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ABSTRACT

With the present research project the pharmaceutical industry’s direct eco-
nomic effects are enhanced by a regional breakdown and a differentiation be-
tween economic effects by originators and generics. For this purpose the global
economic effects are divided into the continental effects for Africa, Latin and
Northern America, Asia, Europe and Oceania according to the geographical re-
gions of the UN. Therefore the global economic effects have been updated in a
first step as well. Additionally to the regional quantification an initial assess-
ment of the economic effects differentiated by originators and generics in the
pharmaceutical industry is given.

The update of the pharmaceutical industry’s economic effects and the regional
breakdown are based on statistics of official organizations such as the UNSD,
the OECD and Eurostat. The available data was the limiting factor for the dif-
ferentiation between originators and generics: available data displays primarily
figures like the production volume and sales for generics and originators. Since
the assessment of the economic effects is based on macroeconomic indicators,
assumptions had to be made in order to use the available information for a first
estimation of the economic effects differentiated by originators and generics. As
main findings the following may be noted:

e  The pharmaceutical industry was able to increase its contribution to value
added for the global GDP by 6.0 percent on an annual basis from the years
2006 to 2012, thus reaching a total of USD 437 billion.

e More than 4.4 million people worldwide are employed in the pharmaceuti-
cal industry.

e  The global economic power of the sector roughly corresponds to the eco-
nomic performance of Argentina, and there are almost as many people em-
ployed in the sector as are employed in Belgium as a whole.

e  Asia has the highest share of the global direct gross value added with ap-
proximately USD 163.3 billion, followed by Europe with USD 134.8 billion
and Northern America with USD 105.3 billion.

e Over 3 million people are working in the pharmaceutical industry in Asia.
In Europe around 750,000 employees are working in the pharmaceutical
industry. This is almost three times higher than in Northern America with
more than 270,000 employees.
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The average labour productivity for the global pharmaceutical industry
amounted to USD 98,300 in 2012. In comparison, the apparent labour pro-

ductivity in an industrialized country like Germany was USD 75,500 in
2012.

The originators in the pharmaceutical industry are responsible for 60 per-

cent of the global gross value added and 42 percent of the employment
effects.
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With the initial project “Measuring the Economic Footprint of the Pharmaceuti-
cal Industry — Feasibility Study” in 2013 the global economic importance of the
pharmaceutical industry was examined for the first time.! In calculating the
economic footprint the focus is placed on the quantification of global growth
and job-creation entailed by the economic activities of the global pharmaceu-
tical industry. The respective economic effects relate to the categories of the
System of National Accounts (SNA). The results helped to reinforce a change
in perspective: the pharmaceutical industry — from a cost driver to a motor for
value added and innovation.

The research results of the follow-up project, presented in this report, will en-
rich the public discussions about the pharmaceutical industry by yielding new
information and data concerning economic impulses coming from the phar-
maceutical industry. The additional analyses of the regional breakdown of the
economic effects and the differentiation between originators and generics will,
therefore, provide further insights.

The research approach for the project consisted of three steps: an update of the
direct effects of the economic footprint, a regional breakdown and a feasibility

check concerning the differentiation between generics and originators:

STEP I: Update of the economic footprint’s direct effects

e  Update of the industry’s key data for the year 2012, based on the United Na-

tions System of National Accounts (Chapter 2).

STEP II: Regional breakdown of the economic footprint

*  Quantification of the economic impact by different continents with a focus

on value added and employment effects (Chapter 3).

STEP llI: Feasibility check — Differentiation between originators and generics

e Review of available data and potential methods to differentiate between

originators and generics. Based on the feasibility check, a calculation of an
initial estimation was undertaken (Chapter 4).

Thus new information about the economic influence of the global pharmaceuti-
cal industry’s business activities will deliver an additional source of informa-
tion with valuable content.

1 Cf. Ostwald / Knippel (2013). The research project can be downloaded at http://www.wifor.de/ifpma.pdf
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The research project “Measuring the Economic Footprint of the Pharmaceutical
Industry” presented a feasibility study for establishing the economic footprint
of the pharmaceutical industry on the basis of the System of National Accounts.?
The project included an initial assessment of the economic effects of the global
pharmaceutical industry. Since the SNA contains only information on a one-
digit level, i.e. for the manufacturing industry, other statistics were used to
determine the gross value added of the pharmaceutical industry. In order to
disaggregate SNA data to the required degree of detail, various basis statistics
—such as INDSTAT, STAN and the ESA — had to be employed. The global direct
economic effects of the pharmaceutical industry are measured by means of the
value added approach. First valid results have shown the industry’s direct eco-
nomic effects in the period from 2006 to 2011. In particular this includes the
value added, employment, compensation of employees and production value
effects worldwide.

In the following chapter the industry’s key data will be updated for the year 2012.
For this purpose, the data availability for the updated direct economic effects
will be discussed in section 2.1. The revised and updated direct economic effects
will be presented in section 2.2 in a time series from the years 2006 to 2012.

2.1. DATABASE FOR THE MACROECONOMIC EVALUATION OF THE
PHARMACEUTICAL INDUSTRY

This section addresses the database of the pharmaceutical industry’s economic
footprint. Therefore the main macroeconomic indicators will be discussed, as
well as the changes in the existing databases since the initial project in 2013.

2.1.1. MACROECONOMIC INDICATORS TO ASSESS THE ECONOMIC
FOOTPRINT

In general, when it comes to assessing economic importance, the growth and
job-creating effects of economic units are determined in particular. In order to
shed light on the contribution to economic growth, the macroeconomic value of
the industry under consideration must be evaluated. Relevant macroeconomic
indicators include:

e  gross value added

e  production value

*  job creation

e  compensation of employees

2 Cf. Ostwald / Knippel (2013). The term “economic footprint” subsumes the economically relevant
key performance indicators of economic units in order to draw a comprehensive picture of the eco-
nomic importance of the economic unit as such.
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The gross domestic product (GDP) represents the most important economic in-
dicator. The gross domestic product serves as a measure of the economic per-
formance of a national economy and is derived from the sum of the gross value
added (GVA) of all domestic economic units (plus taxes and less subsidies). The
gross value added shows the value of the products manufactured less the pur-
chased materials and services used by an economic unit. The gross value added
thus reflects the increase in value engendered by the production process.

The contribution of an industry to the gross domestic product can be shown by
means of the gross value added. This figure also serves as an economic indicator
to compare the industry-specific development with the growth of the respec-
tive economy, i.e. the growth rates of the GDP.® The gross value added is derived
from the production value less purchased materials and services. The produc-
tion value represents an aggregate of all manufactured goods and services in
one economic unit. The production value generated in one economic unit is
exploited within the economic analysis of sectors and often serves as a prelimi-
nary calculation step to determine the gross value added.

Even more frequently than the gross value added and the production value, the
job-creating effects are pointed out as a key figure, when it comes to assessing
the economic footprint.# In addition to the total employment (headcount) the
compensation of employees can be taken into consideration.

2.1.2. DATA AVAILABILITY

The most important databases for assessing the pharmaceutical industry’s di-
rect effects are the System of National Accounts, the Industrial Statistics Da-
tabase (INDSTAT) and the European System of Accounts (ESA). The System of
National Accounts, published by the United Nations Statistics Division (UNSD),
is the highest level of national accounts. It relies on data collected by the UNSD
from the national statistical offices using an annual questionnaire. The Nation-
al Accounts Main Aggregates Database contains key economic figures starting
from the year 1970 for all of the countries recognized by the UN and thus allow
for analysis of the development of the global economy. For the update of the
direct effects the SNA provides new data concerning the global gross value
added in the manufacturing sector for the year 2012. Furthermore the SNA also
contains revised data for the previous years. Table 1 shows the variation in the
SNA 2014 compared to last year’s data.

3 Cf. UN Statistics Division (2013a).
4 Cf. Ostwald / Knippel (2013), p. 14-16.
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TABLE 1: VARIATION BETWEEN THE SNA 2014 AND THE SNA 2013 CONCERNING THE
GLOBAL GROSS VALUE ADDED OF THE MANUFACTURING SECTOR

2006 2007 2008 2009 2010 2011

Gross value added — SNA

2014 (in USD billion) 8,056.2 9,070.0 9,743.9 8,945.7 10,168.4 11,284.3

Gross value added — SNA

2013 (in USD billion) 7,988.2 9,028.1 9,735.2 8,929.6 10,203.7 11,316.5

Variation (in %) 0.85% 0.46% 0.09% 0.18% -0.35% -0.28%

Source: SNA.

The SNA 2014 includes revised data for the years from 2006 till 2011. The re-
vised data shows differences between 0.9 percent in 2006 and -0.4 percent in
2010 concerning the global gross value added of the manufacturing sector. These
variations influence the pharmaceutical industry’s gross value added, since the
SNA data is the basic database for the calculations.

The share of the pharmaceutical industry in the national manufacturing sec-
tor figures of the SNA was quantified by adopting the value added approach.
Therefore databases are needed that publish figures concerning the pharma-
ceutical industry, e.g. the European System of Accounts and INDSTAT. The
European System of Accounts is published by Eurostat on a double-digit level;
accordingly, Eurostat provides key figures about the pharmaceutical industry.
Apart from the gross value added, statistics are maintained on production
value, employment and compensation of employees. For the update of the key
figures ESA provides new data until the year 2012. Apart from the National
Accounts, industry statistics provide the essential database for determining
the economic footprint of the pharmaceutical industry. Industry statistics
serve as the starting point for the preparation of National Accounts on the
one hand, but also to answer questions specific to the industry on the other
hand. Compared to the SNA, the statistics are available at a more detailed
level (four-digit level) and thus show additional ratios. The Industrial Statis-
tics Database from the United Nations Industrial Development Organization
(UNIDOQ) is available in two versions, INDSTAT2 and INDSTAT4. Both data-
bases contain key figures for employment, production value, value added and
wages and salaries of the manufacturing sector. The designation INDSTAT4
makes it clear that the database contains ratios on a four-digit level of the
Industrial Classification of All Economic Activities (ISIC) Rev. 3, while IND-
STAT2 has data available on a two-digit level. INDSTAT4 is useful in particu-
lar for calculating the economic effects of the pharmaceutical industry since,
in accordance with the classification ISIC Rev. 3, data with regard to the phar-
maceutical industry was only collected on a four-digit level. Since a number
of statistics already published data using ISIC Rev. 4, a better data availability
will be ensured in the future after a conversion phase. Concerning the update,
INDSTAT4 contains new data for the year 2011.
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2.2. RESULTS OF THE UPDATED ECONOMIC FOOTPRINT

The following section shows the updated direct economic effects of the phar-
maceutical industry.

2.2.1. GROWTH AND EMPLOYMENT STIMULI OF THE PHARMACEUTICAL
INDUSTRY

Diagram 1 represents the development of the gross value added and the annual
growth rate of the gross value added over time.

DIAGRAM 1: DEVELOPMENT OF THE GROSS VALUE ADDED IN USD BILLIONS AND
THE ANNUAL GROWTH RATE (RED LINE) IN COMPARISON TO THE WORLDWIDE GDP
(BLUE LINE)
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Source: SNA, INDSTAT4, ESA, STAN Database, own calculation.

In the years from 2006 to 2012 the gross value added increased by USD 128.6
billion to reach a total of USD 436.8 billion. This corresponds to an average
annual growth rate of 6.0 percent. Thus the pharmaceutical industry grew
on average by 0.3 percent less than the worldwide gross domestic product
(6.3 percent). The diagram indicates that the sector experienced strongly in-
creased rates of growth in the worldwide value added with a respective 11.1
and 10.2 percent particularly in the years 2007 and 2008. In the year 2009
the sector grew by 5.3 percent, stabilizing the worldwide economy during the
global recession. In the years 2010 and 2011 the growth rate remained around
5 percent, before the industry faced a recession in 2012. The findings confirm
that the sector was able to provide positive growth stimuli worldwide during
a long period of time. The recent downturn may be a sign that the industry is
struggling under global cost reduction efforts. The most important findings
are listed in Table 2
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TABLE 2: GROSS VALUE ADDED IN THE PHARMACEUTICAL INDUSTRY IN USD BILLION

2006 2007 2010 2011

Gross value added 308.2 342.5 377.3 397.3 417.6 439.2 436.8

(USD billion)
Growth rate 11.1% 10.2% 5.3% 5.1% 5.2% -0.5%
Global share 0.61% 0.60% 0.61% 0.67% 0.65% 0.62% 0.60%

Source: SNA, INDSTAT4, ESA, STAN Database, own calculation.

The pharmaceutical industry generated a 0.6 percent share of the worldwide
gross value added in the year 2012. In relation to the gross value added of the
global manufacturing sector the pharmaceutical industry accounted for 3.8 per-
cent. In the year 2012 the economic strength of the sector roughly corresponded
to the gross value added of Argentina, with USD 434.7 billion.®

Diagram 2 shows the development of the employment in the pharmaceutical
industry as well as the annual rates of change.

DIAGRAM 2: DEVELOPMENT OF EMPLOYMENT AND THE ANNUAL GROWTH RATE
(RED LINE)
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Source: INDSTAT4, ILOSTAT, ESA, STAN Database, own calculation.

The pharmaceutical industry employs approximately 4.44 million people
worldwide. The number of people employed increased by 790,000 since 2006.
This corresponds to an average annual employment increase of 3.3 percent. The
detailed data can be seen in Table 3.

5 Cf. UN Statistics Division (2013b).
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TABLE 3: EMPLOYMENT IN THE PHARMACEUTICAL INDUSTRY (HEADCOUNT IN
THOUSANDS)

2006 2007 2008 2009 2010 2011 2012
Employment 3,649 3,680 3,829 3,919 4,070 4,237 4,443
Growth rate 0.9% 4.0% 2.3% 3.9% 4.1% 4.9%

Source: INDSTATA4, ILOSTAT, ESA, STAN Database, own calculation.

It becomes clear that the annual employment growth rates are positive through-
out, but are quite different over time. The largest increase in employment took
place in the year 2012 with a growth rate of 4.9 percent. Since no global sta-
tistics are available with regard to gainful employment, no comparison with
global growth rates can be made.

The number of people employed in the global pharmaceutical industry corre-
sponds, for instance, to the national employment figure for Belgium. In Belgium
approximately 4.5 million persons were employed in the year 2012.°

2.2.2. ASSESSMENT OF PRODUCTION VALUE AND EMPLOYEE COMPENSATION

Apart from measurement of the growth and job-creating effects of the phar-
maceutical industry the sector-specific production value and compensation of
employees was calculated on the basis of the gross value added. Table 4 shows
the development of the production value of the pharmaceutical industry.

TABLE 4: PRODUCTION VALUE OF THE PHARMACEUTICAL INDUSTRY IN USD BILLION

2006 2007 2008 2009 2010 2011 2012

Production value 651.4 728.8 822.8 844.4 899.0 964.6 966.1

(USD billion)
Growth rate 11.9% 12.9% 2.6% 6.5% 7.3% 0.2%
Value added rate 47.3% 47.0% 45.9% 47.1% 46.5% 45.5% 45.2%

Source: INDSTAT4, ESA, STAN Database, own calculation.

The production value of the pharmaceutical industry increased by an annual
average of 6.8 percent, or by USD 314.6 billion in the years from 2006 to 2012. In
the year 2012 the production value amounted to USD 966.1 billion. The value
added rate, i.e. the value added, in relation to the production value, fell by 2.1
percentage points to 45.2 percent since 2006. On average there was a value add-
ed rate of 46.3 percent.

6  Cf. Eurostat (2014).
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Table 5 lists the results for employee compensation directly paid worldwide, the
annual rates of change, employee compensation per capita and the related rates
of change.

TABLE 5: EMPLOYEE COMPENSATION IN THE PHARMACEUTICAL INDUSTRY IN USD
BILLION

2006 2007 2008 2009 2010 2011 2012

Wages & salaries (USD billion) 64.3 71.4 81.3 79.3 84.1 91.9 91.3

Growth rate 11.0% 13.9% -2.5% 6.1% 9.3% -0.7%

Wages & salaries per employee 17,600 19,400 21,200 20,200 20,700 21,700 20,600

Growth rate 10.1%  9.5% -4.8% 2.2% 50% -5.3%

Source: INDSTAT4, ESA, STAN Database, own calculation.

In the year 2012 the pharmaceutical industry paid wages and salaries in the
total amount of USD 91.3 billion. It becomes clear that the compensation rose
by 6.0 percent per year on average. However, the decrease in the compensation
of employees in 2009 and 2012 are worthy of comment. Moreover, it should
be noted that employee compensation increased by more than the number of
the employed people. This can also be confirmed by the increase in employee
compensation per gainfully employed individual. This figure increased by USD
3,000 to USD 20,600 between the years 2006 and 2012. This corresponds to an
increase of 16.6 percent in the period under review.

2.3. INTERIM CONCLUSION: THE PHARMACEUTICAL INDUSTRY’S
CONTRIBUTION TO ECONOMIC GROWTH AND JOB CREATION

The direct economic effects of the global pharmaceutical industry for the year
2012 were measured by means of official and publicly available statistics in
conjunction with the value added approach. The most important results are
summarized and represented in the following:

e  With USD 437 billion the direct gross value added of the pharmaceutical
sector roughly corresponds to the economic strength of Argentina; it rose
by nearly 42 percent in the years 2006 to 2012 and thus 6.0 percent per year
on average.

e  The production value amounted to USD 966 billion in the year 2012.

e In the year 2012 there were more than 4.4 million people employed in the
pharmaceutical industry worldwide. Since the year 2006 almost 800,000
new employment relationships were created; this equates to an annual in-
crease in employment of 3.3 percent.
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e The global compensation of employees in the pharmaceutical industry
amounts to USD 91.3 billion. This figure increased by 41.9 percent in the
period under review. In relation to the workforce this represents an average
per capita employee compensation of USD 20,600. This value has increased
by 16.6 percent since the year 2006.

These findings represent an estimate of the direct economic effects of the sec-
tor on a global scale and highlight the economic contribution of the industry to
economic growth and job creation.
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Chapter 3 consists of a breakdown of the pharmaceutical industry’s direct ef-
fects in different continents. According to the geographical regions of the UN
the economic effects in Africa, Northern America, Latin America, Asia, Europe
and Oceania will be shown. The focus lies on the quantification of the regional
value added and employment effects. In section 3.1 the methodology for the
regional breakdown will be addressed, followed by a discussion of the results
in section 3.2.

3.1. METHODOLOGY TO QUANTIFY REGIONAL ECONOMIC EFFECTS

In order to accomplish a regional analysis of the pharmaceutical industry’s eco-
nomic contribution the relevant sub-regions have to be chosen first. To achieve
this, the classification of geographical regions of the UN will be introduced,
followed by a description representing the used methodology to quantify the
regional effects. This section ends with a discussion of possible challenges with
the interpretation of the regional gross value added through the influence of
exchange rates.

3.1.1. CLASSIFICATION OF THE GEOGRAPHICAL REGIONS

The regional breakdown is based on the geographical regions of the UN (see
Table 13).” Since the United Nations SNA is the basis for the economic foot-
print calculations, the composition of geographical regions used by the Statis-
tics Division in its publications and databases serves as a template for the used
regional breakdown as well. In the UN scheme the macro geographical regions
are arranged to the extent possible according to continents. Within these group-
ings more detailed geographical regions are shown, e.g. Europe can be divided
into four sub-regions: Eastern Europe, Northern Europe, Southern Europe and
Western Europe.® In accordance with the UN scheme the regional economic
effects in Africa, Northern America, Latin America, Asia, Europe and Oceania
will be quantified.

3.1.2. DATABASE AND METHODOLOGY TO QUANTIFY THE REGIONAL
GROSS VALUE ADDED AND EMPLOYMENT EFFECTS

In order to determine the regional gross value added and employment ef-
fects within the analysis for the pharmaceutical industry the value added ap-
proach was chosen. Applying the value added approach disaggregation factors
for each country can be calculated to quantify the direct effects of the sector.

7  Cf. For a detailed regional breakdown see Table 13 in the annex; UN Statistics Division (2013c).
8 Cf. UN Statistics Division (2013c).



20

RESEARCH REPORT THE ECONOMIC FOOTPRINT OF THE PHARMACEUTICAL INDUSTRY

The worldwide gross value added of the manufacturing industry is shown in
the System of National Accounts. With the help of the value added approach
national disaggregation factors of the pharmaceutical industry as part of the
manufacturing industry are determined from basic statistics. INDSTAT4, STAN
Database and ESA form the basic statistics for the analysis. With these statistics
the share values of the pharmaceutical industry in the manufacturing industry
were determined for 73 countries altogether. These 73 countries account for
93.5 percent of the worldwide value added in the manufacturing sector in the
year 2012. Hence, a high accuracy of the quantified effects is given. The disag-
gregation factors of the countries for which no basic statistics were available
had to be determined by means of an appropriate assumption. To this end the
annual median of the known disaggregation factors of a particular region was
employed. The regional median of the disaggregation factors was determined in
accordance with the geographical regions of the UN.

However, global statistics are not available for the job-creating effects. The
System of National Accounts does not maintain any data with regard to gain-
ful employment and thus is not suitable for the calculation of job-creating ef-
fects. Within the United Nations the International Labour Organization (ILO)
is responsible for job market statistics. But there are also no ratios available
in these statistics when it comes to global job-creating effects. Thus another
approach must be selected for calculation as no global employment data are
available. The top-down approach selected for the gross value added using the
value added approach will therefore be replaced by a bottom-up method using
the basic statistics available. For this purpose the information on employment
in the pharmaceutical industry that is available at the national level must be
collected. Afterwards an estimate of the global effects on employment can be
performed using this bottom-up approach. In order to measure gainful employ-
ment all of the basic statistics were used that provide ratios on employment
in the pharmaceutical industry, i.e. INDSTAT, ILOSTAT, STAN Database and
ESA. Through evaluation of the statistics the employment figures of the phar-
maceutical industry in 78 countries could be collected. For all of the remaining
countries employment was determined based on calculation of the gross value
added. For this the relationship between employment and gross value added
was formed on the basis of regional medians. This factor was multiplied by the
gross value added of the respective country in order to determine the world-
wide job-creating effects.

3.1.3. SHORTCOMINGS OF THE REGIONAL EVALUATION - INFLUENCE OF
EXCHANGE RATES

The economic effects of the pharmaceutical industry are calculated in current
prices in USD. The SNA is using the same currency. In order to convert the data
from current prices in national currency into data in current prices in USD the
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annual period-average exchange rate has been used.® Hence, changes in the av-
erage exchange rates influence the figures of the global footprint. The influence
of the exchange rates on the economic footprint is shown via the gross value
added in Europe between 2010 and 2012 in Table 6.

TABLE 6: THE GROSS VALUE ADDED IN EUROPE FROM 2010 TO 2012

2010 2011 2012 CAGR
WifOR - Europe (USD billion) 13541 146.0 134.8
Growth rate 8.1% -7.7% -0.1%
Eurostat — EU28 (EUR billion) 84.1 85.5 83.6
Growth rate 1.6% -2.2% -0.3%
Exchange rate: EUR in USD 1.33 1.39 1.28
Growth rate 5.0% -7.7% -1.6%

Source: SNA, INDSTAT4, ESA, STAN Database, own calculation.

In 2010 and 2012 the gross value added in Europe amounts to around USD 135
billion. In 2011 the data shows a rise from to 2010 to USD 146 billion, i.e. 8.1
percent. In comparison the table shows the gross value added of EU28 in EUR.
According to the Eurostat data for the EU 28 there was only a rise of 1.6 percent
in 2011. The reason for that difference, next to the difference between the geo-
graphical sub-regions,'® is the exchange rate. In 2011 the annual period-average
exchange rate between EUR and USD was 5.0 percent higher than in 2010. From
2011 to 2012 the exchange rate fell by 7.7% percent. The gross value added in
USD in Europe shows exactly the same development in 2012. This points out
that the industry has approximately the same gross value added in 2011 and
2012 in EUR. The example shows that variations of the exchange rate essentially
complicate the time series analysis of the continental figures.

3.2. RESULTS OF THE REGIONAL BREAKDOWN

In the following chapter the regional gross value added and employment ef-
fects will be shown. The regional breakdown explores the economic effects of
the pharmaceutical industry in Africa, Northern America, Latin America, Asia,

Europe and Oceania.

9 UN Statistics Division (2013d).

10 The sub-region EU28 doesn’t consist of the same countries as the UN classification of Europe. The
figures shall only be a reference for the development of the industry in Europe.
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3.2.1. REGIONAL GROSS VALUE ADDED OF THE PHARMACEUTICAL INDUSTRY

The regional breakdown of the gross value added in Table 7 shows that Asia, Europe
and Northern America are the most important producers of pharmaceuticals.

TABLE 7: REGIONAL BREAKDOWN OF THE GROSS VALUE ADDED IN USD BILLION

2006 2007 2008 2009 2010 2011 2012

Asia 85.1 94.9 119.9 1311 148.7 157.2 163.3 11.5%

Europe 104.3 120.9 1351 130.5 135.1 146.0 134.8 4.4%

Northern America 95.4 100.4 94.2 110.5 104.9 102.6 105.3 1.7%

Latin America 18.5 20.8 22.7 18.4 20.4 25.2 249 5.1%
Africa 3.1 3.4 3.3 4.4 5.0 5.0 5.1 8.8%
Oceania 1.8 2.2 2.1 24 3.5 3.2 3.3 11.0%
Worldwide

pharmaceutical 308.2 342.5 377.3 397.3 417.6 439.2 436.8 6.0%
industry

Source: SNA, INDSTAT4, ESA, STAN Database, own calculation.

The gross value added in Asia amounts to USD 163.3 billion in 2012, i.e. nearly twice
as large as in 2006. The pharmaceutical industry in Europe creates a gross value
added of USD 134.8 billion. In Northern America the gross value added amounts
to USD 105.3 billion. The CAGR shows a strong growth of the industry in Asia,
Oceania and Africa. The gross value added in Asia showed a CAGR of 11.5 percent.
In comparison, the CAGR in Europe is 4.4 percent and in Northern America 1.7
percent. Table 8 shows the regional shares of the global gross value added.

TABLE 8: REGIONAL SHARES OF THE PHARMACEUTICAL INDUSTRY'S GROSS VALUE
ADDED

2006 2007 2008 2009 2010 2011 2012

Asia 27.6% 27.7% 31.8% 33.0% 35.6% 35.8% 37.4%
Europe 33.9% 35.3% 35.8% 32.8% 32.4% 33.3% 30.9%
Northern America 30.9% 29.3% 25.0% 27.8% 25.1% 23.4% 24.1%
Latin America 6.0% 6.1% 6.0% 4.6% 4.9% 5.7% 5.7%
Africa 1.0% 1.0% 0.9% 1.1% 1.2% 1.1% 1.2%
Oceania 0.6% 0.6% 0.6% 0.6% 0.8% 0.7% 0.8%

Source: SNA, INDSTAT4, ESA, STAN Database, own calculation.

The pharmaceutical industry’s gross value added in Asia of USD 163.3 billion
equals 37.4 percent of the global gross value added in 2012. Europe has a share
of 30.9 percent and Northern America has a share of 24.1 percent of the global
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gross value added. Asia gained 9.8 percentage points of the global share since
2006. In 2006 Europe had the biggest share of the global gross value added, fol-
lowed by Northern America and Asia. Since 2006 Europe lost 3.0 percentage
points of the global share, Northern America even lost 6.8 percentage points
owing to the low level of annual growth. The share of the global gross value
added in Latin America, Africa and Oceania remained almost at the same level.

3.2.2.REGIONAL EMPLOYMENT EFFECTS OF THE PHARMACEUTICAL
INDUSTRY

The regional breakdown of the employment effects in the pharmaceutical in-
dustry is shown in the following table.

TABLE 9: REGIONAL BREAKDOWN OF THE EMPLOYMENT (HEADCOUNT IN
THOUSANDS)

2007 2008 2009 2010 2011 2012

Asia 2,153 2,197 2,369 2,507 2,662 2,820 3,003 5.7%
Europe 737 741 734 716 728 738 749 0.3%
Northern America 310 307 302 283 281 276 271 -2.2%
Latin America 232 231 239 240 236 242 259 1.8%
Africa 199 187 169 156 146 143 142 -5.6%
Oceania 17 17 17 18 17 18 18 1.2%
Worldwide

pharmaceutical 3,649 3,680 3,829 3,919 4,070 4,237 4,443 3.3%
industry

Source: INDSTAT4, ILOSTAT, ESA, STAN Database, own calculation.
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TABLE 10: REGIONAL SHARES OF THE PHARMACEUTICAL INDUSTRY'S EMPLOYMENT
EFFECTS

2006 2007 2008 2009 2010 2011 2012
Asia 59.0% 59.7% 61.9% 64.0% 65.4% 66.6% 67.6%
Europe 20.2% 20.1% 19.2% 18.3% 17.9% 17.4% 16.9%
Northern America 8.5% 8.3% 7.9% 7.2% 6.9% 6.5% 6.1%
Latin America 6.4% 6.3% 6.2% 6.1% 5.8% 5.7% 5.8%
Africa 5.5% 5.1% 4.4% 4.0% 3.6% 3.4% 3.2%
Oceania 0.5% 0.5% 0.4% 0.5% 0.4% 0.4% 0.4%

Source: INDSTATA4, ILOSTAT, ESA, STAN Database, own calculation.

In Asia 67.6 percent of the global employment takes place, followed by Europe
with 16.9 percent. Around 6 percent of the employees in the pharmaceutical
industry are working in Northern America. In Latin America the share of the

global employment amounts to 5.8 percent.

3.2.3. REGIONAL APPARENT LABOUR PRODUCTIVITY OF THE
PHARMACEUTICAL INDUSTRY

The ratio between the gross value added and the persons employed is called the
apparent labour productivity and is shown in Table 11.

TABLE 11: APPARENT LABOUR PRODUCTIVITY IN THE PHARMACEUTICAL INDUSTRY
(GROSS VALUE ADDED PER PERSON EMPLOYED IN USD)

2006 2007 2008 2009 2010 2011 2012

Asia 39,500 43,200 50,600 52,300 55900 55700 54,400
Europe 141,500 163,000 184,000 182,400 185,600 197,800 179,900
Northern America 307,300 327,000 312,500 390,600 373,700 372,000 387,800
Latin America 79,900 89,900 95,200 76,600 86,400 103,900 96,400
Africa 15,500 18,200 19,300 28,200 34,000 35,000 36,300
Oceania 104,500 125,400 123,200 131,900 207,700 173,300 181,500
Worldwide

pharmaceutical 84,500 93,00 98,500 101,400 102,600 103,700 98,300
industry

Source: INDSTAT4, ILOSTAT, ESA, STAN Database, own calculation.

The values in the last row of Table 11 show the average apparent labour pro-
ductivity in the pharmaceutical industry. The average gross value added per
person employed amounts to USD 98,300 in 2012. The industry has by far the
highest apparent labour productivity in Northern America with USD 387,800.
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Europe has the third highest labour productivity with USD 179,900. The
industry in Asia, with the biggest share of gross value added and employ-
ment, has the second lowest apparent labour productivity with USD 54,400.
In comparison, the apparent labour productivity in an industrialized coun-
try like Germany was USD 75,500 in 2012. The labour productivity is ex-
pected to be higher when it is driven by productive inputs like skilled work
force, investments or research and development expenditures. Comparing
the resulting values for labour productivity on a regional level then North-
ern America, Oceania and Europe are in the leading positions. These coun-
tries represent by far a highly capital intensive and technology-supported
regional pharmaceutical industry."

3.3. INTERIM CONCLUSION: THE PHARMACEUTICAL INDUSTRY'S
REGIONAL DEVELOPMENT

The regional breakdown, in accordance with the UN scheme, shows the region-
al gross value added and employment effects. The most important results for the
year 2012 are summarized in the following:

*  Asiahas the highest share of the global direct gross value added of the phar-
maceutical sector with approximately USD 163.3 billion, followed by Eu-
rope with USD 134.8 billion and Northern America with USD 105.3 billion.

e  The highest annual gross value added growth at 11.5 percent takes place in
Asia. Oceania had a growth rate of 11.0 percent and Africa of 8.8 percent. In
Northern America the industry showed the smallest annual growth at 1.7
percent.

e  The regional employment breakdown displayed that over 3 million peo-
ple are working in the pharmaceutical industry in Asia. In Europe around
750,000 employees are working in this sector. This is almost three times as
many employees as in Northern America with more than 270,000 employees.

e  The average labour productivity for the global pharmaceutical industry
amounts to USD 98,300 in 2012. The industry has by far the highest appar-
ent labour productivity in Northern America with USD 387,800. In com-
parison, the apparent labour productivity in an industrialized country like
Germany was USD 75,500 in 2012.

The findings shed a first light on the regional development of the gross value
and job creation effects of the pharmaceutical industry.

11 Cf. ARCS and WIFO (1999).
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The last step of the research project consists of a feasibility check in order to
differentiate the economic effects between originators and generics. Therefore
a definition of originators and generics in the pharmaceutical industry is given
in section 4.1. Section 4.2 provides an overview of the database used for the
feasibility analysis. Based on the available data a method will be introduced
to differentiate between the economic effects by originators and generics. The
methodological approach is explained in section 4.3. The analysis is then con-
cluded in section 4.4 with a first estimation of the respective differentiated glob-
al direct economic effects of originators and generics.

4.1. DEFINITIONS: ORIGINATORS VS. GENERICS

According to a definition specified by the World Health Organization (WHO),
the medicine market consists of several major components, which can be dis-
tinguished in sub-markets. One major component describes the originator phar-
maceutical product market and represents, therefore, the innovator medicines.
These are drugs, which are protected by patent and constitute a single source
medicine until the corresponding patent expires. The market components defini-
tion further distinguishes between medicines with expired or still valid patent
protection other than originators. The component which covers medicine with
still valid patent protection includes copy versions of drugs, the legality of which
depends on patent jurisdiction. As can be seen in Diagram 3 the third market
component contains generic versions of the originator. This generics versions
market may be divided in two sub-markets: the unbranded and branded generics.”

DIAGRAM 3: STRUCTURE OF THE MEDICINES MARKET

BEFORE EXPIRY
OF PATENT

ORIGINATOR - '\
INNOVATOR PP e
MEDICINE

PROTECTED AFTER EXPIRY OF PATENT
BY PATENT

GENERIC
VERSIONS OF
ORIGINATOR

OTHER (COPY)
PRODUCTS

UNBRANDED BRANDED
GENERICS GENERICS

Source: WHO (2004), IMS Health (2006).

12 Cf. WHO (2004), p. 34.
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The following sub-chapters illustrate a brief overview of the most important
technical terms of the feasibility analysis in order to maintain an unburdened
handling of the applied terms.

4.1.1. ORIGINATOR PHARMACEUTICAL PRODUCT

An originator pharmaceutical product is a patented medicine that was interna-
tionally accredited according to the requirements of the authorized authorities
(based on its efficacy, safety and quality). Each product is identified by a brand
name. This brand name may vary between countries.”

4.1.2. GENERIC PHARMACEUTICAL PRODUCT

A generic medicine is a medical product, which displays the same qualitative
and quantitative composition in active substances as well as the same phar-
maceutical form as a reference medicine (originator pharmaceutical product).
The bioequivalence with the reference product has to be demonstrated in ac-
cordance with current guidelines of the authorized authorities.” The generic
pharmaceutical product market distinguishes two sub-markets: Unbranded and
branded generics. The unbranded generic is a product marketed under the ge-
neric name of its molecule ingredient(s). The branded generic sub-market can
be divided in original (marketed by the originator), licensed (marketed by a
company with a license) or other brands (residual suppliers).’

4.1.3. OTHER PHARMACEUTICAL PRODUCT

Within the analysis a further definition is necessary, the definition of the so
called other products.’® The other products include OTC, diagnostics and
non-therapeutics."”

4.1.4. PHARMERGING, DEVELOPED AND REST OF THE WORLD COUNTRIES

Next to the definition of the medicines market, the geographical regions
of the UN had to be classified in pharmerging, developed and rest of the
world countries. This classification was necessary to allow for the calcula-
tion of the economic effects differentiated by originators and generics. The

13 Cf. WHO (2008), p. 235.

14 Cf. European Commission (2009), p. 7.
15 Cf. IMS Health (2005), p. 2.

16 Cf. IMS Health (2006), p. 3.

17 Cf. IMS Health (2012), p. 17.
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categorization of the regional breakdown into pharmerging countries and
developed countries is based on an IMS Health study. The study divides
the global economy into developed and emerging regions, using a gross do-
mestic product limitation of USD 25,000 per capita. The countries, which
did not exceed this limit, were categorized as emerging countries. These
countries have been divided once again into pharmerging and rest of the
world countries, using calculus depending on GDP, macroeconomic figures
and an IMS Market Prognosis. Subsequently the pharmerging countries have
been chosen based on their minimum expected value creation to the global
pharmaceutical market between 2008 and 2013." The defined pharmerging
countries can be found in the annex (see Table 13).

4.2. AVAILABLE DATA TO DIFFERENTIATE BETWEEN ORIGINATORS
AND GENERICS

The feasibility check analysis had one limiting factor: available data, which
displays the global or regional gross value added or output figures for generics
and originators. The recent research analyzes primarily the volume and value
sales for generics and originators (compare Table 12)."°

TABLE 12: STUDIES CONCERNING THE DIFFERENTIATION BETWEEN ORIGINATORS
AND GENERICS IN THE PHARMACEUTICAL MARKET

Authors and Year Title Key data Geographic focus

Share of generics
in the total
pharmaceutical
market; trend in share
of generics in selected
markets

Health at a Glance 2013,

OECD, 2013 OECD INDICATORS

Global and regional

Generic volume sales;
expected global

IMS Institute
of Healthcare
Informatics, 2013

A robust generic
market: difficulties and
complexities

spendings on generics;
generics market shares
of several countries;
generic volume
penetration for chosen
countries

Global and regional

IMS Institute
of Healthcare
Informatics, 2013

The Global Use of
Medicines: Outlook
through 2017

Volume and value
sales for originators,
unbranded and
branded generics

Global and regional

EFPIA, European
Federation of
Pharmaceutical
Industries and
Associations, 2012

The Pharmaceutical
Industry in Figures —
Key Data 2013

Market share
for generics in
pharmaceutical market
sales value

Regional (Europe)

18 Cf. IMS Health (2010), p. 2.
19 This information is available worldwide and on a regional level.
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Authors and Year Geographic focus

Key data

Generics value sales
and growth; leading
generic market share
by sales and growth
contribution; generic

Global and regional

Global Pharmaceutical (for North America,

IMS Insti i
S Institute Market and Generics,

of Healthcare
Informatics, 2012

IGPA Kyoto December
2012

market size; global
volume and value

Europe, Brazil, China,
India, Russia and rest

.. of the world)
sales for originators,

unbranded and
branded generics

Dispensed generics Rx
by leading companies;
volume and value
sales for originators,
unbranded and
branded generics;
prescription growth
of medicines; global
generic sales and
growth; Top 10
generics market sales
and growth

Generic Pharmaceutical
Association Report,
2011 a year of progress

Generic
Pharmaceutical
Association, 2011

Global and regional

Generic value sales
and growth; generic
market share of total
retail market; generic
penetration in several

countries

Generic Medicines
—Where are the
opportunities and what
role will they play?

IMS Institute
of Healthcare
Informatics, 2011

Global and regional

Utilization of generic
medicines within the
unprotected markets
in several countries;
generic medicines
volume penetration in
key countries; volume
sales and value sales

Generic medicines:
Essential contributors
to the long term
health of society.
Sector sustainability
challenges in Europe

IMS Institute
of Healthcare
Informatics, 2011

Regional (Europe)

The volume of pharmaceuticals is represented in standard units (SU). This is a
measure of the number of pills, capsules, vials and ampules of active medicinal
substances in the applied drug. The value sales display the total value of phar-
maceutical sales.?

The Generic Pharmaceutical Association published figures of the global volume
and value sales in 2011 in their annual report, showing the high discrepancy
between those two parameters. The generics reach a global prescription volume
of almost 80 percent in 2011, but merely 27 percent of value sales (see Diagram
4 and Diagram 5).

20 Cf. IMS Health (2011b), p. 7.
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DIAGRAM 4: GLOBAL VALUE SALES MARKET SHARES IN % USD OF ORIGINATORS
AND GENERICS FROM 2006 TO 2011

100
90 10,1% 10,6% 12,6% 13,7%
80 Ll 12,5% 12,9% 12,8%
70
60
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40
0 79.2% 74,5% 73,4%
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B Originators B Branded generics B Unbranded generics

Source: GPhA (2011).

DIAGRAM 5: GLOBAL VOLUME SALES MARKET SHARES IN % TOTAL PRESCRIPTIONS
OF ORIGINATORS AND GENERICS FROM 2006 TO 2011
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Source: GPhA (2011).

Other research done supports this result. The IMS Health presentation “A ro-
bust generic market: difficulties and complexities” held in Athens describes
similar developments of the global generic volume sales.?! The literature re-
search of several studies supported the described observations.

Only a few studies are suitable for a national breakdown of the generic market,
which would be best to analyze the economic contribution of originators and

21 Cf. IMS Health (2013b), p. 3.
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generics. IMS Health conducted a research study to estimate the global use of
medicines and derived value sales shares for originators, generics and other
drugs for three country types.?? The report distinguishes between developed
countries, pharmerging countries and the rest of the world. Based upon this
data the feasibility check obtains nine key factors (value shares), which will be
used for the differentiation of the originators and generics on a national basis
(see Diagram 6). Hence, this data is one core element of the calculus.?

DIAGRAM 6: VALUE SHARES (KEY FACTORS) OF ORIGINATORS, GENERICS AND
REMAINING DRUGS FOR CATEGORIZED COUNTRIES IN 2012

Developed 72% 16% 12%
Pharmerging 31% 58% 11%
Rest of the World 57% 27% 16%
0 20 40 60 80 100
[l Originators Il Generics [l Others

Source: IMS Health (2013a), p. 23.

The IMS health research indicates that the generic industry has the biggest mar-
ket share of sales in pharmerging countries with 58 percent. In the developed
countries the originators generate the most sales with 72 percent. Other phar-
maceutical products remain at a relatively low level in all countries between 11
and 16 percent of the market share.

4.3. METHODOLOGY TO QUANTIFY THE ECONOMIC EFFECTS BY
ORIGINATORS AND GENERICS

The available data for the calculation refers to a different parameter then need-
ed in order to answer the research question. The IMS Health data used displays
nine key factors, which refer to the resulting value sales shares in the market.
The economic footprint analysis itself is using other categories than sales, since
the economic contribution of an industry is based on macroeconomic figures as
the gross value added. An accurate estimation of the gross value added share
could not be made without making additional assumptions. To achieve a sat-
isfactory theoretical approach it may be assumed that the value sales shares
in the relevant markets equal the gross value added shares. Hence, the value

22 Cf. IMS Health (2013a).

23 An accurate estimation of the gross value added share could not be made without making additional
assumptions, which will be presented in section 4.3 Methodology.
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creation process is identical for originators, generics and the remaining drugs.
The differences within the production process of originators and generics lead,
under real conditions, to differences within the creation of value added. Fur-
thermore the foreign trade is influencing the value sales, while the gross value
added is independent from foreign trade. It is also assumed that the regional
values shares are equal to the employment shares. The calculated country-spe-
cific labour productivity rates for the pharmaceutical industry were assumed
as identical for each industry (originators, generics and remaining drugs). The
differences in labour productivity for each sector should lead to distinctions in
labour productivity.

These existing distinctions could not yet be implemented in the methodology,
due to the poor data availability. There are several parameters known influenc-
ing the gross value adding process, i.e. compensation of employees, research
and development expenditures, consumption on fixed capital, mark-up’s, etc.
Further research should focus on these parameters and try to improve the accu-
racy of the estimation. This undertaking will not find its limits in the theoreti-
cal ideas, but in the future availability of data.

For the initial assessment of the economic effects by originators and generics
the regional breakdown of the global pharmaceutical industry was disaggre-
gated into 212 further countries. The resulting figures display the pharmaceuti-
cal gross value added of 212 countries. These countries have been categorized
into developed, pharmerging and rest of the world countries by applying the
IMS Health definition. To each country category belongs a matching set of key
factors (value shares) depending on the originators, generics or others industry
proportion (compare with Diagram 6).2* That means, for example, that China
was categorized as a pharmerging country and thus possesses a market value
share for originators of 31 percent, for generics of 58 percent and for all remain-
ing drugs of 11 percent.? In order to derive the gross value added amount of
China contributed through the production of originators the factor 0.31 was
multiplied with the derived country-specific pharmaceutical gross value added.
This applies vice versa for the generics with the factor 0.58 and the other drugs
with the factor 0.11.

The calculation approach for the employment figures is similar to the approach
explained for the gross value added differentiation. The regional breakdown
of the employment values of the global pharmaceutical industry was disaggre-
gated into 212 further countries. The resulting figures display the employment
of 212 countries grouped into developed, pharmerging and rest of the world
countries. To those country categories belongs the same matching set of key
factors (value shares), as in the analysis above described and depends therefore

24 Compare with section 4.2 Data, which highlighted and explains the differences.
25 This accounts to every country categorized as pharmerging country (compare section 4.2 Data).
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on the originators, generics or others industry proportion (compare with Dia-
gram 6). That means, for example, that the United States were categorized as a
developed country and thus possesses a market value share for originators of
72 percent, for generics of 16 percent and for all remaining drugs of 12 percent.
In order to derive the employment value of the United States generated through
the production of originators the factor 0.72 was multiplied with the derived
country-specific pharmaceutical employment. This applies vice versa for the
generics with the factor 0.16 and the other drugs with the factor 0.12.

4.4. RESULTS OF THE DIFFERENTIATION BETWEEN ORIGINATORS
AND GENERICS

The initial estimation of the direct economic effects differentiated between
originators and generics shows the gross value added and employment ef-
fects in 2012.

4.4.1. GROSS VALUE ADDED EFFECTS

The gross value added displays the value of products manufactured by a com-
pany less the value of its purchased materials and services. Hence, this perfor-
mance figure reflects the additional value generated solely by the pharmaceuti-
cal industry. The feasibility check contains a representation of findings for the
year 2012 in USD (compare Diagram 7).

DIAGRAM 7: GLOBAL GROSS VALUE ADDED IN USD BILLION AND SHARES OF
ORIGINATORS, GENERICS AND OTHER DRUGS IN 20122
[l Originators

262,1 Il Generics

[60,0%]

[l Others drugs

Source: Own calculation, IMS Health (2013a).

The gross value added of the originators industry amounts to USD 262.2 billion
in 2012 and thus represents a share of 60.0 percent of the global pharmaceutical
gross value added. The generics industry reaches a gross value added of USD
122.4 billion, which refers to 27.9 percent of the global value added share.

26 Initial assessment assumed that the value sales shares in the relevant markets equal the gross value

added shares.
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4.4.2. EMPLOYMENT EFFECTS

The global pharmaceutical industry employed approximately 4.4 million peo-
ple in 2012.#” The employment figures for the generics industry adopts with 46.6
percent or approximately 2.1 million people the leading position in terms of
headcount (compare Diagram 8).

DIAGRAM 8: EMPLOYMENT (HEADCOUNT IN THOUSANDS) AND SHARES OF
ORIGINATORS, GENERICS AND OTHER DRUGS IN 20122

[l Originators

1.860 .
[41,9%] Bl Generics

[l Others drugs

Source: Own calculation, IMS Health (2013a).

The originators’ industry represents, with approximately 1.9 million employed
people, a proportion of 41.9 percent in the global market. Even though the gross
value added share of the originators’ industry is twice as high as in the generics
industry, the employment value is higher in the generics industry.

These results indicate that the pharmerging countries are more labour inten-
sive than the developed countries. Hence, the labour productivity in the pro-
duction process for generics is lower. In measurable terms: the labour produc-
tivity of the originators’ industry amounts approximately to USD 140,900 and
the labour productivity of the generics industry amounts to approximately
USD 59,100. One additional insight, which might underline the findings, is
the high discrepancy between value and volume sales in the market shown
in Chapter 4.2. The share of generics on volume sales was 80 percent. Hence,
almost three times higher than the value sales with 27 percent of the market
(compare Diagram 4 and Diagram 5). The high generics output sold in the mar-
ket should substantially influence the workforce behind producing this level
of quantity. The pharmerging countries belong to the countries with low la-
bour costs. Therefore the primary input factor within the production process
is the employees.

27 Compare with the results in Chapter 3 of the study.

28 Initial assessment assumed that the value sales shares in the relevant markets equal the employ-
ment shares.
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4.5. INTERIM CONCLUSION: FEASIBILITY CHECK - DIFFERENTIATION
BETWEEN ORIGINATORS AND GENERICS

The aim of the feasibility check was the differentiation of the direct global eco-
nomic effects between originators and generics. The feasibility check analysis
had one limiting factor: available data, which displays the global or regional gross
value added or production value figures for generics and originators. The recent
research analyzes primarily the volume and value sales for generics and origina-
tors. In order to be able to use that data for the estimation of the macroeconomic
effects additional assumptions had to be made. The chosen methodology allowed
for an initial assessment of the economic effects by originators and generics. The
most important results are summarized in the following bullet points:

e  The gross value added of the originators’ industry amounts to USD 262.2
billion in 2012 and thus represents a share of 60.0 percent of the global
pharmaceutical gross value added.

e  The generics industry reaches a gross value added of USD 122.4 billion,
which refers to 27.9 percent of the global value added share.

e  The originators’ industry represents, with approximately 1.9 million em-
ployed people, a proportion of 41.9 percent in the global market.

e  The employment figures for the generics industry adopts, with 46.6 per-

cent or approximately 2.1 million people, the leading position in terms of
headcount.
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CONCLUSION
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Within the scope of the research project the measurement of the economic foot-
print of the global pharmaceutical industry was enhanced with regional eco-
nomic effects and a differentiation between originators and generics. With the
aid of publicly available and official statistics in conjunction with the value
added approach, an update of the calculation of the pharmaceutical industry’s
direct economic effects and the regional breakdown was performed. Based on
the result a feasibility check was conducted in order to differentiate the eco-
nomic effects between originators and generics. The most important results are
summarized and represented in the following:

e  With approximately USD 437 billion the direct gross value added of the
pharmaceutical sector roughly corresponds to the economic strength of Ar-
gentina; it rose by nearly 42 percent in the years 2006 to 2012 and thus 6.0
percent per year on average.

e  Asia has the highest share of worldwide direct gross value added of the phar-
maceutical sector with approximately USD 163.3 billion, followed by Europe
with USD 134.8 billion and Northern America with USD 105.3 billion.

e The highest annual gross value added growth with 11.5 percent also takes
place in Asia. Oceania had a growth rate of 11.0 percent and Africa of 8.8
percent. In Northern America the industry showed the smallest annual
growth with 1.7 percent.

e The production value amounts to roughly USD 966 billion in the year 2012.

e In the year 2012 there were more than 4.4 million persons employed world-
wide in the pharmaceutical industry. Since the year 2006 more than 790,000
new employment relationships were created; this equates to a 3.3 percent
annual increase in employment.

e  The regional employment breakdown shows that over 3 million people are
working in the pharmaceutical industry in Asia. In Europe around 750,000
employees are working in this sector. This is almost three times as many as
in Northern America with more than 270,000 employees.

e  Worldwide employee compensation in the pharmaceutical industry amounts
to USD 91.3 billion. This figure increased by 41.9 percent in the period un-
der review. In relation to the workforce this represents an average per capita
employee compensation of USD 20,600. This value has increased by 16.6
percent since the year 2006.
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e The labour productivity is expected to be higher when it is driven by pro-
ductive inputs like skilled work force, investments or research and devel-
opment expenditures. Comparing the resulting values for labour productiv-
ity on a regional level then Northern America, Oceania and Europe are in
the leading positions. These countries represent a highly capital intensive
and technology-supported regional pharmaceutical industry.

e  The average labour productivity for the global pharmaceutical industry
amounts to USD 98,300 in 2012. In comparison, the apparent labour produc-
tivity in an industrialized country like Germany was USD 75,500 in 2012.

e The gross value added of the originators’ industry amounts to USD 262.2
billion in 2012 and thus represents a share of 60.0 percent of the global
pharmaceutical gross value added.

e  The generics industry reaches a gross value added of USD 122.4 billion,
which refers to 27.9 percent of the global value added share.

e  The originators’ industry represents, with approximately 1.9 million em-
ployed people, a proportion of 41.9 percent in the global market.

e  The employment figures for the generics industry adopts, with 46.6 percent or
approximately 2.1 million people, the leading position in terms of headcount.

Following the initial approximation of the worldwide economic effects of the
pharmaceutical industry in 2013 the updated study delivers specified figures
for the regional breakdown and differentiation between originators and gener-
ics. In future the completion of the economic footprint with indirect and in-
duced effects would make it possible to illustrate the complete value added

chain of the pharmaceutical industry.
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6.1. VISUALIZATION OF THE REGIONAL BREAKDOWN

DIAGRAM 9: VISUALIZATION OF THE REGIONAL GROSS VALUE ADDED EFFECTS

(absolute values in USD billion, global share in % and the CAGR is shown via the color of
the continents)
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DIAGRAM 10: VISUALIZATION OF THE REGIONAL EMPLOYMENT EFFECTS

(absolute values (headcount), global share in % and the CAGR is shown via the color of
the continents)
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6.2. GEOGRAPHICAL REGIONS AND CATEGORIZATION OF THE
COUNTRIES IN DEVELOPED, PHARMERGING AND REST OF THE
WORLD COUNTRIES

TABLE 13: GEOGRAPHICAL REGION AND COMPOSITION OF EACH REGION
ACCORDING TO THE UNITED NATIONS STATISTICS DIVISION AND CATEGORIZATION
OF THE COUNTRIES IN DEVELOPED, PHARMERGING AND REST OF THE WORLD
COUNTRIES ACCORDING TO IMS HEALTH

Numerical code Geographical region and composition of each region Category
001 World

002 Africa

014 Eastern Africa

108 Burundi R
174 Comoros R
262 Djibouti R
232 Eritrea R
231 Ethiopia R
404 Kenya R
450 Madagascar R
454 Malawi R
480 Mauritius R
175 Mayotte R
508 Mozambique R
638 Réunion R
646 Rwanda R
690 Seychelles R
706 Somalia R
728 South Sudan R
800 Uganda R
834 United Republic of Tanzania R
894 Zambia R
716 Zimbabwe R
017 Middle Africa

024 Angola R
120 Cameroon R
140 Central African Republic R
148 Chad R
178 Congo R
180 Democratic Republic of the Congo R
226 Equatorial Guinea R
266 Gabon R
678 Sao Tome and Principe R

Pharmerging Countries Developed Countries Rest of the World
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Numerical code Geographical region and composition of each region Category
015 Northern Africa
012 Algeria R
818 Egypt P
434 Libya R
504 Morocco R
729 Sudan R
788 Tunisia R
732 Western Sahara R
018 Southern Africa
072 Botswana R
426 Lesotho R
516 Namibia R
710 South Africa P
748 Swaziland R
011 Western Africa
204 Benin R
854 Burkina Faso R
132 Cabo Verde R
384 Cote d'lvoire R
270 Gambia R
288 Ghana R
324 Guinea R
624 Guinea-Bissau R
430 Liberia R
466 Mali R
478 Mauritania R
562 Niger R
566 Nigeria R
654 Saint Helena R
686 Senegal R
694 Sierra Leone R
768 Togo R
019 America
419 Latin America and the Caribbean
029 Caribbean
660 Anguilla R
028 Antigua and Barbuda
533 Aruba R

Pharmerging Countries Developed Countries Rest of the World




44 RESEARCH REPORT THE ECONOMIC FOOTPRINT OF THE PHARMACEUTICAL INDUSTRY

Numerical code Geographical region and composition of each region Category
044 Bahamas R
052 Barbados R
535 Bonaire, Saint Eustatius and Saba R
092 British Virgin Islands R
136 Cayman Islands R
192 Cuba R
531 Curagao R
212 Dominica R
214 Dominican Republic R
308 Grenada R
312 Guadeloupe R
332 Haiti R
388 Jamaica R
474 Martinique R
500 Montserrat R
630 Puerto Rico R
652 Saint-Barthélemy R
659 Saint Kitts and Nevis R
662 Saint Lucia R
663 Saint Martin (French part) R
670 Saint Vincent and the Grenadines R
534 Sint Maarten (Dutch part) R
780 Trinidad and Tobago R
796 Turks and Caicos Islands R
850 United States Virgin Islands R
013 Central America

084 Belize R
188 Costa Rica R
222 El Salvador R
320 Guatemala R
340 Honduras R
484 Mexico P
558 Nicaragua R
591 Panama R
005 South America

032 Argentina P
068 Bolivia (Plurinational State of) R
076 Brazil P
152 Chile R
170 Colombia R
218 Ecuador R

Pharmerging Countries Developed Countries Rest of the World
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Numerical code Geographical region and composition of each region Category
238 Falkland Islands (Malvinas) R
254 French Guiana R
328 Guyana R
600 Paraguay R
604 Peru R
740 Suriname R
858 Uruguay R
862 Venezuela (Bolivarian Republic of) P
021 Northern America

060 Bermuda R

304 Greenland

|

666 Saint Pierre and Miquelon

|

142 Asia

143 Central Asia

398 Kazakhstan R
417 Kyrgyzstan R
762 Tajikistan R
795 Turkmenistan R
860 Uzbekistan R
030 Eastern Asia

156 China P

|

446 China, Macao Special Administrative Region

408 Democratic People’s Republic of Korea

|

496 Mongolia R

034 Southern Asia

004 Afghanistan R
050 Bangladesh R
064 Bhutan R
356 India B
364 Iran (Islamic Republic of) R
462 Maldives R
524 Nepal R

Pharmerging Countries _ Rest of the World
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Numerical code Geographical region and composition of each region Category
586 Pakistan P
144 Sri Lanka R
035 South-Eastern Asia
096 Brunei Darussalam R
116 Cambodia R
360 Indonesia P
418 Lao People’s Democratic Republic R
458 Malaysia R
104 Myanmar R
608 Philippines R
702 Singapore R
764 Thailand B
626 Timor-Leste R
704 Viet Nam P
145 Western Asia
051 Armenia R
031 Azerbaijan R
048 Bahrain R
196 Cyprus R
268 Georgia R
368 Iraq R
E
400 Jordan R
414 Kuwait R
422 Lebanon R
512 Oman R
634 Qatar R
682 Saudi Arabia R
275 State of Palestine R
760 Syrian Arab Republic R
792 Turkey D/P
784 United Arab Emirates R
887 Yemen R
150 Europe
151 Eastern Europe
112 Belarus

100 Bulgaria R

Pharmerging Countries _ Rest of the World
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Numerical code Geographical region and composition of each region Category
616 Poland D/P
498 Republic of Moldova

642 Romania

643 Russian Federation

|

804 Ukraine P
154 Northern Europe
248 Aland Islands

830 Channel Islands

|

234 Faeroe Islands R

831 Guernsey R

|

833 Isle of Man
832 Jersey
428 Latvia

|

680 Sark
744 Svalbard and Jan Mayen Islands

|

039 Southern Europe
008 Albania R

|

070 Bosnia and Herzegovina
191 Croatia
292 Gibraltar

|

336 Holy See R

|

470 Malta

499 Montenegro

|

688 Serbia R

807 The Former Yugoslav Republic of Macedonia R

Pharmerging Countries _ Rest of the World
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Numerical code

Geographical region and composition of each region

155

Western Europe

438

492

Liechtenstein

Monaco

009

Oceania

053

Australia and New Zealand

574 Norfolk Island R
054 Melanesia
242 Fiji R
540 New Caledonia R
598 Papua New Guinea R
090 Solomon Islands R
548 Vanuatu R
057 Micronesia
316 Guam R
296 Kiribati R
584 Marshall Islands R
583 Micronesia (Federated States) R
520 Nauru R
580 Northern Mariana Islands R
585 Palau R
061 Polynesia
016 American Samoa R
184 Cook Islands R
258 French Polynesia R
570 Niue R
612 Pitcairn R
882 Samoa R
772 Tokelau R
Pharmerging Countries _ Rest of the World

Category
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Numerical code Geographical region and composition of each region Category
776 Tonga R
798 Tuvalu R
876 Wallis and Futuna Islands R

Pharmerging Countries _ Rest of the World

Source: UN Statistics Division (2013c¢), IMS Health (2010).
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