
1 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Direct Gross Value Added 
Calculation Method 
Case Study 

 
 

Nora Albu 
Dr. Katharina Zubrzycki 
Dr. Richard Scholz 
Prof. Dr. Dennis A. Ostwald 
Kurt Somweber 
Sonja Haut 



2 
 

 
 

Imprint 
 

Version 
Basel, Berlin, Darmstadt, September 1st, 2020 

 
 

Publishers 
WifOR Darmstadt 
Rheinstraße 22 
64283 Darmstadt, 
Germany  
Phone: +49 6151 50155-0 
E-Mail: dennis.ostwald@wifor.com 

 
WifOR Berlin 
Joseph-Haydn-Straße 1 
10557 Berlin, Germany 
Phone: +49 30 2325666-50 

 
 

Authors 
Nora Albu 
Dr. Katharina Zubrzycki 
Dr. Richard Scholz 
Prof. Dr. Dennis A. Ostwald 
WifOR 

 

Kurt Somweber 
Sonja Haut 
Novartis 

 
Bibliographical Data 
N. Albu, K. Zubrzycki, R. Scholz, D.A. Ostwald, K. Somweber and S. Haut, The Direct Gross Value Added 
Calculation Method, Basel/Berlin/Darmstadt, September 2020. 

 
Acknowledgement 
This project was undertaken with the financial support of Novartis. 

 
 
 
 

WifOR does not engage in research for advertising, sales promotion, or endorsement of our clients’ interests 
including raising investment capital or recommending investment decisions or for any use in litigation. 
This report was prepared by WifOR for Novartis. WifOR endeavors at all times to produce work of the highest quality, 
consistent with our contract commitments. Because of the research nature of this work the client undertakes the sole 
responsibility for the consequence of any use or misuse of, or inability to use, any information or result obtained from 
WifOR. WifOR and its employees have no legal liability for the accuracy, adequacy, or efficacy thereof. 



3 
 

Table of Contents 

1 INTRODUCTION ............................................................................. II 

2 METHOD ........................................................................................ IV 

2.1 Explanation of Basic Calculation Methods ............................................. IV 

2.2 Application of Production Approach ....................................................... VI 

2.2.1 Key learnings from the application of Production approach ................ VI 

2.3 Application of Income Approach ............................................................ VII 

2.4 Summary of Calculation Process .......................................................... VIII 

3 EXAMPLE: NOVARTIS IN CHINA ................................................... X 

3.1 Direct GDP Contribution of operation – Step 1 ....................................... X 

3.2 Direct GDP contribution of research and development – Step 2 ......... XII 

3.3 Total Direct GDP Contribution – Step 3 ................................................. XIII 

4 DISCUSSION AND OUTLOOK ................................................... XIV 

5 ANNEX ........................................................................................... XV 

5.1 GVA relevant functional cost: ................................................................. XV 

5.2 Calculation of Virtual Output ................................................................... XV 

5.3 Calculation of GVA of Export business ................................................. XVI 

LIST OF CHARTS .................................................................................. XVII 

LIST OF TABLES ................................................................................... XVII 

 
List of Abbreviations 
 
GDD  Global Drug Development 
GDP  Gross domestic product 
GVA  Gross value added  
GVC  Global value chains 
NIBR  Novartis Institutes for BioMedical Research 
R&D  Research and development 
SNA  System of National Accounts 
VGM  Virtual gross mark-up 

 
 



4 
 

 
 
 
 
 

1 Introduction 
GDP is a well-established measure of the market value of goods and services produced by a 
country to satisfy the needs of final consumers. GDP has long been used to measure the 
economic performance, societal progress of nations and ultimately, of wealth. 1 Its aggregate 
nature implies that it is possible to express how much an individual company contributes to the 
national GDP. This singular value component is defined as the direct GDP contribution of a 
company, also referred to as the direct Gross Value Added (GVA).2 

 
The system of national accounts (SNA) provides a binding framework for calculating a country's 
GDP. 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.3 

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. 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. This paradigm shift alone led to an upward correction of the GDP of several 
countries that show a high intensity of R&D activities. 

 
The treatment of R&D as capital investment can equally be applied to the corporate level.4 So 
far, the new method has been applied by Sanofi-Aventis Germany GmbH.5 Novartis has 
developed a method of calculating direct GDP contribution for all its affiliates that also applies 
the revised approach of R&D expenditure. The importance of this undertaking is not merely the 
implementation of the macroeconomic framework in the context of a global corporation. It is 
about assessing 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. Novartis implemented this methodological revision into 
its Financial, Environmental and Social impact valuation framework to calculate its direct 
economic impact i.e., its direct contribution to national and global GDP. This paradigm assumes 
that R&D activities contribute as value components to GVA. Novartis is following the 

 
 
 
 

1 IMF Web Publication: Tim Callen "Gross Domestic Product: An Economy’s ALL", Feb 2020, Web link 
2 The sum of all the gross value added of all resident institutional units engaged in production, adding taxes, and 
subtracting subsidies on products that are not already included in the value of their outputs, yields the gross 
domestic product (GDP) of a country. 
3 In the cost centric paradigm, R&D is treated as intermediate consumption and is assumed to be completely consumed 
in the value chains of the users in the current business cycle. For reference, see: System of National Accounts 
2008; European System of Accounts ESA 2010; Frascati Manual 2015, OECD; Forschung und Entwicklung in den 
Volkswirtschaftlichen Gesamtrechnungen, VGR, Destatis; Erhebung für Forschung und Entwicklung, Stifterverband; 
Identifikation der Unternehmen mit F&E Aufwendungen, Schweizerische Eidgenossenschaft. 
4 Zubrzycki, K. “Quantification of the macroeconomic contribution of internal R&D of an enterprise within the European 
System of National Accounts”, February 2020, Technical University of Berlin. 
5 Volkswirtschaftlicher Wert und Beitrag zum Wirtschaftswachstum: Bemessung des ökonomischen Beitrags im Jahr 
2017 resultierend aus Forschungs- und Entwicklungsaktivitäten von Sanofi in Deutschland – ein Gastbeitrag des WifOR- 
Instituts, Standort Gesundheit, Januar 2019. 

II 
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guidelines of OECD, which have introduced innovation as a driver of wealth into the SNA. 

 
The valuation of a company’s total direct GDP contribution is the sum of the direct GDP 

contribution of its own operation 6 and the direct GDP contribution of R&D activities. 

 
A company is part of an ecosystem embedded in a network of supplier and customer 
relationships. The goods and services that it procures in support of its business activities trigger 
a GDP contribution by its suppliers, immediately (tier 1), of suppliers of suppliers (tier 2) and so 
forth, up the entire value chain to the first step of mining, agriculture, and services. The GDP 

contribution along the supply chain (tier 1 – tier ∞) is called the indirect GDP contribution. 

Through salaries and wages paid in own operation and along the supply chain, consumption is 
enabled. Consumption is an important driver of GDP, and the consumption enabled through 
salaries and wages paid directly and indirectly is the induced GDP contribution. 

 
Total GDP contribution = Direct GDP contribution + Indirect GDP contribution + Induced 
GDP contribution. 

 
The total direct GDP together with supply chain related indirect and induced GDP contribution 
measures the full aggregate of economic impact a company brings to society. 

 
The measurement of GVA for a company has become an established practice to express the 
direct economic contribution of a company to society. 7 The value components of direct GVA 
will soon become a commonly shared standard in stakeholder-centric corporate reporting, as 
proposed by the Value Balancing Alliance. 8 

 
The aim of this study is to give insight on how the concept of SNA transfers to the company 
level. It enables us to measure the wealth (expressed in USD) a company brings to society. The 
following chapter (2) outlines the method Novartis has built to calculate its direct GDP 
contribution. The case study outlines the steps to identify the specific value components of 
direct GVA and intends to offer practical guidance on the key consideration for direct GDP 
calculation. Chapter 3 provides a theoretical calculation example for one country. Chapter 4 
concludes the case study with a discussion of the findings and an outlook. 

 
 
 
 
 
 
 
 
 
 
 

6 Own operation encompasses the internal value chain consisting of production, sales and distribution, and supportive 
business services 
7 WEF White Paper: “Measuring Stakeholder Capitalism: Towards Common Metrics and Consistent Reporting of 
Sustainable Value Creation”, SEP 2020, Web link, page 38 ff. 
8 Novartis joins BASF, Deutsche Bank, LafargeHolcim, Philip Morris International, Bosch, SAP and SK to establish the 
Value Balancing Alliance, a non-profit organization addressing the need to rethink the value contribution of business as it 
pertains to capital.  The alliance aims to create a standard for measuring and disclosing the environmental, human, 
social, and financial value companies provide to society and to provide guidance on how these impacts can be 
integrated into business steering. 
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2 Method 
2.1 Explanation of Fundamental 

Calculation Methods 
 

In order to compute Novartis’ direct GDP contribution in accordance with the system of national 
accounts (SNA), income statement lines from Novartis’ financial accounting are selected which 
fit the macroeconomic rationale. This process requires a good understanding of both, the 
substance of corporate financial reporting and the underlying methods to measure the gross 
domestic product. 

 
According to the SNA, the GDP – viewed as an aggregate measure of production – can be 
calculated in three ways: 

I. the production approach (also called output approach), 
II. the income approach, and 
III. the expenditure approach. 

Behind these three approaches lies the idea of product balances: The same amount of final 
value produced for use within an economy must balance with intermediate consumption, final 
consumption and capital formation (including changes in inventories). The national product 
balance is defined as: 

𝑜𝑢𝑡𝑝𝑢𝑡	=	𝑖𝑛𝑡𝑒𝑟𝑚𝑒𝑑𝑖𝑎𝑡𝑒	𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛	+	𝑓𝑖𝑛𝑎𝑙	𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛	+	𝑐𝑎𝑝𝑖𝑡𝑎𝑙	𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛	9 
Furthermore, the product balance equation can be maintained while bringing intermediate 
consumption to the left hand-side of the equation. The equation then yields two measures of 
direct GDP contribution: 

𝐼.	𝑜𝑢𝑡𝑝𝑢𝑡	−	𝑖𝑛𝑡𝑒𝑟𝑚𝑒𝑑𝑖𝑎𝑡𝑒	𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛	=	𝑓𝑖𝑛𝑎𝑙	𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛	+	𝑐𝑎𝑝𝑖𝑡𝑎𝑙	𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛	
	
	

The left hand-side shows the GDP contribution as calculated via the production approach, 
and the right hand-side shows the GDP contribution as obtained via the expenditure approach. 

 
 
 
 

 
 

9 According to the SNA, 2008 statistical framework of the European Communities, International Monetary Fund, 
Organisation for Economic Co-operation and Development, United Nations and World Bank, the output is defined as the 
goods and services produced by institutional units in which labor and assets are used to transform inputs of goods and 
services. Moreover, all output must be such that it can be sold on markets or at least be capable of being provided by 
one unit to another, with or without change. Intermediate consumption consists of goods and services used up in the 
course of the production within the accounting period. Final consumption consists of goods and services used by 
individual households or the community to satisfy their individual or collective needs and wants. The activity of gross 
fixed capital formation is restricted to institutional units in their capacity as producers, being defined as the value of their 
acquisitions less disposals of fixed assets. 
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Usually, the production approach applies to calculate the direct GDP contribution of a 
company, for the own operation activities. There is an evident output available that can be 
accounted for which is put in relation to goods and services needed for the generation of output 
(referred to as intermediate consumption). 
Novartis has measured direct GDP contribution of a company in pilot countries. The pilot project 
team raised the concern that the value-generating aspect of one R&D-intensive country 
organization was not recognized in the concept of the production approach. In consequence, 
Novartis examined applying the income approach for measuring the direct GVA of R&D 
activities. This is in line with the update of the SNA since September 2014 following the issue of 
the OECD Frascati Manual.10 

 
The income approach builds the direct GVA “bottom-up” through the compensation of 
employees, consumption of fixed capital (expressed by periodic depreciation of machinery and 
equipment), other taxes minus other subsidies on production, and a net operating surplus (profit 
component). 

IV. 𝐺𝑉𝐴	=	𝑐𝑜𝑚𝑝𝑒𝑛𝑠𝑎𝑡𝑖𝑜𝑛	𝑜𝑓	𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠	+	𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛	𝑜𝑓	𝑓𝑖𝑥𝑒𝑑	𝑐𝑎𝑝𝑖𝑡𝑎𝑙	+	
𝑜𝑡ℎ𝑒𝑟	𝑡𝑎𝑥𝑒𝑠	𝑚𝑖𝑛𝑢𝑠	𝑜𝑡ℎ𝑒𝑟	𝑠𝑢𝑏𝑠𝑖𝑑𝑖𝑒𝑠	𝑜𝑛	𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛	+	𝑛𝑒𝑡	𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔	𝑠𝑢𝑟𝑝𝑙𝑢𝑠	

	
Overview of Direct GDP contribution calculation methods: 

 

Chart I: Overview of Direct GDP contribution calculation methods. 
 

The choice of the calculation method depends on the availability of data in a specific business 
context. If the direct GDP contribution is determinable as the difference between output and 
intermediate consumption, then the production approach is applied. If singular GVA 
components such as income of employees, other taxes minus other subsidies on products and 
estimates of consumption of fixed capital are available, the income approach can be applied to 
estimate the Direct GVA. Due to the missing output component (no immediate revenue figures 
are available for R&D) the income approach is applied for measuring the GVA of research and 
development activities in the Novartis Impact Valuation method. 

 
 
 
 
 

10 In the cost centric paradigm, R&D is treated as intermediate consumption and is assumed to be completely consumed 
in the value chains of the users in the current business cycle. For reference see: System of National Accounts 2008; 
European System of Accounts ESA 2010; Frascati Manual 2015, OECD; Forschung und Entwicklung in den 
Volkswirtschaftlichen Gesamtrechnungen, VGR, Destatis; Erhebung für Forschung und Entwicklung, Stifterverband; 
Identifikation der Unternehmen mit F&E Aufwendungen, Schweizerische Eidgenossenschaft. 
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2.2 Application of Production Approach 
 

To map Novartis’ financial data into the macroeconomic rationale, the reporting content has been 
thoroughly analyzed. The income statement expressing the company’s revenue and costs by 
their nature (material, personnel, capital etc.) 11 has proven to enable a consistent mapping to 
the formula12 of the production approach. 

 
Novartis chose to show the direct GDP contribution by country of operation in addition to the 
Novartis global total. Consequently, the valid data source comprises the income statements of 
the closed financial year of all legal entities of a country. Mapping this data to the rationale of 
the system of national accounts means that every income statement line has to be assessed 
as either GVA relevant, or irrelevant. Lines that are irrelevant for GVA are taken out of the scope 
of the calculation. The definition of GVA relevant accounts and their attribution to either the 
output or the intermediate consumption results in a gross value added figure for a Novartis 
country. The generic formula of direct GDP contribution of operation that follows the production 
approach can be displayed as follows: 

 

 

Table I: Generic formula for Novartis direct GDP contribution of own operation based 
on income statement by nature. Output - intermediate consumption = direct GDP 
contribution of operation. 

 
 

2.2.1   Key take aways from the application of Production approach 
 
 

The calculation of direct GDP contribution of own operation resulted in a detailed understanding 
on how to best apply the financial corporate data to the production approach. As 

 
 

 
 

11 Income statement by nature is a financial reporting concept following IFRS guidelines that expresses income and 
expenses for the entire production value of a financial period ( i.e. not only the value of goods sold is considered, also 
the value of the increase of inventory as well as self-produced equipment is included). 
12 Output – Intermediate consumption = Direct GVA 
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an example, salaries & wages are a substantial part of the residual calculation of the production 
approach. In consequence, those elements should not be considered as part of the 
intermediate consumption in the material/service cost component. The very same principle 
applies for the depreciation of machinery and equipment. 

 
Working through the data within the GVA relevant accounts of Other Income and Other Expense, 
the project team learnt that some non-GVA-relevant content is contained. The following 
accounts have to be deducted by default from the production approach calculation: Income from 
financial equity, Other Interest, Exchange rate differences. Those accounts are defined to 
always be eliminated from the direct GVA of own operation as they are neither GVA relevant nor 
part of own operation. 

 
Assuming a country perspective, a potential GVA transfer can happen through Intercompany 
transactions. This is the reason why Intercompany income and expense accounts that transfer 
GVA relevant values are included in the method. From the global company view, those 
Intercompany accounts are irrelevant, as they balance out to zero. 13 

 
 
 

2.3 Application of Income Approach 
 
 

The income approach formula for research and development14 activities is defined as follows: 

𝐼𝐼.	𝑑𝑖𝑟𝑒𝑐𝑡	𝐺𝐷𝑃	𝑐𝑜𝑛𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛	(𝑅&𝐷)	
=	𝑝𝑒𝑟𝑠𝑜𝑛𝑛𝑒𝑙	𝑐𝑜𝑠𝑡𝑠	(𝑅&𝐷)	+	𝑑𝑒𝑝𝑟𝑒𝑐𝑖𝑎𝑡𝑖𝑜𝑛	(𝑅&𝐷)	
+	𝑜𝑡ℎ𝑒𝑟	𝑡𝑎𝑥𝑒𝑠	𝑙𝑒𝑠𝑠	𝑠𝑢𝑏𝑠𝑖𝑑𝑖𝑒𝑠	(𝑅&𝐷)	+	𝑛𝑒𝑡	𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔	𝑠𝑢𝑟𝑝𝑙𝑢𝑠	(𝑅&𝐷)	

	
	

Novartis follows an extended version of this approach and combines personnel cost of R&D 
from internal financial reporting data with external values coming from national statistics. Except 
of personnel cost, not all components on the right side of above formula are easily attributable 
to R&D in corporate financial accounting. In line with established macro-economic 
approaches15 Novartis decided to estimate the missing components via the virtual gross mark- 
up (VGM). The VGM is an industry markup ratio published by OECD for the pharmaceutical 
industry per country. With this approach, the direct GVA for R&D is comparable to the 
pharmaceutical industry benchmark of each country. The VGM’s comparability was considered 
to be a benefit for both understanding and explaining the results. 

 
 
 
 
 

13 The learnings lead to the extension of the calculation schema. Additional lines are added to include the elimination of 
OIE as well as the IC revenue and expense lines. The details are outlined in Table II in chapter 3 in the calculation 
example of Direct GDP contribution of country China. 
14 In the formula research and development is defined for simplicity combined as R&D. In practice, those values are 
individually calculated per function cost of research and development. 
15Frascati Manual 2015, OECD; Forschung und Entwicklung in den Volkswirtschaftlichen Gesamtrechnungen, VGR, 
Destatis; Erhebung für Forschung und Entwicklung, Stifterverband; Identifikation der Unternehmen mit F&E 
Aufwendungen, Schweizerische Eidgenossenschaft. 
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Novartis uses the pharmaceutical industry values from national statistics of OECD, WIOD and 
Klems. Where statistic data is not available, Novartis takes a weighted average rate derived 
from all countries of operation as a benchmark for the respective country’s pharmaceutical 
industry. This approach follows international guidelines by the OECD and the recommendations 
of the European system of national accounts, thus is in line and directly comparable to 
international macroeconomic figures.16 The following formula for the VGM ratio (by industry and 
country) applies: 

I. 𝑉𝐺𝑀𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑦	𝑟𝑎𝑡𝑖𝑜=	
 𝐺𝑉𝐴(𝑐𝑜𝑢𝑛𝑡𝑟𝑦,𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑦)−	𝑐𝑜𝑚𝑝𝑒𝑛𝑠𝑎𝑡𝑖𝑜𝑛	𝑜𝑓	𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠(𝑐𝑜𝑢𝑛𝑡𝑟𝑦,𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑦)	

𝑐𝑜𝑚𝑝𝑒𝑛𝑠𝑎𝑡𝑖𝑜𝑛	𝑜𝑓	𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠(𝑐𝑜𝑢𝑛𝑡𝑟𝑦,𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑦)	

	
	

Subsequently, the statistical industry VGM ratio per country is multiplied with Novartis’ 
personnel cost for research & development / country to receive the Virtual gross margin (VGM) 
on country level. The direct GDP contribution of R&D is the sum of the company’s actual 
personnel costs in R&D plus the relevant Novartis’ VGM. Thus, the formula for Novartis’ direct 
GDP contribution for R&D becomes: 

II. 𝑑𝑖𝑟𝑒𝑐𝑡	𝐺𝐷𝑃	𝑐𝑜𝑛𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛	(𝑅&𝐷)	=	𝑝𝑒𝑟𝑠𝑜𝑛𝑛𝑒𝑙	𝑐𝑜𝑠𝑡𝑠	(𝑅&𝐷)	+	
(	 )	 	𝐺𝑉𝐴(𝑐𝑜𝑢𝑛𝑡𝑟𝑦,𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑦)−	𝑐𝑜𝑚𝑝𝑒𝑛𝑠𝑎𝑡𝑖𝑜𝑛	𝑜𝑓	𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠(𝑐𝑜𝑢𝑛𝑡𝑟𝑦,𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑦)	

𝑝𝑒𝑟𝑠𝑜𝑛𝑛𝑒𝑙	𝑐𝑜𝑠𝑡𝑠	 𝑅&𝐷	𝑋	(	 )	
𝑐𝑜𝑚𝑝𝑒𝑛𝑠𝑎𝑡𝑖𝑜𝑛	𝑜𝑓	𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠(𝑐𝑜𝑢𝑛𝑡𝑟𝑦,𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑦)	

	
	

Overall, this calculation approach shows the direct GDP contribution of research and 
development to come from a combination of Novartis functional R&D expenses (Sum of 
personnel cost / country) and data of national statistics (VGM/ country). This approach allows 
comparability to the national industry benchmark. 

 
The virtual gross mark-up (VGM) method is applied 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 
pharmaceutical industry with regards to total industry personnel cost per country. 

 
 

2.4 Summary of Calculation Process 
 

In summary, the calculation of direct GDP contribution follows a 3-step approach. In a first step, 
the direct GDP contribution of Novartis own operation is calculated. For this, the necessary 
accounting information that relates to the Output combined with the required intermediate 
consumption of the company’s own production is collected from the audited financial data. The 
data extraction identifies the relevant accounts from the income statement by nature that are 
relevant for the direct GDP contribution calculation. Those GVA relevant accounts implicitly 
include functional cost such as R&D. As the GDP contribution of R&D is treated separately (see 
2.3), R&D related cost are isolated and removed from the direct GDP contribution own 
operation. 

 
 
 

16 Compare with the European system of national accounts, ESA 2010, Eurostat, European Commission, European 
Union, 2013 and the Manual on measuring research and development in ESA 2010, Eurostat, European Commission, 
European Union, 2014. 
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In Novartis´s financial reporting, research related activities are captured in separate reporting 
units. The removal of research activity from operation can simply be done by filtering out the 
entire reporting unit. 

 
The removal of the development part requires more effort. The development function costs 
included in the residuum calculation of the production approach are identified and subtracted 
from Direct GDP contribution of own operation. To identify the values, income statement by 
function was used.17 

 
 
 
 
 
 
 
 
 
 
 
 
 

Chart II: Identification of GVA own operation relevant cost with elimination of R&D 
functional cost. 

 
 

Step 2 intends to explicitly capture the value of direct GVA of research and development. A 
specific form of the income approach is used which is referred to as the gross mark-up 
method. See Chart III for a visualization of the second step. 

 

Chart III: Estimation of Direct GDP contribution of Research (R) and direct GDP contribution of 
Development (D) summarized as direct GDP (R&D). 

 

In Step 3 the total direct GVA contribution is calculated as the summation of the direct GDP 
contributions of own operation plus the result   of   Direct   GVA   of   R&D   activities.  See 
Chart IV: for a visualization of the total direct GDP contribution: 

 
 
 
 
 
 
 
 
 

17 The GVA relevant functional cost include the classic cost components except amortization of intangible assets. See 
Annex 5.1 for detailed definition of which development costs are implicitly captured in the residual calculation of the 
production approach. 

See figure I for a visualisation of the first step. 
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Chart IV: Calculation of the total direct GDP contribution. Calculation of total direct GDP as 
a sum of direct GDP own operation and direct GDP R&D. 
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3 Example: Novartis in 
China based on fictitious 
data 

 
3.1 Direct GDP Contribution of own 

operation – Step 1 
 

The first step of the method to estimate a GDP contribution of a company is to evaluate the 
available financial statements in order to receive a proxy for the Output and also to identify data 
that refer to all materials and services needed to produce this output (also referred to as 
Intermediate consumption). For Novartis, the most adequate structure is the country structure 
of the income statement by nature. As outlined in chapter 2, Novartis seeks to recognize R&D 
activities as a part of Direct GDP contribution, in line with macro-economic methods. 
Consequently, the research and development cost items included in the financial data of the 
formula pertaining to (output - intermediate consumption) need to be identified and removed. 

 
The identification of the research activities is based on specific reporting units of the 
Novartis Institutes for BioMedical Research (NIBR). The removal of research cost from the 
direct GDP contribution of operation is achieved by exclusion of NIBR reporting units from the 
calculation. 

 
The identification of the development activities is based on the cost items from the financial 
statements by function for the Novartis Global Drug development (GDD) organization. The 
approach for identifying development activities differs from the approach for identifying research 
activities since the development activities are neither split out in reporting units nor available as 
accounts in the income statement accounts by nature. The sum of all relevant development 
cost items must be thus eliminated from the direct GDP contribution value at the country 
level via an approach that takes the development cost as a reference from functional Income-
Statement.18 

 
Following the production approach, the direct GDP contribution for own operation is calculated 
by subtracting all expenses contributing to intermediate consumption – excluding all items 
corresponding to research or development activities as described above – from the output. 
In the numerical example for China, the output is equal to the sum of total sales, revenues from 
royalties, intercompany and other income, changes in inventory and capitalized self- produced 
equipment. 

 
The expenses contributing to intermediate consumption consist of material and non-material 
expenses to produce the periodic manufacturing output as well as other expenses that are 
indirectly linked to the production process. See table II for a detailed compilation of the GVA 
income and expenses for Novartis in China. 
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However, not all items in the residual calculation might contribute to the complete production 
output. Therefore, specific “generic accounts” in the Novartis context - mainly the Other income 
and Other expenses items - need to be properly evaluated for direct GDP contribution relevance. 
Financial experts defined specific elements as part of other income and other expenses that 
should be excluded from the direct GDP calculation operation. Those elements are neither GDP 
relevant nor related to operation. Examples of accounts falling into this category are: 

• Income from financial assets valued at equity; 
• other interests (credits); 
• exchange rate differences; 

The sum of the irrelevant items is subtracted from the expense contributing to intermediate 
consumption in the correction line named “Correction Other Income Expense” (see table II and 
second last line showing the total sum of those OIE items). 

 

 
Table II: Novartis direct GDP contribution of own operation. Output, intermediate 

consumption, direct GDP contribution for China in 2019 in thousand US Dollars. 
 

The residual value between output and intermediate consumption yields the direct GDP 
contribution of own operation. Thus, the direct GDP contribution value of own operation 
without R&D activities for Novartis in China (based on mock-up accounting figures from FY 
2019) equals appr. 1900 million USD. 

 
 
 
 
 
 
 
 
 
 
 
 
 

18 GVA Relevant development cost are outlined in Annex 5.1. The elimination of the total 
development cost is included in Table II in last line “Correction of embedded development values” 
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3.2 Direct GDP contribution of research 
and development – Step 2 

 
The VGM ratio of the pharmaceutical industry in China is based on a 5 year average of country 
and industry level gross value added and industry compensation of employees factors from 
satellite accounts of the World Input-Output Database.19 Other databases provided by OECD 
can be used to compute the VGM ratio. For countries where the VGM ratio is not available, a 
Novartis specific weighted average factor is being used. With this setup it is possible to calculate 
an R&D VGM even in countries showing minor research & development activities (e.g. 
conducting few local clinical trials). 

 
In our example, the VGM ratio of the pharmaceutical industry in China equals 1.42 and can be 
applied to both, to personnel costs of research and development activities, respectively. 

 
Using the Virtual Gross Margin ratio of China, we can calculate the VGM of China with the 
following formula: 

 
Thus, an estimate of the direct GDP contributions of research and development activities 
accounts for 426 k (research) and 560 thousand U.S. Dollars for development in 2019.  See 
Table III for the detailed calculation: 

 
Table III: Novartis direct GDP contributions research and development. Direct GDP contributions 

for research and development calculated via the country and industry specific virtual gross 
mark-up ratio for China. 

 
 
 
 
 
 
 
 
 

19 Timmer, M. P., Dietzenbacher, E., Los, B., Stehrer, R. and de Vries, G. J. (2015), "An Illustrated User Guide to the 
World Input–Output Database: the Case of Global Automotive Production", Review of International Economics., 23: 575– 
605. 
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3.3 Total Direct GDP Contribution – Step 3 

 
Finally, the Total direct GDP contribution is calculated. By including the significant 
contribution of R&D activities to GVA, a comprehensive estimate of the Total direct GDP 
contribution of Novartis China is provided. 

 
See Table IV for a detailed breakdown between own operation, research and development 
activities as well as Novartis Total direct GDP contribution estimation for China accounting for 
2,887 Mio USD. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table IV: Novartis total direct GDP contributions. Direct GDP contributions for operation, 
research and development for China in 2019 in thousand US Dollars. 
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4 Discussion and Outlook 
The in-depth review of the Direct GDP contribution calculation method enabled Novartis to 
understand how to use the financial income statements most accurately in line with SNA 
calculations. The practice of translating existing available financial data into the calculation of 
direct GDP contribution has become a well-established corporate competence. This 
competence was put to practice when the GVA portion of export business needed to be 
correctly attributed to the destination countries served through a centralized export 
organization. To prevent double counting, the GVA attribution to the countries of destination was 
resolved by identifying the income components that form the GVA in the destination countries. 
20 Utilizing the cost components of the income approach allowed direct GDP contribution to be 
attributed to countries that do not issue detailed financial statements. 

 
Evaluating the contribution of research and development activities to national wealth through 
the direct GDP contribution is still a fairly new method. So far, the method is not yet commonly 
applied by companies. The explicit calculation of R&D impact is an interesting example of how 
the method of GDP contribution can be extended. It is paving the way for a forward looking and 
resilient approach to economic wealth, while allowing to track how a company stays on the path 
of innovation. 

 
For an extended form of R&D intensity, we look at the R&D GDP contribution ratio which is the 
GDP contribution of research and development divided by the Total Direct GDP. 21 This indicator 
expresses the value-generating power of the R&D activity of an enterprise. 22 A higher R&D 
GDP contribution ratio implies a greater contribution to economic stability on the company’s 
part.  

 
Using GDP as a purely economic measure of wealth is much debated against the background 
of major societal challenges. GDP alone is often seen as falling short of measuring real social 
progress and the well-being of society.23 That is also the reason why the concept of direct 
contribution to GDP will need to progress. It needs to be put in context of other impact 
dimensions to include the perspective of external costs that influence the well-being of the 
entire planet in terms of environmental burden. Also, this measure does not capture the 
distribution of wealth, requiring an additional social impact value dimension.24 

Only in combination with social and environmental impact measurements, the direct GDP 
contribution unfolds its true impact.  

 
 
 
 

20 See the detailed formula for an application of the income approach for export business in Appendix 5.3. 
21 R&D intensity is the ratio of expenditures by a firm on research and development as a proportion to the firm's sales. 
22 Zubrzycki, K. “Quantification of the macroeconomic contribution of internal R&D of an enterprise within the European 
System of National Accounts”, February 2020, Technical University of Berlin. 
23 IMF Web Publication: Tim Callen “Gross Domestic Product: An Economy’s ALL”, Feb 2020, Web link. 
24 HBR: Amit Kapoor & Bibek Debroy “GDP is not a measure of Human Well-Being”, Oct 2019, Web link. 
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5 Annex 
5.1 GVA relevant functional cost: 

 
The table shows the relevant functional cost types in blue that should be eliminated from 
Direct GDP operation calculation. 

 

 
Table V: GVA relevant functional cost (development) 

 
 
 
 

5.2 Calculation of Virtual Output 
 

A virtual output resulting from research or development activities can be estimated after 
estimating the direct GDP contribution from R&D. For that purpose, the system of national 
accounts refers to the sum of costs approach in order to derive the R&D capitalization value.25 

 
 
 
 
 

25 Compare with the European system of national accounts, ESA 2010, Eurostat, European Commission, European 
Union, 2013 and the Manual on measuring research and development in ESA 2010, Eurostat, European Commission, 
European Union, 2014. 
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To calculate the officially compliant R&D output value, the intermediate consumption related to 
research (or development) activities must be added to the direct GDP of research (or 
development).26 The formula for Novartis’ virtual output of research (R) (and equally applicable 
for development) activities is as follows: 

III. 𝑣𝑖𝑟𝑡𝑢𝑎𝑙	𝑜𝑢𝑡𝑝𝑢𝑡	(𝑅)	=	𝑑𝑖𝑟𝑒𝑐𝑡	𝐺𝐷𝑃	𝑐𝑜𝑛𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛	(𝑅)	+	
𝑖𝑛𝑡𝑒𝑟𝑚𝑒𝑑𝑖𝑎𝑡𝑒	𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛	(𝑅)	

	
	

	
Chart V: Estimation of virtual output of Research (R) and virtual output of Development 
(D) summarized as virtual output (R&D). 

 
The sum of the Direct GDP contribution of research and development and the relevant 
intermediate consumption of research and development result in the virtual output (R&D). 

 
 

5.3 GVA Calculation of Export business 
 

Applying the income approach, the Direct GDP contribution own operation is calculated for 
countries with representational sales offices with a bottom-up approach of cost components 
being available in global financial reporting data structures. 

 
 
 
 
 
 
 
 
 
 
 
 

Chart VI: Estimation of direct GVA for countries serviced through export hubs. 27 

 
 
 
 
 
 
 
 

26 The terms “R&D relevant costs” and “intermediate consumption related to research (or development) activities” are 
used are interchangeable throughout this case study. 
27 Profit component is not getting included in calculation of income approach as per business process set-up for export 
scenarios. 



20 
 

 

List of Charts 
 
 

      Overview of Direct GDP calculation methods. .................................................................... V 

Identification of GVA operation relevant cost with elimination of R&D functional 
cost .................................................................................................................................................... IX 

Estimation of Direct GDP contribution of research (R) and direct GDP contribution 
of development (D) summarized direct GDP (R&D). In calculating the direct GDP contribution of 

research and development the virtual gross mark-up method (lighter blue arrow) is being applied, 

since these activities have not yet an attributed output ...................................................................... IX 

Calculation of the total direct GDP contribution. Calculation of total direct GDP as a 

sum of direct GDP operation and direct GDP R&D .............................................................................. X 

Estimation of virtual output of research (R) and virtual output of development (D) 
summarized as virtual output (R&D) ............................................................................................ XVI 

Estimation of direct GVA for countries serviced through export hubs. ................... XVI 

 
 

List of Tables 
 

Table I: Generic formula for Novartis direct GDP contribution operation based on income 
statement by nature. Output, intermediate consumption, direct GDP contribution for China in 2019 

in thousand US Dollars ...................................................................................................................... VI 

Table II: Novartis direct GDP contribution operation. Output, intermediate consumption, direct 

GDP contribution for China in 2019 in thousand US Dollars ............................................................. XII 

Table III: Novartis direct GDP contributions research and development. Direct GDP 

contributions for research and development calculated via the country and industry specific virtual 

gross mark-up ratio for China ............................................................................................................ XIII 

Table IV: Novartis total direct GDP contributions. Direct GDP contributions for own operation, 

research and development for China in 2019 in thousand US Dollars .............................................. XIII 

Table V: GVA relevant functional cost ............................................................................................. XV 



21 
 

 
 
 
 
 

WifOR is an independent economic research institute 
that originated from a spin-out of the Department of 
Public Economics and Economic Policy at the Technical 
University of Darmstadt, Germany. We see ourselves as 
an academic partner and think tank on a global scale. 
WifOR’s fields of research include Economic, 
Environmental and Social Impact Analyses as well as 
Labor Market and Health Economy research. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CONTACT 

WifOR Berlin 
www.wifor.com 
Dr. Richard Scholz 
Head of Impact Analysis 
+49 30 2325 666 50 
richard.scholz@wifor.com 


