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ABSTRACT

Purpose: To use publicly available financial data pertaining to market leaders in the Indian Pharma industry for calculating
various supply chain Key Performance Indicators (KPIs) and to find the impact of supply chain performance on exports.
Methodology: This paper looks at financial data that are available on public domains and effectively using them to identify
variables that affect the supply chain performance. The research uses statistical models to analyze the various KPIs and prioritize
them.

Findings: The results show which KPIs affects the supply chain performance while evaluating the effect of the same on exports of
pharmaceutical products.

Originality: Evaluation of KPIs that are considered for determining supply chain performance are unique and considered after

thorough analysis using different statistical methods.
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1. Introduction

A supply chain encapsulates processes, by which
raw materials are worked upon and turned into
final products and delivered to customers, through
warehousing, distribution activities, retailing, and
so on (Cooper et al., 1997). A typical supply chain
conists of many echelons, and each echelon can
include numerous facilities, resulting in complex
structures. The complexity of the supply chains
arises from the number of echelons in the number
of facilities per echelon.

India is the largest provider of generic drugs
globally. Indian pharmaceutical sector industry
supplies over 50 per cent of global demand for
various vaccines, 40 per cent of generic demand in
the US and 25 per cent of all medicine in UK.
India enjoys an important position in the global
pharmaceuticals sector. The country also has a
large pool of scientists and engineers who have
the potential to steer the industry ahead to an even
higher level. Presently over 80 per cent of the
antiretroviral drugs used globally to combat
AIDS (Acquired Immune Deficiency Syndrome)
are supplied by Indian pharmaceutical firms.
Market Size: The pharmaceutical sector was
valued at US$ 33 billion in 2017. The country’s
pharmaceutical industry is expected to expand at a
CAGR of 22.4 per cent over 2015-20 to reach
USS$ 55 billion. India’s pharmaceutical exports
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stood at US$ 17.27 billion in FY18 and have
reached US$ 19.14 billion in FY109.
Pharmaceutical exports include bulk drugs,
intermediates, drug formulations, biologicals,
Ayush & herbal products and surgicals. Indian
companies received 304 Abbreviated New Drug
Application (ANDA) approvals from the US Food
and Drug Administration (USFDA) in 2017. The
country accounts for around 30 per cent (by
volume) and about 10 per cent (value) in the US$
70-80 billion US generics market. India's
biotechnology  industry ~ comprising  bio-
pharmaceuticals, bio-services, bio-agriculture,
bio-industry and bioinformatics is expected grow
at an average growth rate of around 30 per cent a
year and reach US$ 100 billion by 2025.

We can now come to see just how important the
supply chain function of a pharmaceutical
company is to the overall performance and reach
of the firm. Efficient supply chains ensure quick
dissemination of manufactured products (needed
as the products must be delivered to customers at
maximum  efficacy), lower raw material
stockpiles (to avoid an unnecessary drain on
working capital, as well as avoid the possibility of
contamination of precursors) and sufficient
reserves of work in progress inventory (to ensure
the batch processes can be run smoothly in vent of
raw material supply fluctuations).
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This covers only a facet of the supply chain
management practices however, as supplier
relationships, payment terms on both end of the
spectrum and network design as well as
optimization come into the picture. An optimal
blend of all these parameters allow a company to
thrive by serving its customers at the lowest
possible cost while providing the same quality,
something important for any pharma company,
both in terms of margin and brand value.

Due to the increasing complexity of supply
chains, there is currently the need for measuring
and monitoring the performance of those systems,
to derive useful insights for supply chain
optimization.  Researchers point out that
measuring the performance of supply chains is a

chain is essential when managing and developing
the supply chain itself and becomes particularly
important in those contexts where supply chains
are considered a key factor of corporate success
(Waters and Waters, 2007; Olugu et al., 2011).
Moreover, performance measurement is crucial
for supply chain management, i.e. the process of
managing the processes of planning, coordinating
and controlling the movement of materials, parts
and products across the supply chain, from the
suppliers to the final customer (Simchi-levi et al.,
2008.

Major Export Destinations for India: The table
below illustrates the top 20 markets for Indian
pharmaceutical products, under the 2-digit HS
code 30, giving data such as the value of goods
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Table 1: Top 20 Destinations for Indian Pharmaceutical products under HS 30 (Source: Trade Map)

complex task, since supply chains includes exported, growth rates over different time
several actors that cooperate to achieve both horizons and % share in India’s exports
logistic and strategic objectives. Nonetheless,
performance measurement of the entire supply
\Value exportedTrade Share in (Growth inGrowth in exported
Importers in 2018 (USD palance |India's |exported valuevalue between 2017-
thousand) 2018 exports  [petween 2014- 2018 (%, p.a.)
(USD (%) 2018 (%, p.a.)
thousand)

World 14277180 12215931 100 4 11

United States 0f5024360 4707470 [35.2 5 10

America

United Kingdom 549672 471034 3.8 3 31

South Africa 537761 532440 3.8 3 )

Nigeria A17279 417279 2.9 1 11

Russian Federation 409233 407792 2.9 0 1

Brazil 257312 188307 [1.8 4 21

Canada 247982 232597 1.7 16 46

Australia 247517 230457 1.7 3 14

Kenya 227666 213806 |1.6 -4 10

Germany 215382 -5422 1.5 5 20

Philippines 207557 204967 1.5 11 7

Myanmar 201470 201467 1.4 6 11

Nepal 201383 195412 14 11 6

Sri Lanka 193785 192465 |14 6 -1

France 190407 57042 1.3 7 17

United Arab Emirates 181851 181656  [1.3 33 216

Belgium 179430 -31316 ¢ 1.3 22 19

Uganda 141003 140994 |1 -2 0

Ukraine 139771 136216 1 11 58
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2.LITERATURE REVIEW

Successful  supply chain (henceforth, SC)
performance measurement relies on the adoption
of appropriate metrics, able to capture the entire
essence of the SC process. In this respect,
performance measurement metrics should enable
evaluating and controlling the performance of the
resources, provide information for internal needs
and external stakeholders’ purposes, as well as
enable continuous performance improvement.
Among those metrics, “cost” has long been
recognized as an important metric for assessing
the efficiency of the SC, since one of the
objectives of SC management is achieving the
minimum total SC cost.

In today’s constantly changing markets, the
importance of a firm’s performance in export
markets has increased. Exporting plays a critical
role in a firm’s success, growth, and
competitiveness (Chen et al., 2016). Effective
management of supply chains (SCs) represents a
competitive strategy that fosters firms’ ability to
export their products to existing and new markets.
Roekel et al (2002) discussed that market
liberalization and increasing consumer demand in
Organization for Economic Co-operation and
Development (OECD) countries offer attractive
opportunities for agricultural exporters from
developing countries. Particularly for producers
in these countries, collaboration between trade
partners has become increasingly important for
the success of cross-border trade in the
competitive market. Supply chain management is
a dominant tool to achieve this collaboration.
Through supply chains, producers in developing
countries and emerging economies can access
market information and knowledge to enhance
their value-added activities. Some important
advantages of supply chain management are
reduction of product losses, increasing of sales,
reduction of transaction costs, a better control of
product quality and safety and the distribution of
technology, capital and knowledge among the
chain partners. Various studies have been
conducted to test the effects of the parameters on
the profitability of the firm (Brown 2002, Trivedi
2010, Bhunia et al. 2012). The results show the
positive effects on productivity of better SCM
policies, and therefore a positive effect on the
profitability as well.
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Logistics has a major effect on local and
international trade which was the departing point
to the main concept of the study which is
investigating how can logistics performance
enhance its exports and eventually its
competiveness. Logistics performance has to be
measured and controlled as it was found that it
enhances exports, which means the more the
country control its logistics performance and
more it can enhance its competitiveness through
exports.

Supply Chain Performance is also logically
thought to influence the Export Potential of a
firm, and there have been parallel researches
conducted to elucidate this very relationship. In
such studies, 3 parameters of supply chain
performance (Supply Chain Responsiveness,
Innovativeness and Agility) and their effects on
EP of a firm are studied, with the results showing
strong positive correlations for the pair of each of
the 3 parameters and the EP of the firms.
Additional findings include the effects of SC
Agility on  both  Responsiveness  and
Innovativeness, which are again found to be
positively correlated for each pair (Ayoub, H. F.
and Abdallah, A. B. (2019)).

3.METHODOLOGY

This is divided into 3 parts;

DATA COLLECTION: Data for the Top 15
companies in the Indian Pharma space
(contributing to over 90% of total market
capitalization collected from Bloomberg). The
data mentioned comprises mainly y-o-y financial
data by way of P&l statements, Balance Sheets
and Cash Flow Statements for the last 10 years
(2008-09 to 2018-19), as well as firm-wise or
overall sector exports for those very years (total
minus India revenue to serve as proxy for the
exports of the relevant company). Said data
collected for the following companies;

Abbott India

Alkem labs

Aurobindo Pharma

Cadila Healthcare

Cipla

Divi’s labs

Dr. Reddy’s labs

GlaxoSmithKline

IPCA labs
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Lupin Pharma

NATCO Pharma

Pfizer India

Sanofi India

Sun Pharma

Torrent Pharma

Screening: Out of these 15 companies, Abbott
India demonstrates a complete contribution of
India region to the revenue (100%) and shall
hence be excluded from the following study. This
leaves us with 14 companies whose financial data
IS to be usable. Out of these 14 companies, the
following have been excluded due to non-
availability of data in the stipulated time frame
(FY2008-18);

1)Alkem labs

2)Cadila Healthcare

3)Divi’s labs

4)GlaxoSmithKline

5)Lupin Pharma

6)NATCO Pharma

7)Sun Pharma

Hence, we are finally left with the following 7
companies which will constitute our sample for
the following study;

1)Aurobindo Pharma

2)Cipla India

3)Dr. Reddy’s laboratories

4)IPCA labs

5)Pfizer India

6)Sanofi India

7)Torrent Pharma
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COMPUTATION OF KPIs:
The data collected has been used to prepare a sheet and financials of Aurbindo is shown for an
example.
MPANY YEAR FY2008 ‘ FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 FY 2014 FY 2015 FY 2016 FY 2017 FY 2018
co PARAMETERS (ALL IN INR
MILLIONS)
A/C PAYABLES 4632 5148 6044 7764 6601 9638 13512 20511 24570 21547 23729
A/C RECEIVABLES 6650 8898 9560 12310 12400 15970 26366 35392 46067 27653 30802
DAYS RAW MATERIAL 75 74 71 88 70 75 83 122 118 121 138
DAYS WIP 55 51 54 71 53 55 55 77 74 72 74
DAYS FINISHED GOODS 30 28 30 45 39 52 64 118 121 120 146
INV. CARRYING COST 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
TOTAL INVENTORY 7950 8776 11025 14553 15456 19236 23675 36113 40561 43305 58584
SUPPLY CHAIN WC 9969 12526 14541 19099 21254 25568 36529 50994 62058 49412 65657
SUPPLY CHAIN MANAGEMENT COST 2492 2589 2988 3881 4234 5390 6853 9195 10092 11286 14670
D SALES 24405 30773 35754 43815 46274 58553 80998 121205 139552 150899 164998
NET SALES 24405 30773 35754 43815 46274 58553 80998 121205 139552 150899 164998
COST OF SALES 16579 19621 22562 22424 32418 33948 38159 34165 43988 48967 51813
2 DISTRIBUTION COST 902 834 783 971 1142 1543 2118 1972 1980 2625 2954
L L ERIAL
- TOTA ANNSSRCG:AOSS: MATERIA 16712 19225 23640 24544 31637 35589 39839 44046 45924 48336 63485
m COGS 15306 18399 21392 21016 30734 31809 35400 31608 41476 45592 48206
GROSS SALES 25569 31677 36513 44810 47250 60008 82592 122725 139552 150899 164998
O SUPPLY CHAIN LENGTH(DAYS) | 160 |° 153 [ 155 [ 203 162 [ 182 [ 203 [ 317 [ 314 [ 312 | 358
SCI 0.10 0.08 0.08 0.09 0.09 0.09 0.08 0.08 0.07 0.07 0.09
m SWCP 2.45 2.46 2.46 2.29 2.18 2.29 2.22 2.38 2.25 3.05 2.51
INV. T/O RATIO 3.07 3.51 3.24 3.01 2.99 3.04 3.42 3.36 3.44 3.48 2.82
' DIST. COST EFF. RATIO 0.04 0.03 0.02 0.02 0.02 0.03 0.03 0.02 0.01 0.02 0.02
DAYS SALES OUTSTANDING 95 103 96 100 96 97 117 105 120 67 68
INV. DAYS OF SUPPLY 190 174 188 253 184 221 244 417 357 347 444
DAYS PAYABLES OUTSTANDING 101 112 115 120 98 111 139 188 204 171 179
C2C 183 164 169 233 181 207 222 334 274 242 333
GM 9099 12374 14362 22799 15540 26745 45598 89597 98076 105307 116792
DIRECT TAX 536 214 1914 2251 -888 827 3635 5966 7207 7597 8183
CURRENT ASSETS 20591 22890 25060 33212 32640 41368 56312 82988 102944 92062 121782
FIXED ASSETS 3195 19375 22853 25511 29736 31361 38586 46157 56259 70432 89229
NET PROFIT 2385 1003 5634 5635 -1235 2939 11729 15758 20251 23017 24232
TOTAL ASSETS 23786 42265 47913 58723 62376 72729 94898 129145 159202 162494 211010
NET PROFIT MARGIN (%) 0.098 0.033 0.158 0.129 -0.027 0.050 0.145 0.130 0.145 0.153 0.147
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ASSET T/0 (%) 1.026 0.728 0.746 0.746 0.742 0.805 0.854 0.939 0.877 0.929 0.782
ROA 0.100 0.024 0.118 0.096 -0.020 0.040 0.124 0.122 0.127 0.142 0.115
SCR* 21913 28184 32767 39933 42040 53163 74145 112011 129460 139613 150328
TCS* 15306 18399 21392 21016 30734 31809 35400 31608 41476 45592 48206
SCFA* 1278 7749.92 9141.36 10204.4 11894.36 12544.4 15434.56 18462.72 22503.4 28172.96 35691.52
RSCFA 5.17021909 | 1.26258593 | 1.24426781 | 1.85386303 | 0.95054126 | 1.70233889 | 2.51029637 | 4.35484587 | 3.90981451 | 3.33726807 | 2.86122810

2 6 1 9 5 2 4 3 7 5 1
RWC 0.66282866 | 0.78115789 | 0.78224419 | 0.99050002 | 0.53195569 | 0.83521014 | 1.06066998 | 1.57671664 | 1.41777469 | 1.90280277 | 1.55537756
7 3 9 6 7 4 6 1 7
INV+AR-AP 9,968.7 12,526.2 14,540.6 19,099.0 21,253.8 25,568.2 36,529.1 50,993.5 62,057.9 49,411.7 65,657.1
Table 2: Mother Sheet for Aurobindo Pharma over
FY2008-18
Together, these 7 companies contribute close to Average Raw Material Inventory = (RM

70% of the market capitalization of the industry
(Source: moneycontrol).

For the mentioned companies, the following KPIs
were calculated using the financial data avalable.
1) SUPPLY CHAIN LENGTH: The total
length of the supply chain is arrived at by adding
up the days of inventory for raw materials (DRM),
days of work in progress (DWIP) and days of
finished goods (DFG). The firm that has the
minimum total length of the chain is said to have
best performance.

i) Days Raw Materials =
Material Inventory/COGS) * 365

(Average Raw

Inventory at start + RM Inventory at end)/2 COGS
= Opening stock + Purchases — Closing Stock

i) Days  WIP = (Average  WIP
Inventory/COGS) * 365

11)) Days Finished Goods = (Average FG
Inventory/COGS) *365

Then,

Total Supply Chain length = i) + ii) + iii)

Given below in a tabular format is the various
supply chain lengths prevalent over the years
mentioned for the companies within the sample;

SUPPLY CHAIN LENGTH

YEAR FY2008 |FY2009 |[FY2010 [FY2011 |[FY2012 |FY2013 |FY2014 |FY2015 |[FY2016 |FY2017 |FY2018
AUROBINDO 160 153 155 203 162 182 203 317 314 312 358
CIPLA 153 189 185 247 187 215 225 266 311 280 357
DR. REDDY'S 235 170 157 206 178 192 168 165 182 171 202
IPCA 168 157 156 161 208 214 247 322 253 285 243
PFIZER 163 142 97 119 136 113 50 115 95 97 64

SANOFI 116 136 130 120 109 124 133 156 143 143 123
TORRENT 131 157 133 177 138 383 279 271 332 379 458
PHARMA

AVERAGE 161 158 145 176 160 203 186 230 233 238 258

Table 3: Industry data for supply chain length over FY2008-18

2) SUPPLY CHAIN INEFFICIENCY RATIO:
This ratio measures the relative efficiency of
internal supply chain management. The ratio will
be low for the firms with better performance.

SCI = SCC/NS
where,
SCC = supply chain management cost, and is

equal to DC + (INV * ICC)
DC = distribution cost
INV = Inventory during a period
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ICC = Inventory carrying cost, usually taken to be
20% of Inventory value

NS = Net Sales

This measure is known as the internal supply
chain inefficiency ratio since the internal supply
chain management cost would be higher if the
operations are not optimal and there is
inefficiency in the system. Distribution cost
includes the expenses incurred in transportation
and material handling. To have an efficient and
flexible distribution, firms try to achieve
optimization in activities related to transportation,
loading, unloading and warehousing. The firms
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that manage their internal supply chain processes
in an efficient manner will have lower levels of
inventory. The lower level inventory is achieved
by better purchasing, planning, manufacturing and
distribution processes.

Given below in a tabular format is the company
wise data for the supply chain inefficiency ratio
over the time period:

SUPPLY CHAIN INEFFICIENCY RATIO

YEAR FY2008 |[FY2009 ([FY2010 |FY2011 |FY2012 |FY2013 |FY2014 |[FY2015 ([FY2016 |FY2017 |FY2018

AUROBINDO 0.10 0.08 0.08 0.09 0.09 0.09 0.08 0.08 0.07 0.07 0.09

CIPLA 0.068 0.066 0.065 0.069 0.060 0.067 0.073 0.084 0.071 0.060 0.066
DR. REDDY'S 0.054 0.047 0.044 0.050 0.047 0.044 0.049 0.048 0.046 0.052 0.052
IPCA 0.086 0.079 0.091 0.088 0.090 0.086 0.083 0.082 0.076 0.077 0.078
PFIZER 0.067 0.057 0.064 0.070 0.087 0.092 0.110 0.089 0.077 0.067 0.066
SANOFI 0.070 0.087 0.090 0.083 0.076 0.070 0.077 0.072 0.067 0.063 0.063
TORRENT PHARMA |  0.063 0.066 0.074 0.088 0.091 0.100 0.088 0.079 0.064 0.084 0.102
AVERAGE 0.073 0.069 0.073 0.077 0.077 0.079 0.081 0.076 0.068 0.068 0.074

Table 4: Industry data for supply chain inefficiency ratio over FY2008-18

3) SUPPLY CHAIN WORKING CAPITAL
PRODUCTIVITY: The analysis of firms on these
metrics will also be based on the level of
inventory, accounts receivable and accounts
payable. Firms with efficient supply chains will

SWCP = NS/SWC

where,
SWC = Supply Chain Working Capital, which is
equal to Inventory + A/c Receivables — A/C
Payables.
Given below in a tabular format is data regarding

have high supply chain working capital the SWCP of the sample companies over the time
productivity. period;
SUPPLY CHAIN WORKING CAPITAL PRODUCTIVITY
YEAR FY2008 [FY2009 FY2010 |[FY2011 |FY2012 FY2013 |FY2014 |FY2015 |[FY2016 |FY2017 FY2018
AUROBINDO 2.45 2.46 2.46 2.29 2.18 2.29 2.22 2.38 2.25 3.05 2.51
CIPLA 2.01 1.99 2.36 2.36 2.59 2.57 2.86 2.62 2.88 3.19 2.93
DR. REDDY'S 6.76 5.22 4.39 2.72 2.53 2.79 2.84 2.66 2.64 2.31 2.65
IPCA 2.25 2.33 2.50 3.06 2.96 2.57 3.43 2.46 2.48 3.26 3.10
PFIZER 8.79 12.08 7.67 9.04 5.38 6.05 6.09 8.64 12.10 46.18 -45.24
SANOFI 7.45 5.88 6.11 6.18 7.25 6.67 7.42 5.51 5.94 8.80 9.31
TORRENT PHARMA 6.34 7.29 7.52 9.19 13.59 5.61 5.97 5.55 12.32 9.67 5.08
AVERAGE 5.15 5.32 4.72 4.98 5.21 4.08 4.40 4.26 5.80 10.92 -2.81

Table 5: Industry data for supply chain working capital productivity over FY2008-18

4)RETURN ON SUPPLY CHAIN WORKING
CAPITAL: The return on working capital ratio
compares the earnings for a measurement period
to the related amount of working capital. This
measure gives some idea of whether the amount
of working capital currently being used is too
high, since a minor return implies too large an
investment. The formula is:

RWC = (SCR - TCS)/(SWC)

SCR stands for Supply Chain Revenue, which
equals Net Sales — Supply Chain Management
Cost

TCS stands for Total Cost to Serve, taken to be
COGS in this case

SWC stands for Supply Chain Working Capital

Given overleaf in a tabular format is the data
pertaining to the RWC ratios over the various
years for the sample companies;

Where,
RETURN ON SUPPLY CHAIN WORKING
CAPITAL
YEAR FY2008 |FY2009 |[FY2010 |[FY2011 ([FY2012 |[FY2013 |[FY2014 |FY2015 |FY2016 |FY2017 |FY2018
AUROBINDO 0.66 0.78 0.78 0.99 0.53 0.84 1.06 1.58 1.42 1.90 1.56
CIPLA 1.20 0.88 0.94 1.30 1.18 1.37 1.61 1.53 1.81 1.95 1.98
DR. REDDY'S 4.98 3.93 2.95 1.93 1.79 2.13 2.20 2.14 2.12 1.86 2.02
IPCA 0.96 1.00 1.05 1.33 1.50 1.30 1.99 1.51 1.35 1.95 1.67
PFIZER 5.20 6.87 3.54 5.78 3.27 3.01 0.35 5.51 6.07 26.11 -22.53
SANOFI 3.34 2.67 2.51 2.75 3.35 3.40 3.15 2.67 2.88 4.77 4.89
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TORRENT 3.82 4.81 4.48 5.51 6.81 4.01 3.85 3.70 9.59 7.03 3.62
PHARMA
AVERAGE 2.88 2.99 2.32 2.80 2.63 2.29 2.03 2.66 3.61 6.51 -0.97

Table 6: Industry data for Return on Supply Chain Working Capital over FY2008-18

5) C2C CYCLE: The cash to cash cycle is the
time period between when a business pays cash to
its suppliers for inventory and receives cash from
its customers. The concept is used to determine
the amount of cash needed to fund ongoing
operations and is a key factor in estimating
financing requirements. The cash to cash
calculation is:

C2C CYCLE

C2C CYCLE TIME = Days on Inventory + Days
Sales Outstanding — Days Payables Outstanding

Given below in a tabular format is the C2C data
for the sample companies over the mentioned time
period;

YEAR FY2008 |[FY2009 |FY2010 |FY2011

FY2012

FY2013 |FY2014 |[FY2015 |FY2016 |FY2017 |FY2018

AUROBINDO 183 164 169 233

181

207 222 334 274 242 333

CIPLA 351 242 199 279

203

257 259 315 274 205 287

DR. REDDY'S 168 87 139 302

299

277 317 356 364 488 290

IPCA 234 219 207 184

242

271 226 395 309 232 200

PFIZER 75 21 50 78

115

59 55 148 30 -23 -62

SANOFI 63 123 101 94

84

104 92 119 111 51 72

TORRENT PHARMA 48 38 46 71

-34

269 -10 -84 -64 -43 234

AVERAGE 160 128 130 177

156

206 166 226 185 165 193

Table 7: Industry data for C2C Cycle Time over FY2008-18

6)RETURN ON SUPPLY CHAIN FIXED
ASSETS: It a financial measure obtained by
dividing net profits by the fixed assets invested
into the supply chain. Companies with better
supply chains generally have a higher vlue of this
ratio. The formula is;

RSCFA = (SCR — TCS)/SCFA

SCFA stands for Supply Chain Fixed Assets,
which has been taken to be approximately equal
to 40% of total fixed assets in the Balance Sheet
of the firm.

Given overleaf in a tabular format is the data
pertaining to the RSCFA for various sample firms

where, over the time period,;
RETURN ON SUPPLY CHAIN FIXED ASSETS
YEAR FY2008 |[FY2009 |FY2010 |FY2011 |FY2012 |FY2013 |[FY2014 |FY2015 |FY2016 |FY2017 |FY2018
AUROBINDO 5.17 1.26 1.24 1.85 0.95 1.70 2.51 4.35 3.91 3.34 2.86
CIPLA 8.55 7.11 491 8.77 7.02 7.15 10.33 13.99 15.59 21.70 17.67
DR. REDDY'S 2.09 3.65 3.09 3.17 3.85 3.92 3.85 3.97 3.57 2.37 2.34
IPCA 2.03 2.18 2.33 2.37 2.68 2.74 2.95 2.20 1.91 2.16 2.04
PFIZER 0.91 0.91 0.74 1.35 0.98 0.57 0.15 1.12 0.86 0.89 0.67
SANOFI 1.03 0.92 0.79 0.96 1.11 1.23 0.94 1.10 1.15 1.22 1.22
TORRENT PHARMA 1.62 1.57 1.39 1.24 1.06 1.44 1.28 0.97 1.44 1.05 0.75
AVERAGE 3.06 2.51 2.07 2.82 2.52 2.68 3.14 3.96 4.06 4.68 3.93

Table 8: Industry data for C2C Cycle Time over FY2008-18

7)EXPORTS AS A SHARE OF TOTAL
REVENUE: This is perhaps the most important
parameter of all KPIs calculated, as it constitutes

the y variable of the relation we seek to establish.
It is simple the ratio as shown below;

Export % = (Revenues earned outside India)/NS
Where NS = Net Sales

EXPORTS

YEAR FY2008 [FY2009 |FY2010 |FY2011 |[FY2012 |[FY2013 |FY2014 |FY2015 ([FY2016 |FY2017 |FY2018

AUROBINDO 0.25 0.29 0.30 0.23 0.24 0.36 0.41 0.48 0.60 0.87 0.88|
CIPLA 0.52 0.57 0.54 0.55 0.47 0.41 0.36 0.32 0.33 0.25 0.25
DR. REDDY'S 0.81 0.84 0.82 0.82 0.84 0.85 0.86 0.87 0.85 0.82 0.82
IPCA 0.00 0.00 0.00 0.00 0.00 0.00 0.64 0.57 0.52 0.50 0.51
PFIZER 0.03 0.03 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00
SANOFI 0.21 0.23 0.20 0.18 0.17 0.25 0.26 0.26 0.00 0.00 0.00
TORRENT PHARMA 0.44 0.50 0.50 0.50 0.55 0.58 0.64 0.59 0.66 0.60 0.56
AVERAGE 0.33 0.35 0.34 0.33 0.33 0.35 0.45 0.44 0.42 0.43 0.43|
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The data for these export % on a company wise
level for all years is as given below;

Table 7: Industry data for Export % over FY2008-
18

As is seen with the data table for each KPI, the
average has also been calculated and taken to be
the industry cvalue, in order to allow us to analyze
the elationship between the variables further, as
explained in the next section.

ANALYSIS:

In order to elucidate the relationship between the
y and x variables, it was decided to go for the
regression method, so that relationships
between individual variables may also be
examined. In statistical modeling, regression
analysisis a set of statistical processes for
estimating the relationships between a
dependent variable (often called the ‘outcome
variable’) and one or more independent variables
(often called ‘predictors’, ‘covariates’, or
‘features’). The most common form of regression
analysis is linear regression, in which a researcher
finds the line (or a more complex linear

Regression Statistics
Multiple R 0.9482459
R Square 0.899170286
Adjusted R Square 0.747925716
Standard Error 0.027002857

combination) that most closely fits the data
according to a specific mathematical criterion

In some situations, regression analysis can be
used to infer causal relationships between the
independent and dependent variables.
Importantly, regressions by themselves only
reveal relationships between a dependent variable
and a collection of independent variables in a
fixed dataset. To use regressions for prediction or
to infer causal relationships, respectively, a
researcher must carefully justify why existing
relationships have predictive power for a new
context or why a relationship between two
variables has a causal interpretation.

In this case, the model expected to arise as a result
of regression is as follows;

Expected Export % = (B0) + (B1)*(SCL) +
(B2)*(SCI) + (B3)*(SWCP) + (B4)*(C2C) +
(B5)*(RSCFA) + (B6)*(RWC) + ¢

The resultant model has been assumed to be linear
in nature for a simplification of methodology and
results. The summary output of fitting data onto
the theoretical model is as shown below;
Regression Statistics

Observations 11
ANOVA

df S M F Significance

S S F
Regression 6 0.026009551 0.004334925 5.94514093 0.02310908
Residual 4 0.002916617 0.000729154
Total 10 0.028926168
Coefficients Standard t Stat P-value
Error

Intercept 0.371594986 0.333138852 5.11543575 0.007152999
SCL 0.001434052 0.000841534 1.704093486 0.163568511
SCi -5.324681556 5.546790298 -6.959957249 0.000438275
SWCP 0.117130278 0.04998538 3.343290754 0.024093185
c2cC 3.23111E-07 0.000666322 0.000484917 0.999636313
RSCFA 0.051754943 0.033774894 8.53234952 0.000302411
RWC 0.220401025 0.093498173 -2.357276287 0.077894054

4. INTERPRETATION AND RESULT

Starting off with the first table, which gives us
value of R square and adjusted R square to be
approximately 0.89 and 0.75 respectively, which
indicates a relatively good fit of the model to the
data on hand, as a majority of the variations in the
y variable (Export %) are being explained by the 6
variables (89% if we consider R square and 75%
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if we consider adjusted R Square). This shows us
that the model used is acceptable.

The ANOVA table reaffirms the fact that the
model is usable and relevant. This is as a result of
the fact that the p value is lesser than the alpha for
which the test has been conducted, which is kept
at 5%.

The last table is perhaps the most interesting, as it
plays the major role in showing the relationships
between the y and x variables, and the relevance
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of x variables in the model. All variables having p
values greater than alpha have to be discarded, as
we cannot reject the null hypothesis that the
coefficient equals 0. In this case, these discarded
variables are SCL, C2C AND RWC.

Therefore, the final model we arrive at is as
follows;

Expected Export % = 0.37159 + (-5.3246) *(SCI)
+(0.1171) *(SWCP) + (0.0517) *(RSCFA) + ¢

It should be known, however, that the coefficients
of the model will change as more and more data is
incorporated into the model, but the relationships
between variables, ie the signs of coefficients
should remain the same.
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