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EXECUTIVE SUMMARY
Objective and main results

This report was commissioned by the International Federation of Pharmaceuti-
cal Manufacturers & Associations (IFPMA). IFPMA represents the innovative
pharmaceutical industry at the international level and in official relations with the
United Nations.

The project aims to measure the economic impact relating to the pharmaceuti-

cal industryo6s gl odrtavities and follows onithe stadndbneR & D
in 2020 by the WIfOR Institute. The study from 2020 estimated the economic
impact of the global pharmaceutical industry for the year 2017. This report now
presents updated results using the reference year 2022.

The main aim of this study is to estimate the economic impact of the global
pharmaceutical industry. Respectively, the study quantifies the economic value
in terms of the gross value added (GVA), i.e., contribution to Gross Domestic
Product (GDP), and the jobs supported by the pharmaceutical industry globally
due to its economic activity directly and its supply chain. Furthermore, the study
details the direct effects in terms of GDP contribution and supported jobs due
to research and development (R&D) activities of the business enterprises of the
global pharmaceutical sector.

This study is based on public national statistics from statistical offices and other
public sources to calculate the direct effects for GDP contribution and employ-
ment. In addition to the updated data to estimate the direct effects, the interme-
diate consumption of the global pharmaceutical industry was also estimated for
2022 using national statistics and other public sources. This data was then used
in rationale of the system of national accounts to estimate the economic key
figure of GDP contribution and jobs supported along the pharmaceutical indus-
tryé global supply chain. For the impact analysis, a widely recognized input-
output method for quantifying economic effects in the supply chain was used.
Additionally, the study estimated the economic impact of the R&D activities of
the global pharmaceutical industry. This report shows the economic impact of
the global pharmaceutical industry at a global level only.


https://www.wifor.com/uploads/2021/06/WifOR_Global_Economic_Footprint_Study_September_2020.pdf

MAIN RESULTS

THE PHARMACEUTICAL INDUSTRY CONTRIBUTED A TOTAL GDP OF
$2,295 BILLION GLOBALLY IN 2022

THE PHARMACEUTICAL INDUSTRY CREATED A DIRECT GDP CONTRIBU-
TION OF $755 BILLION WORLDWIDE. THE ECONOMIC ACTIVITY OF THE IN-
DUSTRY LED TO |INDIRECT EFFECTS OF $978 BILLION AND
INDUCED EFFECTS OF $562 BILLION IN OTHER INDUSTRIES WORLDWIDE.

TOTAL GDP CONTRIBUTION FACTOR OF 2.04

FOR EVERY DOLLAR OF GDP CONTRIBUTED BY THE PHARMACEUTICAL & H
INDUSTRY DIRECTLY, AN ADDITIONAL $2.04 WAS SUPPORTED GLOBALLY .
BASED ON INTER-INDUSTRY AND INTER-COUNTRY LINKAGES. e ’

THE PHARMACEUTICAL INDUSTRY SUPPORTED A TOTAL
EMPLOYMENT OF 75 MILLION GLOBALLY IN 2022

0O OUT OF THE TOTAL 74.9 MILLION JOBS SUPPORTED BY THE PHARMACEU-

: M ; TICAL  INDUSTRY, 7.8 MILLION JOBS WERE SUPPORTED
DIRECTLY, 44.7 MILLION JOBS WERE SUPPORTED INDIRECTLY AND 22.4
MILLION WERE SUPPORTED BECAUSE OF INDUCED EFFECTS IN THE SUP-
PLY CHAIN.

TOTAL EMPLOYMENT FACTOR OF 8.54

FOR EVERY JOB CREATED BY THE PHARMACEUTICAL INDUSTRY /r% :
DIRECTLY, AN ADDITIONAL 8.54 JOBS WERE SUPPORTED GLOBALLY 5 r% / :
BASED ON INTER-INDUSTRY AND INTER-COUNTRY LINKAGES. e ’

CHEMICAL INDUSTRY IS THE TOP SUPPLIER AND HUMAN HEALTH
SERVICES INDUSTRY IS THE TOP BUYER OF THE PHARMACEUTICAL
INDUSTRY

Lo

{é} THE CHEMI CAL | NDUSTRY I S THE PHARMACEU
* SUPPLIER WITH 19.8% SHARE. WITH 52.4% SHARE, THE HUMAN HEALTH

SERVICE INDUSTRY IS THE LARGEST BUYER OF THE PHARMACEUTICAL IN-

DUSTRY GLOBALLY.

N o
. .
------

R&D IS A FUNDAMENTAL PART OF THE PHARMACEUTICAL R
INDUSTRY S

THE GLOBAL PHARMACEUTI CAL I NDUSTR
CONTRIBUTED A GDP OF $227 BILLION AND EMPLOYED MORE THAN
1.1 MILLION PEOPLE DIRECTLY IN 2022.



Introduction

In 2022, the global pharmaceutical market was valued at $1,607 billion
compared to $1,135 billion in 2017%. The market has grown at an annual
rate of 5.8% since 20172 and the R&D expenditures have also increased at
an annual rate of 4% until 20222,

This study was commissioned by the International Federation of Pharmaceuti-
cal Manufacturers & Associations (IFPMA), which represents the innovative
pharmaceutical industry at a global level. It works in partnership with govern-
ments, intergovernmental organizations, NGOs, civil society, patient groups, ,
global foundations, and research and academic institutions.

This study was commissioned to estimate the economic impact of the global
pharmaceutical industry for the year 2022. The aim of the study is to estimate
the economic value added and employment supported by the economic activi-
ties of the pharmaceutical industry in the world. The study also comprises the
economic impact supported by the research and development (R&D) activities
of the industry.

The pharmaceutical sector is an essential sector and proved to be the fastest
growing sector in 2021 due to the enormous contribution to the world with the
development of tests and vaccines during the COVID-19 pandemic*. The sector
has experienced rapid growth especially in the recent years and is forecasted
to grow at a compound annual growth rate of 12.5% in the next decade®. The

1 Statista 2023. Revenue of the worldwide pharmaceutical market from 2001 to 2023. https://www.statista.com/statis-
tics/263102/pharmaceutical-market-worldwide-revenue-since-2001/

2 Pena et al. (2021). Pharmaceuticals Market, Consumption Trends and Disease Incidence Are Not Driving the Pharmaceu-
tical Research on Water and Wastewater. Int J Environ Res Public Health. 2021 Mar 4;18(5):2532. doi:
10.3390/ijerph18052532.

3 European Federation of Pharmaceutical Industries and Associations (EFPIA) 2023. The Pharmaceutical Industry in Fig-
ures: Key Data 2023. https://www.efpia.eu/media/rm4kzdix/the-pharmaceutical-industry-in-figures-2023.pdf

4 Brand Directory 2022. Brand Finance Global 500 2022 Report. https://brandirectory.com/rankings/global/2022

5 Precedence Research 2023. Pharmaceutical Manufacturing Market. https://www.precedenceresearch.com/pharmaceuti-
cal-manufacturing-market
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production value® of the industry has increased from $127 billion in 2000 to $340
billion in 20227. The industry is further expected to reach a market size of $1,470
billion by 2032° with the anticipated rise in chronic diseases, an aging world
population, increase in geriatric population, diseases exacerbated by climate
change and growing incidence of novel viral diseases and antimicrobial re-
sistance. With the onset of these changes, there is a growing demand for ad-
vanced medications, technologies, vaccines and treatment options. The pan-
demic further strengthened the need for accelerating research activities, digital-
ization, and expansion of supply chains to have more resilient processes and
the adoption of innovative technologies. The pandemic also accelerated vac-
cine demand and production, thus R&D activities. In response to the increased
R&D activities during the pandemic, by the early 2022, 17 vaccines, 68 treat-
ments and 25 antivirals were developed®. The global COVID-19 vaccine manu-
facturing capacity was scaled up from zero to over 11 billion doses per year in
2021, and this excluded vaccines for other diseases. This increased to around
1 billion vaccines every month in the year 2022.

The global phar maceuti cal i ndustryos ecypnomi c

through the production of pharmaceutical products, the industry contributes di-
rectly tothe w o r |GIDB and supports a high number of employees. Secondly,
through its economic activity, the global pharmaceutical industry supports addi-
tional value creation and employment through its dependence on global supply
chains. These indirect economic effects, as well as the economic effects in-

duced by private consumption, are the global pharmaceutical indu st r y 8 s

nomic spillover effects. This study has covered both above stated effects.

Indirect effects are the effects triggered due to the purchase of materials and
services by a business. For example, pharmaceutical company A, purchases
chemicals from a local chemical supplier to produce pharmaceuticals. This
chemical supplier in turn also makes purchases to manufacture its chemicals.
Thus, the demand for chemicals from pharmaceutical company A triggers em-
ployment and economic activity at the chemical supplier and its suppliers. This
chain of events together will make the indirect impacts of the pharmaceutical
company A.

6 Production value measures the amount produced by a unit, the industry in this case which includes change in stocks and
resale of goods and services. Therefore, it represents the value of goods and/or services produced in a year, whether sold
or stocked.

" European Federation of Pharmaceutical Industries and Associations (EFPIA) 2023. The Pharmaceutical Industry in Figures:
Key Data 2023. https://www.efpia.eu/media/rm4kzdix/the-pharmaceutical-industry-in-figures-2023.pdf

8 International Federation of Pharmaceutical Manufacturers and Associations (IFPMA) 2022. Applying Lessons Learned from
Covid-19: To Create a Healthier, Safer, More Equitable World. May 2022. https://www.ifpma.org/publications/applying-les-
sons-learned-from-covid-19-to-create-a-healthier-safer-more-equitable-world/
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In addition to the indirect effects, the induced effects are the effects triggered
due to the expenditure of the disposable income of the employees of the com-
pany and in the supply chain. For example, the employees of pharmaceutical
company A, as well as those of the chemical company stated above and its
suppliers, receive wages and salaries. The induced effects manifest when these
employees spend their income by purchasing goods and services such as food,
or clothing. Thus, spending wages and salaries on food or clothing, triggers
economic and employment effects which are known as induced effects of the
pharmaceutical company A.

-

The present impact evaluation is based on indust
International Standard Industrial Classification of All Economic Activities (ISIC)

Rev. 4. In it, class C21 defines the pharmaceuti cal
basic phar maceuti cal product s and phar maceutic

basic pharmaceutical products, pharmaceutical preparations, medicinal chemi-
cal, and botanical products.®

The study also includes the direct GDP created in the world by the R&D?° activ-
ities of the global pharmaceutical industry. For the impact of R&D activities, the
R&D expenditure by the business enterprises and the R&D personnel engaged
in the business enterprises of the pharmaceutical sector was accounted for. The
business enterprises include all resident corporations and non-profit institutions
(NPIs) and thus, it includes both private business enterprises (both publicly
listed and traded, or not) and public business enterprises (i.e. government-con-
trolled enterprises)!. This is in-line with the C21 sector classification of the sec-
tor. The year of analysis of the study is 2022.

SUPPLY AND DEMAND STRUCTURE

In 2022, the global pharmaceutical industry had a total intermediate consump-
tion? from other sectors, i.e. goods and services consumed as inputs either

9 United Nations, International Standard Industrial Classification of All Economic Activities, Revision 4, Statistical Papers
Series M No.4/Rev.4, 2008, New York.

10 with the launch of the Frascati Manual by the OECD starting from September 2014, research and development (R&D)
services are no longer recorded purely as production inputs. Instead, R&D is treated as contributor to economic performance,
and it is seen as a creator of a capital asset and hence a contribution to national wealth. Based on this development, the
costs invested in R&D are considered to build intellectual property, which creates value for the economy regardless of its
immediate financial return.

11 Frascati Manual 2015. Guidelines for Collecting and Reporting Data on Research and Experimental Development. The
Measurement of Scientific, Technological and Innovation Activities.

12 Intermediate consumption is a national accounts concept which measures the value of the goods and services consumed
as inputs by a process of production. It excludes fixed assets whose consumption is recorded as consumption of fixed capital.
The goods and services may be either transformed or used up by the production process. It can also be measured as the
difference between gross output and the GDP contribution.

C



transformed or used up by the production process®®, of $1,301 billion. The top
ten suppliersofi nputs for the gl obal phar maceuti cal sect
tion make up over two thirds of the total intermediate consumption of the corre-
sponding sector (see: left column in Table 1). The global pharmaceutical indus-

tryds top supplier of goods or services from oth
with a share of 19.8%, followed by the agricultural sector with a contribution of

9%.

Vice versa, the gl obal phar maceuti cal i ndustry?o

other sectors, i.e. intermediate goods consumed by other sectors for their pro-
duction of goods and services, equals $930 billion 2022. The top ten buyers of
intermediate pharmaceutical goods consume almost 85% of overall intermedi-
ate outputs (see: right column in Table 1). The top buyer of pharmaceutical in-
termediate goods is the human health and social work activities sector (e.qg.
hospital supplies and prescription drugs) with a share of 52.4%, followed by
8.8% used by the chemical sector.

Table 1: Top ten industrial suppliers of inputs to the pharmaceutical industry
and top ten industrial buyers of intermediate goods from the pharma-
ceutical industry (in percent for 2022).

Top 10 suppliers to the global Top 10 buyers of the global
pharmaceutical industry pharmaceutical industry

Chemicals 19.8% Human health services 52.4%
Crop and animal production 9.0% Chemicals 8.8%
Wholesale trade 7.7% Education 4.0%
Legal, accounting and consulting 71% Other services activities 3.9%
Mining and quarrying 4.8% Public administration and defence 3.2%
Administrative and support services 4.3% Crop and animal production 3.0%
Coke and refined petroleum 4.2% Rubber and plastic products 2.9%
Land transport services 3.5% Coke and refined petroleum 2.9%
Food, beverages and tobacco 3.4% Food, beverages and tobacco 1.7%
Utilities 3.0% Construction 1.5%

Source: Own estimation using the WifOR model.

13 United Nations Statistical Division: Glossary of the 1993 System of National Accounts (§ 6.147.).



Economic impact of the
pharmaceutical industry

This chapter presents the key findings from the economic impact assessment
ofphar maceuti cal i randuR&D actvilies glaballyn mhe BDR
contribution and the employment supported are the key indicators measured.

2.1 Economic Impact

In addition to the direct effects, this analysis includes indirect and induced eco-
nomic effects that are the immediate economic effects generated by a company
or industry. Indirect effects are triggered through the procurement of goods
and services from suppliers. Due to this stimulus, economic activity is increased
along the entire supply chain. This increase is reflected in GDP contribution and
other key economic factors. Induced effects capture the economic participation
of households and their consumption patterns: they quantify the overall effects
on the economy that are triggered by the expenditure generated by the direct
wages and salaries paid by a company and those which are indirectly generated
along supply chains. The combination of indirect and induced effects is called
spillover effects. Total economic effects refer to the sum of all three (direct,
indirect, and induced effects) (see Figure 1).



Figure 1: Diagram of the economic impact analysis: direct, indirect and induced
effects triggered through economic activities of the global pharmaceutical in-
dustry.

Procluction R&ID Wholesale

&

Businoss . f\
b ®

Direct effects

Economic activities
of the company

+
Spillover effects Materials and services
purchase triggered g l i
| ripple effects along the g |_@—_| |
Indirect effects supply chain e |

Source: Own illustration.

2.1.1 GDP contribution

A central figure of the economic impact analysis is the GDP contribution, or the

gross value added (GVA). GVA is defined as output (at basic prices) minus in-

termediate consumption (at purchaser prices). It is a measure of the contribution

to the GDP of a country, or the entire world made by an individual producer,

industry, or sector. The sum of GVA over all industries or sectors plus taxes on

products minus subsidies on products yields the gross domestic product

(GDP).** In this sense, GVA is the indicator to compare the creation of value

among economic actors. Many of the targets
Development Goal 8 (SDG 8: Decent work and economic growth) are defined

in terms of GDP contribution or GVA.

The pharmaceutical industry created a total GDP contribution of $2,295 billion

in 2022 globally through its business activities. Out of this total impact, the phar-

maceutical industry has contributed a direct GDP contributiont o t he wor |l dés
GDP of $755 billion which equals 0.7% of the global GDP or about the GDP of

Switzerland in 202215,

14 United Nations Statistical Division: Glossary of the 1993 System of National Accounts (§ 1.6.; 2.172.; 6.4.; 6.222.).

15 This pharmaceutical industry is a part of the global Life Sciences industry, which is made up of the pharmaceutical and the
MedTech industry together. The life sciences industry contributed $859 billion globally in 2022, which equals 0.9% of global
GDP.These results are sourced from the Health Economy Reporting study done for Novartis in 2024. The economic impact
of the global industrial health economy was estimated which entails the life sciences industry (i.e., the pharmaceutical industry



Figure 2: Trend of direct GDP contribution (represented by blue bars) and an-
nual growth rate of the global pharmaceutical industry (represented by
red line) between 2011 and 2022.

L 55
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-1%
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mmmm GDP contribution (in $ billion) === Annual Growth Rate (%)

Source: Eurostat, OECD, ADB, WIOD and National Statistics; WifOR calculation.

Note: There is a difference in the direct GDP contribution for the past years compared to the last
project because of the updating of sources and the resulting level effect of the past estimates.

The direct GDP contribution of the industry has increased by more than 20% in
the past decade from $623 billion in 2012 to $755 billion in 2022. The industry
also witnessed a markable growth between 2021 and 2022 (see Figure 2), pos-

sibly driven by the increased supply of medications and vaccinations during the
pandemic period?®.

(C21) and MedTech industry) and the services of industry
that the results of these two studies are not comparable as the methodology used by WifOR for the Novartis study is different.
Therefore, any type of comparison is to be done discreetly.

16 Atradius (2022). Industry Trends Pharmaceuticals 2022. https://group.atradius.com/publications/industry-trends/pharma-
ceuticals-industry-trends-global-overview-2022.html
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Figure 3: Direct and spillover GDP contribution effects of the global pharma-
ceutical industry in 2022.

Indirect effects $978 billion (3791 billion)

Total GDP coentribution in 2022 (2017): $2,295 billion ($1,838 billion)

Source: Data from National accounts, OECD, Eurostat, ADB and AfDB; data from WIOD; WifOR
calculation.

The direct GDP contribution!” created globally is estimated to be of $755 billion
and $978 billion in the form of indirect and $562 induced effects. The indirect
and induced effects make a total spillover effect'® of $1,540 billion globally (see
Figure 3). Therefore, this makes a total GDP contribution of $2,295 billion or
$2.3 trillion in the year 2022. There has been an overall increase of 25% ob-
served in the GDP contribution of the pharmaceutical sector compared to 2017.
The total GDP contribution of the pharmaceutical industry in 2017 was $1,838
billion®. The increase in 2022 is dominated by the increase in the direct GDP
contribution (wherein, the direct effects increased by 42%, the indirect by 24%
and induced by 9%) compared to 2017. The moderate increase in the spillover
effects compared to the increase in direct effects is due to the resulting inflation
from the COVID-19 pandemic and energy crisis. This reduced the purchasing
power, and this reduced spending on goods and services, leading to moderate
spillover effects.

Additionally, it can be stated that for every dollar of GDP contribution created
directly by the pharmaceutical sector, a further $2.04 of value was created along
the global supply chain. This can be termed as a GDP contribution factor as
well, which is GDP contributed to the global supply chain (spillover effect) for
every GDP contributed directly.

“The direct GVA describes a
cause of its own economic activities as well as its production, R&D activities, and wholesale. The value added is the key
figure formeasurin g a countryds devel opment and itos

direct GDP contribution or

economic

18 Spillover effects include the indirect and induced effects. The indirect effects are triggered by ripple effects along the global
supply chain and the induced effects by the disposable

19 WIifOR Institute 2020. The Global Economic Impact of the Pharmaceutical Industry. https:/www.wifor.com/uplo-
ads/2021/06/WifOR_Global Economic_Footprint Study_ September_ 2020.pdf

companyos

prospective of
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Compared to the financial services® and utilities?! industry with a spillover GDP
contribution factor of 1.22 and 0.62 respectively, the pharmaceutical industry
performed better. In case of the automotive industry with a GDP contribution
spillover multiplier of 4.9, there was a smaller effect in the supply chain gener-
ated by the economic activity of the pharmaceutical industry.

The GDP contributed effects were triggered mostly in the same geographical
region where they occurred. This means that a geographical region received
the highest GVA spillover effects by its own region, demonstrating more regional
supply chains rather than interregional.

This rationale of the inward regional impacts can be explained by the COVID-
19 pandemic. The pandemic brought in major supply chain disruptions globally,
because of which the countries tried to establish an invert strategy from import-
ing to production in own country or own economic area to avoid any supply
chain disruptions. In addition, an invert strategy can also avoid high transporta-
tion costs due to rising inflation which was particularly observed in 2022.

2.1.2 Employment

The gl obal p h ar ma lusneds iactiaties have suppsrteda thed s

w o r |labdr sarket in addition to the GDP contribution. In 2022, the pharma-
ceutical industry supported around 75 million jobs.

The global pharmaceutical industry supported 7.8 million persons directly. In the
global supply chain additionally 44.7 million persons were supported indirectly,
and 22.4 million persons were supported through induced employment effects.
Together, this yielded spillover effects of 67 million persons in 2022. Thus, the
global impact of the global pharmaceutical industry including both the direct and
the spillover effects on all the countries and along the global supply chain equal
to 74.9 million jobs (see Figure 4).

Figure 4: Direct and spillover employment effects of the global pharmaceutical
industry in 2022.

20 The financial services industry includes the financial service activities, including insurance, reinsurance and pension fund-
ing activities and activities to support financial services. This also includes the activities of holding assets, such as activities
of holding companies and the activities of trusts, funds and similar financial entities.

21 The utilities industry includes the activity of providing electric power, natural gas, steam, hot water and the like through a
permanent infrastructure (network) of lines, mains and pipes.

74.9
million

jobs supported by the
global pharmaceutical in-

dustryos
ties globally in 2022.

busi



%@ I% Total employment contribution in 2022 (2017): 74.9 million jobs (74.3 million)
Direct effects (5 5 million)

Indirect effects

Source: Data from Labor Force Surveys, ILO, OECD, Eurostat, and AfDB; data from WIOD;
WIifOR calculation.

There has been an overall 1% increase in employment supported from 2017 to
2022. This increase is dominated by the increase in direct employment (wherein,
42% increase in direct, 1% decrease in indirect and 6% decrease in induced
effects). There is a decrease in spillover effects because of inflation and related
increased labor costs. Additionally, the spillover employment was affected by
the supply chain disruptions in the global supply chain during the pandemic.

The graph above also represents an employment factor?? of 8.54, which means
for every job created directly, a further 8.54 spillover employment were sup-
ported along the w o r |sdpplschain.

Compared to the automotive and financial services industry with a spillover em-
ployment factor of 6.9 and 5.7 respectively, the pharmaceutical industry per-
forms better. In case of the utilities industry with a spillover employment multi-
plier of 15.9, there is a smaller effect in the supply chain generated by the eco-
nomic activity of the pharmaceutical industry.

Similar to the GDP contributed spillover effects, the spillover employment was
triggered mostly in the same countries where they occurred, i.e., the countries
witnessed inward impacts. The rationale behind more inward regional impacts
is congruent with the regionalized spillover effects of GDP contribution. Be-
cause of this inward regional impact, the spillover jobs supported are located in
their own geographical region rather in other parts of the world.

Table 2 shows the growth of labor costs and employee compensation in the
global pharmaceutical industry between 2011 and 2022. Thereby the labor
costs represent the total labor compensation paid in the whole pharmaceutical
industry. This has shown an increasing trend in the last decade, same as the
employee compensation (labor compensation per employee in the pharmaceu-
tical industry). Especially within the two years after the COVID-19 pandemic the
labor costs have increased rapidly.

22 Employment or job supported in the global supply chain (indirect and induced) for every job supported directly.
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Table 2: Growth of labor costs and employee compensation in the global phar-
maceutical industry between 2011 and 2022.

2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 [ 2020 | 2021 | 2022 ]

1350 1383 1415 1466 1498 1532 1546 1541 1566 1609 1658 1760

Labor costs
(in $ billion)

Growth rate 24% 23% 36% 22% 23% 09% 03% 16% 27% 31% 6.1%

Employee

. . 16,415 16,886 17,358 18,278 18,339 18678 19,385 19532 19,688 20,150 20,998 22,369
compensation (in $)

Growth rate 29% 28% 5.3% 0.3% 1.8% 3.8% 0.8% 0.8% 2.3% 42% 6.5%

Source: Eurostat, OECD, ADB, WIOD and National Statistics; WifOR calculation.

Note: There is a difference in the figures above for the past years compared to the last project
because of the updating of sources and the resulting level effect of the past estimates.
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2.2 Impact of R&D activities

Research and development (R&D) enable an infinite number of new combina-
tions of existing resources and is thus regarded as the origin of knowledge-
based qualitative economic growth. The work of 2018 Nobel Prize winner in
economics Paul Romer includes such core results and underlines the im-
portance of R&D for long-term economic growth. R&D is crucial for maintaining
competitiveness and being consistent with regional strategies like the Europe
2020 and the OECD Innovation strategy that include innovation-policy
measures to promote R&D.

Figure 5: Treatment of R&D before and after the revision of the System of Na-
tional Accounts.

OLD APPROACH Revision of System NEW APPROACH
of National Accounts
R&D as value contributor
R&D as cost factor ) Growth, employment, demand-stimulus, ...
Value of R&D assianed to output Value of R&D independent of outcome
9 P Patents, novel products, ...
Merely volume of R&D expenditures ) Value-based R&D indicator

Revenue Revenue R&D-Output %
i i dditional
ST Gross Value Added Intermediate Gross Value Added “ova
Consumption Consumption GVA

(direct contribution to GDP) (direct contribution to GDP)

Source: WIfOR illustration.

The System of National Accounts provides a binding framework for calculating

a country's GDP. A revision implemented in 2014 included the recommendation

to treat R&D as contributor to economic growth and creator of a capital asset.

The revision fundamentally changed the valuation of R&D: R&D expenditure

must now be categorized as intellectual property, which creates an economic

value for the economy regardless of its possible return. In this way, R&D can be

assigned a fAvirtual o market valwue. This change i
ward correction of the GDP of several countries in 2014.

R&D c o mp r i reative anid systematic work undertaken in order to increase
the stock of knowledge T including knowledge of humankind, culture and society
T and to devise new applications of available knowledged (s€ati Manual
2015). This covers three types of activities: basic research, applied research
and experimental development. Thus, any type of research activity that under-
takes Opured basic raséapebidbicapmebdemdol hWir oMy gh
uct development and or planning to design a new or substantially improved
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product or process, whether intended for sale or own use is included in R&D
activities.

2.2.1 GDP contribution

The GDP contribution of R&D activities is equally important as the GDP contri-
bution of business activities because with the launch of the Frascati Manual by
the OECD starting from September 2014, R&D services are no longer recorded
purely as production inputs. Instead, R&D is treated as contributor to economic
performance, and it is seen as a creator of a capital asset and hence a contri-
bution to national wealth. The revision fundamentally changed the valuation of
R&D. Based on this development, the costs invested in R&D are considered to
build intellectual property, which creates value for the economy regardless of its
immediate financial return. Therefore, using this approach it is necessary to as-
sess the contribution of a company’s R&D activities to national economic gains
i.e., to national wealth. Prior to the adoption of the Frascati Manual, R&D was
treated as a cost factor and hence diminishing national wealth. However, now
using this approach the direct economic impact i.e., the direct contribution of
R&D activities to global GDP can be measured. This paradigm assumes that
R&D activities contribute as value components to the total GDP contribution
estimated above. This impact measurement is also imperative as it is in congru-
ity with the EU 2030 sustainability and growth strategy which has a target of
achieving an R&D intensity of 3%.

In order to estimate the GDP contribution of R&D activities, the technique used
estimates this GDP contribution as a part of the total GDP contribution of the
industry. This implies that the direct GDP contribution of the R&D activities of
the pharmaceutical sector are already included in the direct GDP contribution
of the whole pharmaceutical sector i.e., $755 billion and similar for the direct
employment. This is based on the national accounts wherein R&D activities are
not separately accounted for.

To measure the economic impacts of the R&D activities, the virtual gross
markup (VGM) approach was used. The virtual gross mark-up (VGM) method
is used to estimate the direct GDP contribution of Research and Development
activities. The VGM ratio is both country and industry specific and reflects the
national differences in personnel cost, capital intensity and profitability of the
industry with regards to industry personnel cost. The R&D personnel cost for
the R&D activities of the pharmaceutical industry by country was either obtained
from OECD or estimated using the WifOR model. The region-wise share of R&D
compensation paid in the pharmaceutical sector out of the total compensation
paid in the sector was estimated using the available data from OECD. This



share was multiplied with the compensation paid in the sector by country origi-
nated from the WifOR model. The direct GDP contribution was then estimated
using these country-wise R&D specific personnel costs and the VGM.

The direct GDP contributed by R&D activities of the pharmaceutical industry
was $227 billion in 2022. There has been a 49% increase witnessed in the direct
GDP contributed by the R&D activities of the sector compared to 2014. The
directly generated GDP contribution by the R&D activities of the sector was
$152 billion in 201423, This can also be interpreted as follows: out of the total
direct GDP contribution of $755 billion in 2022 by the pharmaceutical industry,
the R&D activities contributed a GDP of $227 billion (or 30%). These R&D ef-
fects can be triggered from any direct expenditure by a business enterprise on
research and experimental development which is of considerable interest to na-
tional and international policymakers.

Figure 6: Direct GDP contribution effects of the R&D activities of the global
pharmaceutical industry in 2022.

&
& ﬁ Total GDP contribution in 2022 (2014): $227 billion ($152 billion)
$227 billion ($152 billion)

Source: Wi f OR6s own calcul ations.

2.2.2 Employment

To arrive at the direct employment supported by the R&D activities of the phar-
maceutical sector, the data was either collected from OECD or was estimated
using R&D specific personnel costs by country, similar to GDP contribution.
These R&D personnel costs were then multiplied by a country specific employ-
ment ratio of the pharmaceutical industry to arrive at the direct employment sup-
ported.

The direct employment supported by the R&D activities of the pharmaceutical
sector were 1.1 million persons in 2022. The direct employment supported has
withessed a huge increase in 2022 compared to 2014. In 2014, the employment
supported directly by the R&D activities of the pharmaceutical sector were 0.39
million persons?. This shows a 175% increase in 2022 compared to 2014. Sim-
ilar to the GDP contribution above, out of the direct employment of 7.8 million
supported by the pharmaceutical industry in 2022, 1.1 million (or 14%) is con-
tributed by the R&D activities of the sector. The persons engaged in R&D activ-

2 WIfOR Institute 2018. Understanding Public and Private Funding for Pharmaceutical R&D: Does Society Really Pay Twice?
https://www.wifor.com/uploads/2019/02/WifOR_IFPMA_Research _Report_Global Pharma_RD-1.pdf
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ities can be considered as highly trained researchers, specialists with high lev-

els of technical experience and training, and other supporting staff who contrib-

ute directly to carrying out R&D projects and activities. These include all persons

engaged directly in R&D, whether they are employed by the statistical unit or

are external contributors f ulRERyactiviies,egr ated into
as well as those providing direct services for the R&D activities (such as R&D

managers, administrators, technicians and clerical staff) by a business enter-

prise?..

Figure 7: Direct employment effects of the R&D activities of the global phar-
maceutical industry in 2022.

)
%@ ﬂ Total Employment in 2022 (2014): 1.1 million persons (0.39 million)
Direct effects

Source: OECDand Wi f OR6s own calcul ations.

1.1 million (0.39 million) persons

“OECD (2015), Alntroduction to R&D statisti c &uideline fotColectifgr ascat i Manual o, in
and Reporting Data on Research and Experimental Development, OECD Publishing, Paris. DOI:
https://doi.org/10.1787/9789264239012-3-en
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3 Conclusion

The pharmaceutical industry plays a very critical role in the global economy not
just due to its contribution to research, innovation, patient well-being, and de-
velopment of medicines and vaccines but also in terms of value added to the
global economy and employment supported.

This report estimates the global pharmaceuticali ndust r y 6 $mpaetdnon o mi ¢
terms of GDP contribution and jobs oft h e i n @wnsoperatonsdbased on

up-to-date national accounts datasets andt h e i n dcacteral and éasintry
interlinkages using input output analysis.

The pharmaceutical manufacturing activities add value to the economy due to
its direct operations and has cross-sectional industry spillover effects on other
sectors and countries in the global economy. The direct effects generated by
the industry were $755 billion in 2022, compared to $532 billion in 2017, wit-
nessing a 42% increase in terms of GDP contribution. Employment showed
similar trends as it increased from 5.5 million to 7.8 million in 2022 compared to
2017. The spillover effects of the industry have also seen an increase in the
past few years, as the GDP contribution increased from $1,306 billion in 2017
to $1,540 billion in 2022, however spillover effects for employment decreased
slightly from 68 million in 2017 to 67 million 2022 due to inflation, increased
labor costs and the supply chain disruptions in the world during the pandemic.

However, it is to note that the global pharma ¢ e u t GOPadntdilsition consti-

tutes not only from business aautcaddedt i esd value &
created by the gl obal phaheR&EDadivtesotttel 6 s R&D acti v
sector created a direct GDP contribution of $227 billion in 2022 and supported

employment of 1.1 million persons globally.

Regarding the innovation capacity, the sector commits considerable resources
to combat a myriad of diseases affecting the world, thus increasing productivity
and longevity of humans globally. The sector has already improved in terms of
GDP contribution and employment supported by the R&D activities, as evi-
denced by increases of 49% and 175% respectively over the last decade which
was stated by the WIfOR study that estimated the economic footprint of R&D
activities of the sector for the year 2014.

The global pharmaceutical impact results can be used for policy making, steer-
ing investments for health, R&D, employment, and sustainable growth. These
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can be used for various purposes like communication with the policy stakehold-
ers or government affairs, making strategic decisions including holistic steering
and decision making. These results can therefore comprehensibly state the
value added of an industry to the global economy.

Furthermore, with 52.4%, the global health sector is the primary buyer of phar-
maceutical goods and services, and the rest comprises of all the other sectors? .
This further strengthens the whole argument of perceiving health expenditures
as investments and drivers of economic growth and societal well-being?®. The
recent pandemic has further reassured this argument that there is a greater
need to place value on health globally and planning health investments strate-
gically. Therefore, better health leads to economic growth and helps to relieve
the burden on global health systems. Health investments create value through
positive returns for the health sector, the economy, employment, and, overall,
for the wealth of society.

% Please refer to Table 1 for the complete list of buyers of the pharmaceutical sector in 2022.

26 WIfOR Institute 2022. COVID-19 Policy Environment and the Importance of Health Economy in Latin America.
https://www.wifor.com/en/roi-of-health-investments/
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4 Appendix

|. Methodology

GDP contribution and Employment

The following section explains the methodology used for determining the direct,
indirect and induced effects.

To begin with the GDP contribution and employment estimates, the basic data
on direct GDP contribution and employment supported by the sector classifica-
t i dManufacturing of pharmaceutical products and pharmaceutical prepara-
tions6 o r hydc@uBtdy was collected from public sources like OECD, Eurostat,
National Accounts, ADB, AfDB and the UNSD for the year 2022 (refer to
sources listed in Figure 8 and Figure 9). This collected data covered 59 coun-
tries or 70% by total volume already (Figure 9) for GDP contribution indicator.
In case of employment, the data from public sources covered 81 countries or
48% of the volume (Figure 10). The main sources used to update the direct
employment data included Official National Labor Force surveys, OECD, Euro-
stat, ILO, ASEAN and AfDB (refer to sources listed in Figure 8 and Figure 10).

Figure 8 provides the definition of the included pharmaceutical industry based
on ISIC Rev. 4. It offers an overview of the geographical coverage by year and
by sources that were used to estimate the direct effects of GDP contribution and
employment.
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Figure 8: Technical approach and coverage for updating the direct impact of the
global pharmaceutical industry for the year 2022.

Definition of the Pharmaceutical Industry (ISIC Rev. 4)

Class 21 "Manufacture of basic pharmaceutical products and pharmaceutical preparations” as part of section C “Manufacture” includes
= basic pharmaceutical products,
= pharmaceutical preparations,

GDP contribution Employment
Coverage by number of countries  94% of countries (184 out of 195) 93% of countries (181 out of 195)
Coverage by volume 77% of volume covered by National Accounts; 57% of volume covered by National Accounts;
23% by other databases 43% by other databases
Coverage by sources Volume covered by National Accounts Volume covered by National Accounts
= Official National Statistics = Official National Labour Force Surveys
= OECD STAN = OECD STAN
= Eurostat = Eurostat
Volume covered by other databases = ILO (Labor Force Surveys)
= United Nations Statistical Division (UNSD) Volume covered by other databases
= Asian Development Bank (ADB) = |LO Modelled estimates
= African Development Bank Group (AfDB) =  ASEAN Statistical Yearbook and African
= |nput-Output-Tables, WIOD and EORA Development Bank Group (AfDB)
Range of years 2020-22 (91% of volume); 2020-22 (97% of volume);
2018-19 (9% of volume); 2017-19 (3% of volume);
2008 (0.001% of volume) 2007-16 (0.01% of volume)

Source: WIfOR illustration.

Figure 9 points out the technical approach for the direct GDP contribution. De-
pending on the availability of data, appropriate approaches were chosen to de-
termine the direct GDP contribution of the respective countries. As mentioned
above, the official data on the GDP contribution of the pharmaceutical industry
was compiled for 59 countries. This accounted for 70% of the pharmaceutical
i nd u statal diréctsGDP contribution.

The next method of collecting data for the pharmaceutical sector (C21) used
combined data of itself and of the chemical industry (C20). To arrive at the C21
values for each country, the given values were multiplied by the share of GDP
contribution of C21 in the total GDP contribution of both industries together of
the respective countries. That share was sourced from the WifOR model. The
appropriate survey methodology was used for 14 countries or 17% by volume.
For one country (Ireland) the same approach was used for, but with a share of
C21 and the manufacturing sector of computers and peripheral equipment

(C26). TheGDP contribution of |Irel wasdggdtophar maceutic

11% of the total worldwide GDP contribution of C21.

For 110 countries (resp. 2% by volume) data for the manufacturing sector (ISIC
level 1) for each country was multiplied by the share of GDP contribution of C21
in the total GDP contribution of the manufacturing sector of the respective coun-
tries. The share was sourced from the WifOR model. In total the project covers
94% of the w o r |tatad 195 countries to estimate the direct GDP contribution
of the pharmaceutical industry.
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Figure 9: Technical approach for the direct GDP contribution.

atin American &

59 countries or
70% by volume

& Pacific, 2 Europa & Central As
wd National Accounts. .
i e raane] Acsadnis 73 countries or
- Year (no. | ¢ 87% by volume

To arrive at C21 values for each country, the given values were multiplied by the share of GDP contribution of G21 in the tatal
GDP confribution of sectors €20 and C21 together of the respective countries, which is sourced from the WifOR Model.*

mbined availab sountry (Ireland),

74 countries or
98% by volume

To arrive at €21 values for each country, the given values were multiplied by the share of GDP contribution of C21 in the total
GDP contributionn of sactors C21 and C26 together of tha respactiva countrias, which is sourced from the WifOR Model.*

184 countries
Total coverage w.rt total 195
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To arrive at C21 values for each country, en C values were multiplied by the share of GDP cantribution of €21 in the
total GDP contribution of C or manufacturing sector of the respective countries, which is sourced from the WifOR Model.*

Source: WIfOR illustration.

Similar approaches were used for compiling the direct employment of the phar-
maceutical industry. Whereby, the third step w a s ne@dssary, because the em-
ployment of Ireland was caught up by another one. In total 93% of the 195 coun-
tries worldwide were covered. Therefore, it is to be noted that this study esti-
mated the global impact of the pharmaceutical industry both at a global and
country level. However, in this report only the global level results are shown.

Figure 10: Technical approach for the direct employment.

Data for C21 - 1SIC Le
aribbean, 4 Middle E: .
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- Th “ 70% by volume
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74 countries or
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DP contributionn of sectors C21 and C26 togather of the respactiva countries, which is sourced from the WifOR Model
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To arrive at C21 values for each counlrv e given C values were multiplied by the share of GDP contribution of £21 in the
total GDP contribution of € or manufacturing sector of the respective countries, which is sourced from the WifOR Model.*

Source: WIfOR illustration.

In addition to direct effects, the present analysis includes indirect and induced
economic effects. Indirect effects are triggered by the procurement of goods
and services from suppliers (other sectors than the pharmaceutical sector). Due
to this stimulus, economic activity is increased along the entire supply chain.
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