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Context setting

2" |argest and the 2"4 most
populated country in Africa

One of the 17 megadiverse
countries in the world

A kleptocratic political system

Economy based on the export of
raw materials

A social condition that clashes
with the richness of the country's
subsoil

(Data source: World Food Programme)



Identifying unburnable carbon areas

Unburnable carbon areas

* Fossil fuel reserves to remain untouched in order not to exceed certain carbon
budget thresholds and achieve climate targets;

* Welsby et al. (2021) integrated a geographical dimension to the concept, defining
areas of unburnable fossil fuels on a continental scale;

* At the African level, 51% of oil reserves and 49% of gas reserves should remain
unburned to to keep the average temperature below 1.5 C° compared to pre-
industrial levels by 2050;

Spatial multicriteria decision analysis (SMICDA)
* Definition of three indices on which to base the analysis:

* Environmental index;
* Economic index;
* Social index;

* TOPSIS methodology;



Hl Oil blocks in production

I Oil blocks of the 2022 Bid Round

I Other oil blocks

[ Disputed oil blocks with Angola
(currently operated by the latter)

Il Gas blocks of the 2022 Bid Round |

Il Other gas blocks i

[ National border
Basemap: Bing Satellite

(Data sources: Ministry of Hydrocarbons of the DRC, OSM, ANPG)




In 2022, the DRC Ministry of Hydrocarbons
Case StUdy launched a bid round for the concession of 30

The development Of the oil and gas blocks (27 oil, 3 natural gas) in the country
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In 2022, the DRC Ministry of Hydrocarbons
launched a bid round for the concession of 30

Case study

The development of the oil and gas blocks (27 oil, 3 natural gas) in the country
industry in the Democratic Republic Of > Economic development and diversification
> Respond to the internal energetic needs
Congo (DRC)
Gas flaring volume ©  Onshore oil well = = = Gas pipeline

2012 - 2023 LW
( : . Oil refinery (in disuse) = = = Oil pipeline
A 0-14m3year oL '
s i Floating,Production,Storage Basemap: Bing Satellite
A 14- 26 myyear and Offloading Boat (FPSO)

A 46 - 146 m*|year 7/ Oilblock in production

Impact gas flaring [ National border
(2km radius)

(Data sources:
Ministry of
Hydrocarbons of
the DRC, OSM,
World Bank, ENI,
U.S. Department
of Energy,
ShipXplorer)



Case study

The development of the oil and gas
industry in the Democratic Republic of

Congo (DRC)

Environmental risks

DRC holds the second
largest tropical forest in
the world;

Presence of the world’s
largest tropical peatland;

Ranges of several
critically endangered
species coinciding with
the areas affected by the
initiative;

Social risks

Serious human rights
violations in other key
industries in the country
(land grabbing and
forced evictions, forced
labour, child labour...);

Presence of indigenous
communities in the
areas affected by the
initiative;

In 2022, the DRC Ministry of Hydrocarbons
launched a bid round for the concession of 30

blocks (27 oil, 3 natural gas) in the country
> Economic development and diversification
> Respond to the internal energetic needs

Political risks

A kleptocratic political
system unable to
redistribute profits to
the population and
effectively exercise its
rule over the entire
territory;

A long history of
corruption in the
awarding of oil
exploration concessions;

Global environmental

risk

Non-compliance with
the efforts required by
the international
community to mitigate
the effects of the climate
crisis through a
progressive
decarbonisation of
society;



Definition of the analysis indices

Economic index
Transport network:
--- Railway

* Trans po rt --- Navigable waterway

— Trunk road

network ~ Primary road

i Secondary road
(benefit) Tertiary road

Hydrocarbon block
[ National border

Basemap: Bing Satellite

(Data sources: Ministry of Hydrocarbons of the DRC, OSM, ANPG, Référenciel Geographique Commun della
RDC)



Definition of the analysis indices

Economic index

* Transport
network
(benefit)

* Distance to export

points
(cost)

© Export point

Hydrocarbon block
[ National border

Basemap: Bing Satellite |

(Data sources: Ministry of Hydrocarbons of the DRC, OSM, ANPG, ShipXplorer)



Definition of the analysis indices

Economic index

Power plants:
4 Hybrid
* Trans port + Non-renewable
+ Other/Unknown
network  Renewable k-
( ben Efit) Hydrocarbon block s 3
[ National border o
° D | St ance tO ex pO rt Basemap: Bing Satellite
points
(cost)

e Distance from

power plants
(cost)

(Data sources: Ministry of Hydrocarbons of the DRC, OSM, ANPG, U.S. Department of Energy)



Definition of the analysis indices

Economic index

Transport

network
(benefit)

Distance to export

points
(cost)

Distance from

power plants
(cost)

--- 2D Seismic
* 2D seismic ~ Hydrocarbon block
. [ National border .
(be n eflt) Basemap: Bing Satellite |

(Data sources: Ministry of Hydrocarbons of the DRC, OSM, ANPG)



Definition of the analysis indices

Economic index

Number of political violence incidents |
(06/2019 - 06/2024):

« Transport =
91- 200
network ~ 201-3000
(benefit) == >3000
. Hyc_lrocarbon block
* Distance to export e anoter
pOi nts Basemap: Bing Satellite
(cost)

e Distance from

power plants
(cost)

e 2D seismic
(benefit)

* Violence rate

¥
N3

(COSt) (Data sources: Ministry of Hydrocarbons of the DRC, OSM, ANPG, ACLED)



Definition of the analysis indices

Environmental
index

 Lakes and

reservoirs
(cost)

[ Lakes and Reservoirs

Hydrocarbon block
[ National border

Basemap: Bing Satellite |

(Data sources: Ministry of Hydrocarbons of the DRC, OSM, ANPG, HydroSheds)




Definition of the analysis indices

Environmental : '
. ~— Hydrographic network
index
Hydrocarbon block
[ National border e
e Lakes and Basemap: Bing Satellite |
reservoirs ' '
(cost)

e Hydrographic
network
(cost)

(Data sources: Ministry of Hydrocarbons of the DRC, OSM, ANPG, HydroSheds)



Definition of the analysis indices

Environmental

Internationally protected area

i n d ex (UNESCO and Ramsar sites)
Nationally protected area

° ¥4 Hydrocarbon block
La keS an d [ National border
reservoirs Basemap: Bing Satellite

(cost)

* Hydrographic
network
(cost)

* Protected natural

areas
(cost)

(Data sources: Ministry of Hydrocarbons of the DRC, OSM, ANPG, Ministry of Environment and Sustainable
Development of the DRC)



Definition of the analysis indices

Environmental
index

e Lakes and

reservoirs
(cost)

* Hydrographic
network
(cost)

* Protected natural

areas
(cost)

* Endangered
species
(cost)

ge of critically endangered mammals: |
Mount Kahuzi climbing mouse

Eastern gorilla

Western gorilla

African forest elephant

Atlantic humpback dolphin

Hydrocarbon block
3 National border

Basemap: Bing Satellite

(Data sources: Ministry of Hydrocarbons of the DRC, OSM, ANPG, IUCN)



Definition of the analysis indices

Environmental ‘
. Il Tropical peatland
index
Hydrocarbon block
[ National border -
° La ke S an d Basemap: Bing Satellite G
reservoirs T
(cost)

* Hydrographic
network
(cost)

* Protected natural

areas
(cost)

* Endangered
species
(cost)

(Data sources: Ministry of Hydrocarbons of the DRC, OSM, ANPG, Dargie G.C,, et al.)

* Tropical peatland
(cost)



Definition of the analysis indices

Social index
Unemployment rate
(% of active population):
* Unemployment = 01-05
~ 05-15

rate 16-25
. 26-99
(benefit) = >10

Hydrocarbon block
[ National border
___1 Provincial border

Basemap: Bing Satellite |

(Data sources: Ministry of Hydrocarbons of the DRC, OSM, ANPG, United Nations Department of Economic and
Social Affairs)



Definition of the analysis indices

SOC ia I 11] d ex Human Development Index
(HDI expressed in values between O and 1;
colour scheme based on total values)
* Unemployment = 0.400 - 0.450
" 0.450-0.500
rate ' 0.500-0.550
_ 0.550 - 0.600
(benefit)
Hydrocarbon block
[ National border
* Human [ Provinial border
Basemap: Bing Satellite
development -
index
(benefit)

(Data sources: Ministry of Hydrocarbons of the DRC, OSM, ANPG, Global Data Lab)



Definition of the analysis indices

Social index

Population density
(inhabitants/km?)
* Unemployment |
0 1.000
rate :
: Hydrocarbon block
(beneﬂt) [ National border
Basemap: Bing Satellite
* Human
development
index
(benefit)
* Population
density
(cost)

W <=§

(Data sources: Ministry of Hydrocarbons of the DRC, OSM, ANPG, DXH)



Definition of the analysis indices

Social index

[ Indigenous territory

Unemployment Hydrocarbon block
[ National border

rate Basemap: Bing Satellite |

(benefit)

Human
development

index
(benefit)

Population

density
(cost)

Indigenous

territories
(cost)

(Data sources: Ministry of Hydrocarbons of the DRC, OSM, ANPG, DGPA)



Definition of the analysis indices

Social index

Unemployment

rate
(benefit)

Human
development

index
(benefit)

Population

density
(cost)

Indigenous

territories
(cost)

Critical natural

assets
(cost)

Local terrestrial CNAs
[ TS
0 20

Local maritime CNAs

.

0 20 4

Hydrocarbon block
[ National border

Basemap: Bing Satellite

7
//,’{/'
//';. .

(Data sources: Ministry of Hydrocarbons of the DRC, OSM, ANPG, Chaplin-Kramer R., et al.)




TOPSIS analysis results

Onshore oil blocks

Block suitability
(overall result):
0.467 - 0.607
0.607-0628
0.628 - 0.649
0.649-0.671
74 0.671-0.725

[ National border
Basemap: Bing Satellite

Block suitability
(environmental index):
0.414-0.71
0.711-0.800
0.800-0.879
0.879-0.993
0993-10

[ National border
Basemap: Bing Satellite

(Data sources: Ministry of Hydrocarbons of the DRC, OSM)

Block suitability
(economic index):
0.324-0.468

Basemap: Bing Satellite

Block suitability
(social index):
0.405 - 0.587
0.587-0.620
0.620 - 0.650
0.650-0.671
0.671-0.916

[ National border
Basemap: Bing Satellite




TOPSIS analysis results

Offshore oil blocks

Block suitability Block suitability
(overall result): | 4 «' 4 (economic index):
0.504 - 0.593 L 2 e 1 0.352-0.492
0.593-0.691 . e -
0.691-0.670 . : 3 3 ~10.510-0.533
0.670-0.708 Y
.708-0.724

[ National border
Basemap: Bing Satellite

Block suitability y Block suitability
(environmental index): X 4 o ! (social index):
0.414 - 0.560 [ : . ¢ i 0.428-0.558
‘ 2 : 25 0.558-0.652
; 3.652— B

Bﬂw: Bing Satellite

(Data sources: Ministry of Hydrocarbons of the DRC, OSM, ANPG)



Identification of unburnable areas
Oil blocks

Suitability for oil exploration and extraction:
No

Partial
Yes

[ National border
Basemap: Bing Satellite

AERT N SRR

(Data sources: Ministry of Hydrocarbons of the DRC, OSM, ANPG)




Identification of unburnable areas
Gas blocks

Suitability for gas exploration and extraction:
Yes
Partial

[ National border
Basemap: Bing Satellite

(Data sources: Ministry of Hydrocarbons of the DRC, OSM)




Thank you for your attention

For further information, please contact:
e.lucci92@gmail.com

edoardo.crescini@unipd.it
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