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The following images appear in the background of the recorded lecture for Module 204 in the PatentX course.
The recording itself is available at https://ipxcourses.org/lectures-2/. Removed from their original context, the
images will not make much sense. The function of this collection of images is to enable persons who have
already watched the lecture to review the material it contains.

The terms on which these images may be used or modified are available at http://ipxcourses.org.



o FIGURE 18 Total health spending by source of financing, 1995-2018
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Source: Institute for Health Metrics and Evaluation, Financing Global Health 2020
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FIGURE 22 The share of health spending by source and GDP per person, 2018
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Source: Institute for Health Metrics and Evaluation, Financing Global Health 2020



FIGURE 4 Development assistance for health and COVID-19 by source of funding, 1990-2020

Billions of 2020 US dollars
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eery FIGURES Development assistance for health by health focus area, 1990-2020
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18 100 25 Source Channel Programme area

Canada ($382-9m) Surveillance, rapid-response teams, and case
investigation ($538-6m)
France ($423-8m) Maintaining other essential health services
= and systems ($550-6m)
UK ($802-9m) N Infection prevention and personal protective
1 equipment ($870-9m)

Research and development for vaccine and

Flows of Assistance H R o) :
other therapeutics ($551-8m)

For COVID-19
In 2020

Germany ($1:3b) National laboratories and testing ($1-1b)

= Treatment ($1-5b)

(Total: S$13 billion) Japan (s23b)

Other ($3-0b
Other non-DAC governments* ($1-6b) SHEE)

Other DAC governmentst ($1-6b)

Supply chain and logistics ($2-4b)
Corporate donations ($30-4m
Private philanthropy ($330-3m

Bill & Melinda Gates Foundation ($550-0m

N it N S

Unassigned ($223-2m

Country-level coordination ($3-1b)§
Other ($1-9b)

Debt repayments ($1-2b)

Source: "Tracking development assistance for health and for COVID-19:

other private spending on health for 204 countries and territories, 1990-2050,” The Lancet (2021)

a review of development assistance, government, out-of-pocket, and
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A Development assistance for health by health focus area

ZO | Health focus area
6(5) | EUnassigned -
cc | [ Other health focus areas
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Source: Global investments in pandemic preparedness and COVID-19: development assistance and domestic spending on health between 1990 and 2026,” The Lancet 2023
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Investments by Governments and Philanthropies in R&D on
Neglected Diseases

A. Investments by year (G-FINDER survey) in million 2020 Us$
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Source: https://www.who.int/observatories/global-observatory-on-health-research-and-development/monitoring/
distribution-of-r-d-funding-flows-for-neglected-diseases-by-country-funder-recipient-organization
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To qualify as “neglected,” a disease must meet three
requirements

e The disease disproportionately affects people in developing countries.

e There is a need for new products (i.e. there is either no existing product or improved or additional products are needed).

e There is market failure in developing these new products (i.e. there is an insufficient commercial market to attract R&D by
private industry).



B. Investments by funder country

(in million 2020 USS) (Totals for 2007-2020)

Country =

United States of Ameri.. [N 32,903 Russian Federation | 41

Private sector, multipl.. - 6,489 Multiple countries | 34
United Kingdom of Gre.. . 3,221 Italy \ 30

European Union [ 1,659 Colombia | 29
France || 1,020 Republic of Korea | 27
Switzerland | 842 Mexico | 26
India |688 China | 22

Germany | 662 Argentina | 22
Australia | 482 Thailand | 19

Netherlands ] 309 New Zealand | 17

Canada | 215 Chile \ 15

Sweden | 199 Luxembourg | 10

Spain | 194 Liechtenstein | 8
Japan | 191 Austria | 7
Brazil | 168 Finland | 5
Ireland | 108
Egypt | 5
South Afri 1
outh Africa | 106 Czechia | 4
Denmark | 96 Cub ‘ >
uba
Norway \ 95 Mal ia ]2
Belgium | 53 i

Portugal \ i

Philippines | 1

Saudi Arabia | 1

United Republic of Tan.. | 1
Nigeria | 1

China, Province of Tai.. | 1
Monaco \ 0

Hungary \ 0

Indonesia | 0

United Arab Emirates | 0
Rwanda | 0

Israel | 0

Tirkiye | 0

Kenya | 0

Nicaragua | 0

Gambia | 0

Iran (Islamic Republic .. | 0
Costa Rica | 0

Qatar | 0

Panama | 0

Estonia | 0

Source: https://www.who.int/observatories/global-observatory-on-health-research-and-development/monitoring/

distribution-of-r-d-funding-flows-for-neglected-diseases-by-country-funder-recipient-organization



B. Investments by funder country

(in million 2020 US$) (in 2020)

Country =
United States of Ameri.. [N 2,572
Private sector, multipl.. ||l 491
United Kingdom of Gre.. |l 315
European Union [l 164
Switzerland || 86
India | 69
Germany | 56
Australia ' 49
France |47
Canada | 13

Netherlands | 12

Japan 12

Spain | 12

Sweden | 11
South Africa | 8
Brazil ] 5
Republic of Korea 4
Ireland | 4
Argentina | 3
Thailand | 3

Belgium \ 2
New Zealand | 2
Norway |2
Denmark | 2
Mexico | 2
Czechia | 2

Chile | 1
Philippines | 1
Colombia | 1
Liechtenstein | 0

Portugal | 0

Multiple countries \ 0
Monaco | 0

Saudi Arabia | 0
Luxembourg | O

ltaly | O

Qatar | 0
Mozambique | 0
Nigeria | 0

Tunisia | 0

Source: https://www.who.int/observatories/global-observatory-on-health-research-and-development/monitoring/

distribution-of-r-d-funding-flows-for-neglected-diseases-by-country-funder-recipient-organization



D. Investments by funder (Totals for 2007-2020) Unitaid | 324

(in million 2020 US$) National Health and .. | 317
National Institutes of .. | G 21,188 Federal Ministry of Ed.. | 316
Bill & Melinda Gates F.. |GG 8,471 Directorate-General f.. | 281

| 6,489 French National Rese.. | 260
Centers for Disease C.. | 250
German Research Fou.. \ 178
UK Department of He.. | 160
Ministry of Health, La.. | 158
Canadian Institutes o.. | 148
Medecins Sans Fronti.. | 118
Swedish Internationa.. | 112

Aggregate Pharmace.. |
European commission . 1,659
US Department of Def.. ] 1,465
Wellcome Trust [} 1,321
United States Agency .. l 1,262
UK Foreign, Common.. ] 1,039
Medical Research Cou.. || 631
Indian Council of Medi.. | 496
French National Instit.. | 380
Institut Pasteur | 325

Swiss National Scienc.. \ 112

Department of Biotec.. \ 106
Gavi, The Vaccine Alli.. | 99
Irish Aid | 94
Germany Federal Mini.. | 93
Department of Foreig.. ] 83
Swiss Agency for Dev.. \ 83
Swedish Research Co.. | 76
South African DSI | 70
Norwegian Ministry o.. | 63

Source: https://www.who.int/observatories/global-observatory-on-health-research-and-development/monitoring/

distribution-of-r-d-funding-flows-for-neglected-diseases-by-country-funder-recipient-organization
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(Philanthropies alone)

D. Investments by funder
(in million 2020 US$)

Bill & Melinda Gates F.. [ 8,471

Wellcome Trust [ 1,321
Medecins Sans Fronti.. | 118
Gavi, The Vaccine Alli.. | 99

Open Philanthropy | 51
La Caixa Foundation | 36
UBS Optimus Foundat.. | 28
Funds raised from the.. | 20
Starr Foundation | 12
ExxonMobil Foundati.. | 11
amfAR | 8
Fondation Mérieux | 7

(Totals for 2007-2020)

Source: https://www.who.int/observatories/global-observatory-on-health-research-and-development/monitoring/

distribution-of-r-d-funding-flows-for-neglected-diseases-by-country-funder-recipient-organization
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(Philanthropies alone)

D. Investments by funder
(in million 2020 US$)

Bill & Melinda Gates F.. [ 629

Wellcome Trust [N 126
Open Philanthropy I 25
Medecins Sans Fronti.. | 14
La Caixa Foundation | 5

(in 2020)

Funds raised from the..
Mundo Sano Foundati..
Gavi, The Vaccine Alli..

Korea Support Commi..
Children’s Investment..
Fondation Botnar

R P PN W WO

Royal Society of New ..

Source: https://www.who.int/observatories/global-observatory-on-health-research-and-development/monitoring/

distribution-of-r-d-funding-flows-for-neglected-diseases-by-country-funder-recipient-organization



C. Investments by disease
(in million 2020 US$)

Hiv/aiDs I 15,541
Malaria _ 8,718
Tuberculosis | G 8,713

Multi-disease support - 4,263
Diarrhoeal diseases [Jij 3,102
Dengue I 1,124

Staphylococcal or strepto.. I 929
Leishmaniasis || 730

Human African trypanoso.. I 585
Multiple kinetoplastid dis.. | 475
Schistosomiasis |354

(Totals for 2007-2020)

Chagas disease

Salmonella infections
Helminthiases

Meningitis

Hepatitis C

Lymphatic filariasis
Soil-transmitted helminth..
Onchocerciasis

Leprosy

Both S. pneumoniae and N..

Acute rheumatic fever wit..

Buruli ulcer
Cysticercosis & Taeniasis
Hepatitis B

Snakebite envenoming
Trachoma

Leptospirosis

Mycoses

Mycetoma

Scabies

340
288
261
260
259
212
167
166
146
124
54

53
50
37
35
31
14

Source: https://www.who.int/observatories/global-observatory-on-health-research-and-development/monitoring/

distribution-of-r-d-funding-flows-for-neglected-diseases-by-country-funder-recipient-organization



C. Investments by disease (i, 5020
(in million 2020 US$)

HIv/AIDS [ 1,370
Tuberculosis _ 688
Malaria |G 629
Multi-disease support [ 581

Diarrhoeal diseases [ 209
Dengue I 77
Staphylococcal or strepto.. || 60
Leishmaniasis |45
Chagas disease | 35
Multiple kinetoplastid dis.. | 34
Human African trypanoso.. | 33

Acute rheumatic fever wit.. | 5

Hepatitis C

Multiple kinetoplastid dis..
Helminthiases

Snakebite envenoming
Chagas disease

Hepatitis B
Schistosomiasis

Leprosy

Meningitis

Lymphatic filariasis

Buruli ulcer
Soil-transmitted helminth..
Scabies

Mycoses

O O R P PR ERPRELPEPNWWW-HM

Source: https://www.who.int/observatories/global-observatory-on-health-research-and-development/monitoring/

distribution-of-r-d-funding-flows-for-neglected-diseases-by-country-funder-recipient-organization
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E. Investments by funding category (in million
2020 US$)

Vaccines R&D [ NNEGG 17,276
Basic research _ 10,849

Medicines R&D _ 10,452

Microbicides R&D [l 2,554

Core funding 2,399

Diagnostics R&D 2,113

Unspecified R&D . 1,495
Other non-disease-speci.. l 944
Vector control R&D I 931
Platform technologies | 496
Biologics R&D | 324

Adjuvants and immuno.. | 203

(Totals for 2007-2020)

Source: https://www.who.int/observatories/global-observatory-on-health-research-and-development/monitoring/

distribution-of-r-d-funding-flows-for-neglected-diseases-by-country-funder-recipient-organization
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E. Investments by funding category (in million
2020 US$)

Vaccines R&D _ 1,109
Medicines R&D NG 028
Basicresearch [ g17

Core funding - 340

Diagnostics R&D 149
Vector control R&D [Jij 139
Microbicides R&D - 103
Biologics R&D [ 102
Platform technologies ~ 101
Unspecified R&D I 87
Other non-disease-speci.. | 54

Adjuvants and immuno.. | 24

(in 2020)

Source: https://www.who.int/observatories/global-observatory-on-health-research-and-development/monitoring/

distribution-of-r-d-funding-flows-for-neglected-diseases-by-country-funder-recipient-organization
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Examples of Forms of Funding for Pharmaceutical R&D

In-house
Research Grants Prizes
Disbursement
M M
of Money oney oney
Tax Relief Priority Review

Vouchers

Honors
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The current list of “Tropical Diseases”

A. Tuberculosis P. Yaws
B. Malaria Q. Filovirus Diseases (added December 16, 2014 by Pub. L. 113-233, amended by Pub. L.
114-146
C. Blinding trachoma 114-140)
) R. Zika Virus Disease (added April 19, 2016 by Pub. L. 114-146)
D. Buruli ulcer
E Chol S. Any other infectious disease for which there is no significant market in developed
. era
© nations and that disproportionately affects poor and marginalized populations,

F. Dengue/Dengue haemorrhagic fever designated by order of the Secretary

G. Dracunculiasis (guinea-worm disease) o Chagas disease (August 20, 2015 final order)

H. Fascioliasis o Neurocysticercosis (August 20, 2015 final order)

I. Human African trypanosomiasis o Chikungunya Virus Disease (August 24, 2018 final order)

J. Leishmaniasis o Lassa Fever (August 24, 2018 final order)

K. Leprosy o Rabies (August 24, 2018 final order)

L. Lymphatic filariasis o Cryptococcal Meningitis (August 24, 2018 final order)
M. Onchocerciasis o Brucellosis (July 15, 2020 final order)

N. Schistosomiasis o Opisthorchiasis (July 15, 2020 final order)

O. Soil transmitted helminthiasis o Paragonimiasis (July 15, 2020 final order)

Source: https://www.fda.gov/about-fda/center-drug-evaluation-and-research-cder/tropical-disease-priority-review-voucher-program
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Comparing the Forms

1. Government Research

Advantages
a. Minimizes deadweight loss through reliance on income-tax funding instead of
monopoly pricing

(Partially offset by another distortion: By decreasing the benefits of labor, each income tax
increase will cause taxpayers to substitute leisure for work, causing economic losses)

b. Minimizes rent dissipation through duplicative research at the primary and secondary
levels, because the government coordinates innovation at both levels

c. Flexibility in responding to changes in research agenda
Disadvantages

a. Government officials are prone to errors in determining which projects are (most)
socially valuable

b. Low salaries and bureaucracy make government a poor venue for innovative activity,
particularly with respect to artistic creativity
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Comparing the Forms

2. Grants
Advantages
a. Avoids rent dissipation, by targeting resources to one or a few firms
b. Avoids the inefficiency of multiple firms making redundant assessments of the social
value of particular research projects
c. Minimizes deadweight loss through reliance on income-tax funding instead of
monopoly pricing (see above)

d. Enables correction of the misalignment between the market value of innovations and
their social value

Disadvantages
a. High administrative costs
b. Government officials are prone to errors in determining which projects are (most)
socially valuable and in determining which grant applicants are most qualified

c. Poor motivator of innovative activity once the grant recipient has been selected
(Gallini/Scotchmer 2002)
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Comparing the Forms

3. Prizes
Advantages

a. Competition in the quest for the pot of gold fosters fast, focused research

b. Optional Reward System will optimize incentives for creativity (Shavell & Ypersele
2001)

c. Minimizes deadweight loss through reliance on income-tax funding instead of
monopoly pricing (see above)

d. Enables correction of the misalignment between the market value of innovations and
their social value

Disadvantages
a. High administrative costs
b. Government officials are prone to errors in determining which projects are (most)

socially valuable; automated mechanisms for making those determinations are
imperfect (Liebowitz 2003)

c. Leads to rent dissipation by fostering wasteful duplicative innovation
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Breakthrough Drugs

Drugs aimed at
Neglected Infectious
Diseases



(thousands) |Global Deaths |Global DALYs (thousands) (Global Deaths |Global DALYs
675

HIV/AIDS 40147 Parasitic and vector diseases (excluding

Tuberculosis* 1208 66024 Malaria)
Trypanosomiasis*

Malaria* 411 33398

*
STDs (excluding HIV/AIDS) Chagas
Syphilis 3814 Schistosomiasis

Chlamydia 324 Leishmaniasis*

Gonorrhoea 231 Lymphatic filariasis (elephantiasis)

Trichomoniasis 282 Onchocerciasis (river blindness)

Genital herpes 250 Cysticercosis

Other STDs 352
Diarrhoeal Diseases 79311
Childhood Diseases

Pertussis (“whooping cough”) 9839

Diphtheria 420

WV EEHES 14528
E—— 3474 Intestinal nematode infections

Echinococcosis

Dengue

Trachoma (infectious blindness)

Yellow fever

Rabies

Meningitis 16314 Ascariasis
Encephalitis 4174 Trichuriasis

Hepatitis Hookworm

2102 Food-bourne trematodes

1633 Leprosy 36
655

123

Other infectious diseases 19000
Totals 311318




DALY s per capita from Malaria (2019)

Powered by Bing
© Australian Bureau of Statistics, GeoNames, Microsoft, OpenStreetMap, TomTom

DALYs per capita|  EI_
! 78.60




Age-Standardized Moﬂé,lity from Malaria (2019)

Powered by Bing
© Australian Bureau of Statistics, GeoNames, Microsoft, OpenStreetMap, TomTom

Mortality B
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Arguments for Enhanced Protection for Traditional Knowledge

1) Labor
2) Utility

a) Incentives to commercialize
b) Incentives to preserve
c) Psychic externalities

3) Corrective Justice

4) Distributive Justice
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Share of population living on less than 2011 PPP $1.90 a day, 2013 (%)

Less than 2.0

o 2.0-9.9

. 10.0-24.9

B 250-49.9 = o=

N 50.0 or higher -
MNo data

Geographic
Distribution of )
Wealth \, G

Geographic
Distribution of
Indigenous Groups

o

Colors indicate regional ~ Rapa Nui—
concentrations of
indigenous peoples.

April 5, 2023



100} (o

Table 7: Poverty Gap (FGT1) by Minority/Indigenous Status
across Countries

China (rural), 2002  Minority 2.0
Han 0.9
All -
India, 2005 Scheduled Tribes (ST) 10.6
Scheduled Castes (SC) 7.9
Non-ST/SC 4.4
All 5.6
Vietnam, 2006 Ethnic minority 15.4
Ethnic majority 2.0
All 3.8
Laos, 2003 Non-Lao Tai 13.2
Lao Tai 5.4
Total 8.0
DRC, 2005 Indigenous 39.4
Non-indigenous 32.4
All 32.3
Gabon, 2003 Indigenous 30.0
Non indigenous 10.7
All 10.7

Source: Own calculations

Source: http://siteresources.worldbank.org/EXTINDPEOPLE/Resources/407801-1271860301656/Chapter_9_Conclusion.pdf



Membership in the Nagoya Protocol




Proposed “Social Responsibility Index”

Each pharmaceutical firm must achieve, each year, a ratio:

* Numerator: the total number of Disability Adjusted Life Years saved as a result of
the distribution and consumption of the firm’s products during the year.

 Denominator: a measure of the firm’s size (presumptively its global gross
revenues during the year)



Methods of Complying

1) Reduce the prices charged in developing countries for drugs already in its portfolio,

thereby increasing the number of persons able to afford the drugs and earning more
DALYs

2) Alter the formulations of drugs already in its portfolio so that they could be distributed
more easily in developing countries

3) Increase its investment in research projects that promise to generate drugs with large
health benefits

4) Alter its business-acquisition policies to acquire more “startup” biotechnology
companies that have developed products that offer large health benefits.

5) Collaborate with governments or NGOs in developing countries to improve the
distribution systems for its drugs

6) Buy DALYs from other firms better positioned to improve public health

7) Reduce the prices of some or all of its products, thereby lowering the denominator of
its ratio.



