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Definitions 
 

Contracting Authority (CA) The Minister for foreign trade and development cooperation of 
the Netherlands , legally represented in this matter by the 
Netherlands Enterprise Agency (RVO.nl) 

Interested party The interested company or organisation that participates in this 
market consultation. 

Market consultation or technical 
dialogue 

The procedure organised by the CA for the exchange of 
information with interested parties, to attune the mutual needs 
and information in preparation of a project. 

Information request This document in which the CA poses a number of questions in 
order to gather information about the market and to determine 
if interested parties are able to carry out a future contract to 
develop bankable innovative and integral infrastructural 
proposals 

Information notice A document in which the questions asked by the interested 
parties are anonymously recorded, including the subsequent 
answers given by the CA.  

Contractor The company or organisation that is awarded a contract in a 

procurement. 
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1. Introduction 
This market consultation is a preparation for a Call for Action for Resilient Cities Asia within “Water as 

Leverage”, that the Netherlands Enterprise Agency (RVO.nl) launches on 22 April 2018. “Water as Leverage” 
is an innovative process, not everything is fixed yet and gradually we will shape the process. The ambition of 
Water as Leverage is to become a programme that generates globally multiple bankable climate resilience 
projects following this first Call for Action which serves as a pilot. 
 
The Call for Action is an open competition which enables public sector bodies to engage with companies and 
other interested organisations in research and development (R&D) projects, to prepare innovative solutions 
that address water and climate change related urban challenges in the context of societal and public sector 
needs for which there is no market solution as yet and that have the transformative capacity to deliver 
sustainable change and the potential to be scaled up and replicated.  Contracts for R&D services fall outside 
the scope of the EU procurement directive; Directive 2014/24/EU, Article 14.  
 
The R&D services will be financed at market price, thus providing businesses with a transparent competitive 
and a reliable source of early-stage budget, and the opportunity to establish an early customer, for a new, 
innovative solution. Since the Call for Action focuses on specific identified needs, the chance of 
implementation of developed solutions increases. This Call for Action consists of two phases.  
 
 

1.1 Objective of the market consultation  
This Call for Action aims at developing bankable, innovative and comprehensive infrastructural proposals for 
the cities of Chennai (India), Khulna (Bangladesh) and Semarang (Indonesia) to address the urgent water and 
climate change needs. The proposals should have local support and be developed with local partners. The 
call focuses on the pre-project preparation phase. The premises of this collaborative pre-project preparation 
call is to include all stakeholders from the beginning: local governments, NGOs and businesses, international 
and locals experts in the teams and partners with funding capacity for the to be developed proposals (i.e. 
Development banks, public and private partners). 
 
 The goal is to move the results of the Call, i.e. the best proposals to bankable implementable projects and 
connect these to funding opportunities and (co-)financiers, like the Asian Infrastructure Investment Bank 
(AIIB). The proposals must therefore be developed with a feasibility component and preliminary cost benefit 
analysis to ensure the necessary evaluation for bankability. The role of the cities and RVO, in close 
cooperation with the AIIB, is crucial in bringing the results of the call further towards implementation. AIIB 
will help identify bankable projects, support the development and open its capacity for implementation.  
 
With this market consultation RVO.nl has the objective to get insight in:  
 

 Whether the challenge and the scope are clear enough to participate and if not, what could be changed / 
added / explained better; 

 What (type of) information organisations would need in order to be able to respond adequately to the 
call; 

 What kind of support organisations need in connecting with local communities when awarded a 
contract;  

 Which organisations may be interested to participate in the call. 
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 Experience interested organisations have with working on water challenges in (one of) the selected 
cities.  

 
Partly on the basis of the results of the market consultation RVO.nl will finalise the design of the Call for 
Action and the award criteria that will be used. In the final call we will  also incorporate the Valuing Water 
Principles of the High Level Panel on Water and call on teams to have a clear focus on youth and gender 
while compiling their teams. 
 

1.2 Partners in the program 
This Call for Action is commissioned by The Netherlands Ministry of Foreign Affairs, the Special Envoy for 
International Water Affairs, and executed by the Netherlands Enterprise Agency (RVO.nl) in partnership with 
the AIIB, the Global Centre of Excellence on Climate Adaptation, the cities of Chennai, Khulna and Semarang 
and 100 Resilient Cities.  
 

The partners will be represented in the Advisory Board as a member or observer. The advisory board will 
function as an expert panel throughout the process. The Advisory Board will also help assess and select the 
teams and evaluate deliverables. 
 

1.3 Background for this market consultation 

1.3.1 Ambition of Water as Leverage for Resilient Cities Asia 

Nowhere on earth are water-related disasters as widespread and costly, both in terms of human life and loss 
of (social) wealth, as in South and South East Asia. Asian cities account for 83 percent of the population 
affected by sea level rise. Only a better understanding of the complex risks will allow us to de-risk the world 
effectively. Recognizing that water can also be used as leverage helps us find opportunities for real change, 
for transformative projects everywhere and on every scale. 
 
So water is the leverage for impactful and catalytic change, yet ‘it takes millions to invest billions wisely’ – 
this is the conviction of the Netherlands Special Envoy for International Water Affairs, Mr Henk Ovink. Water 
as Leverage will provide these millions, with the aim of generating billions in investments in bankable 
innovative and integral infrastructural projects that have local support. These projects will provide real 
climate resilience in cities facing major water challenges as a result of climate change. The ambition of Water 
as Leverage is to become a programme that generates globally multiple bankable climate resilience projects 
following this first Call for Action which serves as a pilot. 

1.3.2 Ultimate beneficiaries  

The ultimate beneficiaries of the Call for Action are the cities of Chennai, Khulna and Semarang. Their 
challenges will be described shortly below. This information comes from a (not exhaustive) Quick Scan 
Report with helpful information about the three designated cities. The report contains information on urban 
dynamics  and the most pressing water-related issues. It is attached to this document as an addendum.  

Chennai in India: a Lake Metropolis by the Sea 
Chennai is the second largest port in India and is located on the southeast coast of the country. In addition to 
an important trade centre, the city is also known for its healthcare, automotive, software export and 

https://sustainabledevelopment.un.org/content/documents/hlpwater/07-ValueWater.pdf
https://sustainabledevelopment.un.org/content/documents/hlpwater/07-ValueWater.pdf
https://www.aiib.org/en/index.html
https://gceca.org/home/default.aspx
http://www.100resilientcities.org/
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chemical industries. Today, industrial corridors are being built to better connect these production zones with 
road transport to India’s interior. Hereby, Chennai attracts many workers and is the fifth most populated 
metropolitan area of India. According to forecasts, these demographic figures will increase by another 30% 
by 2030. 
 
Although water and culture are historically strongly intertwined—as can be seen in the many temple ponds 
and water tanks that function as retention basins—rapid urbanization and overexploitation of these 
scattered wetlands and other marshes have had a negative impact on the expansion of impenetrable soil and 
the failure of the drainage system. The channels of Chennai are increasingly filled with several tons of waste. 
In addition to clogging up the drainage systems, this waste also makes the water unsuitable for consumption, 
irrigation or for bathing. Industrial pollution and sewage water discharged into the rivers also increases the 
risk of spreading diseases.  
 
Today, the city only consists of 15% wetlands, whereas 30 years ago it still accounted for 80% of the urban 
area. In addition, about 40% of the coast of Chennai is currently threatened by erosion caused by sea level 
rise, changing sea currents and hard sea defences such as dikes and dams. 

Khulna in Bangladesh: a Pond City amidst the Delta 
Khulna is part of the largest delta in the world: the Ganges-Brahmaputra Delta. The largest part of this delta 
consists of a labyrinth of canals, swamps, lakes and flood plains and is mainly composed of alluvial soils, 
making it a very fertile region. Khulna is also the gateway to the Sundarbans: the world’s largest mangrove 
forest and the home of the royal Bengal tiger.  
 
The urban structure of the city is dominated by dozens of ponds. Originally these were used as drinking 
water supply, for washing and bathing and for aquaculture. Like Khulna’s canals and rivers, many of these 
ponds are drained and used for real estate development. In addition to direct water problems caused by 
poor water drainage, high water stress, seasonal flooding of rivers and sea level rise, only 64% of the 
population of Khulna also has direct access to potable water, in consequence, many depend on public tube 
pumps. The increase in salinity in the Khulna area represents a serious new challenge for the sustainable 
development of the city: harvest yields fall and food prices rise threatening food security and water supply, 
and climate migration becomes a growing phenomenon. 

Semarang in Indonesia: a Sinking City between Coast and Hills 
Semarang is a port city on the north coast of the Indonesian island of Java with a topography that is 
stretched between the sea and the hills. Because of its central position, it is of strategic importance for 
domestic trade and transit. But Semarang has a strongly fluctuating coastline, created by natural 
sedimentation processes and man-made sea-harvested areas. The coast was formerly protected by long 
stretches of mangrove forest. Urbanization and aquafarming are the main causes of the mangrove’s decline, 
which in turn led to coastal erosion, flooding and salinization. 
 
Currently, programs have been started to restore these mangrove forests, but these initiatives cannot stop 
the larger subsidence problem. Semarang is a sinking city. Every year the soil drops 8 cm in the most affected 
areas. By way of comparison: the sea level rise as a result of climate change is only 2 mm per year. 
 
The main cause of this subsidence may be the pumping of drinking water from the deep aquifers. Regardless, 
the problem is acute and  the land is expected to subside further even if the causes are not addressed.. In the 
future, parts of the city will therefore be below sea level, which only increases the vulnerability to floods 
during floods. This is also deeply intertwined with the recent rapid urbanization that have been taking place 
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especially in the upper hilly areas. The more pressure in the previously green space on the hills also leads to 
more flash flood and less water supply. 
 
The coastal defence master plan that is currently under construction consists of a large dike structure that 
will serve as an important highway connection to East and West Java, but the weakest links in this approach 
still have to be investigated. 

1.3.3 Budget and applicants 

Applicants of the Call for Action are multi-disciplinary teams of water, climate, urban and other experts. The 
teams preferably have international and local partners.  In line with the Valuing Water Principles of the High 
Level Panel on Water we call on teams to have a clear focus on youth and gender while compiling their 
teams. 
 
The predefined contract price is 200,000 euro1 per selected team, which should include time commitment of 
staff members , travel & DSA costs. In total 6 teams will be selected, resulting in 2 teams per city. A contract 
will be provided by RVO to the main contractor of the selected team. In order to meet the end results aimed 

for within the Water as Leverage program (see paragraph 1.4), it is expected that applicants will need to 

provide an in-kind investment as referred to in paragraph 1.1 (‘R&D services that involves a risk-benefit 
sharing at market conditions’).  The Intellectual Property Rights generated by a contractor during the Water 
as Leverage contract will be assigned to that Contractor, with a worldwide free and non-exclusive licence for 
the CA.  
 

1.4 Description of the future contract 
RVO.nl will organise the Call for Action in the form of an open competition. It intends to award a contract to 
6 teams after tendering.  
 
Expected end result of the awarded team is (at least) one bankable proposals for innovative and integral 
infrastructural projects, locally supported in the field of urban planning, climate adaptation and water.  
 
The Water as Leverage program consists of two of the three phases. Only the best scenarios at the end of 
each phase will be developed further. This minimises risks for the contracting authority. The three phases 
are:  

1. research and analysis phase from June to beginning of December with the midterm review at the 

end of this phase. Input for the start of this phase is the result of the research done last year, the 
regional workshop with the cities of Chennai, Khulna and Semarang in September 2017 and the field 
visit to these cities in October 2017 and collected information will be provided as background 
information for the Call for Action.  

2. the design development phase from December 2018 - April 2019 with the selection of the best 

proposals at the end of this phase; 
3. the project development phase (technical and financial feasibility, ESIA, etc.). 

Phase 3 will not be financed by the Contracting Authority.  
 

                                                

 
1
 exclusive of Netherlands VAT, inclusive of local VAT. If any duties, custom fees, taxes or other charges are applicable then these should be included 

in the tender price.  



 
 

 

 8 van 17 

 

Deliverables for each team should include but are not limited to:  

 At the end of phase 1: a highly accessible mid-review digital report and presentation that includes at 
least three to five conceptual designs of potential solutions for the challenges as identified in the 
three cities, that warrant bankability and further development within their focus area (including site 
specific selection); 
 

 At the end of phase 2: a highly accessible digital report and presentation that includes at least: 
o Project designs for a maximum of three place-based bankable design solutions; 
o Feasibility component and preliminary cost benefit analysis (to ensure the necessary 

evaluation for bankability); 
o Implementation strategies that propose a plan for implementing the project that identifies 

partners, timing, and funding potential. 

1.4.1 Support track 

In order to support the teams and cities, local design workshops will be organized (by RVO) in each of the 
three cities, both in Phase 1 and Phase 2. In these workshops local communities will be involved, 
representative(s) of the local government, RVO.nl, the selected teams and (some of) the Water as Leverage 
partners will be there. Through an approach combining research and design, these workshops will give teams 
a better understanding of the region’s strengths and its vulnerabilities, will enable the teams to develop work 
processes in close collaboration with local stakeholders but also to share ideas, information, data and discuss 
your conceptual designs/proposals with the local community and the other team in the city of choice. 
 
The selected teams are obliged to actively participate in local design workshops organized in their selected 
city. These workshops will be organised in three timeframes as indicated in the preliminary table below.  
 
The design workshops will facilitate in building local coalitions, capacity and local support during the whole 
process and as part of the deliverables at the end of phase 2, as described above.  
 
Two regional workshops will be organized in Singapore in the same timeframes as the local workshops:  see 
table below. The regional workshop have two goals.  
 
1. The selected teams will be asked to present their deliverables to the Advisory Board as well to select the 
best ideas during the midterm review and the best project proposals at the end of the contract period.   
 
2. As described in paragraph 1.3, with the input of this first Call for Action Water as Leverage has the 
ambition to come up with a more systemic way to apply the challenge to other cities in Asia and the wider 
world. During regional workshops, in which all teams and partners will be asked to participate, we aim to 
maintain a continuous and growing knowledge exchange across the region and concrete area-specific 
projects. It will enable the selected teams and partners of the program Water as Leverage to link common or 
recurring questions, formulate the most apt solutions, stimulate follow-up programs and guide new or 
existing innovative practices.  
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Preliminary Time table for the support track 

Date Subject 

First week of 
September 2018 

Local workshops in Chennai, Khulna and Semarang (in a row) 

Beginning of 
December 2018 

Local workshops in Chennai, Khulna and Semarang (in a row) 

Beginning of 
December 2018 

Regional workshop in Singapore, connected to the local workshop 

Beginning of March 
2019 

Local workshops in Chennai, Khulna and Semarang 

Beginning of April Regional workshop in Singapore  

 
 

2. Procedure of the market consultation 

2.1 Introduction 
As an interested party you are invited to answer the questions in this document as completely as possible 
and to supply this complete set of information within the prescribed period. The CA will apply the procedure 
as described in this chapter from the moment of providing this information request until the dissemination 
of the information notice of the market consultation. To participate you need to comply with these 
procedural requirements. By submitting answers you agree with the requirements, conditions and terms. 
This market consultation is explicitly not part of a procurement procedure. 
 

2.2 Communication 
Please address all communication concerning this market consultation to: wal@rvo.nl  
 

2.3 Time schedule market information and consultation 
 

With regard to this market consultation the following time table applies: 
 

Date Subject 

22 March 2018 Publication of information request on website 

mailto:wal@rvo.nl
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12 April 2018  
12.00 pm CET 

Deadline for posing questions on the content of the market consultation by 
interested parties about the information request.  

16 April 2018  

12.00 pm CET 
Deadline for sending in questionnaire by interested parties. 

20 April 2018  Publication of information notice on WaL website 

 

The CA reserves the right, if circumstances so require, to modify the mentioned deadline(s) in the schedule. 
In that case the CA will timely give a written notice to all interested parties on the new deadline(s). 
 

2.4 Questions information request and market consultation 
Questions concerning the content of this information request or the market consultation should be 
addressed to wal@rvo.nl. The deadline for submitting questions is mentioned in the timetable in §2.3. 
 
All received questions with answers will be published anonymously in an information notice. The CA will 
publish the information notice on the WaL website. Questions by phone will not be answered. Questions 
received after the deadline (see §2.3) may not be answered or included in the information notice. 
 

2.5 Information notice 
To make sure that parties not participating in the market consultation will have an equal starting point in the 
coming call, the CA will publish all questions from the parties in the technical dialogue (both e-mails and the 
market consultation meeting) in an information notice. The CA will publish the information notice on the 
RVO website according to the timetable in §2.3. 
 

2.6 Questionnaire  
Interested parties are invited to answer the questions in chapter 3 as completely as possible. The deadline 
for filling in the questionnaire is mentioned in the time table in §2.3. Information submitted in the 
questionnaire will be handled confidentially and will not be made public. 
 
You can find the questions for this information request in chapter 3 of this document.  
 
The CA will not return any submitted information.  
 

2.7 Follow up 
The CA may use the information collected in this market consultation on deciding on the next steps. With the 
results of the market consultation RVO.nl in consultation with the partners may determine the scope of the 
call and the award criteria that will be used in this Call for Action.  
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2.8 No confidentiality and reservations 
RVO.nl wants to provide parties not participating in this market consultation an equal starting point as 
participating parties. This means that all information in the context of this market consultation provided by 
RVO.nl which is important for subsequent processes (such as a procurement), will be made public. RVO.nl 
must be able to use information without reservations. For this reason, RVO.nl will not honour any claims or 
reservations from parties on the use of information or confidentiality from the technical dialogue. 
 

2.9 Supplement, explanation and verification  
RVO.nl may ask a party to further explain his answers and / or to provide supporting documentation. RVO.nl 
is entitled but not obliged to check all submitted answers. An interested party cannot modify, supplement or 
clarify his answers after the closing date and time, unless RVO.nl makes a request to do so. 
 

2.10 Costs 
All costs made in relation to this market consultation will be on own account. 
 

2.11 Legal relationship 
The market consultation is without obligations for all parties. The market consultation does not imply any 
obligation to get involved in a legal relationship. Based on the results of the market consultation RVO.nl 
decides whether the Call for Action will go ahead. Participation in this market consultation gives no right to a 
contract. Participation in the market consultation does not lead to exclusion in the context of a possible 
future procurement procedure. 
 
The market consultation is intended as a dialogue as mentioned in recital 8 of the European Directive 
2014/24/EU, where the intention is that the results of the market consultation by the client (or third party) 
may be used in the preparation of documents for tender. Information from this market consultation may 
differ from information provided in a future procurement. No rights or privileges are derived from 
participation in the market consultation or information provided during the market consultation. 
 

3. Questions information request  

3.1 Questionnaire 
If you want to participate in the market consultation, you are requested to answer all questions as 
completely as possible. Please use the dedicated web form at  
https://nl.surveymonkey.com/r/92JMDLB 
 
  

https://nl.surveymonkey.com/r/92JMDLB
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Addendum: Urban dynamics and water issues 

described 

 

1. CHENNAI 
 

1.1 Urban Dynamics 
Chennai is a colorful city, known for its multiculturalism, numerous temples (including water 
temples) and its famous music, theater and dance scenes. It is the second largest port of India, 
giving access to a powerful economic region. Due to its strong trading sector, innovative 
healthcare, automotive, software and chemical industries, Chennai offers many job 
opportunities, ensuring a consistent demographic growth. This coastal metropolis is currently 

India’s fourth largest city and is expected to grow by a further 30% in the next fifteen years.  
 
1.1.1 Booming Chennai 
Chennai is a growing city. Already the fourth largest city of India and the capital of Tamil Nadu, its 
metropolitan area is home to over 8.6 million inhabitants. Due to its strategic location on the eastern coast 
of the subcontinent, in the Bay of Bengal, the city has historically always been a sea-trading hub, used as 
an entry point for regional commercial routes. Still attracting many workers today, Chennai’s population is 

expected to increase up to 30% by 2030. 
 

1.1.2 Coastal Metropolis 
Chennai is a large metropolis on India’s eastern coast. Its urban fabric ranges from high-rise development 
in prime locations to informal settlements along the main water bodies, dotted with remnants from the 
British colonial era and the historical Ery water system. 
 

1.1.3 Chennai is a Diverse and Powerful Economic Region 
The metropolis has the second largest port in India and is well connected to major harbors in the rest of 
India, South and Southeast Asia, North America, the United Kingdom and the Middle East. Besides being a 
hub for trade, the city also benefits from strong health care, automotive and chemical industries. Chennai 
is also the largest exporter of software in India. Currently, industrial corridors, including an IT corridor, are 
being built to combine industrial zones with road transport to inland India. 

 
1.1.4 Chennai is a Colorful City 
The city is known for its multiculturalism, temple architecture and music, theater and dance scenes, 
culminating in one of the world’s largest cultural events, the Madras Music Season. Water and culture are 

strongly interwoven, as can be seen in the many temple tanks that function as retention basins and where 
the spiritual meaning of bodies of water is embraced. In addition to these man-made water elements, 
hundreds of natural water system tanks are scattered across the gentle slope that defines Chennai’s 

topography, together forming an enormous potential watershed. 
 
1.2 Water Issues 
In Chennai, water and culture are historically strongly intertwined, as reflected by the many 
temple ponds and water tanks that functioned as retention reservoirs. However, rapid 
urbanization and overexploitation of these scattered wells, wetlands and marshes have had a 
negative impact on water supply and the drainage system, and have increased the risk of land 

subsidence. On its seaside, about 40% of Chennai’s coast is threatened by erosion, caused by 
hard coastal defenses and accelerated by sea-level rise and changing currents. 
 
1.2.1 Historical Drainage System 
Chennai’s hundreds of connected ponds, temple tanks, extensive wetlands and lakes were historically used 

as water basins for irrigation and still serve as flood accommodators. This ingenious system captured 
rainwater and protected the city from flash floods. After the water bodies lost their function for irrigation, 

people failed to recognize the other services this system delivered to the city. The rivers still function 
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relatively well as drains, but the encroachment of ponds, wetlands and canals has reduced their drainage 
capacity to a minimum, while solid waste and illegal constructions cause many of the canals and rivers to 
clog. This is one of the main issues related to the major floods that occur every few years. In addition, 
siltation of the river mouths blocks the water flow towards the sea, basically making the rivers stagnant. 
 
1.2.2 Wetland Chennai 

Chennai houses some of the largest wetland systems in South India; until recently, these swampy areas 
comprised a huge open space reaching far into the city, providing rainwater storage, fresh air and clean 
water, and containing unique ecosystems that are home to many bird and fish species. Nowadays, due to 
encroachment, only 15% of the city consists of wetland, whereas 30 years ago this figure still amounted to 

80%. Stagnant water and the reduction of bird populations lead to increased numbers of mosquitos, 
spreading diseases like dengue fever and malaria. Moreover, at the Perungudi landfill, located at one of the 
vast wetlands of Chennai, pollution is seeping through the surface layers of the earth, making the water of 

the aquifer beneath undrinkable.  
 
1.2.3 Rainwater City 
Chennai has the lowest per capita availability of water of India’s major cities. Climate change will most 
likely increase the duration, frequency and severity of dry spells. Historically, the ponds, wetlands and 
marshes were important in providing Chennai with water during droughts. Due to rapid urbanization and 
overexploitation, however, these are disappearing. To make matters worse, a significant portion of 

Chennai’s surface water and groundwater has been contaminated to such an extent that it is undrinkable. 
Commercially operated tanker trucks that provide families with fresh household and drinking water now 
systematically operate on and block the streets of Chennai. 
 
1.2.4 Pollution Awareness 

Chennai’s population is growing fast and with it its waste production. Most of this waste is currently being 

collected and stored in wetland-based landfills (but not reused, recycled or recuperated for energy), there 
are still tons of waste that end up in the canals. Besides clogging up the drainage systems, the waste 
makes the water unsuitable for consumption, bathing or irrigation. Industrial pollution and sewerage 
discharged to the rivers increases the risk of diseases. 
 
1.2.5 Coastal Erosion 
Over the last 40 years, Chennai’s coast has suffered from erosion caused by a combination of sea level 

rise, changing ocean currents and hard water constructions like harbors and dams. In some places, up to 
500 meters of coastline has been lost. Forty percent of Chennai’s coast is currently under threat of erosion. 
Because of the landward shift, Chennai’s coastal aquifer has suffered damage, decreasing its capacity. The 
coastal highway has undergone substantial damage, cutting off transport passing through the coastal 
corridor. Due to this, around 5500 homes will have to be replaced in the coming years. 
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2. KHULNA 
 

2.1 Urban Dynamics 

Khulna is the third-largest city of Bangladesh, although it is over ten times smaller than Dhaka. 

Although the country is booming and many rural dwellers are moving to the city as climate 

refugees, Khulna’s demographic numbers have remained constant. This has resulted in a green 

city fabric – a sponge-like structure of low-density housing dotted with water ponds. As part of 

the Bengal delta, this green environment is enhanced by its agriculture, aquaculture and 

fisheries and reaches up to the largest mangrove forest in the world: the Sundarbans. 

 

2.1.1 Stagnant number of city dwellers in a booming nation 

Khulna is the third-largest city in Bangladesh and has a strategic position between the port of Mongla and 

Jessore airport. As such, its future growth is projected to be mainly based on trade. However, population 

growth in Khulna lags behind the average growth in Bangladesh – there has basically been no growth in 

the past ten years, resulting in a low-rise, green city fabric. Though Khulna is home to many brick and 

cement factories, it does not have many high-rise buildings and is filled with open spaces, especially 

around the dozens of ponds that function as a ‘sponge’ for water retention and fresh air. 

 

2.1.2 Sponge City 

As a city on an alluvial flood plain, Khulna’s urban fabric is dominated by its sponge-like structure: low-

density housing (historic tissue, recent urban development and informal settlements) punctured by green 

open spaces and communal water ponds. 

 

2.1.3 The Sundarbans Gate 

The enchanting mangroves of the Sundarbans, home to the royal Bengal tiger, could potentially be 

developed as a popular attraction for ecotourism. In this scenario, Khulna would become the green gate to 

the largest mangrove forest of the world. 

 

2.1.4 Fertile Delta 

Khulna’s soil is so fertile that ‘if you drop a seed, you’ll find a tree tomorrow’. It allows for a variety of 

economic activities (land-based agriculture, aquafarming, cement and brick industry) related to the rich 

soil on which it is built. 

 

2.2 Water Issues 

Khulna’s environment consists of a labyrinth of canals, swamps, lakes and flood plains. The 

city’s fabric follows this sponge-like structure with its numerous ponds. These are used as a 

supply of drinking water, for washing and bathing, and for aquaculture. But many of these 

ponds are now filled in and used for real estate development, limiting direct access to potable 

water and decreasing the city’s retention capacity. Coupled with more seasonal inland flooding, 

sea level rise, salinization, high water stress and poor drainage, this puts more strain on 

general health and food security and increases climate migration. 

 

2.2.1 Pond City 

Dozens of ponds play an important part in the social structure of Khulna. Neighbourhoods are often 

situated around them, making the ponds central public spaces where children and adults meet and play. 

The ponds are a signature element in Khulna’s urban structure. Originally, they were constructed as 

systems for water retention and were used as a supply of drinking water, for washing and for aquafarming. 

Just as Khulna’s canals and rivers, many of the ponds are currently being filled in for real estate 

development. 

 

2.2.2 Drainage 
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Almost 50% of the canals and rivers that historically shaped Khulna’s drainage system have disappeared in 

the last thirty years. This is mostly due to human intervention; people filled in canals to create more 

inhabitable space. Other reasons include the accumulation of solid waste and natural sedimentation 

processes. As a consequence, the drainage system is not working optimally, contributing to more frequent 

and severe floods and waterlogging. In addition, open and green spaces in central Khulna are 

disappearing. 

 

2.2.3 Living with Floods 

Khulna is situated along the Rupsa River, which tends to flood frequently during the wet season or during 

high tides. Tidal floods occur almost monthly during the wet season. Floods in rural areas increase the 

pressure on informal settlements in Khulna: 40% of the inhabitants of slums are flood refugees. 

 

2.2.4 Water Supply under Threat 

Although located in a water-rich delta, only 64% of Khulna’s population has access to potable water, with 

many relying on public tube pumps. Although there are initiatives that aim to improve the water supply 

system, salinization poses a serious threat to the future supply of water. The lack of fresh water also 

threatens food production as salt intrusion decreases the productivity of the land. Areas that are flooded by 

salt water (from the sea or from broken embankments of shrimp farms) lose their agricultural value, 

especially if means are lacking to drain the area and irrigate it with fresh water. The loss of productive land 

is probably one of the main reasons for climate refugees to leave their homes. 
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3. SEMARANG 
 

3.1 Urban Dynamics 

Semarang is an important port city on the northern coast of the Indonesian island of Java. 

Because of its central position, it is of strategic importance for domestic trade and transit. As a 

result, it is a diverse economic region, with activities including trade, industry and services. 

Historically, it has also attracted a mixed population, organized around its rich heritage and the 

community structure of the kampongs. Semarang is already the fifth most populous area of 

Indonesia, with its population still growing. In the next fifteen years alone, water demand is 

expected to increase by up to 200% – doubling the city’s needs. 

 

3.1.1 Doubling the City 

Located on the northern coast of central Java, the most densely populated island of Indonesia, Semarang 

is the largest city in the province and the fifth largest in the country. After the Jakarta metropolitan area, 

Semarang is the largest city on Java’s northern coast. It covers an estimated area of 737.8 square 

kilometers between the Java Sea and higher hinterland and has a population of approximately 1.8 million 

people in the urban area and over 3.9 million inhabitants in the metropolitan area. 

 

3.1.2 Downtown versus Uptown 

The urban structure of Semarang stretches between the sea and the mountains. There are traditional 

fishing ponds and informal settlements near the coastline as well as high-rise downtown urban fabric 

behind the old mangrove stretch and new low-rise suburban development uphill. 

 

3.1.3 Central Port City 

Semarang is a port city on the northern coast of Central Java. Owing to its central position, it has 

particular strategic importance for domestic trade. In order to facilitate its growth as a service and trade 

center, Semarang’s master plan aims to transform a large part of the center into a service hub with trade 

corridors along all major national roads, and to enlarge both the seaport and airport. 

 

3.1.4 Diverse social heritage 

As a port city, Semarang has a relatively tolerant population, attracting minorities like Chinese and Hindu 

communities from other parts of Indonesia, thus contributing to the city’s steady growth. 

 

3.1.5 Kampongs 

A square pond (‘polder’) forms the largest public space in the historical colonial center of Semarang, where 

many remnants of Dutch colonization can be found. Around the city are so-called kampongs, typical socio-

spatial structures. Kampongs can be defined as fenced villages or compounds with a strong communal 

character. This system can be highly resilient: in one kampong, a majority of the inhabitants implemented 

small aquaponics systems, providing the compound with its own food supply. Small initiatives arise which 

have the potential to be scaled up. 

 

3.2 Water Issues 

Semarang has a fluctuating coastline, created by natural sedimentation and land harvesting by 

humans. The coast was formerly protected by mangrove forests, but urbanization, harbor 

expansion and aquafarming caused these forests to decline, which in turn led to coastal 

erosion, flooding and salinization. Due to the proximity of a small mountain range, Semarang’s 

rivers are very short, causing flash floods in the cyclonic season, but also limiting the access to 

potable rainwater. This pushes the growing population to extract more groundwater, but this 

causes severe land subsidence, at some places forty times faster than sea level rise. 

 

3.2.1 Sinking City 
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Semarang is a sinking city, subsiding eight centimeters each year in the most severely affected areas. By 

comparison, sea level rise due to climate change amounts to about two millimeters each year. The weak 

soil also causes buildings to sink into the clay. Pumping drinking water from the deep aquifers is the main 

cause of land subsidence in Semarang. A direct consequence of land subsidence is damage to housing and 

infrastructure. In the future, parts of the city will lie below sea level, increasing vulnerability to flooding 

during high tide. Even if the causes of land subsidence are tackled now, it will still take many years for land 

subsidence to come to a standstill. Even in the best scenario, the land will still sink by 1.6 meters. 

 

3.2.2 Loss of Mangroves 

Semarang’s coast used to be protected by long stretches of mangroves. Urbanization and aquafarming 

have caused the large-scale destruction of these mangroves, leading to coastal erosion, floods, and 

salinization. If no measures are taken, the loss of mangroves combined with continuing land subsidence 

might lead to the complete inundation of the city’s center in the future. Fortunately, programs to restore 

the mangrove forests are currently underway, combined with the upgrading of informal housing in the 

coastal area and ecotourism. The mangroves alone cannot, however, mitigate the subsidence issues. 

 

3.2.3 Siltation of Rivers 

The rivers of Semarang play an important role in the drainage of surplus water. Due to natural 

sedimentation processes and bad maintenance, the rivers are slowly being filled with silt. Besides their role 

as a drainage system, some parts of the population use the rivers as their source of drinking water. In the 

upstream areas, the rivers are also used for washing. Taken together, the filling of the rivers impedes 

Semarang’s drainage system and will deprive parts of the population of their source of drinking water and 

washing facilities. 

 

3.2.4 Seawall 

Semarang is currently being transformed into a polder system. The coastal defense master plan that is in 

the making consists of a large dyke structure circumscribing the urbanized region of Semarang as well as 

its shoreline and mangrove areas. This seawall will also serve as a highway, an important connector for 

Semarang and the regional traffic between the east and the west of Java. A series of pumps and water 

basins will drain the new polder system; however, the weakest links in this vulnerable approach to coastal 

defense still need to be examined.  

 

 




