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General introduction



Main goal and motivation
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• Conventional & unconventional environmental 
policy instruments and how to assess them 

• Dive into contemporary debates on development, 
the environment, and global inequality

• Relationship between environment and 
unequal socio-economic development 

• Tools and measures for the environmental 
impact of economic activities



General logistics

• Material available via the course webpage 

• Announcements, submissions, discussions: Moodle Room 

• https://elearning.uni-flensburg.de/moodle/course/view.php?id=17919  

• Password: EcolEcon2026 

• For interactive elements: Tweedback 

• URL on webpage, QR code on slides 

• Use phone or laptop 

• Add questions for the end to the chat wall
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https://elearning.uni-flensburg.de/moodle/course/view.php?id=17919


Examination

• An analysis of the main challenges faced by a specific country or region 
• Prepare a poster (DIN-A0) and pitch it during a poster conference  
• Identify key challenges 
• Explain the current policy response 
• Delineate improvements/redirections 

• Choose your groups (max. 3 people) in the first two weeks via Moodle 
• Choose a country or region whose documents you can understand and for which you 

can access the necessary data 

• Examination criteria in the seminar description
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Content overview

• See the course webpage:
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https://ecological-economics26.netlify.app/
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Example poster

✅ Nice reading flow 
✅ Aspects build upon each other 
✅ Consistent fonts 
✅ Well cited
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Assessing the Socio-Economic and Environmental Implications of 
Import-Driven Energy in Pakistan: A Sustainability Perspective

Dzifa Francis Ahadzi (DFA) - Hareem Taha (HT) - Taha Ahmed Siddiqui (TAS)
Environmental Economics - Department of Energy and Environmental Management (EEM) – Europa Universität Flensburg

1. Problem Definition (HT)
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Pakistan was 68% Energy Self-Sufficient by 2015. By 2020, it was only 60% Energy Self-Sufficient [2].

2. Socio-Economic and Environmental Implications

{

One of the lowest electrification rates in Asia (~ 80%), 
stagnant for the past 30 years [1]
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- Peak power shortfall: 12 GW
- Average daily load-shedding duration: 8 Hours
- No. of households affected: 17 Million 

2.1. Social (HT) 2.2. Economic (TAS) 2.3. Environmental (DFA)
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1/3rd of Annual Federal Budget (AFB) goes into 
Petroleum Import Expenditures (PIE), another 1/3rd for 

loan repayments [3]

Per capita CO₂ emissions
Carbon dioxide (CO₂) emissions from fossil fuels and industry¹. Land use change is not included.
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3. Current National Strategy and Our Criticism

4. Recommendations

5. References

3.1. Promotion of Renewable Energy (DFA)
Target: 20% RE Share by 2025, and 30% by 2030, additional 2 GW RE by 2030 [9]

Criticism: 

Growth in New Installed Capacity 2015-20
Non-Renewable (%) 13.7
Renewable (%) 4.6

3.2. Infrastructural Developments (DFA)
Active Projects: 2 new offshore LNG terminals; USD 40 Mn annual savings [10]

Motive: Fossil Energy is essential to achieve economic stability
Criticism:
1. USD 500 Mn annual savings through targeted restoration of T&D network 

alongside achievement of 20% RE share target [11]

2. Energy Intensity does not show any improvements in economic output 
after 5 decades of fossil use [1]

3.3. Economic Controls (TAS)
Target: Reduction in imports through imposition of super tax (10-17%) [13]

Add. Controls: Net-metering and FIT, USD 4 Bn subsidies for 1-50 MW projects
Criticism:
1. Poor response to Net-metering or FIT due to super tax on PV imports [14] 
2. Average federal discount rates (20%) hinder RE investments [12]

3. Subsidies exploited for non-RE projects due to quick pay-off [12, 15]

4. Seeking loan from ADB of USD 189 Mn to fund transmission restoration [16]

3.4. Partnerships (TAS)
Active Projects: CPEC – USD 46 Bn for a deep-sea port and new LNG terminals, 
USD 18 Bn for indigenous coal mining and power generation (11 GW) [17]. Iran – 
USD 2 Bn for Iran-Pakistan LNG import pipeline [18]

Criticism:
1. Cumulative partner investments of USD 65 Bn to develop fossil energy 

infrastructure
2. No investments for transmission capacity expansion or restoration

• Transition from modernisation to post-
development: focus on sufficiency in terms of 
quality and extent of energy access and its 
affordability, instead of green growth

• Degrowth later, focusing more on efficiency 
and consistency policies

• Must not be obliged to prioritize reduction of 
emissions

• Most emissions are Emissions Embodied in 
Imports (EEI) and will drop with import decline

• CBA over PBA: China must be responsible for the 
CO² emissions generated from coal in Pakistan

• Implement pollution taxes to incentivize producers 
undertake responsibility gradually

• Finished-product exports to be preferred over 
raw-material exports

• Immediate restoration of Transmission 
Network through AFB or Partnerships

• Regain control over indigenous fields and 
projects for development infrastructure

• Import taxation must not hinder RE growth

4.1. Social (HT) 4.2. Economic (TAS) 4.3. Environmental (DFA)

[1] OWID (2022). Pakistan – Energy Profile. Our World in Data. Pakistan: Energy Country Profile - Our World in Data [Last Accessed: 31.12.2023]
[2] IRENA (2022). Pakistan – Energy Profile. IRENA. Pakistan_Asia_RE_SP.pdf (irena.org) [Last Accessed: 31.12.2023]
[3] Federal Budget (2023). Budget in Brief. Federal Government of Pakistan. B 23-24 Inner.cdr (finance.gov.pk) [Last Accessed: 31.12.2023]
[4] IEA (2021). Electricity Price in Pakistan. IEA. Annual average price of electricity in Pakistan, 2019-2025 – Charts – Data & Statistics – IEA
[5] CEIC (2021). Household Income in Pakistan. CEIC. Pakistan Household Income per Capita, 2005 – 2023 | CEIC Data [Last Accessed: 31.12.2023]
[6]  Statista (2023). National Debt – Pakistan. Statista. Pakistan - national debt 2018-2028 | Statista [Last Accessed: 31.12.2023]
[7] O’Neill, D.W., Fanning, A.L., & Lamb, W.F. (2018). A good life for all within planetary boundaries. Nat Sustain 1, 88–95.
[8] IQAIR (2023). World Air Quality Index. World Air Quality Index (AQI) Ranking | IQAir [Last Accessed: 31.12.2023]
[9] AREP (2019). Alternative and RE Policy. renewable_energy_policy_of_pakistan_are_policy_2019.pdf [Last Accessed: 31.12.2023]

[10] PP (2023). Pakistan to become the third country with 3 LNG FSRU units. World's 3rd Country With 3 LNG Terminals [Last Accessed: 31.12.2023]
[11] WB (2020). Expanding RE in Pakistan’s Electricity Mix. Expanding Renewable Energy in Pakistan’s Electricity Mix [Last Accessed: 31.12.2023]
[12] PES (2022). Pakistan Economic Survey. PES14-ENERGY.pdf (finance.gov.pk) [Last Accessed: 31.12.2023]
[13] Bloomberg (2022). Pakistan Plans Waves of Taxes to Help meet IMF Bailout Goals. Super Tax & IMF Bailout – Bloomberg [Last Accessed: 31.12.2023]
[14] Tribune (2022). Solar Project Costs spike by 30%. Solar project cost spikes 30% (tribune.com.pk) [Last Accessed: 31.12.2023]
[15] Tribune (2023). PKR 975 Bn Power Subsidies Proposed. Rs975b power subsidies proposed (tribune.com.pk) [Last Accessed: 31.12.2023]
[16] ADB (2023). Second Power Transmission Enhancement Investment Program. 48078-006: Tranche 4 | (adb.org) [Last Accessed: 31.12.2023]
[17] DW (2021). How Chinese Investments are Capturing Pakistan’s Economy. Chinese investments x Pakistan's economy – DW [Last Accessed: 31.12.2023]
[18] Nation (2023). Pakistan Speeds up work on Iran-Pakistan gas pipeline. Pakistan speeds up on gas pipeline - nation.com.pk [Last Accessed: 31.12.2023]
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The Brazilian Amazon
Is Deforestation a Requirement for Economic Growth?
Barbara Monteiro, Eustinah Sithole, Ivy Njoki

Energy- and Environmental Management 
Environmental Economics
Autumn Term 2023

Background

• Satellite  based forest monitoring tools shown below were 
developed for  monitoring and controlling deforestation, 
degradation, fires, and other impacts on the Legal Amazon.

• They are useful for proposal and evaluation of policies.
• What has been observed however as a result are smaller 

clearings as well as clearings during the rainy season to avoid 
detection.

• In 2004, the Amazon lost 28,000 km2. This 
figure had fallen to 4,600 km2 by 2012. 

• Measures implemented under Lula’s first 
presidency:
• Amazon Protected Areas Program (2002)
• Action Plan for the Prevention and Control 

of Deforestation in the Legal Amazon (2004) 
• An updated Forest Code (2012) 
• Private sector commitments e.g. the 2006 

Amazon Soy Moratorium and 2009 Zero-
Deforestation Cattle Agreement.

The Amazon Under Bolsonaro:
• Enacted legislative measures to weaken 

conservation laws in favour of agribusiness.
• Removed environmental enforcement 

measures e.g. fines for illegal logging.
• Cut spending for environmental agencies 

by 24%.
• Weakened indigenous land rights and laws 

requiring landowners to a portion of their 
land.

DOES BRAZIL’S ECONOMIC GROWTH REQUIRE THE 
DESTRUCTION OF THE AMAZON?

• In 2020, the country's agricultural production increased by 
17% compared to 2019, driven by soybeans, corn, and 
meat.

• 84% of Amazon deforestation is driven by demand from 
foreign trade and other parts of the country.

• Resource exploitation is not shared equally – the Amazon 
region is among the poorest and most underserved areas.

• 60% of all deforestation occurs in the 
hotspots.

Value added by agricultural sector to 
GDP 2012-2022

Brazil GDP Per Capita 2012-2022

• Reinstation of the 2004 Action Plan 
• Strengthening of indigenous land rights by 

guaranteeing the possession of land and 
exclusive use of its natural resources to the 
indigenous peoples who occupy it.

• Plano Safra 23/24 -  supports small-scale 
farmers to deviate production from mega 
producers to local farmers.

• Creation of a tracing system for agricultural 
products to ensure that they’re not from 
deforested lands.

How much is it worth to protect the Brazilian Amazon?
• Benefits of the Amazon e.g. regulation of local climate, global CO2 sink, and biodiversity, are 

valued at 20% of the Brazilian GDP or 289.49 billion USD per year. 
• Amazon generates 39.27 – 98 billion USD in revenues a year (amount needed to disincentivize 

deforestation.
• Beyond carbon markets, donations such as the Amazon Fund (supported by Norway and 

Germany) can help significantly. 

Decoupling agricultural production from deforestation

Mobilization of 
civil society

Monitoring and 
enforcement

Legal designation of 
indigenous land

Zero deforestation 
goods

DISPLACEMENT OF INDIGENOUS COMMUNITITES

• 2000 - 2020, more than 2.6 million 
hectares of indigenous lands were deforested

FOOD SECURITY

• 80% of the food of riverside communities in 
the Amazon comes directly from the forest

• Deforestation in Amazon contributed to a 
15% decrease in food supply

HEALTH IMPACTS

• 27 thousand species of medicinal plants could be 
affected by deforestation by 2050

SOCIAL CONFLICTS DUE DEFORESTATION MAFIA

• More than 2000 murders of rural workers in conflicts in 
Brazil between 2000 and 2020

LEGAL DISPUTE

• Lack of land regularization and lack of clarity in land 
ownership rights

• Brazil has a commodity heavy export basket and 
this coincides with some of the main drivers of 
deforestation which include agriculture, cattle 
ranching as well as logging. 

• There is an observed relation between global 
prices for these commodities and deforestation.

• Deforestation can be traced back to the 
inception of the Superintendency for the 
Development of the Amazon (SUDAM) in 
1966 utilising a resource intensive growth 
model.

[2]

[3]

[4]

[5] [6]

[7]

[9]

[8]

[1]

0

5000

10000

15000

20000

25000

30000

Ar
ea

 (s
q.

km
)

Year

Legal Amazon Deforestation

• Prioritize production of goods economically interesting. Local 
goods such as acai fruit, cocoa, nuts, honey and rubber could 
grow GDP by 7.33 billion USD per year by 2050.

• Environmental Services thought payment programs 
pay landowners or local communities for maintaining or 
recovering forest areas.

• Sustainable Certification and Labeling to empower the green 
market and organic products.

• A new set of legal measures to combat illegal logging, mining 
and hunting in indigenous territories.

• Reforestation efforts and recovery of native vegetation through 
sustainable forest management.

• Recognition and Protection of the Rights of Local Communities 
providing land regularization and the legal guarantee

• Empowerment and Capacity of Communities. This may include 
training in sustainable agricultural techniques, local 
entrepreneurship and access to educational resources

ECONOMIC

ENVIRONMENTAL

SOCIAL

❌ Monitoring part unrelated 
❌ Some figures too small 
❌ Design scheme of modelling does not align with rest
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Analyzing South Africa’s Transition to
Sustainability by Reducing Coal Dependency

Ruqaiya Chhipa, Mohsen Mansouri, Sayed Mohamad Sadat
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Introduction

Environmental Analysis

Economic Analysis

Social Analysis
Communities living near coal mines face heightened 
mortality and chronic illness risks, particularly impacting 
children. The classification of 25% of abandoned mines 
as high risk adds to public health and safety concerns.

Additionally, the closure of coal power plants and 
maintenance issues lead to significant disruptions in 
electricity supply, causing frequent blackouts in South 
Africa. To address this and to reach low emission 
targets (i.e. 377–453 MtCO2), the country aims to 
transitioning to renewable energy resources, with an 
estimation of creating 70,000-80,000 more jobs than 
current employment in the coal sector. Yet, the move 
from coal to renewable energy is challenging due to a 
shortage of skilled labour specifically in areas such as 
engineering, science, IT and management.

Furthermore, to achieve low emission targets, South 
Africa has implemented a carbon tax policy. Under the
current proposal of $30/tonCO2, the  effect on poorest

The South African coal industry presents substantial 
challenges in achieving SDG targets. With over 
300,000 employees, it generates an estimated ZAR19 
billion in income for workers..

However, coal mining adversely affects public health 
and safety, infringing upon basic rights to food, water, 
and health in impacted communities. The Olifants 
River in Mpumalanga, where 80% of coal production 
occurs, is notably the most polluted.

household is 3.3 compared to 2.1 for the wealthiest. 
Without redistributing the revenues from the carbon 
tax for social welfare, the population living in poverty 
will bear an economic burden.

.

Coal's role in exports has persisted, with its export value growing from 
$1.56B in 2000 to $6.16B in 2021, maintaining about a 4.2% share.
Peripheral Coal Position: Coal's placement at the product space edge 
shows its limited role in expanding South Africa's industrial skills and complex 
products.
Sustainability Challenge: The coal node's growth without central movement 
stresses the need for economic shift towards sustainability- Building 
capabilities in related sectors is crucial to reduce coal dependency.
Free trade and Mercantilism: Free trade boosts coal market access but 
risks exposure to global price swings and environmental policies. Despite free 
trade, South Africa remains fixed on low-value coal exports, with little 
progress in diversifying or enhancing product complexity.

Anglo American

BHP

Sasol Mining

Exxaro

Four companies operate 85% 
of South Africa's coal mines, 
with reserves sufficient to 
support operations for nearly 
200 years at present rates. 
Eskom has 14 coal-fired 
power stations, which produce 
around 80% of the country's 
power. Most of them are old, 
inefficient and prone to 
breakdowns. Coal’s racial 
history, inconsistent 
government policies, and 
persistent funding for fossil 
fuels are pushing the coal 
lobby forward in South Africa.

Modernization Theory: Firstly, the role of 
leadership, seen in the development of a Black 
middle class of professionals, influences the 
management and ownership structure of the coal 
sector. Secondly, the dualistic nature of the 
economy is reflected in the sector, with a mix of 
traditional mining practices and modern sustainable 
methods.
Dependency Theory: It suggests that the coal 
industry, has been shaped by its position in the 
global economic system, often resulting in a 
dependency on external markets and powers. This 
dependency can affect everything from pricing to 
investment in the coal sector.
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• Revenue (%) of Coal (as a mineral)
❖ 28% PGM, 26% Coal, 12% Gold
• Coal is abundant, affordable and 

easy to transport, store, and to use
• Free from geopolitical tension

• 80% electrical energy produce by coal
• 30% of total fuels (as synfuels)
• 7th country in coal production 234MT - 2021
• Owner of ~6% deposit total world’s coal
• Provide 90% Coal of Africa continent 

Usage type:
• Transformation (90% of total)
• Final consumption(10% of total)
Air Pollution (GHGs emission)
Water scarcity (10,000 L/s )
Global warming

1. Mining Phase

2. Consumption Phase

Solid Waste (40% from total)
Acid mine drainage:
• 6000 mines abandoned and 

2.67b$ required cleanup costs
Air pollution (GHGs effects)
Habitat destruction (type of mines)

Current Strategy to Reduce GHG:

Carbon tax policy
Limit GHGs emission
• 212 - 428 Mt Co2 by 2050
• Coal Power Plant phasing out. 

From 80% to 59% by 2030 
including 15 power station

• Investing in clean mining tech
• Support energy efficiently
Diversification of Energy Sources
JETP contributing funds 2027
• 8.5b$ for electricity system

Challenges
Energy Security Concern
Infrastructure Investment

While transitioning to alternative energy sources is 
essential for the long-term due to finite coal reserves, 
However, it's crucial to establish clear policies and 
plans for a fair energy transition to avoid placing an 
excessive burden on the deprived population.

To reduce coal's impact and facilitate the transition to 
renewables, South Africa should revitalize financial institutions 
for external funding and implement flexible labour market 
reforms to foster growth of small businesses. Trade strategies 
should extend beyond raw commodity exports. Economy 
should be diversified to manufacturing, renewables and service

sectors. Subsidies for coal should be eliminated and 
directed towards renewable projects. The country should 
invest in research and development, education and 
infrastructure,  Investing in public health insurance is equally 
crucial. National funds should be allocated for rehabilitation 
of hazardous coal mine.

South Africa’s Product Space, 2021

Human Development Index vs. GDP per capita, 2021

Suggestions

Average effect on consumption on increasing CO2 price

Environmental Economics Course
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I. What is your name? 

II. What do you study and what did you study before? 

III. Can you share a personal goal or hope for this course? 

IV. What is a fun fact or hobby others might not guess about you?
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Open questions?


