a system which records
their status as well as the nature and date of pre-
ventive action. Once that action has been taken,
risks can then be reclassified to assess their criti-
cality.

The key to the success of using this model lies
in the consistent assessment of risk on a regular
basis, which is where the use of risk management
tools can be helpful. Beginning with the bow tie
model, the onsite team or external risk experts can
use detailed questions and answers to establish
how critical the impact of a risk would be, usually
placing it on a scale of one to five. The risk expo-
sure index (REI) in figure 3 below is an example of
this in practice, where the impacts of a document-
ed risk on quality, costs, environment, safety and
health and duration are plotted on a graph to show
exactly the level of urgency with which preventive
measures are needed.

Where the risk matrix helps to highlight the
severity of risk—that is, the consequences the occur-
rence of a risk would have on health, safety, envi-
ronment and business impact - the REI provides
guidance as to the urgency with which a particu-
lar risk should be tackled in the function of time
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Figure 1 An example of a risk matrix. The consequences are measured against the probability of a risk occurring.
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Figure 2 The bow tie model is used to highlight the hazards, barriers, emergency and contingency measures should a

hazard develop into a risk.

Before

Hazard
High share of “Corrosion under
insulation“ (CUI).

Risk

After
Emergency

Additional work cannot be com-
pleted with the resources in the
time window available.

Prolong the turnaround

Barriers
Run test program before the
turnaround, conduct scope-
risk analysis for CUl and deve-
lop scenarios for plant secti-
ons that cannot be checked.

due to a high share of
unexpected scope
during execution.

Countermeasures
Additional execution resour-
ces on standby, adequate
planning resources available,
clear management structure
in place to manage additio-
nal activities.

remaining, i.e. the criticality of a risk. Understand-
ing the difference between severity and criticality
of risk is vital to making pragmatic decisions in the
context of a turnaround.The team is in a constant
race against the clock, both in terms of the start
date and the duration of the whole project. This
may mean that, paradoxically, a risk of moderate
severity (in terms of potential consequences) might
be highly critical because mitigation measures have
athroughput time that may not fit into the remain-
ing turnaround duration. For example, the acqui-
sition of spare parts is important for the produc-
tion process, but working on that process may not
be difficult, nor expensive, nor pose health, safety
or environment issues. However, obtaining the part,
which may have to be manufactured or imported
from the Far East, will take 10 weeks with only eleven
weeks remaining on the clock. It is therefore criti-
cal that the action is taken forthwith, even if the
consequences of the risk as such would not rate
“severe”.

The REI can further be used along with differ-
ent mathematical models to create a risk threat
potential (RTP), which gives a snapshot calculation
of impending additional costs. The example in fig-
ure 4 is taken from a project where the REl was
used to estimate the impact of a risk on days of
production lost. The risk was judged to have the
potential to increase turnaround duration beyond
what was agreed and required action, meaning
that the supplemental production loss would have
translated into non-generation of revenue. Based
on the different cost and price information provid-
ed by the client, the figure of € 5.23 million there-
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fore represents a time, site and product mix which
is specific to a particular market and economic sit-
uation.

Typically, addressing a clearly identified and cor-
rectly weighted risk could entail providing supple-
mentary resources in order to reduce the through-
put time of an at-risk activity. When the financial
exposure that not dealing with a risk is known, the
decision process is lifted out of the emotional phase
and the cost of mitigation measures can be com-
pared to the impact that doing nothing may have
on the bottom line. For example, when the activi-
ties that will be carried out during a turnaround
are known to produce a given quantity of effluent
over a given period, this can be set off against the
available treatment capacity. Any shortfall can be
identified up front and countered beforehand, either
by modifying the pattern of activities to alter the
outflow or by bringing in temporary treatment or
storage capacity or by moving untreated effluent
off-site, or a combination of these.

6 Managing schedule risk

As seen, the process of addressing continuous-
ly changing risks can be aided and structured by
the use of different tools to clarify and quantify the
potential impact that risks can have on a project.
When it comes to ensuring that tasks are done in
a timely, efficient manner and in a way that bal-
ances minimum downtime with realistic time
allowance for the work to be executed, the turn-
around schedule is a particular source of concern
to many managers, mainly because one single day
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Figure 3 Arisk exposure index shows the impact of a documented risk on the quality, costs, environment, health and

duration of a project.
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Figure 4 The risk exposure index (REI) is used to create a risk threat potential (RTP) which shows the impact of a particular

risk on the whole turnaround in Euro.
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leads to significant loss in production and hence
profit margin.The schedule quickly becomes redun-
dant if it is not kept up to date and viewed as a
static document which does not change over time.
As with project risk management, the schedule
itself must be treated as a dynamic tool which aids
and structures execution. Thus, the potential impact
that risks have on a schedule must also be treated
in a dynamic fashion.

Atool that helps address this aspect of risk - on
the schedule as separate from the project as a whole
- is applying Monte Carlo simulation, which uti-
lizes algorithms to evaluate and quantify time and
cost risks. By working through all project scenar-
ios and analyzing various types of recorded risks,
the simulation works out the potential impact of
the combined schedule risks giving planners con-
crete information regarding the likelihood of meet-
ing deadlines and the project end date. For exam-
ple,a particular risk to the schedule could produce
the outcome that the probability of reaching the
project end date would be only 20% and take an
extra five days to achieve the target probability of
80%.
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As the simulation uses mathematical data, the
quality of the results is dependent on the quality
of the input data. The more accurate the timeline
and information for expected completion times for
tasks entered into the system, the more accurate
the results will be. Often, this information is not
on hand and needs to be requested from on-site
experts, but the effort to obtain detailed informa-
tion is worth making as the simulation then allows
managers to link up work packages in a dynamic
plan and assess how much the end date will shift
according to different changes to the schedule. As
a result, planners can adjust schedules on a con-
tinuous basis and are able to react to situations as
they occur with a better understanding of the
impact of their decisions on the project as a whole.

7 Risk management in practice

7.1 A case study applying tools in a turnaround
project

Risk management tools such as those men-
tioned above were recently used during a turn-
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around review at a chemical plant in France. The
onsite team was aware of the need to address the
potential risks to the project but did not have the
internal resources available to properly address the
issue.As such, a structured questionnaire was con-
ducted with key personnel at the site using ques-
tions which are specifically designed to elicit the
appropriate information concerning turnarounds.

Ranging from broad asset management strat-
egy to how work permits would be managed dur-
ing execution, approximately 9o questions were
asked and answers rated from one to five, with five
being the best. Although certain topics such as the
language skills of contractor personnel, the state
of plant documentation and the organizational set-
up of the turnaround team have demonstrated a
particularly high level of risk-sensitivity, the ques-
tions were structured in such a way that those top-
ics did not disproportionately dominate the answers
in order to gain as realistic a picture as possible.

In order to counteract the subjectivity of the
assessment from both sides, model answers to the
questionnaire had already been defined. For exam-
ple, one answer read “80% of the work for the
upcoming turnaround has already been carried out
in the past by the same contractor” which would
rate a 4 on the scale. This means that the process
is weighted heavily towards a fact-based assess-
ment and less prone to the interpretation of the
interviewee.

Once all scores were gathered, they were then
weighted with regard to how much time was
remaining before execution in order to get an indi-
cation of prioritization. As a result, a clear list of the
most risk-prone aspects of the project was pro-
duced which was then used along with the value
of a day’s worth of production to calculate the
potential financial exposure created should a par-
ticular risk occur. Following this process, the man-
agement team was able to fully understand both
the potential impact of risk on the project as well
as the importance of addressing it as early as pos-
sible.

7.2 The most risk-prone aspects of turnarounds

In practice, one of the single most frequent top-
ics that poses the greatest risk to turnarounds is
the lateness of the availability of actionable infor-
mation. Most companies carry out major projects
on their sites continuously, which may concern civil
engineering/construction (e.g. building or demol-
ishing structures or roads, resurfacing roads), util-
ities (e.g. (re)laying or removing water or sewer
conduits, power lines or working on electrical sub-
stations, wastewater treatment lines, sometimes
even product supply lines), or engineering (e.g. intro-
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ducing new technology, modifying or expanding
the production environment). Most of this work is
of no concern to the turnaround, but parts of it will
have an impact, either in terms of actual interac-
tion, i.e.the equipment affected by the turnaround
changes, or as interference, i.e. by blocking roads,
by interrupting power supplies or by putting a crane
in the middle of the area where the turnaround is
supposed to take place. Often, a small amount of
vague information is provided regarding these other
projects but the precise detail of what will happen
and when is only communicated very late in the
day (or not at all), leaving the turnaround team to
suddenly realize that a lot of the assumptions they
have worked with are not valid.

Another frequently-observed risk is the scope
never reaching freezing point. The theory states
that more than a year before the planned start of
the turnaround, all possible items should have been
selected, challenged and rejected or confirmed, in
order to allow planning to move forward. A major
part of the turnaround scope is inspection work
that is mandated by the government and that can-
not be done at any other time, for example, enter-
ing into a production vessel to check it for wear
and tear.This is normally well-defined on a multi-
year calendar. In theory, including all of this work
in the scope should be feasible well before the start
date, but in practice, it rarely is. Teams often find
that even legal inspections can surface quite sud-
denly and late in the day.

Furthermore, cultural problems - whereby the
senior management does not enforce the “scope
freeze” practice and allows the late addition of
major jobs —can create risks. Failing to restrict the
amount of tasks to be included in the turnaround,
is arisk in several aspects, e.g. regarding the iden-
tification of the resources needed both in terms of
numbers and of trades, the selection and contract-
ing of third parties to provide these resources, the
definition of what needs to be procured in terms
of materials and equipment (if a major vessel or
piece of plant needs to be replaced it may take a
year or more for it to be fabricated, quality checked
and brought to the site), the reservation of cranes
and special tools,and so on. As chemical plants are
often clustered and they all conduct turnarounds,
even getting the right people in sufficient num-
bers can be quite a challenge.

Afinal example of a “typical” risk is the organ-
ization and management of the actual turnaround
execution. An unusually large number of people,
many of whom may never have been on site, need
to get work permits and access the equipment for
the specific job they are scheduled to carry out at
a particular time. They are also required to deliver
quality work (“first time right”), be able to get onto
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and off the site,and need a place to eat and wash.
As the client organization is ultimately responsi-
ble for this, steps need to be taken to manage the
extra workforce and its needs. This requires prepa-
ration months in advance as well as a high level of
qualified personnel which is often underestimat-
ed and may have adverse consequences. Firstly, in
view of the limited amount of time of the turn-
around window, any delay has knock-on effects.
Secondly, when things turn out to have been done
substandard on start-up, it may mean the whole
plant has to be taken down again and start again
from scratch.

8 Conclusion

The use of risk management tools to evaluate
risk is in no way a new concept, but the way in which
they are used often restricts their impact. As turn-
arounds and large capital projects involve so many
variables and are constantly changing, it is vital
that managers overcome the idea of risk as a stat-
icobstacle and understand that in order to address
it properly in this context,a dynamic approach must
be used. This means that the tools created to aid
risk identification and mitigation must be used on
a continuous basis and applied to planning and
scheduling processes as the event continues.

Part of the problem with risk management as
a whole is that many people have great difficulty
understanding the very concept of probability and
tend to rate the risk of something spectacular occur-
ring far higher than of something mundane. As a
result, risk evaluation processes tend to focus on
extreme risks and preventive measures and ignore
the risk of rather more “standard” risks occurring.
This can give managers a false sense of security
during execution and expose the project and the
teamto very real dangers. As a result, really under-
standing the probability of risks occurring and being
able to evaluate both their severity and criticality
requires a good degree of experience and judge-
ment.

Within the industry, more must be done to
improve the understanding of and definition of
risk. Companies should be prepared to commit both
time and money to in-depth risk evaluation and to
ensuring that managers are fully aware of what
risk actually means in practice. When such large
numbers of workers are involved and the volume
of product and money at stake are vast, getting risk
management right is not beneficial, but an absolute
necessity.
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