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Introduction to the WEFE Nexus

• What is WEFE? - WEFE stands for Water-Energy-Food- 
Ecosystem 

• Nexus Approach - The nexus approach emphasizes the 
interconnectedness between these resources, aiming to 
optimize them sustainably.

• Why it Matters for Climate Resilience - Climate resilience 
means the ability of systems to cope with, adapt to, and 
recover from climate-related stressors, like extreme 
weather, droughts, and food scarcity. WEFE plays a 
central role in resilience.
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Understanding Each WEFE Component
• Water – Essential for drinking, agriculture, 

energy production and ecosystem health
• Energy - Powers industries, food production, 

water management, and daily life.
• Food - Core for human survival and health, 

requiring water and energy inputs
• Ecosystem - Biodiversity and natural 

environments provide clean water, 
pollination, carbon storage, and other 
essential services.
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Why the Nexus is Important for 
Climate Resilience

• Interdependency – Each component affects and 
relies on the others. A drought affects food 
production and ecosystem health; energy use 
can impact water availability

• Optimization – Managing resources together 
reduces competition and supports sustainable 
use, increasing resilience

• Adaption and Mitigation – WEFE – based 
projects can both adapt and mitigate climate 
change impacts, like greenhouse gas emissions



This presentation uses a free template provided by FPPT.com
www.free-power-point-templates.com

Section 1: WEFE Nexus in Water 
Management and Resilience

Water’s Role in the WEFE Nexus
• Water Demand in Sectors – Agriculture, energy 

production and industry all require water
• Climate risks to water supply - Droughts, heatwaves, 

floods, and shifting rainfall patterns affect water 
availability.

Climate Resilience Through Water Management
• Innovative Water Solutions - Rainwater harvesting, 

desalination, and water recycling.
• Improved Irrigation Systems - Techniques like drip 

irrigation to conserve water.
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Section 2: Energy’s Role in Building 
Climate Resilience 

The Energy-Water Connection
• Water in Energy Production - Hydropower, 

thermoelectric cooling, biofuel production.
• Energy in Water Distribution - Energy for pumping, 

treating, and distributing water
Renewable Energy as a WEFE Solution
• Solar, Wind, and Biomass - Renewable energy can 

reduce carbon emissions and water usage.
• Resilience in Off-Grid Communities - Solar panels 

and wind turbines can supply energy where 
traditional power grids are unreliable.
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Section 3: Food Security and the 
WEFE Nexus

Climate Challenges in Food Production
• Threats to Agriculture - Extreme weather, droughts, and 

changing seasons affect food production.
• Impact on Global Food Systems - Crop failure, increased 

costs, and food insecurity.
WEFE Innovations for Food Security
• Precision Agriculture - Uses technology to optimize water 

and energy use.
• Agroforestry and Permaculture - Integrating trees and 

biodiversity in farming supports ecosystems 
• Example: Drought-Resistant Crops - Developing crops that 

use less water and can thrive in challenging climates
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Section 4: Ecosystem Preservation for 
Climate Resilience

Ecosystem Services and Climate Resilience
• Natural Buffers - Wetlands, forests, and other ecosystems 

help absorb extreme weather impacts.
• Biodiversity Importance - Diverse ecosystems are more 

resilient to change.
Protecting Ecosystems Through the WEFE Lens
• Sustainable Land Management - Protects water sources, 

reduces erosion, and enhances biodiversity. 
• Green Infrastructure - Nature-based solutions, such as 

rain gardens and green roofs, to manage stormwater.
• Case Study: Mangrove Restoration - Coastal areas restore 

mangroves, which protect against storms and support 
fisheries.
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Section 5: Exploring WEFE 
Connections Across Industries

WEFE in Different Industries
• Agriculture - Most water-intensive industry; needs sustainable 

practices.
• Energy - Renewable energy can reduce strain on water systems.
• Urban Development - Efficient water and energy systems reduce 

city footprints.
Case Study Examples of Industry Applications
1. Textile Industry – Water recycling and cleaner energy sources 

reduce environmental impact
2. Mining – Sustainable practices minimize water contamination 

and energy use
3. Tourism – Eco-tourism promotes ecosystem protection, 

supporting water and food systems.
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Section 6: Building Climate Resilience 
Through Policy and Collaboration

The role of policy in WEFE Nexus and Climate Resilience
• Regulations and Incentives - Encourage sustainable 

practices across sector.
• Public-Private Partnerships - Collaborations between 

governments, businesses, and NGOs to address climate 
impacts.

Key international WEFE projects
1. FAO’s WEFE Projects – Supporting food security through 

water and ecosystem-focused initiatives
2. EU Water – Energy-Food Nexus – Initiatives across 

Europe promoting sustainable resource management.
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Section 7: Moving Forward – WEFE as 
a Framework for Action 

Practical Steps for WEFE integration 
• Holistic Decision – Making – Governments and 

business prioritize cross-sector impacts. 
• Community Involvement – Local communities 

are vital in sustainable project success. 
Encouraging a WEFE- Based Future 
1. Education and Awareness – Informing 

communities, industries and policymakers.
2. Continual Research – Improving understanding 

of interconnected climate impacts.
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Exploring WEFE 
connections in Bulgaria and North Macedonia 

North Macedonia
• Agriculture a key sector in North Macedonia, 

is also highly water-dependent, especially for 
crops like tobacco, tomatoes, and grapes. 
Small-scale farming is common, and 
outdated irrigation systems make it hard to 
conserve water effectively.

• There is an increasing awareness of 
sustainable agriculture, but limited funding 
and access to technology are common 
obstacles to full WEFE adoption.

Bulgaria 
• Bulgaria’s agriculture, particularly in areas 

like wheat, sunflowers, and fruit production, 
is sensitive to water scarcity and temperature 
changes. The sector is gradually introducing 
water-efficient practices like drip irrigation 
and drought-resistant crops, but further 
adoption is needed to build resilience.

• Many small and mid-sized farmers face 
challenges in accessing advanced irrigation 
and energy-efficient systems, limiting 
optimal WEFE integration.

Agriculture and Food Security
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Data on Agriculture and Food Security 
Practical Steps for WEFE integration 

• Water Usage: Agriculture accounts for around 60-70% of total water 
withdrawals in both Bulgaria and North Macedonia. In 2019, North Macedonia 
used around 654 million cubic meters (m³) of water for agriculture, while 
Bulgaria’s agricultural water demand was about 1.2 billion m³.

• Climate impact on Yields: According to EU reports, Bulgaria could see a 20-
30% decrease in crop yields by 2050 if adaptive measures aren’t implemented. 
North Macedonia faces similar risks, with extreme weather increasingly 
impacting staple crops like wheat, which saw a 15% yield reduction during the 
2017 drought.

• Irrigated land: In Bulgaria, only about 2% of agricultural land is equipped for 
irrigation, limiting resilience. North Macedonia has slightly more, with 5% of its 
agricultural area irrigated, yet much of the infrastructure is outdated, leading 
to inefficiencies.



This presentation uses a free template provided by FPPT.com
www.free-power-point-templates.com

Exploring WEFE 
connections in Bulgaria and North Macedonia 

North Macedonia
• North Macedonia also relies heavily on 

coal and hydroelectric power. 
Hydropower is important, but its 
dependence on river systems creates 
vulnerability during droughts.

• Investment in solar and wind projects is 
growing, and expanding these sources 
could strengthen resilience by reducing 
water use and diversifying energy 
sources.

Bulgaria 
• Bulgaria’s energy sector is highly dependent 

on coal, which uses significant water 
resources and contributes to carbon 
emissions. Efforts are ongoing to increase 
renewable energy shares, such as solar and 
wind, which require less water.

• Hydropower is a significant renewable source 
in Bulgaria, but it can conflict with 
agricultural and ecosystem needs, especially 
during droughts.

Energy Sector
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Data on Energy Use and Transition
• Energy Mix: As of 2020, around 40% of Bulgaria’s electricity came 

from coal, with 25% from nuclear, and only 20% from renewables. In 
contrast, North Macedonia’s energy mix relies on over 65% coal, with 
only 7% from renewables, showing a need for a more sustainable 
shift.

• Hydropower Dependence: Bulgaria has 20% of its power sourced 
from hydropower, while North Macedonia’s hydropower capacity 
contributes nearly 20-25% of its electricity generation. However, both 
countries face vulnerability to seasonal droughts, which in recent 
years have caused up to a 10% reduction in hydropower generation.

• Renewable Energy Targets: Bulgaria, as an EU member, has a 27% 
renewable energy target by 2030. North Macedonia aims for 23% by 
2030, under its National Energy and Climate Plan, yet still relies 
heavily on coal, complicating progress toward these goals.
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Exploring WEFE 
connections in Bulgaria and North Macedonia 

North Macedonia
• With a more limited water supply, North 

Macedonia experiences frequent droughts, 
impacting agriculture and hydropower. 
Protecting natural water sources and 
reducing industrial pollution is vital.

• Investment in water treatment and 
sustainable management practices are 
needed, with some pilot projects in 
rainwater harvesting and water recycling 
showing promise.

Bulgaria 
• Bulgaria has a robust river network, but 

climate change is straining water resources. 
Industry, agriculture, and urbanization put 
pressure on water systems.

• Initiatives for modernizing water 
infrastructure are underway, though rural 
areas may still struggle with access and 
efficiency. The government is exploring ways 
to reduce water waste and improve access to 
clean water.

Water Management and Conservation
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Water Resource Data
• Water Stress Levels: Bulgaria faces medium water stress, with annual 

water availability at around 2,400 cubic meters per capita, while North 
Macedonia’s per capita availability is about 1,400 m³. Both countries are 
thus classified as having moderate-to-high water stress, according to 
World Bank standards.

• Water Loss in Infrastructure: Bulgaria’s aging infrastructure leads to 
about 60% water loss in distribution systems, especially in rural areas. 
North Macedonia also suffers from inefficiencies, losing approximately 
50% of its municipal water supply during distribution, which strains both 
availability and cost.

• Climate Projections for Water Availability: By 2050, water availability in 
both countries could drop by 10-20% due to climate change. The 
frequency of droughts, such as the severe one in 2017 which affected 
over 60% of crops in both countries, emphasizes the urgency of 
infrastructure upgrades.
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Exploring WEFE 
connections in Bulgaria and North Macedonia 

North Macedonia
• North Macedonia has rich biodiversity 

but limited resources for ecosystem 
conservation. Protected areas like Lake 
Ohrid are essential for local water 
supplies and biodiversity.

• Challenges include pollution, 
deforestation, and overuse of natural 
resources, with initiatives to strengthen 
protected areas and eco-tourism as 
emerging solutions.

Bulgaria 
• With its rich biodiversity and EU 

membership, Bulgaria is part of European 
conservation initiatives. However, industrial 
pollution and agricultural runoff can harm 
local ecosystems.

• Efforts to protect natural areas, such as the 
Black Sea coast and forested regions, are 
ongoing, with emphasis on sustainable 
tourism and conservation of wetland areas 
for climate resilience.

Ecosystem Conservation and Biodiversity
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Ecosystem and Biodiversity Data
• Protected Areas: Bulgaria has approximately 34% of its land designated 

as protected, in line with EU biodiversity directives, whereas North 
Macedonia has about 12% protected. Key areas include Bulgaria’s Rila 
and Pirin National Parks, and North Macedonia’s Lake Ohrid, a UNESCO 
site.

• Biodiversity in Forests: Forests cover 33% of Bulgaria’s land area and 
38% of North Macedonia’s. These forests provide ecosystem services 
like carbon sequestration, estimated at over 14 million metric tons 
annually for Bulgaria, yet both countries are experiencing deforestation 
rates of around 0.3% per year.

• Eco-Tourism Impact: The growing eco-tourism sector, particularly 
around Lake Ohrid and the Black Sea coast, brings in significant revenue. 
For example, tourism accounts for nearly 11% of Bulgaria’s GDP. 
Sustainable tourism is increasingly prioritized to protect these 
biodiversity hotspots.
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Discussion Data Points
1. Agricultural Water Efficiency: Given that only 2-5% of farmland is 

irrigated in both countries, how could increasing this number help 
stabilize yields? What investment levels would be required?

2. Energy-Water Link in Hydropower: With hydropower impacted by a 
10% decline in drought years, how can renewable energy sources like 
wind and solar better support energy reliability?

3. Cost of Infrastructure Upgrades: With Bulgaria losing 60% and North 
Macedonia 50% of municipal water during distribution, what funding 
sources or public-private partnerships could help finance the required 
infrastructure improvements?

4. Revenue from Ecosystem Services: With Bulgaria’s forests storing 14 
million metric tons of carbon, what policies could incentivize 
preservation? Could eco-tourism revenue streams be reinvested into 
conservation?
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Thank you for your attention 
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