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Key messages
• Rural people living in the Bangladesh delta 

region are vulnerable to loss of livelihood, 
unreliable supplies of clean water, food price 
instability, floods and cyclones, salinisation 
and more.

• To support more equitable delta development, 
an ESPA project worked with stakeholders to 
co-produce ΔDIEM, a cutting-edge computer 
model that can indicate the effects of 
development policies and activities on future 
livelihood and poverty scenarios.

• For instance, initial trials of the ΔDIEM model 
show that new and enhanced polders (the 
traditional means to keep back annual river 
flooding and storm surges) have the potential 
to improve life for the poorest residents in the 
study area, if properly maintained. This pilot has 
also highlighted the importance of considering 
ecosystem services across administrative 
boundaries. It shows how development 
interventions could affect neighbouring districts.

• The foundations have now been laid for 
further application of ΔDIEM in the current 
study area, across Bangladesh, and also in 
delta regions around the world.

• Effective stakeholder engagement and 
partnership is a fundamental component of 
this project, with the uptake of ΔDIEM being 
determined by its value to relevant decision-
making and policy processes in Bangladesh.

Background
A broad range of pressures face the more than  
40 million men, women and children of the Ganges-
Brahmaputra-Meghna delta. Unreliable supplies of 
clean water, increasing soil salinisation, land-use 
change, migration to urban areas, food price instability, 
floods, cyclones and more are affecting people’s 
livelihoods and wellbeing. Researchers from the 
Ecosystem Services for Poverty Alleviation (ESPA) 
programme’s Deltas project sought to analyse these 
multiple drivers of change and model how different 
development interventions and decisions might affect 
the lives of people living in the delta now, as well as the 
next generations.

Integrated environment and 
development modelling to benefit 
the poorest in coastal Bangladesh 

The livelihoods of the many tens of millions of poor people in Bangladesh’s 
delta region are increasingly precarious as the natural resources upon which 
they depend are threatened. Scientists from the Ecosystem Services for Poverty 
Alleviation (ESPA) programme and senior officials in the Bangladesh government 
have collaborated to ensure that development in this challenging area works for 
the economy, the environment and people.
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Raised embankments – seen in the distance here – are used to 
protect the livelihoods of fishing communities in Bangladesh.
Photo credit: Felix Clay, WorldFish



As the team worked, the policy environment in 
Bangladesh evolved rapidly. The Government of 
Bangladesh sought development interventions that 
could help the country fulfil its aspiration to become 
a middle-income country by 2021, Bangladesh’s 50th 
birthday. In particular, the government’s Planning 
Commission is developing the long-term Bangladesh 
Delta Plan 2100 (BDP2100),1 providing an opportunity 
for ESPA Deltas researchers to feed their findings 
into the policy-making process. Their work can also 
feed into related policy processes like the national 
five-year plans and achieving the Sustainable 
Development Goals (SDG) targets. 

The research 
The ESPA Deltas multidisciplinary team comprised 
natural and social scientists and engineers from 
Bangladesh, the United Kingdom and elsewhere. 
The team collected and analysed a broad range 
of data relating to the biophysical environment 
and ecosystem services (especially fisheries, 
agriculture and mangroves), as well as household 
incomes, wellbeing, and governance.

Working with a broad range of local and national 
stakeholders, the team developed scenarios for how 
ecosystem services and poverty might be affected 
by different climate and development trajectories. 
A model – the Delta Dynamic Integrated Emulator 
Model (ΔDIEM) – was developed to incorporate 
and integrate this wealth of information. ΔDIEM 
is unique in linking biophysical, socioeconomic 
and governance processes to consider a range of 
plausible futures to inform policy-making. It can also 
assess a wide range of large-scale soft and hard 
interventions.

Impacts and next steps
The Deltas team repeatedly engaged with, learned 
from, and fed back to stakeholders throughout 
the research process, convening events with 
communities, representatives of civil society 
organisations, government officials and others. The 
relationship with members of the Planning Division of 
the Government of Bangladesh developed from the 
project’s start in 2012 when Bangladeshi researchers 
reached out to government planners as they sought 
to shape their research with real-world policy 
imperatives in mind. 

This relationship developed via a series of joint 
workshops, culminating in presentation of the 
completed ΔDIEM model in October 2016. The 
researchers aimed to support the Government 

A farmer surveys the damage to a pond dyke following a tidal surge.
Photo credit: WorldFish

The Planning Division of the 
Government of Bangladesh has 
shown great trust, support and 
openness to the work of our team. 
In return we hope that we have 
provided them with new insights 
on issues of risk, poverty and 
trade-offs.

Dr Alex Chapman, University of Southampton

Bangladeshi academics will 
remember ESPA because it 
was a milestone of true multi-
disciplinary approaches [and] ... 
because of its deep commitment 
and inclusiveness in terms of 
stakeholder engagement from the 
very beginning. This was quite 
unique. I can see multiple uses of 
ESPA evidence, such as designing 
or evaluating adaptation 
strategies against high level 
salinity in soil and water.

Mofizur Rahman, Health System and Population Studies 
Division, icddr,b



of Bangladesh’s consideration of development, 
poverty alleviation and ecosystem services in an 
integrated way. For their part, government planners 
recognised the potential value of the model as a 
policy-support tool, such as for assessing proposals 
for the BDP2100 process. As a result, the Planning 
Commission requested further application of ΔDIEM. 
Continued ESPA funding of the project allowed the 
model to be further applied and tested in a policy-
relevant demonstration project.  

This project continuation grant enabled fuller 
collaboration between the Deltas team and the 
Bangladesh Planning Division. Members of the 
Division and the project’s academic partners in 
Bangladesh visited the UK, so that the research 
team could learn more about the Government of 
Bangladesh’s priorities, and the Planning Division 
could better understand the potential of the ΔDIEM 
model. In addition, the Bangladeshi researchers were 
trained in the use of the model. 

The trust and openness extended to the ESPA 
Deltas researchers by their government partners in 
Bangladesh enabled the two teams to develop close 
links as they worked together throughout 2016 to 
refine the model and select different development 
interventions to test on it. This close collaboration was 
essential to ensure that the model simulations were as 
policy relevant as possible.

By the end of 2017, the teams were ready to trial 
the ΔDIEM model to assess three alternative 
interventions that are being considered for the 
BDP2100: 

• a new coastal ‘greenbelt’ along the southern 
exposed coast, 

• a new sea wall to protect against cyclones, and 

• a new network of polders (the system of 
low-lying tracts of land enclosed by earthen 
embankments traditionally used to keep back 
annual river flooding and storm surges) to 
enhance agriculture. 

The findings showed that of the three scenarios, 
the new polders – if well maintained – would be 
the most beneficial in terms of enhancing incomes 
and removing people from poverty. These trial 
results show the great potential of the project’s 
approach to inform policy in a participatory manner. 
Working with the research team, the Government 
of Bangladesh is refining its understanding of the 
proposed interventions and the key questions that 
now need to be answered. 

By investing in stakeholder relationships and being 
flexible enough to respond to the needs of those at 
the sharp end of policy-making, the researchers were 
able to demonstrate the value of the ΔDIEM model to 
the ongoing process of developing the BDP2100. This 
was a vital first step towards seeing the model play a 
part in improving the livelihoods and wellbeing of the 
people of the delta. 

Farmers planting rice seedlings; the ΔDIEM model projects how ecosystem services and poverty levels of such agricultural communities might 
be affected by different climate and development trajectories.
Photo credit: Mike Lusmore for WorldFish

People living in the Bangladesh 
Delta are very vulnerable to 
natural hazards and the adverse 
impacts of climate change ... 
Adequate research and knowledge 
generation in the relevant field are 
needed to support evidence-based 
decision-making in development 
planning to improve people’s 
livelihoods.

Md. Mafidul Islam, Joint Chief, General Economics Division, 
Planning Commission



www.espa.ac.uk

About the project
Assessing health, livelihoods, ecosystem 
services and poverty alleviation in populous 
deltas – the ESPA Deltas project (NE/
J002755-1) – was led by the University of 
Southampton, UK, and included scientists 
from the UK, Bangladesh, China, India and 
Spain. The continuation project refining 
the ΔDIEM model was a collaboration 
between the University of Southampton, the 
Institute of Water and Flood Management, 
Bangladesh University of Engineering 
and Technology (BUET) and the General 
Economics Division of the Bangladesh 
Planning Commission. More information can 
be found at www.espadeltas.net.

Credit
This briefing was written by the ESPA 
Directorate based on information provided 
by the Deltas project team.

About the ESPA Programme
ESPA is a global development research 
programme established in 2009 with funding 
from the Department for International 
Development (DFID), the Natural Environment 
Research Council (NERC) and the Economic 
and Social Research Council (ESRC). ESPA 
is one of the most comprehensive research 
programmes exploring the linkages between 
ecosystem services and human wellbeing. 
ESPA aims to provide new worldclass research 
evidence demonstrating how ecosystem 
services can reduce poverty and enhance 
wellbeing for the world’s poor.

Programme enquiries:  
support@espa.ac.uk
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The foundations have now been laid for further 
application of the ΔDIEM model. The UK Department 
for International Development (DFID) is maintaining its 
close involvement in developing the model, including 
an effort on behalf of DFID Bangladesh to model the 
possible social and ecological impacts of different 
potential interventions to tackle waterlogging around 
the city of Khulna. In addition, other funders are also 
showing interest – motivated by the model’s potential 
application not only in Bangladesh but in the world’s 
other delta regions.  

Endnotes
1. www.bangladeshdeltaplan2100.org

The ESPA Deltas model approach 
will make a difference by 
supporting evidence-based 
policy-making under different 
scenarios. It will also equip 
policy-makers, researchers and 
academics with knowledge, tools 
and practical skills to effectively 
apply data and evidence for 
sustainable project planning and 
development.

Shanawez Hossain, BRAC Institute of Governance  
and Development
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