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OZET

TEDARIK ZINCIRI YAPISININ iS PERFORMANSI UZERINDE
ETKISI: iLAC ENDUSTRISI UZERINE BiR CALISMA

Tedarik zinciri ve tedarik zinciri yonetimi kavramlarnmn, dzellikle cesitli sektérlerde
kiiresel olarak artan rekabete bagli olarak akademik alanin ve is hayatinin her ikisinde
de ozel ilgi ¢cekmelerine ragmen, tedarik zinciri yapisi ile is performans: arasindaki
iligkiyi inceleyen arastirmalar sadece sinirh sayidadir.

Literatiirde, bu iligkiyi Ozellikle ilag endiistrisinde arastiran bir c¢ahisma
bulunmamaktadir. Dolayisiyla, bu ¢aligmanin ana amaci, Tiirkiye’deki ilag firmalarinin
tedarik zinciri yapilarimi aragtirmak, firmalarin tedarik zinciri yapudarnn, is
performanslan Gzerindeki etkisini incelemek ve firmalan tedarik zinciri yapilarina gére
siniflandirmak; bunun yani sira, tedarik zinciri yapilan arasinda, g¢okulusluluk, iiriin
orijinallifi ve sahiplik yapisina gdre anlamli farklar1 ve ayrica ig performanslar arasinda
cokulushuluk, iirlin orijinalligi ve sahiplik yapisina gdre anlamh farklar incelemektir.
Bu amagla gelistirilen aragtirma modeli, Tirk ila¢ endiistrisinde faaliyet gdsteren
firmalardan elde edilen veri vasitasiyla ampirik olarak denenmistir.

Bu calismada, veri toplama ydntemi olarak anket kullanilmigtir. Aragtirma modeline
dayanilarak teyit edici veri analizleri yapilmistir. Elde edilen sonuglar, Tiirkiye’deki ilag
firmalarimin tedarik zinciri yapilarninmn, is performanslan {izerinde anlamli bir etkiye
sahip oldugunu géstermektedir. Bununla birlikte, tedarik zinciri yapilarinda ikincil
iiretim tesisi bulunan firmalarin, tedarik zinciri yapisinda ikincil firetim tesisi
bulunmayan firmalara goére anlamb farklihk gésteren is performanslarma sahip
olduklar; tedarik zinciri yapilarinda kendi iiretim tesisleri bulunan firmalarn, tedarik
zineiri yapilarinda kendi tretim tesisi bulunmayan firmalara gdre anlamli farkldik
gosteren is performanslaria sahip olduklan ve tedarik zinciri yapilarmda fason tiretim

tesisi bulunan firmalann, tedarik zinciri yapilarinda fason iiretim tesisi bulunmayan

i



firmalara gore anlaml farkhlik gosteren i3 performanslarina sahip olduklar
gosterilmigtir. Ayrica, bu aragtirmamin sonuglari Tiirkiye’deki ilag firmalarimn tedarik
zineiri yapilar arasinda gokulusluluk, iiriin orijinalligi ve sahiplik yapisi bakimlarindan
anlamh farkliliklar bulundugunu ortaya koymaktadir. Ilave bir sonug, Tiirkiye’deki ilag
firmalarmin is performanslar arasinda iiriin orijinallii bakimmmdan anlaml: bir farklilik
bulunmasidir. Tedarik zinciri yapisi, gokulusluluk ve sahiplik yapisindaki degisiklikler
itizerine hipotezler, firma bazinda ayr1 ayr: uygulanan yapisal kirilma analizleriyle
sinanmigtir. Sonuglar, tedarik zinciri yapisi, ¢okulusluluk ve sahiplik yapisindaki
degisiklikler ve Tiirkiye’deki ilag firmalarinin is performanslan arasinda firma bazinda
degisen sekilde hem anlamli bir farklibk bulundugunu hem de anlaml farklihk
bulunmadifim ortaya koymaktadir. Bu ¢aligmamn son kisminda, yerel olarak iiretilen
liriinlerin satiglara olan ylizdesel (%) katkis1 iizerine hipotezler smanmusgtir. Sopug:lar,
birincil tiretimi yerel olarak yapilan tiriinlerin sati§ cirosuna yiizdesel (%) katkilan ile is
performansi, ikincil tiretimi yerel olarak yapilan {iriinlerin satis hacmine ve satis
cirosuna yiizdesel (%) katkilan ile is performansi, fason iiretimi yerel olarak yapilan
lirlinlerin satiy hacmine ve satis cirosuna yiizdesel (%) katkilar: ile is performans:
arasinda anlaml: birer iliski bulunmadifim gostermektedir.

Bu ¢aligma, tedarik zinciri yapisinmn i performansi iizerindeki etkisini ortaya koyan,
tedarik zinciri yapisi ile gokulusluluk, tedarik zinciri yapisi ile iiriin orijinalligi, tedarik
zinciri yapisi ile sahiplik yapisi ve iirlin orijinalligi ile is performans: arasindaki anlaml
iligkileri gosteren bir modeli gelistirip gegerli kilmak suretiyle hem teoriye hem de
uygulamaya katki saglamaktadr. Literatiirdeki bogluklara hitap etmekle birlikte

yoneticiler ve yatirimeilar igin bir temel olugturmaktadir.
Anahtar kelimeler: Tedarik zinciri yapis, is performansi, ila¢ endiistrisi, cokulusluluk,

firiin orijinalligi, sahiplik yapisi
Tarih: 13.05.2014
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SUMMARY

IMPACT OF SUPPLY CHAIN STRUCTURE ON BUSINESS
PERFORMANCE: A STUDY ON PHARMACEUTICAL INDUSTRY

Despite the concepts of supply chain and supply chain management attract particular
attention both in academic field and business life, especially based on the globally
increasing competition in various sectors, research investigating the relationship
between supply chain structure and business performance can be found in a limited
number only. In the literature, there was no study made to examine this relationship in
the pharmaceutical industry specifically. Accordingly, the main objective of this study
is to examine the supply chain structures of pharmaceutical companies in Turkey,
investigate the impact of supply chain structures of companies on their business
performances, and classify the companies according to their supply chain structures, as
well as examination of significant differences between supply chain structures and
multinationality, product originality and ownership structure, and between business
performances and multinationality, product originality and ownership structure. The
research model developed for this purpose is tested empirically through data obtained
from companies operating in Turkish pharmaceutical industry.

Questionnaire is the data collection method used for this study. Based on the research
model, confirmatory data analyses were performed. Findings indicate that supply chain -
structures of pharmaceutical companies in Turkey have a significant impact on their
business perfon‘nances. In addition, it has been shown that pharmaceutical companies
having secondary manufacturing sites in their supply chain structures have significantly
different business performances than pharmaceutical companies having no secondary
manufacturing site in their supply chain structures; pharmaceutical companies having
own manufacturing sites in their supply chain structures have significantly different

business performances than pharmaceutical companies having not own manufacturing
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site in their supply chain strugtures; and pharmaceutical companies having toll
manufacturing sites in their supply chain structures have significantly different business
performances than pharmaceutical companies having no toll manufacturing site in their
supply chain structures. Furthermore, findings of this research reveal that there are
significant differences between supply chain structures of pharmaceutical companies in
Turkey in terms of multinationality, product originality and ownership structure
separately. An additional finding is that there is a significant difference between
business performances of pharmaceutical companies in Turkey in terms of product
originality. Hypotheses about changes in supply chain structure, multinationality and
ownership structure were tested using structural break analysis carried out on company
basis severally. Outcomes indicate both a significant relationship and no significant
relationship as varying per company between the changes in supply chain structure,
multinationality and ownership structure and business performances of pharmaceutical
companies in Turkey. In the final part of this study, hypotheses tested about the
percentage (%) contribution of domestic manufactured products to sales. Findings
indicate that there was no significant relationship found between the percentage (%)
contribution of domestic primary manufactured products to sales turnover,. the
percentage (%) contribution of domestic secondary manufactured products to sales
volume and sales turnover, the percentage (%) contribution of domestic toll
manufactured products to sales volume and sales turnover, and business performance.
This study contributes both to the theory and practice significantly by developing and
validating a model that reveals the impact of supply chain structure on business
performance, significant relationships between supply chain strocture and
multinationality, supply chain structure and product originality, supply chain structure
and ownership structure, and product originality and business performance. It addresses

to the gaps in the literature and constitutes a basis for the managers and investors.

Keywords: Supply chain structure, business performance, pharmaceutical industry,
multinationality, product originality, ownership structure

Date: 13.05.2014
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CHAPTER 1. INTRODUCTION

Supply chain management is a concept which has a continuously increasing
popularity both in academic field and business life. Especially in the recent years,
globally increasing competition in various sectors has brought supply chain
management into a key position to achieve business success and to ensure sustainability.
Although the concepts of supply chain and supply chain management have been studied
from various perspectives, studies about supply chain structure and its relationships can
be found in a limited number in the literature.

Moreover, pharmaceutical industry has been another field of specific attention with
his strong and positive influence on the economies of the countries and his unique
characteristics as high research-intensivity, dependence to regulations, having
physicians as the determinants of product choices, and having high value added. In
addition, it needs to be taken into account for the pharmaceutical industry that the major
proportion of the expenditures for medicines is reimbursed by the social security
institutions.

Being a fast growing pharmaceutical market in Europe having the 6™ rank after the
countries called as big five; Turkey has a developed pharmaceutical industry which has
its roots on the time of the Ottoman Empire. Today, Turkey ranks as the 16th largest
pharmaceutical producer worldwide with its developed pharmaceutical industry in terms
of production standards, technology and capacity. These are the major facts, which
bring Turkey into a position of attracting attention from both perspectives, namely as a
fast growing market in consumption perspective, and as a country with high standards
to compete globally in production perspective. The national policy of Turkish
pharmaceutical industry is mainly focused on the production of generic drugs. It is
obvious that in order to maintain its growth, Turkish pharmaceutical industry needs to
compete on a global level and starting from Europe particularly. New investments are in

a position of being prerequisite for the progress of Turkish pharmaceutical industry.



1.1. OBJECTIVE OF THE STUDY

The main objective of this study is to examine the supply chain structures of
pharmaceutical companies in Turkey, investigate the impact of supply chain structures
of companies on their business performances, and classify the companies according to
their supply chain structures, as well as examination of significant differences between
supply chain structures and multinationality, product originality and ownership
structure, and between business performances and multinationality, product originality
and ownership structure, and propose a model. In addition, this study aims to fill the
gaps existing in the literature about the impact of supply chain structure on business
performance, relationship between product originality and supply chain structure,
relationship between product originality and business performance, relationship
between multinationality and supply chain structure, and relationship between

ownership structure and supply chain structure.

1.2. STRUCTURE OF THE STUDY

This study consists of five chapters. In Chapter 1, introduction, objective and
structure of the study are given sequentially.

Chapter 2 presents the literature review on pharmaceutical industry in general,
Turkish pharmaceutical industry and on the concepts of supply chain management,
supply chain structure, supply chain structures in pharmaceutical industry, business
performance, multinationality, product originality and ownership structure.

In Chapter 3, the design and methodology of the research are given under following
topics as; objective of the research, research model, research questions, hypotheses,
research design, sampling method, data collection instrument and method, pilot study
together with validity and reliability analyses, operationalization of variables, and data
analysis method.

Chapter 4 exhibits the research findings and Chapter 5 provides the conclusions to
the stL‘1dy including contributions to both theory and practice, limitations and

recommendations for further researches.



CHAPTER 2. LITERATURE REVIEW

2.1. PHARMACEUTICAL INDUSTRY

The pharmaceutical industry can be defined as a complex of processes, operations

and organizations involved in the discovery, development and manufacture of drugs and

medications. There are number of key players in the pharmaceutical industry, including

(Shah, 2004):

(i)

(iD)

(i)

(iv)

(iv)

The large, research and development-based multinationals with a global
presence in branded products, both ethical/prescription and over-the-counter
(OTC). They tend to have manufacturing sites in many locations.

The large generic manufacturers, who produce out-of-patent ethical products
and over-the-counter products.

Local manufacturing companies that operate in their home country, producing
both generic products and branded products under license or contract.

Contract manufacturers, who do not have their own product pbrtfolio, but
produce either key intermediates, active ingredients (Al) or even final products
by providing outsourcing services to other companies.

Drug discovery and biotechnology companies, often relatively new start-ups

with no significant manufacturing capacity.



2.1.1. Characteristics and History

The pharmaceutical industry is a relatively small research-intensive industry that
showed a consistently strong innovative record as of its establishment at the beginning
of the 19th century. From its establishment to this day, it has maintained a close and
fruitful two-way relation with academic research instifutions in chemistry,
pharmacology, the life sciences and medicine. The succession of technologies did not
create waves but only ripples of creative destruction because leading companies were
flexible enough to adapt to the exigencies of the new regimes and even to prosper from
them. A thriving and extremely profitable business was created with some of its
innovations becoming household names for nearly a century and others having deeply
~ affected the nature, structure and morals of our society. Indeed, in this latter aspect,
there is no other industry that had a comparable effect (Achilladelis and Antonakis,
2001).

The pharmaceutical industry is characterized by the following (Danko, 2011):

. It is in fact not one industry, but rather a set of industries with different
business logics

. The technological decisions made at the beginning of the product life-cycle
have long-term effects on later production development options and,
indirectly, also on the profitability of products, that is to say they cause
partial — or less frequently complete — technological path dependence

. During the protracted product development process, the risk associated with
the technological feasibility, regulatory compliance and business viability of
the product can only be reduced in a number of consecutive steps (multistep
risk management), with a number of stop-or-go decisions having to be made
while the psychological commitment of participants increases in proportion
to the quantity of effort and capital invested, which may become a factor
causing inflexibility and hence a risk factor in some cases

. Besides business considerations, cthical aspects also have a key role in
product development, and these two viewpoints may become conflicting

. During the product life-cycle, people from a number of different professions

(specialists in the natural and life sciences, technologists, economists,



lawyers as well as other professions) contribute both individually and as
members of multidisciplinary working groups — the latter lending particular
significance to organizational coordinatory endeavours, which, of course,
also increases coordination needs and costs
Prior to the 19th century, the pharmaceutical industry was confined to small scale
apothecaries, simple laboratories in the back of local shops, and in the hands of self-
proclaimed druggists. Medicinal shops date back to Greek and Roman times, with a
more advanced drug industry found in the 6th and 7th centuries in the Middle East,
before expanding into Europe. By the 18th century, countries such as Britain, Germany,
Switzerland, and even the American Colonies had taken a keen interest in this small
scale industry because of the growing interest in therapeutic remedies, as well as
advances in the field of chemistry that had medicinal implications. Around this time, the
colonization of North and South America led to the discovery of various indigenous
plants, beginning what pharmaceutical historians call the “Age of Botanicals.” Many of
these plants were developed into medicinal remedies by the natives to those lands.
When Western colonists encountered these native remedies, it sparked a study of
indigenous plants allowing for the discovery and testing of many more indigenous
remedies that could be utilized by colonized peoples as well as Europeans Along with
the Industrial Revolution, a large growth in the biological sciences and the growth of
state-sponsored universal education, the pharmaceutical industry grew exponentially.
With the ability to discover, study, and test new medicines, as well as the technological
ease of manufacturing brought the consolidation of all aspects of this process into large
pharmaceutical companies. Scientists, pharmacists, manufacturers, researchers and
everything in between now worked under one name for the common goal of high levels
of production and innovation. With this production came the need to protect new
medical formulas via patents and intellectual property rights. Patent laws motivated
companies’ creativity and innovation and many gains were made in terms of disease
fighting capabilities (Tsinopoulos and McCarthy, 2002).
The modern pharmaceutical industry effectively began in the second half of the 20th
century. Prior to that, new drug compounds were the province of the chemists,
independent scientists, and entrepreneurs. Firms in this industry had research facilities

but their primary concern was ensuring standardized, safe products, not development of



new, cutting edge products (Lacetera and Orsenigo, 2001; Watts and Hamilton, 2011).
The mobilization of governments (US and UK), universities, and pharmaceutical firms
to develop drugs and the introduction of penicillin and other antibiotics is credited with
the investment of significant funding into drug research (Lacetera and Orsenigo, 2001;
Liu and Schmid, 2009). R&D efforts in the pharmaceutical industry have continued to
grow, doubling from 1994 to 2004 (Watts and Hamilton, 2011). Firms in this industry
range from those with a strohg ‘R’ focus on discovering new chemical entities (NCEs)
and developing drugs to firms emphasizing over-the-counter (OTC) and generic
formulations. A strong grounding in chemistry and biology (on the basic side), but
especially chemistry, allows researchers to understand the properties of chemical
compounds, but these firms integrate a variety of applied sciences — medicine,
toxicology, pharmacology — with a goal of developing and producing safe and effective
medicines that are also fiscally attractive (Lewi and Smith, 2007).

The new millennium marked the start of a great debate regarding the pharmaceutical
industry over the past two decades. Countries like the United States, Germany, and
Britain had made large advances in this field as a result of mergers, regulations, and
scientific breakthroughs. Plans like that of America’s Health Management
Organizations (HMO) also emerged during the 1980s to contain the rising costs of
medicine. Intellectual property laws emerged to also protect the rights of
pharmaceutical companies worldwide. 20 year patents were enforced by the World
Trade Organization’s TRIPS agreement in the 1990s. In countries like America,
prescription drugs are largely regulated by the government and pharmaceutical
companies are given a virtual monopoly by the restriction of the importation of global
pharmaceutical products. According to the drug industry, companies must charge prices
beyond their costs of production in order to cover their large research and development
budgets (McAlice, 2009).

The process of globalization and the emergence of a rules-based multilateral trading
system pose significant challenges to local pharmaceutical indusiries in developing
countries (Kilic, 2011). The pharmaceutical industry is currently undergoing significant
change, driven by factors such as declining research and development (R&D), vigorous
competition from generics industry, the emergence of new markets in middle-income

countries, and social pressures (Sharabati and Nour, 2013).



Pharmaceutical industry has the major characteristic of being rescarch-based. In the
past 30 years, the operating context of the pharmaceutical industry has evolved and
become much more challenging. The industry’s preferred mechanism to overcome the
productivity crises has been to increase investment in current business activities,
primarily R&D and sales, the two extreme ends of the supply chain. Companies will
only improve their profit margins if they change the relationship between volume and
costs, which can be achieved through productivity gains in the supply chain,

The pharmaceutical industry is not like most other industries. Apart from the
manufacturer and final consumer of a new medicine, several other ‘third parties’, are
involved, responsible for the distribution, payment and availability of medicines onto
the marketplace:

{a) Third-party payers (governments, statutory health insurance funds, private
insurers) are responsible for the payment of medicines. They act on behalf of
consumers or patients and take part in reimbursement decisions;

(b) Wholesalers are responsible for distributing pharmaceuticals from source to retail
outlets (i.e. pharmacies), and in doing so they are interested in acquiring
pharmaceuticals from the cheapest source;

(¢) Prescribing physicians make decisions on behalf of their patients, since the latter
have neither the knowledge nor the information to decide which is the most
suitable medicine for their condition;

(d) Dispensing pharmacists usually follow physicians’ instructions on what to
dispense, but their dispensing behaviour can be influenced by the incentive
structure of their payment method;

the latter being directly related to the type of products they dispense;

(e) Finally, Ministries of Finance often levy VAT (usually at a lower than the
standard rate) or any applicable consumption tax on prescribed and consumed
medicines.

Therefore, each of the above agents has a vested . .interest in the pharmaceutical

industry and its products (Kanavos, 2001).

The pharmaceutical indusiry is the most closely regulated manufacturing sector

because of the significance of medicines for public health, and of public health

insurance systems, which are in most countries the industry’s most important customers.



Regulation of companies’ business practices, pricing of medicines by Government
Agencies, measures to protect domestic markets, patent legislation, wartime measures to
ensure availability of drugs, regulations for the testing and approval of new drugs, and
“Welfare State” legislation have contributed in a positive or negative way to the growth
and competitiveness of national pharmaceutical industries (Achilladelis and Antonakis,
2001).

Other characteristics of the pharmaceutical industry which differentiate it from other
industries are that the industry has high fixed R&D costs and low marginal costs of
production. The industry is also exceptional in terms of the fact that patents rather than
first-time mover advantages or any other source of monopoly power provide the key
protection from the perspective of innovators (Kremer, 2002).

According to Lainez etal. (2012), there are a number of characteristics of the life
cycle of an innovative pharmaceutical product that differentiate such products from
other sectors of the chemical process industry (CPI) and impose significant chalienges
for enterprise-wide decision making including:

. High cost and low success rate in product discovery and clinical
development; in fact this uncertainty leads most companies to continuousty
look for externally developed products which could be in-licensed to bolster
the pipeline. The timing of such business deals and the stage of product
development at that the time can add a great deal of uncertainty.

. High cost and extended time to conduct clinical trials.

. Heavy regulatory burden with many national and/or regional variations.

. Limited product shelf life due to chemical and/or physical instabilities.

. Length of manufacturing time for some products can be quite long
especially in comparison with consumer products. For example, the total
manufacturing cycle time for some pharmaceutical products can be 69
months due to complicated processes, long product testing and release
times, etc.

o Global business structure with distributed manufacturing and extended
supply chain; ongoing manufacturing commitments will require a more -
complex set of initial conditions. Also in many cases, a cold supply chain is

necessary. Highly uncertain demands often combined with a mismatch in



timelines between construction time necessary for added capacity and time
for product approval or actual assessment of initial market demand.
. Generic competition at the end of product patent life.

The first of these, the significant required investment and low success rates in the
discovery of a new therapeutic drug, arises in part because of the still limited, although
growing, understanding of the mechanisms associated with various diseases and
medical conditions and how these can best be evaluated clinically, including how to
best screen patients to minimize adverse events and maximize efficacy. The second is
the major cost and time associated with the phased clinical trials that are required in
order to demonstrate the safety and efficacy of a new molecular entity. Pharmaceutical
companies invested US$67.4 billion in R&D in 2010, representing about 18% of their
sales. The average cost of a new drug is some US$1.3 billion, with about 50%
representing clinical trial costs, and the time from discovery to market launch can take
up to 15 years. The success rate is low with less than 1 in 1000 discovered compounds
reaching the clinical stage and only one of five that undergo clinical trials achieving
commercialization (Tollman etal., 2011). The high failure rate imposes considerable
challenges in planning under uncertainty so that resources are effectively assigned and
then redeployed as failures occur. Note that redeployment of resources becomes even
more difficult if projects vary significantly in their demand for specific skill sets or
experience levels. The third characteristic is the heavy regulation to which any drug
product is subjected over its entire life cycle. While there are continuing efforts to
harmonize the regulatory requirements and procedures among countries and regions,
significant differences remain which, among other things, complicate the product
supply chain through the introduction of large number of stock keeping units (SKUs).
Drug products, whether based on biologics or synthetic organic compounds, contain
active and sensitive molecular entitics that can degrade with time even with modern
packaging and careful control of environmental conditions during distribution. This
imposes special constraints for inventory management and the additional risk of loss of
product value to the enterprise. The pharmaceutical business is inherently global with
some 80% of sales in North America, Europe and Japan but rapid growth on the rest of
the world (JFPMA, 2013). This leads naturally to an extended supply chain requiring



the coordination of multiple manufacturing sites for active ingredients, drug products as
well as packing, including contract manufacturers.

The IMS Institute for Healthcare Informatics predicts that the global pharmaceutical
market will reach nearly USD 1,200 billion by 2016, an increase of nearly USD 250
billion from the USD 956 billion recorded in 2011. This growth is coming mainly from
market expansion in the leading emerging countries and from generics. Global brand
spending is forecast to increase from USD 596 billion in 2011 to USD 615-645 billion
in 2016. Global generic spending is expected to increase from USD 242 billion to USD
400430 billion by 2016, of which USD 224-244 billion of the increase is from low-
cost generics in emerging markets (IFPMA, 2013).

2.1.2. Pharmaceutical R&D and Production

The pharmaceutical industry’s activities have a strong and positive influence on the
economy. This economic footprint is most visible in the form of investments in
manufacturing and R&D, but it often has other positive socioeconomic impacts, such as
constant improvements in academic research. It also stimulates the creation of
companies that support parts of the research and production process.

The pharmaceutical industry was one of the first to initiate large-scale corporate
R&D within firm boundaries. As early as the first few decades of the nineteenth
century, firms like Merck and Pfizer used their in-house R&D labs to develop products
like medicinal grade morphine and tartaric acid. By the twentieth century, commercial
R&D was a key competitive feature of the industry; as the scale-intensity of the
function rose; internal operations grew in size (Chandler, 2005).

From the 1880s, when they were established, until today, the competitive setting of
Ré&D-intensive pharmaceutical companies went through three distinct phases. During
the first phase (1880-1950), they operated within a national framework of rules and
policies even when their export markets were significant. Protectionist policies at the
turn of the century (Thompson, 1977), the First World War, the economic recession of
the 1920s, the depression of the early 1930s and the preparations for the Second World
War led governments to raise barriers to international trade, curtail imports and apply
policies of national autarky. Transfer of technology across national frontiers was very

limited and companies seldom licensed their products and processes to third parties.
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Thus, the driving forces for TI were strongly influenced by the national environment
and the companies, which attained excellence during that phase, did so because of the
advantages of their home country. All the large R&D-intensive pharmaceutical
companies of today were established during that period (Achilladelis and Antonakis,
2001).

In the second phase (1950-1980), peacetime economic growth and liberalized world
trade created a new competitive environment based on both international agreements
and national rules. R&D-intensive companies became multinational but kept the
operations they considered vital—including their R&D departments—in the home
country. Transfer of technology accelerated because of the multinational character of
the large companies, the easy movement of researchers across national frontiers and the
widespread licensing of technologies. Thus, the competitive environment was shaped by
both national and international rules and practices, which also affected the intensity of
the driving forces for TL In the third phase (1980- ), the globalization of financial
markets and the expansion of international trade led to the globalization of the large
R&D intensive companies by direct investments overseas or by mergers and
acquisitions of foreign companies. Thus, the competitive setting of the pharmaceutical
industry is shaped today by large global conﬁpanies operating in the framework of
international regulations aimed largely at liberalizing trade. Thus the effects of national
policies on the intensities of the driving forces for TI became marginal. And yet, a
handful of national pharmaceutical industries still enjoy substantial competitive
advantages because of their highly competent companies, which consolidated their
position in the world markets by research intensity, CTTs, and corporate growth by
mergers and acquisitions of foreign companies, rendering extremely difficult the entry
of new competitors (Achilladelis and Antonakis, 2001).

The pharmaceutical industry changed again with the emergence of biotechnology in
the 1970s (Galambos and Sturchio 1998). While previous changes in drug discovery
had emerged from the large pharmaceutical firms, the biotechnology revolution was led
by a number of smaller start-up firms. This and other changes to R&D moved drug
discovery towards a more targeted approach that did not necessarily favor large R&D
operations. In fact, Cockburn and Henderson (2001) showed that large firm size was not

an advantage in R&D, while competence in the use of recombinant DNA (a type of
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Jbiotech) was an advantage. Munos (2009) shows that during this period, the number of
pharmaceﬁtical firms increased rapidly, further suggesting that this change in
technology resulted in a major structural change in R&D.

The research-based pharmaceutical industry is particularly economically active in
production and R&D in certain countries. In 2007, pharmaceutical manufacturing
accounted for USD 179 billion in the United States, USD 66 billion in Japan, and USD
52 billion in France.82 In the same year, R&D investments amounted to USD 47 billion
in the United States, USD 10.4 billion in Japan, and USD 3.9 billion in France.
However, manufacturing and research are not directly linked. Some countries have little
. research compared to manufacturing capacity, while others have little manufacturing
and considerable research (IFPMA, 2013).

In summary, the current structure of R&D in the pharmaceutical industi'y does not
appear to favor large-scale R&D operations. Innovation in the global pharmaceutical
industry comes from a range of firms, operating at different points of the innovation
funnel. Large numbers of small, specialized firms focus on early stage drug
development. Large pharmaceutical firms have their own drug development operations,
but also cooperate with smaller firms as well as with organizations focused on more
basic research like universities. Nelson and Winter (1982) argued that small firms have

5%

superior capabilities in “search” or radical innovation, while large firms have
superiority in “routinized” or incremental innovation. More specifically, a large firm
may wish to delay introduction of new products to avoid cannibalizing extant revenue
streams (Scherer, 1965), while small firms have little fear of cannibalization and thus
may undertake highly original projects (variation) that thrive in unstructured
environments. The small firms that survive have projects that have progressed to
significantly lower levels of uncertainty. Large firms are able to acquire or partner with
the survivors that best fit their own creative objectives (selection). The outcome of this
joint creative process results in an outcome that is successful if the market accepts it

(retention). (Hannigan et al., 2013).
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2.2. TURKISH PHARMACEUTICAL INDUSTRY

2.2.1. Characteristics and History

The history of Turkish pharmaceutical industry can be investigated in two periods as
before and after the foundation of the Republic. In the first period covering the time of
Ottoman Empire, most of the finished pharmaceutical products were imported and sold
without any control and dependency to a registration from quality and price aspects.
The main characteristic of this period is seen as that the local pharmaceutical production
apart from the imported pharmaceutical products, was made in the pharmacy
laboratories. Apart from this, the first pharmaceutical production laboratories which can
be counted as the pioneers of today’s local pharmaceutical industry were founded in
[stanbul at the beginning of 20th century, during the time of Ottoman Empire. In the
second period after the foundation of the Republic, the first steps to improve local
pharmaceutical production were taken and in addition, the control of the government
started with the first regulations in the import and sales of finished pharmaceutical
products. Even these progresses were achieved from official dimension; the local
pharmaceutical industry was not able to develop itself sufficiently because of periodical
economic and political conditions, especially in the period of the Second World War
between 1939 and 1945. In the years after the Second World War, population increase
and accordingly increase in the demand to pharmaceuticals in the urban population has
given the local pharmaceutical laboratories the opportunity to improve their production
capacities (Abacioglu, 2010).

The local number of drug preparations in Turkey in 1930 was about 300, most of
which were prepared at pharmacies, while 20 of them were prepared at laboratories.
What brought the end of local small pharmacies was the “Foreign Capital Incentive
Law” enforced in 1954 paving the way for giant foreign pharmaceutical companies to
come to Turkey to establish drug production factories, which coupled with the
enforcement of “The Pharmacies and Medical Preparations Laboratories Regulations”
dated 1954. The latter one brought heavy financial responsibilities to the companies in
question when they established factories and production facilities. Furthermore, the law

required the allocation of a separate building for drug production. Legislation of these
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requirements was realized mainly with the entry of foreign companies to the market, but
caused some small initiatives to get out of business and others to merge with foreign
companies, thus maintaining their existence (Uvey et al., 2004).

Until the 1950s, pharmaceutical manufacturing in Turkey was conducted only in
pharmaceutical laboratories. Production started to increase with the establishment of
domestic and internationally owned plants at the start of the “industrial period” of the
Turkish pharmaceutical market in 1952. From 1984, with the introduction of Good
Manufacturing Practices - quality control guidelines for the production of foods,
pharmaceutical products, and medical devices - the Turkish pharmaceuticals market
expanded steadily and reached modern technological levels (Deloitte, 2010).

Within the period after 1984 up to the present, investments of foreign capital
companies have increased and especially after the year 1990, 19 foreign capital firms
have entered into Turkish pharmaceuticals market. Today, there are 53 ?nanufacturing
facilities and approximately 300 entities operating in the sector in Turkey. 39 of the
manufacturing facilities are local firms. On the other hand, 14 of the manufacturing
facilities and 134 of the entities are owned by multinational firms (Pharmaceutical
Industry Report, Ministry of Economy, 2012).

Turkey is one of the fastest growing pharmaceutical markets in Europe. Despite a
relatively low per capita spending compared to other European countries, Turkey ranks
as the 16th largest pharmaceutical producer worldwide and 6th largest pharmaceutical
market in Europe, after Germany, France, the UK, Italy and Spain. In 2009, the Turkish
pharmaceuticals market was worth USD 10.84 billion, at ex-factory prices, with per
capita spending among the lowest in Europe at USD 150. The low expenditure per
capita is to some extent a result of differing price levels, but also is derived from lower
sales volume in Turkey, especially for expensive drugs (Deloitte, 2010).

Due to negative pricing regulations, which were consequences of the price legislation
that was introduced in late 2009, the value of the pharmaceutical market is calculated to
have decreased by 3 percent in 2009. Total pharmaceutical expenditure is expected to
reach USD 22.8 billion by the end of 2015 with an expected CAGR of 13.2 percent
between 2009 and 2015, but per capita spending is forecast to be still low compared to

more developed countries (Deloitte, 2010).
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Turkey is a net pharmaceuticals importer. In 2009, imports reached USD 4.07
billion, down by 1.7 percent, while exports rose by 7 percent and reached USD 428
million. The country’s export trade was worth around 10.5 percent of drug imports in
2009 up from 9.7 percent in 2007. The country imports pharmaceuticals from various
treatment groups, new and hi-tech preparations, vaccines, blood factors, cancer drugs
and hormones, as well as APIs. Raw and semi-finished products make up about 25
percent of the total value of pharmaceutical imports and the remainder is the import of
finished products. In terms of exports, Turkey markets finished and half-finished
products to more than 50 countries. Germany, USA and Switzerland are the leading
export destinations for Turkish pharmaceutical products (Deloitte, 2010).

Turkey has a developed pharmaceutical industry in terms of production standards,
technology and capacity. The production facilities have been inspected continuously by
Ministry of Health, and accredited infernationally by International Accreditation
Authorities. Turkey’s industrial policy is focused on generic production. The industry
needs to compete on a global level and particularly in the EU in order to maintain its
growth. The investment into modern production technology as well as into technical
R&D 1s a prerequisite for achieving this goal. Turkey looks at the success of Ireland in
becoming a European hub for pharmaceutical manufacturing as a role model. Attracting
foreign investment is an important part of this strategy and Turkey has had some
successes in this area. The important role of the domestic industry in terms of
employment and value generation is one of the reasons why cost containment measures
- that inevitably have a negative 'impact on industrial profitability - are not applied to the
same extend as in other countries (Celik and Seiter, 2008).

Pharmaceutical industry is mainly concentrated in the Marmara Region especially in
provinces of Istanbul, Kocaeli and Tekirdag. Better infrastructure, easy supply of
packaging materials and technical personnel, telecommunication and transportation
facilities and the existence of a high number of health institutions in the region are the
main reasons for the concentration. The industry has a production structure which has
high level of technology and automation. Approximately 25.000 people are employed in
the sector and this is a figure which increased during the last decade as the sector
attracts investment in both manufacturing and research activities. Despite distinct

challenges in the market in the medium term, favourable long-term macroeconomic
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conditions and increased access to medicine will continue to drive demand for medicine
and attract foreign drug makers. However, foreign direct investment has faltered in
recent times, with the country increasingly becoming more import-dependent (BMI
Turkey Pharmaceuticals & Healthcare Report Q4 2012, 2013).
The main characteristics of Turkish pharmaceutical industry are (Sector Research

Report of the Competition Authority, 2013):

(2) Dependency on the regulations

(b) Product preferences are made by prescribing physicians on behalf of patients

(c) Reimbursement of pharmaceutical drug expenditures by the Social Security

Institution

(d) Intensive marketing and promotion activities

2.2.2. Foreign Direct Investment (FDI) in Turkish

Pharmaceutical Industry .

Foreign direct investment (FDI) can be simply defined as the transfer of tangible and
intangible assets, which occurs in two different ways as inward and outward. It has
expanded rapidly and helped to capital movements by removing the national barriers.
Foreign direct investment (FDI) takes place when a corporation in one country
establishes a business operation in another country, through setting up a new wholly-
owned affiliate, or acquiring a local company, or forming a joint venture in the host
economy (Dumludag, 2009).

Since 1980, with the liberalization of developing economies, the volume of FDI has
grown significantly. With the increasing globalization, changes in government policies
in trade and investment environment facilitate FDI into developing countries. The
spread of production activities around the globe has been mainly attributed to the
activities of the multinational enterprises (MNEs) in the developed nations as a result of
this worldwide liberalization of economic activities and rapid technological change
(Dumludag, 2009; Pamukgu and Erdil, 2011).

In 1980, under pressure from international organizations, the focus of Turkey’s
economic policy was shifted from import substituting industrialisation (ISI) to an export

led growth with structural reforms toward private enterprise, free trade, and market

16



forces {(Dumludag, 2010; Cetin and Ackrill, 2006). Although significant measures were
taken in order to attract FDI inflows in the 1980s, the amount of FDI increased annually
but not as expected. Even in the 1990s, inflow of FDI was insignificant due to severe
economi.c crises and inconsistent macroeconomic policies, the level of FDI inflows with
current prices as US dollars, continued to remain low. At the end of 1999, Turkey
adopted a three-year economic stabilization and structural reform program with the
support of the International Monetary Fund (IMF). However, afier the subsequent crises
of November 2000 and February 2001, the program collapsed. After the governmental
change in 2002, a new FDI encouragement law was enacted in 2003, the complicated
entrance procedures were simplified, and for the first time, the state accepted to work in
accordance with non-governmental organizations and the private sector in order to
improve the investment environment for foreign investors (Dumludag, 2010).

The expectation has been that Turkey will become an attractive destination for FDI.
Opposite to this, FDI inflows were weak after 2002, but then experienced an
incremental increase and reached a record level of USD 22 billion in 2007. The
decrease in 2009 can be explained by the global crisis which lowered IFDI all around the
world, including Turkey. The volume of FDI inflows directed to Turkey shows a
promising recovery. 2012 FDI inflows rose to USD 12.5 billion, compared to USD 8.6
billion in 2009. Moreover, Turkey was able to attract an impressive level of FDI to the
chemical industry, which includes pharmaceutical manufacturing as well as other
chemical manufacturing. FDI inflows to the industry increased at a CAGR of 27% from
2008 to 2012, exceeding the UJSD 500 million level in 2012, Since 2006, the FDI came
to Turkish pharmaceutical sector through mergers and acquisitions has been worth 1,7
billion USD sourced by 19 investments in total (Deloitte, 2014). As an important sign of
attracting FDI to Turkish pharmaceutical sector, the OECD statistics show an increase
from 20 million USD int 2011 to 365 million USD in 2012.(WEB_3, 2014).
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2.3. SUPPLY CHAIN MANAGEMENT (SCM)

2.3.1. The Concept of Supply Chain

“Competitive advantage” is a position a firm occupies against its competitors. When
a firm sustains profits that exceed the average for its industry, the firm is said to possess
a competitive advantage over its rivals (Porter, 1985). According to Porter (1996),
competitive advantage comes from the way of the company’s activities fit and reinforce
one another. Thus, fit locks out imitators by creating a chain that is as strong as its
strongest link. Competitive advantage is the extent to which an organization is able to
create a defensible position over its competitors. It comprises capabilities that allow an
organization to differentiate itself from its competitors and is an outcome of critical
management decisions (Li etal., 2006).

In the late 1990s, competition began to shift from firm to firm to supply chain against
supply chain (Christopher, 2000; Christopher and Towill, 2001), a new approach in the
business world has emerged that the competitive advantage lies through the supply
chain (Tan, 2001). This shift can be attributed to a business environment that is
characterized by constant change, shorter product life cycles, increasing customer
requirements, product proliferation, and global sources of supply, manufacturing, and
demand that has resulted in longer lead times. To compete in this environment, the firm
and other members of the supply chain must be capable of delivering goods and
services to consumers as quickly and inexpensively as possible. In addition, firms must
be capable of operational excellence in multiple channels of product distribution and
customer value must be delivered (Holcomb etal., 2011). Especially the focus has been
on the unique set of relations between organizations in a supply network to enable the
achievement of competitive advantage through lower costs and/or greater
differentiation. '

Although the terms “supply chain” and “supply chain management” are relatively
new, the related research in the fields of marketing channels, inter-organizational
operations, systems integration, operations research, organizational network design
existed before. In fact, supply chain has always existed throughout the economic

history. Essentially, where a need for production exists there should also exist a supply
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chain system. Therefore, all organizations are part of at least one supply chain.
Especially, with the development of manufacturing technologies in the 20th century,
companies started to seek for greater efficiencies and lower prices. Due to the need of
understanding consumer behaviour and responding to the customer demand with the
right products, the need for effective supply chain management is accelerated. Also,
shorter life cycles of the products and rapid development in information technologies
increased customer expectations ( Yurt, 2007). |

Supply chain and supply chain managem‘ent requirements have dramatically
increased to offer the customers of today. Therefore, the significance of customer
service determinants such as delivery performance, order fill rate, product availability
has heightened. In order to improve their customer satisfaction levels, supply chain
management is being implemented by the firms due to many potential advantages
including: reducing cost, increasing market share, sales revenue and effectiveness of
customer relations (Yurt, 2007). Accordingly, supply chain approach became a
significant tool and guide for the companies. Therefore, the managers understood that
their companies’ abilities, competences and resources are not enough for their success.
Through this realization, companies have focus on the whole supply chain by looking
beyond their organizations’ external boundaries (Christopher and Ryals, 1999; Simchi-
Levi et al., 2003).

Globalization and its related consequences called for interdependency of the various
firms along a supply chain. Due to the global competition; many manufacturers tended
to collaborate with their suppliers to improve the product quality. Therefore, it was
understood by the managers that the competitive advantage could be achieved through
the effective management of logistics systems and by being a member of an effective
supply chain. Also, it was recognized that a single firm cannot control the entire product
flow and operate effectively (Ballou, 1992; Lummus and Vokurka, 1999). Trends in
global sourcing, emphasis on time and quality based competition, increasing
environmental uncertainty are some other reasons for the popularity of the supply chain
concept (Mentzer et al., 2001).

Besides these, it is possible to list other reasons for the popularity of the supply chain
concept; for instance, new trends in global sourcing needs for coordinating materials,

service and related information flow inside and outside the company, and increasing
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uncertainty of the environment. For the businesses that perform in global markets,
logistics networks become more important, expansive and complex. Therefore,
understanding, analysing, planning and managing these networks become more
essential (Yurt, 2007).

Due to its significance, both academicians and practitioners focused on the definition
and scope of supply chain concept. As supply chain is a system based on an integrative
concept, it is not surprising that it has attracted the attention of different businesses and
academic disciplines as well (Rota et al., 2002). Although, supply chain was thought as
just a chain or cycle of business with one to one; business to business relationships for
many years in time, many definitions and aspects were added to the supply chain
literature (Lambert et al., 1998; Laseter and Oliver, 2003),. Also, the supply chain has
become a wider concept, as collaboration of the companies enlarges better beyond first-
tier suppliers and customers. The concept mainly based on three flows that are
materials, services and information (Yurt, 2007).

According to Supply Chain Council (SCC) “the supply chain encompasses every
effort involved in producing and delivering a final product or service, from the
supplier's supplier to the customer's customer”. Thus, supply chain management
includes managing supply and demand, sourcing raw materials and parts, manufacturing
and assembly, warehousing and inventory tracking, order entry and order management,
distribution across all channels, and delivery to the customer. (WEB_2, 2013).

A supply chain consists of all stages involved, directly or indirectly, in fulfilling a
customer request. The supply chain not only includes the manufacturer and suppliers,
but also transporiers, warehouses, retailers, and customers themselves. Within each
organization, the supply chain includes all functions involved in filling a customer
request. These functions include, but are not limited to, new product development,
marketing, operations, distribution, finance and customer service (Pasutham, 2012).

Various definitions of a supply chain have been offered in the past several years.
Since the number of erratic studies in the field of supply chain increase, many different
definitions and explanations of the term were proposed. A number of definitions of

supply chain are presented in Table 2.1. (Yurt, 2007).
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Tabie 2.1. Definitions of Supply Chain

Author (5) Year | Definition of “supply chain”

Christopher 1992 | “...the network of organizations that are involved, through upsiream and downstream
linkages, in different processes and activities that produce value in the form of
products and services in the hands of ultimate consumer™

Davis 1993 “.,.1s simply a network of material processing cells with the following characteristics:
supply, transformation, and demand™

Lee and | 1993 [ “...is a network of facilities that performs the functions of procurement of material,

Billington transformation of material to intermediate and finished products, and distribution of
finished products to customers”

The Supply Chain | 1997 | “..encompasses every effort involved in producing and delivering a final product,

Council (cited in from the supplier’s supplier to the customer’s customer. Four basic processes-plan,

Lummus et al, source, make, deliver- broadly define these efforts, which include managing supply

2001) and demand, sourcing raw materials and parts, manufacturing and assembly,
warehousing and inventory tracking, order eniry and order management, distribution
across all channels, and delivery to the customer”

Institute of | 1998 | *...is a sequence of events intended to satisfy a customer. It can include procurement,

Logistics (cited in manufacture, distribution and waste disposal, together with associated transport,

Waters, 2003) storage and information technology™

Beamon 1998 “... an integrated process wherein a number of various business entities {i.e., suppliers,
manufacturers, distributors, and retailer) work together in an effort to: (1) acquire raw
materials, (2) convert these raw materials into specified final products, and (3) deliver
these final products to retailers”

Lummus and | 1999 “...all the activities involved in delivering a product from raw material through to the

Vokurka customer, including sourcing raw materials and parts, manufacturing and assembly,
warehousing and inventory tracking, order entry and order management, distribution
across all channels, delivery to the customer, and the information systems necessary to
monitor all of these activities.”

Mentzer et al. 2001 “... aset of three or more entities(organizations or individuals) directly involved in the
upstream and downstream flows of products, services, finances, and/or information
from a source to a customer”

Harrison and 2002 | «..is a group of partners who collectively convert a basic commodity (upstream) into

van Hoek a finished product {downstream) that is valued by end-customers, and manage returns
at each stage”

Waters 2003 “...consists of the series of activities and organizations that materials move through on

their journey from initial suppliers to final customers™
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2.3.2. The Coneept of Supply Chain Management (SCM)

The emerging paradigm of globalization and increased competition demands a more
efficient utilization of every value-adding operation in most companies and within their
functional areas. Competition is now viewed at the supply chain level rather than at the
individual firm level, At the same time, firms are now more focused on their core
competence and operations. The functions of product and process design are no
exception to this evolution. These technology-specific areas have matured over the
years as companies strive to gain a competitive advantage through comprehensive
product and process developments that not only cut down response time, but also
address their implications down the value chain. The expanding scope of decision
making across temporal, geographical, value chain and functional dimensions provides
companies with a sustainable competitive advantage in terms of cost, quality,
innovation and delivery performance. Concurrently, through relentless improvements in
the manufacturing industry over the past decades, companies have benefitted
tremendously through applying different managerial approaches (e.g., JIT, TQM, and
FMS). These combined efforts, however, come at the expense of a corresponding
increase in the level of logistic activities as needed material, parts and products must be
moved from one destination to the next, be it an intra-factory station or an international
market. Supply chain management is responsible for maneuvering this flow process
through which continued productivity is ensured (Ernst and Kamrad, 2000; Prajogo et
al., 2012).

As a result of increased competition among the firms, the traditional purchasing and
logistics functions have evolved into a broader strategic approach to materials and
distribution management known as supply chain management (Tan, 2001). In the
literature, there are many definitions of this management philosophy. The term “supply
chain management” is firstly introduced by some consultants in the early 1980s (Oliver
and Webber, 1982) to the literature. Supply chain management involves the
management and integration of a set of selected key business processes from the end
users through original suppliers, that provide products, services and information that
add value for customers and other stakeholders through the collaborative efforts of

supply chain members (Ho et al., 2002). The goal of supply chain management is the

22



smooth, seamless flow of goods, services and information across the constituent
organizations (Pedroso, Nakano, 2009). Supply Chain Management describes the
“systemic, strategic coordination of the traditional business functions and the tactics
across these business functions within a particular company and across businesses
within the supply chain, for the purposes of improving the long-term performance of the
individual companies and the supply chain as a whole (Mentzer et al., 2001).

In order to achieve a competitive advantage, supply chains need to be managed
appropriately (Bode et al., 2011; Salvador et al., 2001; Scannel et al., 2000). The set of
practices developed by an organization to effectively manage the functioning of a
supply chain are known as supply chain management practices (Li et al., 2006).

The concept of SCM first appeared in the literature in the mid-1980’s, mostly in the
context of ‘logistics’. However, the fundamental assumptions which SCM  rests are
significantly older. They include: managing inter-organizational operations, which can
be traced back to channels research in the 1960’s; systems integration research in the
1960’s; and the more recent ideas of sharing information and exchange of inventory for
information (Cooper etal., 1997). The earlier definitions of SCM and logistics
operations management were nearly equal, since their focus was on the effective
performance of the day-to-day activities associated with the optimization of distribution
and manufacturing and accelerating the flow of inventory and information through the
channel system (Korpela etal., 2001).

Supply Chain Management (SCM) has been defined as a loop which starts with the
customer and ends with the customer and it requires perceiving the business as a
continuous process which absorbs such traditionally distinct functions as forecasting,
purchasing, manufacturing, distributing and sales and marketing into a continuous flow
of business interaction (Gattorna and Walters, 1996).

Council of Logistics Management (CLM) defines SCM as the systemic, strategic
coordination of the traditional business functions and tactics across these businesses
functions within a particular organization and across businesses within the supply chain
for the purposes of improving the long-term performance of the individual organizations
and the supply chain as a whole. SCM has been defined to explicitly recognize the
strategic nature of coordination between trading partners and to explain the dual

purpose of SCM: to improve the performance of an individual organization, and to
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improve the performance of the whole supply chain. The goal of SCM is to integrate
both information and material flows seamlessly across the supply chain as an effective
competitive weapon (Li etal., 2006).

SCM connects, aligns, and coordinates processes in supply chains as well as flows of
material and information between suppliers and customers. SCM is the coordination of
a strategic and long-term cooperation among co-makers in the global logistics network
- for the development and production of products, both in production and procurement
and in product and process innovation (Schnetzler et al., 2007).

According 1o Prajogo et al. (2012) and Chase et al. (2001), popularity of SCM is due
to the fact that many companies achieve significant competitive advantage by the way
they configure and manage their supply chain operations.

The effective SCM may improve the performance of an individual organization and
improve the performance of the whole supply chain. But managing supply chain is so
complex that often makes the promised improved outcomes go unfulfilled (Ketchen Jr.
and Giunipero, 2004). Therefore, understanding what distinguishes effective and
ineffective SCM 1is a critical issue. In order to effectively manage this complexity,
resources, communications and processes, companies need to establish their supply
chain structures accordingly. 7

In the last forty years, supply chain management (SCM) notion attracted the attention
from researchers and practitioners and has become a visible and popular research area in
the field of Operations Management. This is due to the fact that, significance of supply
chain management has increased over the past two decades. Globalization, outsourcing,
increased volatility of market demand, decreased product life cycles, and developments
in information technology contributed to the relevance of supply chain management.
Supply chain management deals with the integration of business processes from end
customer through original suppliers that provide products, services, and information that
add value for customers (Cooper et al., 1997). Porter’s study on value chain plays a role
as milestone for the supply chain management literature. Supply chain management
essentially aims to create competitive advantage for the companies by increasing the
value delivered to the customers (Stank et al., 2005). The strategic point of view on
supply chain management is based on Porter’s study in 1985 which identifies

conceptualization of the value chain and value system. In his study (1985), he made a
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great contribution to the literature by defining value chain as the basic tool for achieving
competitive advantage. The importance of supply chain management notion for
competitive positioning is recognized by the value chain concept. He stated that,
“...differences among competitor value chains are a key source of competitive
advantage”. Approximately one decade later, Christopher’s (1992) frequently cited
statement as “...competition takes place between supply chains rather than between
individual companies” supported Porter’s view and transmitted his view to the supply
chain management literature.

The second important approach that leads to development of supply chain
management view is the ‘system approach’. Initially, supply chain management was
utilized only within the boundaries of a single company. The focus was on the
interrelationships and coordination between different departments and operations of a
single company such as; production, sales, finance, marketing and distribution, in order
to manage the materials flow (Laseter and Oliver, 2003). Also, a particular firm can be a
unit of various supply chains. Therefore, the management of such chains is complex. In
essence, nobody is able to manage the entire supply chain. Thus, it is impossible for a
manager to manage a system from suppliers’ supplier to customers’ customer.
- Therefore, it is important to recognize that expectations and required knowledge can
vary across supply chains (Fawcett and Magnan, 2002). Accordingly, it is nearly
impossible to answer the question of who is in charge to manage the supply chain.
Hence, the supply chain management concept can only be realized in terms of
individuals® perceptions (Yurt, 2007).

There are many reasons for the popularity of the SCM concept. Specific drivers may
be traced to trends in global sourcing, an emphasis on time and quality-based
competition, and their respective contributions to greater environmental uncertainty.
Corporations have turned increasingly to global sources for their supplies. This
globalization of supply has forced companies to look for more effective ways to
coordinate the flow of materials into and out of the company. Key to such coordination
is an_ orientation toward closer relationships with suppliers. Further, companies in
particular and supply chains in general compete more today on the basis of time and
quality. Getting a defect-free product to the customer faster and more reliably than the

competition is no longer seen as a competitive advantage, but simply a requirement to
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be in the market. Customers are demanding products consistently delivered faster,
exactly on time, and with no damage. Each of these necessitates closer coordination
with suppliers and distributors. This global orientation and increased performance-based
competition, combined with rapidly changing technology and economic conditions, all
contribute to marketplace uncertainty. This uncertainty requires greater flexibility on the
part of individual companies and supply chains, which in turn demands more flexibility
in supply chain relationships (Mentzer etal., 2001).

Although definitions of SCM differ across atthors, they can be classified into three
categories: a management philosophy, implementation of a management philosophy,
and a set of management processes. Monczka et al. (1998) stated that SCM requires
traditionally separate materials functions to report to an executive responsible for
coordinating the entire materials process, and also requires joint relationships with
suppliers across multiple tiers. According to them SCM is a concept, “whose primary
objective is to integrate and manage the sourcing, flow, and control of materials using a
total systems perspective across multiple functions and multiple tiers of suppliers.”
Lalonde and Masters (1994) pointed out that supply chain strategy includes: “... two or
more firms in a supply chain entering into a long-term agreement; ... the development of
trust and commitment to the relationship; ... the integration of logistics activities
involving the sharing of demand and sales data; ... the potential for a shift in the locus of
conirol of the logistics process.”

The alternative definitions and the categories they represent suggest that the term
“supply chain management” presents a source of confusion for those involved in
researching the phenomena, as well as those attempting to establish a supply chain
approach to management. Research and practice would be improved if a single
definition were adopted. SCM as a management philosophy secks synchronization and
convergence of intrafirm and interfirm operational and strategic capabilitics into a
unified, compelling marketplace force, and as an integrative philosophy it directs supply
chain members to focus on developing innovative solutions to create unique,

individualized sources of customet value (Mentzer etal., 2001).
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Based upon the literature review, Mentzer etal. (2001) proposed that SCM as a
management philosophy has the following characteristics:

1. A systems approach to viewing the supply chain as a whole, and to managing the

total flow of goods inventory from the supplier to the ultimate customer;

2. A strategic orientation toward cooperative efforts to synchronize and converge
intrafirm and interfirm operational and strategic capabilities into a unified whole;
and

3. A customer focus to create unique and individualized sources of customer value,
leading to customer satisfaction.

Supply chain management is a system in which each firm directly or indirectly
affects the performance of all other entities in the chain as well as the performance of
the whole chain (Cooper et al., 1997, Lockamy III and McCormack, 2004). Due to the
thought that the organizations cannot exist in isolation, the idea of supply chain
management was initially along the lines of system approach. Because supply chainis a
system in itself, the ‘system approach’ is the basis of this concept. The system approach,
which was proposed by Von Bertalanffy (1976), simply states that “the elements of a
system affects each other, and will act differently when isolated from their environment
or other components of the system”. Different components of the supply chain such as;
suppliers, manufacturers, third party logistics firms, wholesalers, retailers and several
supply chain activities that should be traded-off can be thought as the components
whole system (Yurt from Lambert et al., 2007). The system approach in supply chain
management suggests the recognition of interdependencies of major functional areas the
within, across, and between firms. Therefore, supply-chain participants should share
goals, objectives and strategies of the system-supply chain. Key attributes associated
with supply-chain management are ‘customer power, long term orientation, leveraging
technology, enhanced communication across organizations, inventory control,
interactivity, interfunctional and interorganizational coordination’ (Yurt from Murphy
Jr. and Wood, 2007).

The management and structures of supply chains have changed since 1990’s. Both
practitioners and academicians are interested in supply chain management notion and
cooperation in network relations as well as the assessment of common supply chain

practices. In 1990°s, managers started to adopt the supply chain perspective and to
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identify their business environment according to the supply chain in which they were
performing, Also companies started to focus on the best supply chain practices to build
ideal supply chains. Cost competitiveness and inventory management were recognized
as the basic aims of supply chain management (Yurt from McMullan, 2007; Yurt from
Kemppainen and Vepsalainen, 2007). In these years, supply chains were identified as
just the chains of companies. In time, the structure of supply chain management
changed as multi-tier and collaboration based network (Yurt from Kemppainen and
Vepalainen, 2007).

Supply chain management is applied by companies across the globe due to its
demonstrated results such as delivery time reduction, improved financial performance,
greater customer satisfaction, building trust among suppliers, and others. According to
D’Amours, Ronngvist, and Weintraub (2008), companies resort to supply chain

practices to improve their performance.

2.4, SUPPLY CHAIN STRUCTURE

There are a number of existing theories that address the subject of “supply chain
structure”. Some authors use the phrase “value chain™ (Porter 1985), others refer to the
“governance structure” (Powell 1990). “Governance structure” was termed during the
early work on transactions, when it was first postulated that the way in which the
“addition of value” to a product was dispersed amongst contributing firms was
important. “Physical structure” (Hines and Rich, 1997) is used to describe the
distribution of various types of firm (Raw materials producers first and second tier
suppliers etc.) in a supply chain, as well as the amount of value they respectively add to
the product.

Supply chain structure can be described as an integral chain where all the elements in
the integrated supply chain will work as one synchronized system. Sourcing, making
and distributing products and services are stated as the key activities within a supply
chain structure (Chang, 2006).

Supply chain structure is consisted in activities related to facilities, transportation,
inventory and information, in other words, its drivers. A supply chain structure is
affected by those drivers and the decisions made related to them (Chopra and Meindl,

2004). Facilities imply the places where the inventory is stored, assembled or fabricated
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such as production sites and storage sites of a supply chain. Inventory signifies the raw
materials, work-in-process (WIP), finished goods within a supply chain. They are
determined by the inventory policies chosen according to the supply chain priorities.
Transportation is moving inventory from one point to another in a supply chain. It is
carried out depending on the combinations of transportation modes and the routes.
Information driver refers to0 the data and analysis regarding inventory, transportation,
facilities throughout the supply chain.

Supply chain structure refers to an extended enterprise, namely the firm plus its
suppliers and customers. Because the supply chain is concerned with coordinating the
movement and storage of physical items, geographic characteristics would also be
expected to relate how the supply chain is coordinated. Two constructs are specified to
define the supply chain structure as geographic dispersion and channel governance.
Geographic dispersion of the supply chain is the geographic scope of the locations -of
suppliers, production facilities, distributors and customers in the supply chain. In the
meantime, channel governance is the classification of how the firm’s supply and
distribution channel is governed. Supply and distribution channel of the firm consists of
its suppliers, production facilities, distributors, and customers, and it is classified as a
network, hierarchy, or market (Stock et al., 2000).

A firm’s global supply chain structure deals with the management and positioning of
different elements of its supply chain in multiple global regions, thus geographic
dispersion of these facilities is a key issue in operations. Stock et al. (2000) showed that
the location of facilities for sourcing supplies, distribution, and manufacturing activities,
as well as sales offices, represents elements of a firm’s supply chain structure resulting
from strategic choices. Additionally, they emphasized three key reasons for using
geographic dispersion to define the supply chain structure. First, it impacts how tasks
are allocated in the firm. Second, the extent to which the supply chain structure of a
firm is geographically dispersed or concentrated has a direct effect on the coordination
structure needed by the firm. Third, the degree of geographic dispersion reflects the
trend of placing production facilities in different world markets. They investigated the
alignment of logistics practices and supply chain structures using the notion of “fit”,
““Fit’’ is defined as an appropriate consistency between logistics practices and supply

chain structures. Using a configurations approach, they then examined the implications
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of the framework to develop and test a set of hypotheses linking logistics—supply chain
it to organizational performance, which is considered as both in terms of operational
performance measures and financial performance measures. Their results show a clear
positive relationship between operational performance and fit between the firm’s supply
chain structure consisting of logistics integration and geographic dispersion dimensions,
even this was not the fact for the financial performance.

According to Ernst and Kamrad (2000), the supply chain structure consists of three
steps as manufacturing, assembly :;Lnd packaging. They introdﬁced a conceptual
framework for evalvating different supply chain structures in the context of
modularization and postponement. Toward characterizing the different supply chain
structures, they considered the inbound and outbound logistics to capture the degree of
modularization and postponement, and pointed out that the modularized structure is the
most typical supply chain structure for most industries, in which multiple sources exist
for the components but the output of the assembly process is the finished product.

Another study linking supply chain structure and postponement was carried out by
Chaudhry (2010), in which supply chain structures and postponement applications in
the US textile industry were investigated. A case study based approach was used for this
research to understand the impact of interaction among supply chain partners upon the
adoption of postponement strategies. The purpose was to develop a decision support
model for aligning supply chain strategies with regards to postponement applications. It
was found that different types of postponement strategies were adopted in the industry.

Yeung et al. (2007) explored how the supply chain structure and information sharing
patterns among the supply chain actors affects the postponement decision. They
selected eight companies from China based on their supply chain structures and
postponement strategy. On the basis of interdependency between the supply chain
actors, they categorized the supply chain relations as balanced and unbalanced. In case
of a balanced supply chain relationship, either speculation or production postponement
should be adopted. They have argued that to adopt postponement a close relationship is
required among the supply chain actors, whereas in case of a balanced structure
information exchange tends to be more difficult to be practiced and the players tend to
live in their silos. With regard to their other proposition, they observed that observed

that in the case of an unbalanced supply chain structure, either purchasing postponement
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or product development postponement have served the players better. According to
them, an unbalanced supply chain has one company in leading position because of its
market power and because of that it can force other players to share information and
adapt their processes best suited to its schedules. This enables the supply chain actors to
develop close relationships, which in turn makes a high degree of postponement more
suitable to be adopted.

The factors determining optimum structure and practice in modern day industrial
supply chains were investigated by Coleman (2001). With reference to 24 case study
supply chains from European automotive industrial sector, he tested whether existing
theory can fully explain the changing structures. From the test results, he postulated and
validated a new model and found that existing theory was insufficient to explain the
changes in the supply chain structures in the European automotive industry in the mid to
late 1990s. The dominant factors that most hgavily influenced the supply chain
structures in the European automotive industry were stated as criticality of component,
the level and pace of technological development for supply chain, the desire to reduce
the complexity of logistics and the cost of demand fluctiations, and the capital intensity
of the production process.

Cohen and Lee (1989) argued that a firm’s performance is determined to a great
extent by its resource deployment decisions concerning supply, manufacturing, and
distribution facilities along an international dimension and present various global supply
chain strategies for the different stages of a global supply chain such as plant, supply,
and distribution. Thus, focusing on the geographic dispersion of facilities allows for
insights into a firm’s supply chain structure.

Based on the literature’s dependence on geographic dispersion, Prater and Ghosh
(2006) operationalized supply chain structure as the number of R & D facilities,
manufacturing plants, distribution centers, suppliers, and sales centers located in Europe
by U.S. firms. They investigated the impact of a firm’s global operating strategy on its
supply chain structure by hypothesizing that the magnitude of impact of a firm’s global
operating strategy on its global supply chain structure is less for small firms than for
larger firms. Using empirical data collected from surveying ali U.S.-owned

manufacturing firms with operations in Europe, it was shown that for very large firms,
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global operating strategy has the strongest impact of any factor on global supply chain
structure which is a proof for the validity of abovementioned hypothesis.

In particular, supply chain structure has been a matter of investigation from various
dimensions including its relationship with sourcing and supply strategies. The impact of
supply chain structure on responsible sourcing was investigated by Guo et al. (2013) by
analysing the sourcing decisions of firms that may choose between two types of
suppliers, namely responsible suppliers that are costly but adhere to the strictest social
and environmental responsibility standards, and normal suppliers that are less expensive
but may randomly experience responsibility violations. They considered how three
structural elements of the supply chain influence the firm’s optimal sourcing decision,
which are stated as downstream competition, the concentration of the supplier base, and
supply chain flexibility. What they found is that greater downstream competition, a
* more concentrated supplier base, a less flexible supply chain all make a firm more likely
to source responsibly and accordingly they concluded that supply chain characteristics
play a key role in determining the optimality of responsible sourcing.

The relationship between supply chain structure and product has been another field
of research. Fisher (1997) presented a model specifically about the relationship between
product and supply chain by distinguishing between physically efficient supply chains
and responsive supply chains; and also functional products and innovative products. He
suggested that functional and innovative products require efficient and responsive
supply chains, respectively. However Lo and Power (2010) tested Fisher's model using
a survey in Australian manufacturing industry and concluded that a hybrid strategy is
employed by most organizations irrespective of the nature of the product they supply.

The impact of supply chain structure on the use of supplier socially responsible
practices was investigated by Awaysheh and Klassen (2010). They made a multi-
dimensional conceptualization of supply chain structure, including transparency,
dependency and distance, and identified four dimensions of supplier socially
responsible practices as supplier human rights; supplier labour practices; supplier codes
of conduct; and supplier social audits. Their major finding was that organizational
distance, as measured by the total length of the supply chain (number of tiers in the
supply chain), was related to increased use of multiple supplier socially responsible

practices.
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2,5, SUPPLY CHAIN STRUCTURES IN THE
PHARMACEUTICAL INDUSTRY

Historically, in the pharmaceutical industry most management attention has been
paid to drug discovery and sales and marketing (the extreme ends of the supply chain),
but now much more attention is being paid to supply chain optimization as a means of
delivering value. According to Shah from Booth (2004):

* There is a welcome move away from viewing the supply chain as merely
having to deliver security of supply at minimum cost, to a recognition of its
ability to generate both value for the customer and hence to the shareholder;
and

» Restructuring of the supply chain along regional and global lines will require
massive reductions in capacity, which was acquired in many cases to
propitiate national interest in return for sympathetic pricing.

Cooper and Kleinschmidt (1995), Droge, Jayanth, and Shawnee (2000), Kessler and
Chakrabarti (1999) and Nijssen et al. (2002), Spaulding (2002) showed that
management of the supply chain is a strategic activity that must be conducted across the
entire enterprise, from marketing and product design groups all the way through to the
accounts receivable department. Supply chain management must be conducted between
enterprises since optimizing entire supply chains will require a level of information
sharing and collaboration among enterprises. This is especially important in the
pharmaceutical industry. Its supply chain is vitally important to the industry, the
patients and physicians it serves and is undergoing more change ever experienced
before..

Even though, discovery and product development investments are the focus of
attention of the pharmaceutical industry and the investor community, there are
significant opportunities for generating economic value that are found in improvements
on the operational supply chain side. Improvements in SCM could provide a gain of $65
billion to the pharmaceutical industry if the productivity of the lowest performers could
be brought to the level of supply chain productivity of the top drug-makers (Lainez
etal., 2012).
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According to Shah (2004), a typical pharmaceutical supply chain will consist of the
one or more of the following nodes:

(i) primary manufacturing (possibly including contractor sites);
(ii) secondary manufacturing (possibly including contractor sites);
(iif) market warehouses/distribution centres;

(iv) wholesalers; and

(v) retailers/hospitals.

Supply chains in the pharmaceutical industry, one typical industry of products with a
high added value per mass unii, comprise two manufacturing stages: primary
manufacturing for active ingredient (AI) production and secondary manufacturing for
formulation and packaging (Sousa etal., 2011).

The primary manufacturing site is responsible for the production of the active
ingredient (Al or APT). This normally involves either several chemical synthesis and
separation stages to build up the complex molecules involved, or fermentation and
product recovery and purification in the case of biochemical processes (Shah, 2004).

Secondary manufacturing is concerned with taking the active ingredient produced at
the primary site and adding “excipient” inert materials along with further processing
and packaging to produce the final products, usually in stock keeping unit (SKU) form
(Shah, 2004).

Warehouses or distribution centers relate to the management of stocks and flows
within the physical transfer of final products between manufacturer and wholesaler.
Wholesalers are in charge to deliver the final products to retailers, namely pharmacies
generally, and hospitals in some cases like tenders (Shah, 2004).

Yu et al. (2010) investigated the evolution of pharmaceutical supply chain in China
by considering the pharmaceutical supply chain structure definition of Shah (2004) and
determined that the pharmaceutical supply chain in China consists of three nodes as first
the supplier including domestic drug manufacturers and importers, second the
distributors including drug wholesalers, drug stores and hospitals and third the patients.

In this stady, supply chain structures of pharmaceutical companies in Turkey are
investigated in the scope of primary manufacturing, secondary manufacturing, and

market warehouses / distribution centers in terms of warehousing and distribution.
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2.6. BUSINESS PERFORMANCE

Performance is defined as the results of activities of an organization or investment
over a given period of time. Increasing competition in various sectors has been forcing
companies to show good and consistent business performances. Business performance
can be measured through indicators as sales, sales growth and market share (Okoroafo
and Kotabe, 1993; Appiah-Adu, 1999; Stock et al., 2000; Dong et al., 2008; Deshpande,
2012; Fugate et al., 2012).

In the literature, business performance has been investigated by both subjective (e.g.,
self-reported) and objective (e.g., ROI, market share, trend analysis) measures. The
distinction between objective and subjective measures of business performance is
blurred by the human element. Although most objective measures are based on financial
data, the reporting of financial information may be subjectively constructed. For
example, some financial data is subject to managerial decisions such as evaluation of
investments and assets, reporting of liabilities, costing, and forecasting. Regardiess of
this characteristic of objective measures, researchers and practitioners continue to
discriminate between subjective and objective measures (Rodriguez Cano etal., 2004).

The relationship between supply chain structure and business performance was
considered in the study of Randall and Ulrich (2001), in which they investigated the
relationship among product variety, supply chain structure and firm performance, using
data from the U.S. bicycle industry. They characterized supply chain structure by the
degree to which production facilities are scale-efficient and by the distance of the
production facility from the target market and hypothesized that firms with scale-
efficient production (i.e., high-volume firms) will offer types of variety associated with
high production costs, and firms with local production will offer types of varicty
associated with high market mediation costs. Using both ANOVA and regression
techniques in their analyses, they found out that product variety is related to supply
chain structure through its effect on production costs and market mediation costs.

Apart from this study including the investigation of the relation between supply
chain structure and business performance, various studies were performed to associate
supply chain management and performance. The literature of SCM was born on its

practical positive impact on firm performance. Early research used to report anecdotal
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evidence about firms that had adopted the supply chain management approach and how
this resulted in benefits for the firm and other supply chain members. Great part of this
literature was descriptive, reporting practices of successful companies. The
development of the SCM field was largely practitioner-led with theory following
(Miguel and Brito from Voss, Tsikriktsis, and Frohlich, 2011). Relationship between
supply chain visibility and firm performance was studied by Holcomb etal. (2011} in
which firm performance was taken as perceived, namely as a subjective measure.
Conducted correlation analysis indicated that only a few visibility factors significantly
affect the firm’s performance. Another finding of this study is that the size of the firm
does not affect visibility.

Miguel and Brito (2011) investigated the influence of supply chain management on
operational performance using structural equation modelling technique to analyse a
sample of 103 companies in Brazil. They evaluated the operational performance in four
different dimensions as cost, delivery, quality and ﬂeﬁibility. Their ﬂndings showed that
there is a positive and statistically significant relationship between supply chain
management and all dimensions of operational performance. They also found evidence
of an operational competence construct mediating the effect of SCM on performance,
supported conceptually by the resource-based and relational views of strategy.

Deshpande (2012) stated that organizations seldom achieve the competitive
advantage offered by supply chain management technique and pointed out the gap
existing in terms of understanding the relationship between supply chain management
performance measures and organizational performance measures. Based on a
comprehensive literature review, he derived a theoretical framework and proposifions
and presented an integrative framework to support positive relationships between SCM
dimensions, SCM performance measures and organizational performance measures. He
argued that increased interaction between important constituents of supply chain
management will enhance the organization’s ability to meet desired goals.

The study of Agus (2011) consists of the relationship between supply chain
management, product quality and business performance, and aimed to understand and
determine critical variables of supply chain management that would be able to enhance
product quality and business performance in Malaysian manufacturing companies. This

study can also be classified as subjective considering that it is based on the perceptions
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of senior production or supply chain managers. Relationships between SCM, product
quality and business performance and these associations are analysed through structural
equation modelling (SEM). The SEM result demonstrates that SCM dimensions namely
‘lean production’, ‘new technology and innovation’, ‘strategic supplier partnership’ and
‘postponement concept’ appear to be of primary importance and exhibit significant
effects on product quality and business performance.

The impact of supply chain management practices on organizational performance
was conceptualized in the study of Li etal. (2006) by developing five dimensions of
SCM préctice (strategic supplier partnership, customer relationship, level of information
sharing, quality of information sharing, and postponement) which tested the
relationships between SCM practices, competitive advantage, and organizational
performance. Organizational performance was investigated in the dimensions of market
performance and financial performance. The authors hypothesized that firms with high
levels of SCM practices will have high levels of organizational performance and tested
this hypothesis via structural equation modelling (SEM) method. The findings of this
research showed that SCM practices can have discernible impact on organizational
performance. Taking a similar approach, Min and Mentzer (2004) combined seven
practices (i.e., vision, leadership, long-term relationship, information sharing, risk and
reward sharing, process integration, and cooperation) to form a bundle of SCM
practices and show that it has a positive relationship with a set of business performance
measures, which include product offering, availability, timeliness, profitability, and
growth,

The relationship between just in time, total quality management, and supply chain
management and their impact on business performance was investigated by Kannan and
Tan (2005) empirically via bivariate correlation analysis. Obtained results demonstrate
that at both strategic and operational levels, linkages exist between how just in time,
total quality management, and supply chain management are viewed by organizations as
part of their operations strategy. Results also indicate that a commitment to quality and
an understanding of supply chain dynamics have the greatest effect on performance. It
was pointed out that in addition to having a focus on guality, understanding supply
chain relationships is a key driver of performance. Whether it is by coordination and

integration of activities throughout the supply chain or by recognizing the capabilities of
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immediate suppliers, understanding supply chain dynamics has a significant impact on
performance.

In today’s business environment where competition among firms increases, firms are
in the search of how to create a sustainable competitive advantage and therefore they
develop new strategies cohtinually. Diversification is one of strategies preferred by the
firms either on product and/or on market basis. A firm pursuing diversification strategy
needs to proactively seek efficient linkage or integration among its various internal
functions, and with its suppliers and customers comprising its supply chain. It is shown
that internal integration across the supply chain and external integration with suppliers
and customers positively moderate the relationship between product diversification and
firm’s performance (Narasimhan and Kim, 2002).

Another study covering the relationship between supply chain integration and
performance was carried out by Vickery etal. (2003). Using structural equation
modelling (SEM) method, they examined the performance implications of an integrated
supply chain strategy, with customer service performance followed by ﬁnancial
performance as performance constructs in the automotive industry.in North America.
Their results showed positive direct relationships between integrated information
technologies and supply chain integration, supply chain integration and customer
service, and customer service and firm performance. The relationship of supply chain
integration to financial performance was indirect, through customer service; i.e.,
customer service was found to fully (as opposed to partially) mediate the relationship
between supply chain integration and firm performance for first tier suppliers in the
automotive industry.

Iyer etal. (2009) applied the “fit” concept to the relationship between B2B e-
commerce supply chain integration and performance by examining the main effect of
B2B supply chain integration on financial, market and operational performance in three
multiple regression models where these three performance parameters were subjectively
measured. They hypothesized that the greater the level of B2B supply chain integration,
the better the financial performance, market performance and operational performance.
The results demonstrated that the effect of B2B supply chain integration on financial,
market, and operational performance decreased as product turbulence and demand

unpredictability jointly increased.
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Firms’ focus on competitive advantage brought SCM into a strategic position which
allows firms hto improve their business results. This is particularly the case as more
companies link their advantages together and start to operate as supply networks of
interdependent supply chain partners as opposed to separate, stand-alone entities
(Spekman et al., 1998). Associated with such an approach is the integration of intra and
inter-businesses processes in order to achieve such business-to-business linkage.
Robertson (2006) investigated the impact of supply chain process integration on
business performance using structural equation modelling technique by hypothesizing
that the integration of supply chain logistics processes does significantly and positively
impact supply chain and business performance. The results of data analysis supported
the hypothesis and accordingly a simulation model was developed.

A critical aspect of successfully managing the supply chain lies in measuring and
monitoring information about its key operational and performance parameters.
Therefore it is important for a firm to adopt information systems that are aligned to its
supply chain (Qrunfleh and Tarafdar, 2012). IT-based SCM systems are an investment
type to attain specific business objectives when they are well targeted, well timed, well
managed and accompanied with complementary investments and actions. The firm
performance effects associated with SCM systems have tended to be measured with
high-level measures of financial performance or with self-reported, survey-based
process performance measures. Dehning etal. (2007) hypothesized the direct impacts of
supply chain investments on (supply chain specific) process metrics along with overall
financial performance metrics using audited, externally reported financial performance
measures. Using audited, externally reported financial performance measures adds an
important degree of verifiability, an essential characteristic of a performance metric. To
measure the impact of IT-based SCM systems on the firm, performance after
implementing the IT-based SCM system must be compared to performance before
implementing the SCM system. By examining the change in financial performance pre-
and pos't-adoption- controlling for industry median changes in performance, it was found
that SCM systems increase gross margin, inventory turnover, market share, return on
sales, and reduce selling, general, and administrative expenses. A model was also
provided showing how process improvements around supply chain initiatives combine

to improve overall performance. Finally, it was shown that contextual effects such as
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firms in the high-tech industry and the scope of the supply chain implementation have
dramatic effects on the overall financial performance resulting from supply chain
implementations.

Qrunfleh and Tarafdar (2012) examined the relationship between supply chain (SC)
strategy and supply chain information systems (IS) strategy, and its impact on supply
chain perfoﬂnance and firm performance. Theorizing from the supply chain and IS
literatures within an overarching framework of the information processing theory (IPT),
they developed hypotheses proposing a positive moderating effect of two supply chain
IS strategies — IS for Efficiency and IS for Flexibility — on the respective relationships
between two SC strategies — Lean and Agile, and supply chain performance. Based on
confirmatory analysis and structural equation modelling of survey data from members
of senior and  executive . management in the  purchase/materials
management/logistics/supply chain functions, from 205 firms, they validated these
hypotheses and showed that the IS for Efficiency (IS for Flexibility) IS strategy
enhances the relationship between Lean (Agile) SC strategy and supply chain
performance. They also showed a positive association between supply chain
performance and firm performance, and a full (partial) mediation effect of supply chain
performance on the relation between Agile (Lean) SC strategy and firm performance.
With this study, instruments for measuring two types of SC strategies and supply chain
IS strategies were developed and validated.

With the increasing use of integrated information systems and enabling technologies,
it has now become possible to create seamless supply chains linking suppliers to
customers in order to eliminate the poor performance of the suppliers, unpredictable
customer demands, and uncertain business environment. An integrated supply chain has
a clear advantage on the competitiveness of the individual firms. Gaining competitive
edge through effective use of SCM and IS practices in a highly competitive
environment becomes increasingly difficult and crucial in order to optimize the firm’s
operational performance. This competitive environment has even greater effect on small
and medium size enterprises (SMES) due to the possible external pressure from large
size customers and also internal pressure of resource limitations of most SMEs. SMEs,
especially those in emerging countries, tend to have limited skills and resources.

Subsequently, this will result in their inability to implement the SCM and IS practices as
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intended, which will in turn reduce their ‘operational performance. Within the research
framework proposing that SCM and IS practices implemented in SMEs will influence
their performance, it was found out that both SCM and IS practices positively and
significantly influence the operational performance of sample firms (Bayraktar etal.,
2009).

In terms of bottom-line financial impact of SCM, Wagner etal. (2012) investigated
the link between supply chain fit and financial performance of the firm. The concept of
supply chain fit has been popularized by Fisher’s (1997) conceptual supply chain—
product match/mismatch framework and has its roots in the manufacturing and
operations sfrategy literature, which