


• Record heats of 2019

• A growing pattern of records

• 2017: 3rd warmest since 1880

• 2016: Warmest (#1)

• 2015: 2nd warmest

• No El Niño in 2017 

• GHG emissions growth 
resumed in 2017 (1.3%), after 2 
years (coal consumption)

Beyond Carbon: Our New Frontiers

PBL Netherlands 2018 report: Olivier and Peters(2018)

https://ourworldindata.org/co2-and-other-greenhouse-gas-emissions



https://ourworldindata.org/co2-and-other-greenhouse-gas-emissions

Cumulative Emissions: The US benchmark

US post-war pattern of “frontier-type growth” and slash & burn 

industrialization (40 % of the world economy) became the 

‘benchmark for development 

The global economy as a “negative connection” (Chichilnisky, 

1996, 2004)



Moving South



Moving South



http://www.smartplanet.com/blog/energy-futurist/oil-demand-shift-asia-takes-over/400



The parallel with the wealth 
of nations

Data sources: World GDP: Knoema, http://knoema.com/nwnfkne/world-gdp-ranking-2015-data-and-charts; EU 28 GDP: Eurostat, https://www.stat.ee/29958;  
Emissions and emissions per capita: Netherland Environmental Agency, 2014, http://edgar.jrc.ec.europa.eu/news_docs/jrc-2014-trends-in-global-co2-

emissions-2014-report-93171.pdf

Per capita emissions and 
GDP correlation, 10 top 

emitters

Note: Germany is the only EU 28 

country among the big 10 

emitters; it appears twice, as a 

country and as member of EU 28, 

to illustrate higher per capita 

trends (GDP and emissions) than 

the EU 28 average. Worldwide, 

Australia has the highest GDP 

(US$64,429) and a high emission 

per capita (16.6), in par with the 

US



China, Brazil and India are the only nations that are outside the “very high” category of the United Nations Development Programme’s 



https://www.wri.org/blog/2017/04/interactive-chart-explains-worlds-top-10-emitters-and-how-theyve-changed

As 21 countries are already proving, decoupling 

carbon dioxide emissions from economic growth 

is happening. But to avoid the worst impacts of 

climate change, we need to bend the emissions 

curve significantly downward.

https://www.wri.org/blog/2016/04/roads-decoupling-21-countries-are-reducing-carbon-emissions-while-growing-gdp
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http://gregor.us/non-oecd-2/emerging-forces-in-global-oil-consumption-the-middle-east-and-africa/


The biodiversity Frontier: Assessments of 
Contributions to People (2019) 

1. 1 million animal and plant species are now 
threatened with extinction

2. 40 % Amphibians, 33 % des récifs coralliens 
et mammifères marins, ~10 % insectes

3. > 680 sp de vertébrés ont disparu depuis le 
16ème siècle, > 9 % des races mammifères 
domestiquées pour l’alimentation et 
l’agriculture 
avaient disparu en 2016, et 1 000 
races de plus sont menacées

4. 16% des vertébrés pollinisateurs 
dont dépendent 90% des plantes sauvages 
en floraison et $577 milliards de production 
alimentaire annuelle mondiale



Les trajectoires actuelles ne permettront pas d’atteindre les objectifs 
mondiaux 

1.ODD 2030 (pauvreté, faim, santé, eau, villes, climat, océans et sols 
(ODD 1, 2, 3, 6, 11, 13, 14 et 15) 

2.Objectifs d’Aichi pour la biodiversité (4/20 seulement en progrès pour 
2020), 

À moins d’un changement transformateur dans l’économie, la 
société, les politiques et les technologies

La perte de biodiversité est donc non seulement un problème 
environnemental, mais aussi un enjeu de développement, en lien 
avec l’économie, la sécurité, la société et l’éthique humaine

Conclusion majeures



Africa Assessment (2018): An optimistic narrative for transformative change

Africa has unique and 
diversified biodiversity 
and natural 
assets

She is under pressure 
and 
these natural 
assets are degrading

But Africa has 
options and 

solutions

That can strengthen 
existing transformation 
frameworks

To move toward an 
Africa-led post-carbon

industrial model

that 
invests in 
ecological 

innovation and 
inclusive 

polycentric 
governance 
adapted to 

diverse scénarios 
on the evolution 
of the world and 

markets



Impacts of climate change 

❑ Significant losses of African plant species

❑ More than 50% of some bird and mammal species

❑ Drop in African lake productivity by 20 to 30% by 2100 

❑ Impacts on coastal water systems, sea level rises, changes in upwellings, sea 
elevations and changes in sea surface temperature an impact on coastal ecosystems. 

Africa's current population of 1.25 billion is expected to double by 2050

✓ Strong pressure on biodiversity and the contributions of nature to people

✓ unless innovative policies and strategies are in place and implemented. 

✓ Rapid and unplanned urbanization is putting considerable pressure on urban 
infrastructure and the demand for services, including water supply, food supply, 
pollution control and waste management, as well as energy supply. households and 
industrial development

Climate change and Population growth

Africa under pressure



www.ipbes.net

Population

Climate change

Energy 

Invasive 
Habitat 

Degra
-dation 

Sustainable Livelihoods and ecosystems / green-blue economy

Aïchi targets

SDGs

Agenda 2063

alien

species



Vast resources 
Unevenly distributed

Exceptional Ecosystems

Outstanding number of large 

transboundary basins and water bodies: Nile, 

Congo, Zambezi Niger/Lake Tanganyika

– e.g. L. Victoria ($600 M, 3M people) 

3 of the 4 most productive LMEs (Large 

Marine Écosystems) of the world –

Estimated value: $139 Billion/year 

25 % of the world 

watersheds (out of 63) 

Water

But Watersheds split

between water-rich and 

water-poor countries and 

areas (e.g. Nile, Zambezi) 

66% of the continent is arid  

300 to 400 M people live in 

water-poor areas

Fisheries

West Africa one of the world’s most 

important fishing areas

4,5 millions tons of fish in 2000

$24 Billion contribution to national 

economies IF all catches were landed

8 million fishermen 

and families
Fisheries are in decline -

catches are largely diverted 

out of Africa

A continent under pressure

Unique, diverse and 
contrasted natural assets



Energy

Mines

Firewood: + 80% of primary energy + 90% of 

the population (cooking)

Demand for charcoal increases

Abundant and diverse energy sources, incl. oil, 

gas and clean énergy

Realization of hydroelectric, solar, wind 

and geothermal potential remained 

severely limited

Extraordinary Mineral Resources -

More than $ 34 trillion USD for the 

DRC alone (not directly processed by 

ERA)

Hydropower: 1 / 5th of the power supply Less than 10% 

of the potential used. Only 9% of the population in the 

DRC has access to electricity

Poor access to energy in most 

of the continent

A continent under pressure

Unique, diverse and 
contrasted natural assets



Species 

and 

genetics
Species and genetics
Africa is the last place on Earth 

with a broadly intact assemblage of 

big mammals. It is a center of 

richness and endemism for 

freshwater fish, mollusc and  

crustacean species. ¼ of the 

mammals, 1/5th of bird species 

and at least 1/6th of the planet’s 

vegetal species

Animal and plant genetic 

resources adapted to 

drought, pests and 

environmental change.

Food and cash crops of African origin: 

wheat, barley, millet and sorghum species; 

teff (Eragrostis tef); coffee; rooibos tea 

(Aspalathus linearis); cowpea (Vigna 

unguiculata); and the oil palm (Elaeis 

guineensis). The Sudanese belt is the only 

shea producing area (vitella paradoxa) for the 

domestic and international market and the 

chocolate industry
But decline and loss of that 
biodiversity – habitats, fertility, 
productivity, and economic 
opportunities; loss of food, 
water, energy, health and 
subsistence security

Driving forces of decline incl. natural habitats 
conversion to agricultural land & urban settlements; 

infrastructure development ; overexploitation of 
biological resources; introduction of invasive alien 

species; and pollution of air, water and soil

A continent under pressure

Unique, diverse and 
contrasted natural assets



17% of natural forests and 31% of 

« other forested lands »

2nd tropical forest 

(Congo Bassin)
Forests

Agriculture

Part moyenne des PFNL dans le revenu 

total des ménages en Afrique rurale : 

21,4%  - 20% en Tanzanie, 27% en 

Éthiopie, jusqu'à 44% en Zambie....

Les insectes constituent une autre source de 

protéines, de minéraux et de vitamines. 

Environ 250 espèces comestibles répertoriées 

65 % of uncultivated 

arable lands

Extraordinalrily diversified pool  of NTFPs

Mais seulement 6% de $ 88 milliards
(sous estimé) A continent under pressure

Unique, diverse and 
contrasted natural assets

Yet,  the region, which was a net 
exporter of food in the 1990s, now 
foots a bill of US $35 Billion just 
for rice. Subsaharan Africa now 
exports less than Thaïland (Africa 
Progress Report, APR 2014) 

Africa uses less improved seeds 
and fertilizers than any other 
region, and its soils are literally 
mined as a consequence : «It is 
estimated that 8 million tons of 
nutrients are depleted every year 
in Africa. » (APR, 2014)





In the rest of the world, processing represents 68% to 80% of the value 

added. In Africa, the opposite is true: ⅔ VAB comes from low added 

value activities: logs, sawnwood, firewood ...



For timber, cane and bamboo and wooden furniture, African countries have 
a trade deficit of more than US $ 1 billion

While Asian countries recorded a trade surplus of 66.3 billion US dollars 
and Latin American countries 6.8 billion US dollars during the same period.

The furniture industry in Asia is booming, with Vietnamese exports alone 
reaching US $ 7 billion in 2016 (ITTO 2017).

For 08 tertiary processed wood products, Indonesia makes $ 28.12 billion 
surplus; alone printing and writing paper: $ 19.6 billion more

Value-added processing generates on average 4 to 12 times more jobs 
than a primary sawmill (Hierold, 2010).



❑ Africa has the opportunity to take advantage of a rich biodiversity 

and use it for its economic development. Africa begins with the 

benefit of a small ecological footprint

❑ Africa is in a unique position to adopt a more balanced 

approach to development. It is the only region that has not yet 

industrialized: it can move directly to a Third Industrial Revolution 

green-blue economy

❑ It can accelerate its structural transformation by changing 

paradigm. Governments who want to « converge » with the rest of 

the world must do it a bit differently and make sure to acquire the  

right technologies, make the right innovations and investments, and 

resolve financing by using the countries’ internal possibilities

Africa has options



Africa has options

Africa’s population is young, 
with more favorable ratios 
between workers and 
inactive compared to other 
parts of the world

Our urban areas are still 
developing: it is possible to 

build green sustainable cities



355 scenario studies, 

2005+ numerous different 

possible futures for Africa, 

wide range of geographies

population, urbanization, 

consumption and use of 

natural resources are 

expected to increase in the 

5 major trajectories

Increased water, food and 

energy trade-offs with 

economic growth

SDG of eradicating hunger 

without compromising 

water quality is unlikely 



><

tension

Development 
of resilient 
infrastructures, 
industrialisation and 
inclusive and 
sustainable 
innovations

Inclusive &sustainable growth
inclusive productivity

diversification and innovation 
formalization and growth of
SMEs and micro entreprises 

decoupling of economic growth
and environmental degradation 

Agricultural productivity & 
small farmers income X2  
Sustainable food systems and 
resilient farm practices



Millions of energy-poor 

disconnected Africans, 

who earn less than 

US$2.50 a day, 

constitute a US$10-billion 

yearly energy market 

Invest US$55 B/y until 

2030 to achieve universal 

access

Africa energy problem, an 
investment opportunity

Original: APR 2015

The world's most expensive
electricity - A village woman
in a northern Nigeria 

spends 60 to 80 times 
more per unit for her energy than a 
resident of NYC or London

Huge clean energy potential 
natural gas, hydro, solar, wind 

and geothermal power

Shortages cost 2 -4 % points of GDP per year. 



L’Afrique est en croissance, malgré des 

hauts et des bas, mais c’est une 

croissance sans emplois et sans 

grande création de 

VA industrielle 

2018

3,6 % en 

2017

4,1 en 

2018, 

2019
. 

2015 Valeur manufacturière ajoutée en 

pourcentage du PIB
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La part de l'emploi manufacturier dans l'emploi total stagne à 5,4% 

Entre 2000 et 2008, l’emploi a augmenté de 2,8 %, 2 fois moins que le taux de croissance et de 

3,1% en 2009 - 2014 (1,4 % moins)

Africa Economic Outlook 2018

Affecte surtout les femmes et les jeunes (15–24 ans). 

Or, 226 millions de jeunes en 2015 – un chiffre qui devrait augmenter de 42 % pour atteindre 321 

millions en 2030



Forests : a microcosme of what’s happening everywhere with 

regards to nature’s contributions to people

Extraordinary mineral resources. 

Just DRC is over $24 000 billion 

USD

65 % idle arable land

CI\Ghana 10%

Source: Carol Robert, fondation BDA, Kinshasa, juillet 

2018

MARCHÉ MONDIAL 

DES NUTRACEUTIQUES

243 milliards US$ 

en 2015
MARCHÉ 

MONDIAL

DES BOTANICALS

> 93 milliards 

US $

L’AFRIQUE SUB-

SAHARIENNE 

25% des 

ressources 

naturelles 

mondiales, 0.01% 

DU MARCHÉ 

MONDIAL

MARCHÉ MONDIAL

DES MÉDICAMENTS 

BOTANIQUES

32.9 billion US$ en 2013

PHAR

MA

VENTE MONDIALE

DES PRODUITS DE SANTÉ & BIEN ÊTRE

772 milliards US$ 

en 2016

Africa Progress Report 2014

Cacao

110 M $



Investing for transformative change in Africa

Population

Climate

Transformation

Leapfrog

Latecomer advantage

New Economy

Innovation



This is reflected by 

different index and ranking 

systems that provide 

insights into the challenges 

of competitiveness, 

diversification and 

transformation of 

economies.

Indices de transformation, ACET 

2014

Indices de Compétitivité, FEM 2012

Indices de diversification, MGI 2010



Economic Forum index 12 pillars

2013

2018

Pillar 12: Innovation capacity

What does he catch? The quantity and quality of formal research and 

development; the extent to which a country's environment encourages 

collaboration, connectivity, creativity, diversity and confrontation through 

different visions and angles; and the ability to turn ideas into new goods 

and services.

Why is it important? Countries that can generate greater knowledge 

accumulation and offer better opportunities for collaboration or 

interdisciplinary tend to be better able to generate innovative ideas and 

new business models, which are widely regarded as the engines of 

economic growth.



12 piliers 2018 : contexte de la “4è Révolution industrielle”

The 2018 Index uses a "distance-to-the-border" approach, in

which the performance of each component is evaluated relative to

the "boundary" or ideal state.

4RI Era: All economies have the opportunity to chart a path of

competitiveness.

20th century: development path drawn; poor countries are

developing through progressive industrialization using unskilled

labor.

Today, the sequence is less clear. For example, robotics makes

light manufacturing less laborious. [We can also mention the 3D

printer and the FABLab and what Rifkin calls the zero marginal

cost]

Thus, 4IR also allows low-income countries (which have the

capability) to skip steps. ICT, for example, has been found to

facilitate access to basic services and enable new business

models. ICTs and globalization enable the rapid transfer of ideas

and technologies and reduce barriers.

There are also many risks and vulnerabilities to integrate

(including in the analysis and consideration of some "pillars".





Role of public-private sector in 

developing innovation

Exemples Asie du Sud
4 cas de figure

Rech

Priv

Gov

R&D Production Marketing

Rech

Gov GovGov

Priv

Gov

GovPriv

entreprises
d’état

Gov

Rech Priv

PrivPriv

produits 
innovants

Recherche publique

Privé National

Gouvernement
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acteurs 

clés
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Telephone switches in Korea and 

China

Steel development in Korea by the 

state-owned company POSCO

Automotive Industry Development 

by Hyundai Motors



Afrique

Intégrer les régions

&




