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Preface 
The Municipality of The Hague has a great ambition when it comes to the energy transition. The 

Hague wants to become climate neutral in 2030. (Gemeente Den Haag, 2017) This makes the 

municipality one of the most ambitious cities in the Netherlands in terms of climate policy. 

However, this transition has a lot of forms, this has to do with the size of the transition. Both 

technical and social aspects play a role. 

 

In order to complete this ambitious vison, the municipality has made ten green initiative 

neighbourhoods. (Gemeente Den Haag, 2019) The ambition for these neighbourhoods is that they, 

in the coming ten years, are off the gas. The transition of this neighbourhood will not be directly 

directed by the municipality, but via a cooperation or an organisation. This means that the 

municipality is choosing for a bottom-up approach.  

 

One of the ten green neighbourhoods is the Rivierenbuurt (it is Binckhorst/CID but the 

Rivierenbuurt is one of the neighbourhoods in this area). The Rivierenbuurt is the neighbourhood 

which will be researched in this case. How the case works will be later told. The Rivierenbuurt is a 

neighbourhood in the city centre of The Hague. As shown in the figure below.  

 

The main goal is to get the Rivierenbuurt of the gas in 2030 and how the path of this transition will 

look like. The paper is written in behave of the organisation of the Rivierenbuurt and is an advice 

to the client.  

The problem with this, is that there are a lot of uncertainties, a lot of stakeholders and that it cost 

a lot of money to get to this transition. It is important to get the uncertainties out of the way, to 

get the stakeholders on one line and to have a clear overview of what this transition will cost and 

who is going to pay what.  

Following this problem, the following main and sub questions have been prepared. 

• Main question: How can the Rivierenbuurt be transformed into a climate-neutral 

neighbourhood in 2030? 

o Sub question 1. How can support be created to realise a climate neutral 

Rivierenbuurt by 2030?  

o Sub question 2. What are the measures needed to make the Rivierenbuurt climate-

neutral by 2030?  

o Sub question 3. What will the transition process to a climate-neutral neighbourhood 

in 2030 look like?  

Figure: The Rivierenbuurt 
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These questions will be answered through a case study and stocktaking of the area. There will be 

several interviews made in this research.  

The client will get a full research on the neighbourhood, the demand of heat in the area and the 

future possibilities for the energy transition. It must be noted this research is an advice to the 

client.  

 

Reading Guide 

Chapter one will describe the current situation of the Rivierenbuurt, this will be made with a 

DESTEP a SWOT analysis. The second part of the paper will describe the heat demand of the area 

and will give an overview of the possible measures in the Rivierenbuurt. The last part shows the 

roadmap and the transition path of the Rivierenbuurt.  
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D1 Inventory and analysis  
This chapter is an introduction to the neighbourhood the Rivierenbuurt in The Hague. This 

introduction will contain the location of the area and the history of the area. After this small 

introduction, there will be a cause to the problem this neighbourhood has, which will also be 

scoped. Next, there will be a target to counter this problem and at last, there will be an outline of 

all the chapters in this paper.  

1. History and current situation of the Rivierenbuurt 
The Rivierenbuurt is a neighbourhood in the centre of The Hague. The neighbourhood is part of 

the district ‘Centrum’, this is the densest district of The Hague. However, the Rivierenbuurt isn’t 

as dense as the district. (Gemeente Den Haag, 2013) The Rivierenbuurt is surrounded by water and 

main roads. The municipality divides the neighbourhood into two parts, a southern and northern 

part. The neighbourhood is divided by the Schenkviaduct. The location of the Rivierenbuurt is seen 

in the figures 1 and 2.  

 

Figure 2 shows the zoom-in of the Rivierenbuurt, however, officially Central Station is part of the 

Rivierenbuurt. But Central station is in all the plans of the Hague taken separately.  

The Rivierenbuurt is a neighbourhood with its own culture. As said the neighbourhood is separated 

by main roads and canals. The high-rise buildings of the city centre haven’t reached the 

Rivierenbuurt yet, at least not yet. The first mention of the Rivierenbuurt in history books are from 

the 13th century. This wasn’t in the boundaries of the city of The Hague. The Uilebomen is the only 

area, from the Rivierenbuurt, which is in ‘canal house’ in the 17th century, this is also the oldest 

part of the neighbourhood. (Gemeente Den Haag, 2013) 

 

In the 19th century there was a lot of development going on in the area. The development was 

mainly large industry. This industry was possible by the introduction of the railways in The Hague. 

The most common industry was the iron foundry, this iron foundry moved to Delft at the beginning 

of the 20th century. When the large industries where gone, the houses took it over in the area. 

The housing ‘industry’ was from that day the main function, which it still is today. In the figures 

below one can see how the area develops threw time. 

The Rivierenbuurt in the current day is a neighbourhood which is partly divided. The main reason 

that the Rivierenbuurt is divided is because of the Schenkviaduct. This viaduct is a large main road 

which crosses the area through the middle of the neighbourhood (Gemeente Den Haag, 2013). 

 

  

Figure 1: Location of the Rivierenbuurt in the Hague Figure 2: Zoom in of the Rivierenbuurt, 
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 Goal 

The municipality of The Hague has the ambition to be climate neutral by the year 2030 (Gemeente 

Den Haag, 2017). This means that the houses and industries of the Hague cannot be connected to 

the gas network.  

 

The goal of this project is to research what the different 

steps need to be taken to make the energy transition of 

the Rivierenbuurt to a success. The energy transition, 

though, isn’t a technical but a social problem 

(Gemeente Den Haag, 2017), the focus of this road map 

is on “getting the residents along” (Dijk, 2019). To 

achieve that goal there must be promotion of 

awareness.  

 

To gain support and get awareness in the area one first 

needs to know the area and the residents of the 

neighbourhood. This is what this report is about: 

knowing the area and the knowing the supply and 

demand of energy in the area both future and current 

systems. Figure 3 shows a visualisation of the neighbourhood through time.   

   

 

 Problem Statement  

The municipality of the Hague, as said, has the ambition to be climate neutral in 2030. The 

municipality made this decision after the Paris agreement of 2015 (Gemeente Den Haag, 2017). 

This means that there must happen a lot in the Hague to be climate neutral. A lot of the buildings 

in The Hague aren’t insulated and are dated from even before the 1920s. The energy transition, as 

this transition is called, is even more urgent by the closing of the gas fields in Groningen 

(Rijksoverheid, 2018). 

 

Most of the buildings in The Hague are heated by natural gas from Groningen. But in order to be 

climate neutral by 2030, there needs to happen a transition in the whole city. This means that all 

the buildings cannot be connected to the natural gas network. The consequences of this are that 

the buildings need to be better insulated (Rijksoverheid, 2018). 

The problem isn’t rather technical, because there are a lot of developments going on right now, 

but more social. This is because there needs to be enough civil and political support for the energy 

transition. There is also a growing public concern about the financial part of the transition. Some 

investments are enormous and aren’t necessarily profitable, even in the long term (Rijksoverheid, 

2018). 

 

Looking at the Rivierenbuurt there are more problems going on. The houses in the area are not 

well insulated and have different ownerships. But the main problem, according to the client, is that 

there is no plan for the area.   

Figure 3: The structures of the Rivierenbuurt 
through time. Source: The Hague 
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2. DESTEP 
To provide a clear picture of the Rivierenbuurt (-Noord and -Zuid), a DESTEP-analysis is performed. 

DESTEP is an abbreviation for six perspectives that together provide a picture of the 

macroeconomic environment. It stands for an analysis that looks at the following factors:  

• Demographic 

• Economic 

• Socio-cultural 

• Technological 

• Ecological 

• Political-legal 

Opportunities and threats are identified through the DESTEP analysis. The opportunities and 

threats can be applied in a SWOT analysis, after which the opportunities and threats together with 

the strengths and weaknesses of the Rivierenbuurt are assessed by means of a confrontation 

matrix. 

Insight into the external environment of a neighbourhood is important to make effective use of 

the opportunities and threats caused by the economic landscape of which the neighbourhood is a 

part. If the strategic takes the learning points into account, it’s possible to achieve the desired 

outcome better and faster. This information is part of the total external analysis of the 

Rivierenbuurt. 

 

 Demographic analysis 

Demographic analysis is research in the characteristics of the population. By looking at the 

demographic factor, the trends and developments, it’s possible to sketch a picture. This picture 

can be translated into a potential target group, and what factors can be considered as an 

opportunity or threat. The demographic factors for the Rivierenbuurt are: 

• The spatial structure; 

• The population; 

• The age structure; 

• The migration background; 

• The household’s composition and occupation; 

• The spendable household income; 

• The ownership; 

• The difference between Rivierenbuurt-Noord and Rivierenbuurt-Zuid. 

For this analysis, a distinction is made between the northern and southern parts of the 

neighbourhood. 

 

2.1.1 Spatial structure 

The Rivierenbuurt owes its name to the street naming of the new neighbourhood around 1900. 

After the iron forge had left for Delft, the neighbourhood was built up at a rapid pace. The structure 

of the neighbourhood is determined by the clear infrastructure at the edges, such as the railway 

line in the south and east, the Trekvliet in the west, and the muted Ammunitiehaven in the North. 

The Schenkviaduct was built in 1940. The neighbourhood is parcelled with the principle of closed 

building blocks. 
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Historical geography 

The Rivierenbuurt does not belong to a State-protected cityscape, not even the part within the 

canal. There is not much left of the original structure of the neighbourhood. The neighbourhood 

does have a few urban design elements that are important to preserve. It concerns the canals with 

associated building lines, the Pletterijkade and the Nieuwe Haven with an extended line of sight to 

the south. The map below shows the old and urban renewal, figure 4.  

 
Figure 4 urban renewal 

Monumental buildings 

In the Rivierenbuurt there are several objects included in the register of Monuments as referred 

to as in Article 6 of the 1988 Monuments Act: 

• Spaarneplein 2; 

• Zwarteweg no. 81; 

• Nieuwe Haven no. 137; 

• Uilebomen no. 53 through no. 80;  

Traffic and infrastructure 

The Rivierenbuurt is easily accessible for car traffic from both inside and outside the city. The 

Schenkviaduct and the Prins Bernhardviaduct connect to the Utrechtsebaan, while the Lekstraat 

and Binckhorstlaan are part of the Centrum-Ring, which is also accessible via the Rijswijkseweg. 

The proximity to two train stations ensures a particularly good public transport connection. The 

neighbourhood is easily accessible by bike. The national bicycle route LF11 runs over the Sick, the 

LF4 is a little more to the north, along the Prinsengracht – Bezuidenhoutse Weg. On the motorways 

around the Rivierenbuurt runs, next door destination traffic also includes through traffic. This 

reinforces the local barrier effect and causes the isolated location of the neighbourhood. In 

addition, the Schenk Viaduct forms a major barrier between the different parts of the 

Rivierenbuurt. 

In the Rivierenbuurt, train traffic and through car traffic are audibly present. The guideline 

Environmental noise requires the municipality to make noise maps from 2007, which indicate how 

much noise is caused by trains, road traffic, the hotel and catering industry and industry. Studies 

show that the noise standards are exceeded along all main and through roads. For replacement 
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housing and new housing along main roads, noise-reducing measures must therefore be taken. 

The air quality standards are not being achieved in various places in the Rivierenbuurt. This must 

be considered for new construction. 

 

River district 

The area falls within the Housing Vision in the Centre-City residential environment, and the living 

atmosphere is “living in the historical city centre”. The area is characterized as an urban residential 

oasis in one urban zone. The preference for new construction in the plan area is for a strongly 

mixed urban living environment with combinations of living and working. The key objectives here 

are to increase the diversity, vitality, and sustainability of the housing stock. The starting point 

from sustainability is that the new homes to be built are much better than the ones they must 

replace. 

The neighbourhood must be strengthened through a more varied housing stock and population 

structure. In addition, there are opportunities to create distinctive urban living concepts and 

historicising building. High-rise makes it possible to add housing to the neighbourhood, while at 

the same time increasing housing differentiation and the possibilities for relocation within the 

neighbourhood. In the Rivierenbuurt, therefore, construction is mainly being done for the 

residential career options of the current residents (new construction in the cheap and the middle 

segment) and for new residents. These are mainly small households with residents up to forty 

years with a medium or higher income. 

 

Apartment construction 

Residents of apartments in the centre environment are mostly single or double-income 

households. There are two target groups for apartment construction in the Rivierenbuurt: 

households at the start of their living and working careers, for whom an inexpensive owner-

occupied apartment on the edge of the centre should be acceptable and affordable, or highly 

educated single people and dual-income households who want to live in a relatively expensive 

owner-occupied apartment in the city centre. 

 

Ground-level homes 

The construction of land-bound homes in the Rivierenbuurt is aimed at younger households.  

Middle and higher-income families are looking for a single-family home in the owner-occupied 

sector. For families who consciously choose a neighbourhood in or near the centre, the 

Rivierenbuurt is extremely suitable. Terms such as residential oasis, familiar and secure, represent 

values that are important in the housing situation of young families. 

 

Roof construction 

The Rivierenbuurt zoning plan includes the option for several homes to create a roof construction. 

The municipality of The Hague wants to make roof building possible because:  

• This form of home innovation can make a (sustainable) contribution to increasing housing 

surfaces; 

• It is an alternative to moving to a larger home elsewhere which means the social structure 

under less pressure: retention of middle incomes; 

• It fits within the urban densification task (municipal, provincial and national policy). 
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Two starting points were used for the inventory: 

1. It must concern the expansion of housing. Business premises and garage boxes etc. will not be 

entered eligible for a roof structure. 

2. It concerns two and three-layer buildings (both single-family and multi-family dwellings). The 

locations where roof construction is possible are determined on the basis of urban development 

arguments and a sunning investigation. The planning area is first and foremost an urban planner 

consideration to determine where roof structures can and cannot be made possible. 

 

2.1.2. Population 

The Rivierenbuurt population is a combined number from Rivierenbuurt-Noord and Rivierenbuurt-

Zuid. The 2018 population sizes are: 

Rivierenbuurt-Noord: 3878 

Rivierenbuurt-Zuid: 850 

Total: 4.728 

(“Den Haag in Cijfers - 6. Demografie,” n.d.) 

In the Rivierenbuurt-Noord there has been an increased growth from 2014 to 2017. In the 

Rivierenbuurt-Zuid the population remained roughly the same. See table 1 for the population 

growth statistics. 

 

 Rivierenbuurt-Noord  

Compared to the entire municipality of The Hague, the development of the population in 

Rivierenbuurt-Noord is not lagging behind. According to the most recent population forecast of 

the municipality of The Hague, Rivierenbuurt-Noord will have 3,887 inhabitants in 2020, 4,805 

inhabitants in 2025 and 4,754 inhabitants in 2030. The entire municipality of The Hague will have 

545,448 inhabitants in 2020, 585,359 inhabitants in 2025 and 595,858 inhabitants in 2030 (“Den 

Haag in Cijfers - 6. Demografie,” n.d.). 

 

Rivierenbuurt-Zuid 

Compared to the entire municipality of The Hague, the development of the population in 

Rivierenbuurt-Zuid is stagnating. According to the most recent population forecast of the 

municipality of The Hague, Rivierenbuurt-Zuid will have 874 inhabitants in 2020, 851 in 2025 and 

851 in 2030.  

 
Table 1 population growth 
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2.1.3. Age structure 

The age structures of the Rivierenbuurt-Noord and Rivierenbuurt-Zuid are different than the 

average of The Hague. The age group of 20-64 years is better represented, especially in the 

Rivierenbuurt-Noord. See table 2 for the age structures.  

 

 
Table 2 age structure 

Rivierenbuurt-Noord  

On the 1st of January 2019, 19.1% of the population belonged to the young, 9.4% to the elderly 

and the rest - 71.5% - to the 20-64 age group. Compared to the whole of The Hague, Rivierenbuurt-

Noord has a percentage of more inhabitants between the ages of 20 and 64. Since 2002, the 

number of young people has fallen, the number of 20 to 64-year olds has increased, and the 

number of people aged 65 and older has fallen. The average age of the inhabitants of 

Rivierenbuurt-Noord was 36.0 years and was, therefore, lower than the average age of all 

residents of The Hague (“Den Haag in Cijfers - 6. Demografie,” n.d.). 

 

Rivierenbuurt-Zuid 

On January 1, 2019, 12.9% of the population belonged to the young age group, 6.0% to the elderly 

and the rest - 81.2% - to the 20-64 age group. Compared to the whole of The Hague, Rivierenbuurt-

Zuid has a percentage of more inhabitants aged 20-64. Since 2002, the number of young people 

has fallen, the number of 20 to 64-year olds has increased, and the number of people aged 65 and 

older has fallen. The average age of the inhabitants of Rivierenbuurt-Zuid was 34.0 years and was, 

therefore, lower than the average age of all residents of The Hague (“Den Haag in Cijfers - 6. 

Demografie,” n.d.). 

 

2.1.4. Migration background 

A person has a western background when they or one of the parents is born in Europe (excluding 

Turkey), North America or Oceania. Indonesia and Japan are also counted among western 

countries. If a person or one of the parents was born in another country, according to the CBS 

definition, this person has a non-western migration background (“Migratieachtergrond,” n.d.). 

The age structure of Rivierenbuurt-Noord and Riverenbuurt-Zuid are different than the average of 

The Hague. The age group 20-64 is better represented, especially in the Rivierenbuurt-Noord. 

 

  

0.0%

20.0%

40.0%

60.0%

80.0%

% 0 t/m 19 jaar % 20 t/m 64 jaar % 65 jaar en ouder

Rivierenbuurt-Noord Rivierenbuurt-Zuid The Hague



13 

 

Rivierenbuurt-Noord  

In the Rivierenbuurt-Noord, 36.2% of the population was Dutch in 2019 and 63.8% had a migration 

background. In the entire municipality of The Hague, 45.3% of the population was Dutch and 54.7% 

with a migration background (“Den Haag in Cijfers - 6. Demografie,” n.d.). 

 

Rivierenbuurt-Zuid 

In Rivierenbuurt-Zuid in 299, 29.2% of the population were Dutch and 70.8% were with migration 

background. In the entire municipality of The Hague, 45.3% of the population was Dutch and 54.7% 

with a migration background (“Den Haag in Cijfers - 6. Demografie,” n.d.). 

 

2.1.5. Households composition and occupation 

There are two subjects that are important for this DESTEP analysis, namely composition and 

occupation. Rivierenbuurt-Noord and Rivierenbuurt-Zuid have different occupations. The 

Rivierenbuurt-Noord has more households cohabitating with children and fewer singles. The factor 

of the occupation for Rivierenbuurt-Noord and Rivierenbuurt-Zuid are getting more equal. Around 

2000 Rivierenbuurt-Noord had a factor around 2. in 2018 this was 1,85, the factors for 

Rivierenbuurt-Zuid were 1,73 and 1,72 respectively. 

 
Rivierenbuurt-Noord  

According to the household estimate of the municipality of The Hague, on 1 January 2019, 

Rivierenbuurt-Noord had 2,142 households. In Rivierenbuurt-Noord, 54.4% were single, 24.0% 

were cohabitating without children, 15.3% were cohabitating with children and 6.3% of 

households were single-parent families (“Den Haag in Cijfers - 6. Demografie,” n.d.). 

 

Table 3 occupation 

Rivierenbuurt-Zuid 

According to the household estimate of the municipality of The Hague, The Hague had 266,966 

households on January 1, 2019, while at that time Rivierenbuurt-Zuid had 563 households. In 

Rivierenbuurt-Zuid, 60.6% were single, 29.8% were cohabitating without children, 6.0% were 

cohabitating with children and 3.6% of households were single-parent families (“Den Haag in 

Cijfers - 6. Demografie,” n.d.). 
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2.1.6. Spendable household income 

The spendable household income is the gross income minus income transfers, insurance 

premiums, health insurance premiums, and income and capital taxes. See table 4 for spendable 

household income statistics.  

Rivierenbuurt-Noord 
The average income of Rivierenbuurt-Noord is lower than that of the whole city. Furthermore, the 
trend from 2005 to 2016 has been positive. The spendable household income for 2016 was 
€35.200 (“Den Haag in Cijfers - Gem. - Buurten 63 Rivierenbuurt-Noord, 62 Rivierenbuurt-Zuid,” 
n.d.). 

 

Rivierenbuurt-Zuid 

The average income of Rivierenbuurt-Zuid is lower than that of the Rivierenbuurt-Noord. After 

2002 the average income has fluctuated. Since 2007 the income difference between 

Rivierenbuurt-Noord and Rivierenbuurt-Zuid has increased. Rivierenbuurt-Zuid has fallen behind 

Rivierenbuurt-Noord and The Hague. The spendable household income for 2016  €25.100, table 4 

(“Den Haag in Cijfers - Gem. - Buurten 63 Rivierenbuurt-Noord, 62 Rivierenbuurt-Zuid,” n.d.). 

 
Table 4: spendable household income 

2.1.7. Ownership 

Ownership can be divided between private rental properties, corporation housing and owner-

occupied homes. In de Rivierenbuurt there has been a big change in ownership ratio. Ownership 

of private rental properties has almost doubled. This trend is only slightly present in the 

municipality of The Hague. But there has been a big change in the year 2018 in the Rivierenbuurt-

Noord. The private ownership there went from 49% to 39%, unlike Rivierenbuurt-Zuid. See table 

5 for the ownership statistics. 
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Difference between Rivierenbuurt-Noord and the Rivierenbuurt-Zuid 

The river district is strongly divided between the Rivierenbuurt-Noord and the Rivierenbuurt-Zuid. 

There is a clear distinction between housing quality, year of construction, income, and ownership. 

The great diversity between Rivierenbuurt-Noord and Rivierenbuurt-Zuid must be a point of 

attention in the future development plan. In addition, it is possible that not all wishes will match. 

The Rivierenbuurt is in the CID, meaning that the interests of the residents may not be the same 

as those of the municipality of The Hague, see table 5. 
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Table 5: ownership 
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 Economy 

In this chapter, the economic situation in the Rivierenbuurt is analysed. The focus will be on the 

income and types of buildings.  

 

2.2.1. Income 

Looking at the income of the residences of the 

Rivierenbuurt there is clearly a separation between the 

North and the South. The North has more income than 

the South. The North has an average income of 30.000 

to 35.000 euros a year, while the South has an average 

income of less than 25.000 euros a year. The difference 

in income can lead to different levels of contribution to 

the energy transition. This means all plans need to 

consider both groups.  

 

2.2.2. Types of buildings 

There is a small variety of building uses. Most of the 

buildings in the Rivierenbuurt are used for housing. 

Figure 6 shows that there are some other uses. Most of 

them are small-scale businesses. There are some retail and catering places (Gemeente Den Haag, 

2013). There is a place for innovative start-up companies called the New World Campus. Innovative 

projects of companies are settled there.  

 

WOZ 

In the Rivierenbuurt the price per square meter varies a 

lot. The cheapest buildings are found in Rivierenbuurt-

Zuid.  The average price there is 1600 euros per square 

meter. The highest prices are scattered around the 

area. The Rivierenbuurt-Noord has an average price of 

2500 euros per square meter. However, in the 

Rivierenbuurt-Noord new constructions cost around 

3300 euros per square meter and the old buildings cost 

around 2200 euros per square meter (Rijksoverheid, 

sd). 

 

Housing cooperation 

There are some residences owned by housing 

corporations in the Rivierenbuurt. Most of them already 

have energy label A to C. There are some with label C or lower. 

 

2.2.3. Negative interest on a government loan 

The Dutch and German governments can get a loan with negative interest. The Dutch government 

is planning on arranging such a loan which means that there will be money available. There is a 

possibility that some of that money will be used for the energy transition.  

Figure 5: Income Rivierenbuurt (Pico Geodan, sd) 

Figure 6: Building types, (Pico Geodan, sd) 
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2.2.4. Financing the energy transition 

The government has made subsidies available for sustainable improvements to residences. 

 

SEEH (Subsidie energiebesparing eigen huis) 
From 15 August 2019 to 31 December 2020, if a home owner makes at least 2 insulation 

improvements to their house and notifies this to RVO (Rijksdienst voor Ondernemend Nederland), 

they can get a subsidy. 

The insulation improvements that are available to be subsidised are:  

- Cavity wall insulation; 

- Roof insulation; 

- Floor insulation; 

- Wall insulation; 

- High-performance glass. 

Around 20% of the total cost is subsidized below a cost of 10.000 euros, according to recent 

research (“Subsidie energiebesparing eigen huis (SEEH) voor VvE | RVO.nl | Rijksdienst”, z.d.) 

 

ISDE (Investeringssubsidie Duurzame Energie) 

This subsidy is for a heat pump to heat the room or tap water. A heat pump is a device that 

subtracts heat from renewable sources such as air, ground or groundwater. The average subsidy 

for the heat pump is between 1000 and 2500 euros, recent research shows (“Subsidies voor 

warmtepompen ISDE | RVO.nl | Rijksdienst”, z.d.). 

 

2.2.5. Building financing (Loans linked to real estate and not to an individual) 

The energy transition will be very costly. Making houses more sustainable is one of the big 

challenges the Netherlands is facing in the energy transition. A way to fund this is the use of 

building financing. Building financing means a loan will be linked to real estate and not to an 

individual. This will make it possible for a real estate owner to lend money and use it to make their 

property more sustainable. When the individual sells the real estate, they will not be responsible 

for the loan. This way the step to lend money and make improvements to houses will be lower in 

compression with the old fashion way where one borrows money on their own name. (Geertsma, 

2018) 

The height of the loan depends on the amount of money that will be saved each month. It’s 

impossible to lend more money than the amount that will eventually be saved on the energy bill. 

This way the next owner won’t have an unnecessary high loan.  

2.2.6. Conclusion 

The Rivierenbuurt is a diverse neighbourhood.  The North has, in general, more income and the 

house prices are higher than the south. Because the difference between the North and the South 

there needs to be a plan that includes them both. 
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 The internal and external stakeholders 

This current analysis uses the P6-Method project's 

approach written by Roel Grit and Jan de Geus. This 

chapter discusses which stakeholders are relevant to the 

achievement of the project. 

Projects always have multiple people collaborating on the 

same project. Those parties are often called stakeholders. 

To get a clear picture of the most relevant stakeholders 

they must be first categorized in three distinctive groups: 

1. The internal environment; 
2. The task environment; 
3. The general environment; 

2.3.1. The internal environment  
According to research (Grit & de Geus, Management en 

logistiek, 2015) the internal environment consists of parties who take part in the project and have 

a direct interest in the project. For example, the neighbourhood organisation is one of those 

internal stakeholders. They must be because in this case, they are the client. 

 

The resident's association   

The Rivierenbuurt’s & Spuikwartier’s residential association is the client for this project. They want 

to begin the energy transition. However, as of right now they don’t have a plan on how to realise 

that. Their question is on how to promote awareness, quantifying the neighbourhood, figuring out 

the potential for energy and heat solutions and applying no-regret measures to the project. This 

means making long-term decisions and anticipating future needs as well. 

 

Municipality the Hague 
The municipality is working closely together with the neighbourhoods to ensure climate neutrality 

in 2040. A program called “Energy transition The Hague” has been issued by the municipality. This 

program is a further interpretation of the council’s proposal. In it, there is a concept on how to 

proceed with the Energy transition. The city’s responsibility is to decide which neighbourhood 

must be transitioned and be helped to coordinate that transition. The task is to make it as easy as 

possible for residents to make the switch.  

 

Civil society organisations 

These organisations are neutral. Their goals are to help the transitions to a natural gas-free 

neighbourhood happen at an increased pace. The municipality of the Hague wants to be climate 

neutral in 2040. Therefore, they set up the “Haags Warmte Initiatief (HWI)”, a non-profit 

organisation designed to help with the sustainable energy transition (Duusrzaam Den Haag, n.d.). 

 

Local initiatives  

In every neighbourhood, there are innovators. Our goals are to locate those people and to offer 

collaboration. They can eventually be the “test subjects” for the Rivierenbuurt. Once they start, 

the adapters and eventually the majority will follow.   

Figure 7: Organisaties, bedrijven en 
ondernemingen. From  'Management en 
logistiek' door Roel Grit & Jan de Geus, 
2015 
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Housing Associations 

Because there are houses that are owned by a housing association 

in the Rivierenbuurt these associations have a lot of influence on 

the project. Together with the municipality, tenants and other 

neighbourhood’s residents they choose the best energy 

alternatives for the residences. The main ones are Stichting 

DUWO, Stichting Steadion, Stichting Vestia and Woningstichting 

Haag Wonen. In figure 8 these housing associations are displayed 

on a map.  

 

There are possibilities to work together with the housing 

associations and governments to improve regulations. For 

example, Energiesprong uses the social housing sector in each 

market as the launching market for these solutions, with the 

intention to later scale this to the private home-owner market. 

(“Energiesprong explained – Energiesprong,” n.d.) 

Stroomversnelling is also an example of how to work together 

with different parties to realise the energy transition.  

 

 

 

Energielinq, powered by Stroomversnelling focuses on the neighbourhood transition. 

(“Wijktransitie Archieven | Energielinq,” n.d.) By reimagining the usual working process these 

organisations can transform the market by innovating the way these parties see the property. For 

example, if the housing association is responsible for the maintenance of the houses they are 

renovating, they are automatically going to put extra care in the building process beforehand so 

they can increase the investment in the long term.  

 

2.3.2. The task environment  

The second layer consists of the task environment. These parties don’t have a direct influence on 

the project, but they are the ones who directly feel the consequences of it. Therefore, they also 

have a lot of interest in the project.  

 

The residents 
The residents play a big role in the energy transition task. They are the ones who eventually must 

make changes to their homes and behaviour. The big task is to convince them and getting them 

on board. The first step is to inform them. That could be done in a couple of different ways. For 

example, setting an up a neighbourhood meeting or an event where everybody can come together 

and brainstorm about how they would like to see this transition play out. By getting the residents 

to voice their opinions it’s possible to see where the apprehensiveness lies. That will help to 

anticipate their needs in the coming plans.  

 

Figure 8: Housing associations made in ArcGIS by Inga O'Connor-Boyd 
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Local companies 
The local companies are portrayed in the chart below. The Rivierenbuurt-Noord counts 490 

business locations. The Rivierenbuurt-Zuid has 110 businesses. The graph shows the number of 

businesses in the 7 sectors: Lbv: Agriculture, Forestry and Fisheries, Nen: Industry and Energy, Hh: 

Trade and Hospitality, Vic: Transport Information and Communication, Fdo: Financial Services and 

Real Estate, Zd: Business Services, Cro: Culture Recreation and Other Services. 

 
 

 

To really understand which stakeholders are going to be relevant more information about the most 

polluting business is needed to really make a difference. With the help of Datalab Den Haag it’s 

possible to identify the areas with the most CO2-emissions. That information can then be used to 

identify the biggest polluters and target them accordingly. For example, finding the ones who are 

ready to renovate and helping them do that sustainably and natural gas-free.  

 

Experts and advisors  

These are the stakeholders that will be executing the project. The project manager, a consultancy 

firm, contractor, architect, etc. It’s important that they have an affinity with sustainability and 

energy transition.  

 
2.3.3. The general environment  
The third layer consists of the general environment. These stakeholders have an influence on the 

project but don’t have a direct relationship with the project.  

 

South-Holland Province  
Because in a lot of places local initiative were sprouting up, the Province wanted to support those 

people. They set up a subsidy scheme to help them. With this regulation, it’s possible to prepare a 

professional energy project that will help to increase the success rates of the transition, and 

therefore, lead to a lot more successfully developed projects which leads to less CO2 emissions, 

Figure 9 The number of businesses per sector per year in 
Rivierenbuurt Noord 

Figure 10: The number of businesses per sector per year in 
Rivierenbuurt Zuid 
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the most important goal of the Energy transition. The Province made 4 million euros available. Per 

project, the largest amount of subsidy is €75.000 (Provincie Zuid-Holland, n.d.). 

 

Central Government 

The central government is responsible for a national direction, changes in the law and regulations, 

financial frameworks and clear national communication.  

 

Banks and pension funds 

Banks can provide fitting funding and building-related financing. Together with pension funds, they 

play a big role in financing the infrastructure. For example, the ASN Bank allows one to factor in 

the energy-saving measurements into the mortgage (slimwoner.nl, 2018). 

Insurance companies are other financial parties that can provide some financial aid. For example, 

Interpolis provides subsidies for green roofs (“Voorkom schade met een groen dak | Interpolis 

Verzekeringen,” n.d.). 

 

Dutch water boards (Waterschappen)  

The Water boards inventories if or where they can extract heat from lakes, rivers, sewage water 

or surface water. The Hoogheemraadschap van Delfland is responsible for the municipality The 

Hague.  

  

Energy suppliers 

Westland Infra is responsible for the transport of gas and electricity and is also responsible for the 

distribution network. Westland Infra does this in the Westland region (Westland and Midden 

Delfland). They also provide energy connections for companies and homes in this area.  

Stedin Netbeheer B.V. is as a network operator responsible for the safe and reliable transport of 

electricity and gas. In addition, Stedin Netbeheer B.V. is responsible for the construction, 

expansion and maintenance of the transport network (“Stedin Netbeheer B.V.,” n.d.). 

It's important to get the energy suppliers on board because they play a huge role in the distribution 

of heat.  
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 Technology 

In this chapter, the technology situation in the Rivierenbuurt is analysed. The focus will be on the 

energy systems of the Rivierenbuurt. 

 

2.4.1. Energy systems in the Rivierenbuurt in The Hague 

Using the Nationale Energieatlas, (Nationale Energie Atlas, 2019), an official tool by the Dutch 

Government, it is easy to get a clear understanding of the energy systems in the Rivierenbuurt. In 

this chapter, all maps shown have this website as their source unless otherwise stated.  For this 

analysis, the area will be split up in the Rivierenbuurt-Noord and the Rivierenbuurt-Zuid since there 

appears to be a problem with the tool when selecting the whole area at once. This analysis will 

cover the average electrical energy usage, the average natural gas usage, and the potential for 

renewable energy sources in the area, followed by estimates of the total need for energy now and 

after the sustainability measures. 

 

Electrical energy usage 

Figure 11 shows the average electrical energy usage in 2014 of the area, by measuring the electrical 

energy delivered. Note that in comparison, residences seem to consume about the same amount 

of electrical energy if not a bit more than surrounding neighbourhoods, while companies consume 

significantly less than companies elsewhere in the city.  

 

Figure 11: Electrical energy delivered tot residences (above) and companies (below) in 2014 
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Natural gas usage 

The following map (O'Connor-Boyd & Lalleman, ArcGIS map of gas 

consumption in the Rivierenbuurt, 2019), shows the consumption of 

natural gas in the area per year. The map shows us that many buildings in 

the area have bad insulation, which might have to do with the age of the 

buildings as well. Another explanation might be that the inhabitants and 

people working in the area prefer higher temperatures in their home or 

workplace, which is less likely.  

 

 

 

 

 

 

 

Heat insulation in the Rivierenbuurt 

This map (O'Connor-Boyd & Lalleman, ArcGIS map of building ages in 

ranges, 2019) shows construction year ranges for the Rivierenbuurt. In 

the Netherlands, the older a building is, the bigger lack of heat insulation 

it has in general. A reason for this is the increase of laws and regulations 

regarding energy consumption for newly-built homes, regarding gas, 

heat and electricity. This does not apply to buildings that have been 

renovated with sustainability improvements.  

For older buildings, adding insulation might be a challenge since it’s 

difficult to add insulation in cavity walls if at all possible, insulation on the 

outside might impair the looks of the building, and insulation inside the 

building reduce the floor size. 

 

District heating 

This map shows the area’s connections to 

district heating. There are connections only directly south of the 

Boomsluiterskade (Den Haan, 2019). The purple dots depict potential new 

connections to district heating. The district heating network by the 

company Eneco is for sale, which may have both negative and positive 

effects on the energy transition of the area. The heat sources used are the 

Eletriciteitscentrale at the De Constant Rebecueplein and the waste 

incineration facility next to it, as well as the Warmtebedrijf Rotterdam.  

  

Figure 13: Years of construction in certain periods in the Rivierenbuurt 

Figure 12: Gas consumption in the Rivierenbuurt 

Figure 14: District heating connections in the Rivierenbuurt 
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 Ecology 

This will explain more about the ecology in the Rivierenbuurt. The green areas, waters and the 

opinion towards sustainability are the topics in which we dive a little deeper. 

 

Green areas 

The Rivierenbuurt doesn’t have nature parks. The most common green to be found are trees that 

are placed around in the streets. Some of the bigger roads and close to the rivers, there are rows 

of trees placed more densely together. 

 

Waters 

There are a few watercourses that lay in the Rivierenbuurt. The Oost Singelsgracht, Zuid-Oost 

Singelsgracht, Zieke and in the extension the Trekvliet are the four watercourses in the area. These 

waters could be used for a heating system based on surface waters. 

 

 

 

 

  

Figure 16: Rivierenbuurt (Ruimtelijkplannen, sd) Figure 15: Green areas (Datalab Den Haag, sd) 
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 Political situation  

This paragraph describes the political situation in the Rivierenbuurt. It will also describe the 

destination plan. The destination plan is made by the municipality of The Hague. There will also be 

a section about participation. There will be a short introduction to politics in the Netherlands. This 

will be on three levels, the national government, the regional government (the province of Zuid-

Holland) and the municipality (The Hague). There will also be a summary of the political interests 

of the people in the Rivierenbuurt.  

The analysis of this report has a returning structure. The structure is as followed: first, there will 

be a national/continental (macro) point of view on the subject. Then, there will be a 

regional/provincial (meso) point of view and at last, there will be a municipal (micro) point of view. 

In the municipal vision, there will, sometimes, be a district vision. This is necessary because there 

are different visions between the districts.  

 

2.6.2. The numbers 

The Rivierenbuurt is a neighbourhood in the middle of the city of The Hague. The Rivierenbuurt 

consist of two parts, the northern and the southern part.  

In the Netherlands, there are four kinds of national elections: the national election, the provincial 

election, the municipality election and for the Hoogheemraadschap. That last one is an 

organisation for water treatment in The Netherlands. The first three elections have been 

researched for this analysis.  

 

The national election 

Figure 17 shows the election result for the parliament in the year 2017.  

The figures 18 and 19 show the votes from the citizens of The Hague and the votes of the 

Netherlands in general. As the figure shows the results are almost the same, only for a few 

changes. The left parties have a slight advantage on the conservatives. But the VVD still remains 

the largest party in The Hague (Kiesraad, 2017). 

 

 

Figure 17: Election results of 2017 The Hague. Source: Verkiezingsuitslag.nl 
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The Rivierenbuurt itself has different election results than the municipality in general. The 

polarisation in the Rivierenbuurt is a big problem. Not only because polarisation puts two groups 

against each other but also because the ‘community’ solidarity will fall apart. This will be a problem 

for the quality of living in the neighbourhood (Abramowitz, 2013). Polarisation, though, is a nation-

wide trend. This is seen by the number of political parties in the parliament. In the Rivierenbuurt 

the D66 is the largest party, a right-wing party but progressive. The results are a close tie though. 

The polarisation in the Rivierenbuurt is also shown by the second largest party of the area, the 

PVV. This is a party with the opposite point of views in comparison with D66.  

The provincial elections 

The provincial elections in The Hague are for the province of Zuid-Holland. This election was held 

in March of 2019. The overall results are as followed:  

Figure 18: National election results of the Netherlands. Source: Verkiezingsuitslag.nl 

Figure 19: Election result of the parliament in 2017. Source: NRC 
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As one can see there are two major winners, FVD and VVD, that are right-wing parties, but the FVD 

is the more conservative party. This party is the newest, making its appearance in 2017 in the 

general election (Provincie Zuid-Holland, 2019). There has been a shift to the right in the 

Netherlands, but this is for Zuid-Holland in general.  

 

The numbers of the election result show that D66 and Groenlinks are the biggest parties in the 

Rivierenbuurt, but the VVD and FvD are close behind. (Gemeente Den Haag, 2019). 

 

D66, the progressive right-winged party, got the most votes. It’s almost a tie, though, with 

Groenlinks. This shows that the neighbourhood is a politically progressive area. But this is only for 

the northern part of the area. The southern part of the Rivierenbuurt is more conservative 

(Gemeente Den Haag, 2019). The graph above is taken from the ministry of foreign affairs, the 

building of which located just outside the Rivierenbuurt.  

 

In the southern part of the Rivierenbuurt the results are mostly the same but the right-winged 

conservatives’ parties are bigger is this area. This area is a more diverse area of the neighbourhood. 

It still a left-winged area but the conservatives are winning ground. The explanation for this shift 

is to be found in the demographic analysis of this paper (Kiesraad, 2017). 

 

 

Figure 20: The seats of the parliament of the province of Zuid-Holland. Source: 
https://lfverkiezingen2019nllive.appspot.com/public/builds/e7nxge/index.html?gem=60920 
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Municipality elections 

Looking at the municipality elections, in The Hague, the local 

parties are overall the biggest in the county (Gemeente Den 

Haag, 2019). The party Groep de Mos is the largest party in the 

Hague.  

 

The three largest parties are right-wing parties. Groep de Mos 

has a collaboration with the FVD (Forum voor Democratie) 

(Hart voor Den Haag, Groep de Mos, 2019). There is a small 

difference between the city overall and the Rivierenbuurt, as 

the graph below shows.   

 

D66 is the biggest party in the Centrum area. D66 is followed 

by Groenlinks (Greenleft). The figure below shows the result 

of the election of 2019. The two local parties, Groep de Mos and 

Haagsestadspartij, are also big. On city level these two parties are 

one of the biggest parties in The Hague. In the neighbourhood the 

local parties aren’t as big as in other areas.  

The trend of polarisation is continued in this election, most of the parties are close together. The 

coalition of the municipality council exists of four parties. Some of which are very different from 

one and another (Gemeente Den Haag, 2019). 

 

2.6.3. Summary  

In summary, the Rivierenbuurt is a neighbourhood with different political perspectives. The left-

wing and right-wing parties strongly oppose each other, which will in the long term be a threat to 

the living quality of the neighbourhood. This is a nation-wide trend however. But the diversity in 

the area is large. This is also seen as a good thing. Because a diverse population creates a nice 

neighbourhood. For more on the population section, there is more information in the paragraph 

of demographics.   

The Rivierenbuurt is a segregated neighbourhood, the southern part is more conservative. The 

northern part, however, is more progressive and has more well-educated citizens. This will be 

important for the energy transition of the Rivierenbuurt.  

Opportunities: there are some well-educated people who vote on left parties. This means that 

they are open-minded, to some degree, for the energy transition. These people also own more 

money which can be invested. There will be a more specific explanation on this subject in the 

economic analysis. 

Threats: The threats in the Rivierenbuurt are, to some degree, big. The polarisation of the area is 

big. There is a problem with segregation in the area. This can be found in the voting results in the 

provincial election. D66 is the largest party in the northern part and FVD and PVV are larger in the 

southern part of the area. This means that there is a lot of diversity in the neighbourhood, but this 

is mostly a segregated area. For this reason, the municipality makes two maps of the Rivierenbuurt, 

one for the northern and one for the southern part of the Rivierenbuurt.  

  

Figure 21: Seats at the Municipality elections in 
2018.  
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 Policy 

In this assignment there will be an inventory and analysis of the current situation regarding policies 

and laws of the Rivierenbuurt. This chapter will address boundaries, opportunities and risks of the 

policies and laws of The Hague relevant to the energy transition plans of the Rivierenbuurt.  

 

2.7.1. Paris Agreement 
It is important to know what international policy exists on energy transition, making it crucial to 

mention the Paris Agreement. This agreement’s central aim is to strengthen the global response 

to the threat of climate change by keeping a global temperature rise well below 2 degrees Celsius 

this century and pursue efforts to limit the temperature increase even further to 1.5 degrees 

Celsius (UNFCCC, 2018). This means that the Netherlands need to reduce greenhouse gas 

emissions, which is a big challenge. Drastic changes are needed, as well for the climate and energy 

policies.  

 

2.7.2. Government policy 
The Netherlands is a densely populated country, space is scarce. The spatial planning policy 

ensures that space is properly distributed. The role of the government in spatial policy is to focus 

on national interests (Rijksoverheid, sd). The national interests that are mentioned concern 

international competitiveness, the use of the subsurface, the preservation and reinforcement of 

transport and transport systems, the quality of the environment, water safety and freshwater 

supply and the preservation and enhancement of nature and cultural-historical values. These 

interests are on a national level and will not have a lot of effect on the Rivierenbuurt.  

 

Rijksdienst voor Ondernemend Nederland 
The Paris Agreement greatly affects the sustainable energy policies. To support the Paris 

Agreement the central government of The Netherlands supports renewable energy. They are 

working on sustainable, reliable and available energy affordable for everyone (Rijksoverheid, sd). 

In 2050 almost all the energy resources in The Netherland have to be sustainable. The Rijksdienst 

voor Ondernemend Nederland implements policy, commissioned by the Ministry of Economic 

Affairs and Climate to get the share of sustainable energy at 16% in 2023. This is done with 

financing, implementation, knowledge and innovation (Rijksdienst van Ondernemend Nederland, 

sd). To comply with this policy, agreements have been made between market parties, the 

government and social organizations. Shown below are two images with the timeline of climate 

policies in The Netherlands.   

 

Klimaatakkoord 
The last agreement shown in these images is the Climate Agreement. This agreement is part of the 

Dutch climate policy. This is a collaboration with many organizations and businesses to prevent 

further global warming. The Climate Agreement contains a coherent package of measures that 

should result in a CO2 emission reduction. A part of the Climate Agreement is about energy 

transition in the built environment, which is important for the transition in the Rivierenbuurt.  

‘We are only in the beginning of the sustainable transformation of the built environment’: 

(Rijksoverheid, 2019). Necessary for this transition is an adaptation of buildings. A transition from  

moderately insulated and almost all heated by natural gas buildings, to well-insulated homes and 

buildings that are heated with sustainable energy and in which clean electricity is used or even 
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generated at home. The biggest challenge of this transformation is not technical, financial or about 

policy, is it a social task (Rijksoverheid, 2019).  The transition from natural gas to sustainable heat 

will be realised with the involvement of residents, building owners and other parties in the area 

where this transition is taking place. It is important to have a well-organised communication plan 

that contributes to a better quality of decision-making and can therefore also help to increase the 

acceptance of the measures from the neighbourhood-oriented approach.  

 

Omgevingswet 
The Omgevingswet is a law in development by the government to simplify and merge spatial 

development rules (Rijksoverheid, 2019).  It will make it mandatory to involve the residents and 

building owners. A good communication plan is needed to make the energy transition possible in 

the Rivierenbuurt.  

 

Besluit algemen regels ruimtelijke ordening 
For the ‘Besluit algemene regels ruimtelijke ordening’ (Barro), this policy contains projects that the 

government considers to be of government interest and need to be safeguarded in zoning plans. 

But according to the Barro, the Rivierenbuurt zoning plan does not contain government interest’s 

projects that need to be taken in to account when determining this plan. Besides these national 

interests, the Paris Agreement became a national interest from an international interest  

(Gemeente Den Haag, 2013).  

 

BENG 
For all new construction, both residential and non-residential construction, from 1 July 2020 the 

permit applications must meet the requirements for almost energy-neutral buildings (BENG). 

These requirements stem from the Energieakkoord voor duurzame groei and from the European 

EPBD.  

On the first of July 2020, the energy performance of all houses was determined based on three 

requirements: 

1. Maximum energy demand in kWh per m2 of surface area per year; 

2. The maximum primary fossil energy consumption, also in kWh per m2 or surface per area 

per year; 

3. The minimum share of renewable energy in percentages.  

According to the BENG, the municipality is responsible for managing the transition without natural 

gas. Policy makers, housing corporations, local energy cooperatives, network managers and 

market parties are also involved.  

 

Natural gas connection 
On the first of July 2018, the gas law changed (rvo, 2019). New buildings were no longer connected 

to the gas grid. This was due to the changing gas connection obligation. The amendment of the 

law affects the application for a construction permit after the 20th of June 2018. The municipality 

now has more authority to designate areas where new gas connections are not allowed.  

REG 
The Rijksdienst van Ondernemend Nederland issues an energy label to a home owner who is 

required to have an energy label for their home. This label is determined based on the following 

data (wetten overheid, 2019):  



31 

 

• Housing type; 

• Housing subtype; 

• Year of construction of the dwelling; 

• Living area in m2; 

• Bedroom glazing; 

• Insulation of the facade; 

• Roof insulation; 

• Floor insulation; 

• Heating device; 

• Domestic hot water unit; 

• Ventilating system; 

• Solar boiler; 

• Solar module. 

 

This is a fairly reliable measuring instrument for calculating how sustainable houses are. 

 

2.7.3. Provincial policy 
Every province in The Netherlands needs to formulate a provincial structural vision for the entire 

area. A provincial structural vision is a strategic policy document on the spatial and functional 

development in the province. It indicates where which functions are desirable and where not 

(Rijksoverheid, sd). On 2 July 2010 the ‘Visie op Zuid-Holland’ and the provincial ‘Verordening 

Ruimte’ were established. The core of Visie op Zuid-Holland is to strengthen cohesion, 

recognizability and diversity within South Holland. Sustainable development and climate resilience 

are important pillars as well. South-Holland wants to achieve this through the realisation of a 

coherent urban and landscape network. This is a good opportunity for the energy transition in the 

Rivierenbuurt.   

 

2.7.4. Municipal policy  
 The municipality established a plan, called the zoning plan, which determines the purpose of land. 

In addition, the zoning plan provides objectives and regulation regarding the use of land. Every 

district and neighbourhood in The Hague has a zoning plan, just like the Rivierenbuurt. In this 

zoning plan there are a few policies mentioned.  

Regionaal Structuurplan Haaglanden 
For the Stadsgewest Haaglanden there is the Regionaal Structuurplan Haaglanden 2020. The RSP 

is an integral plan for the spatial planning of the Haaglanden. In the RSP the ambitions are 

summarized in ten regional investment priorities. For the zoning plan of the Rivierenbuurt are a 

few priorities from the RSP ambitions. One of them is anticipating on climate change and reducing 

the contribution of Haaglanden to climate change (Gemeente Den Haag, 2013).  

 

The Hague climate neutral 2030 
The Hague wants to be climate neutral in 2030 (Gemeente Den Haag, 2017).  The ambitions are 

to:  

• be climate neutral by 2040, at the least; 

• renovate 10.000 homes per year up to the year 2030; 
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• bring the plan in line with the Paris Agreement. 

 

The role of the municipality of The Hague is to ensure that all developments can be fitted into a 

larger scale, so that the entire city can make use of efficient infrastructure. Local and regional 

developments must ensure that this does not stand in the way of the larger whole. 

The municipality monitors the following three starting points: 

• It must be a financially attractive solution; 

• It must be a sustainable solution to which the end user can contribute; 

• It must be a comfortable and safe solution. 

 

The municipality of The Hague made a plan on how to get The Hague sustainable and climate 

neutral. This plan is written down in the ‘Kamernota Duurzaamheid’. It mentions new starting 

points about sustainability (Gemeente Den Haag, 2019). The council of the municipality of The 

Hague decided to establish the ‘Kamernota Duurzaamheid’ and thereby agrees to the following 

assumptions (shown are only the ones relating to the energy transition in the Rivierenbuurt): 

• To take energy transition, climate resilience, environmental quality and sustainable mobility 

into account when developing an area; 

• The principles of communication around energy transition; 

• To use geothermal energy for heat supply in The Hague in accordance with preconditions as 

stated in this memorandum; 

• To start with the district’s energy plans and starting ‘Groene EnergieWijken’; 

• Starting with initiatives such as the sustainable roofs project, support for people with a small 

grant and SDE+ initiatives at business; 

• make the necessary preparations to be able to proceed immediately as soon as the 

shares of Eneco have been sold. This is being implemented in the 2019 budget update; 

• to continue residents' initiatives in the field of sustainability and energy transition support. 

 

 

The municipality is committed to reduce energy consumption by implementing insulation 

programs and by no longer building houses with a connection to the natural gas network. In The 

Hague 43% of total CO2 emissions are caused by the heating of buildings and the supply of hot 

water (Zwetsloot, 2016). This is the because of the large natural gas use. The Hague Heat 

Initiative’s objective of connecting 100.000 houses to the heat grid by 2030 will make a significant 

contribution to this.   

All these points are strengths for the energy transitions for the Rivierenbuurt.  

 

2.7.5. Policy instruments  
Policy instruments are resources that an organisation or government uses to implement a policy 

plan (Science Direct, sd). Governments use different kinds of policy instruments. These are divided 

in the carrots, sticks and sermons. The government can the change behaviour of citizens and 

companies via diverse instruments. For example, the municipally can use coercion (the stick) to 

change behaviour, but they can also act financially (the carrot) or communicatively (the sermon) 

to achieve their goals (Brans & Wayenberg, n.d.) . 
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The sermon consists of communicative or informative instruments. These are often the ‘weakest’ 

form of a policy instrument. This instrument often does not lead to behavioural change. Although 

this instrument can have a lot of influence when it is combined with other instruments. This is 

because it is important to use communication before other instruments can be used.  

 

The carrot is a financial-economic instrument, used to provoke desired behaviour by rewarding 

someone. This instrument is often linked to receiving or paying money. Economic instruments are 

aimed at offering incentives to citizens and organizations.  

 

The stick is a juridical instrument. These instruments are based on the assumption that mandatory 

restrictions on behaviour, with sanctions as a stick, are necessary to prevent actors from engaging 

in undesirable or immoral behaviour (Brans & Wayenberg, n.d.).  

 

By using these instruments with the energy transition in the Rivierenbuurt will help to implement 

a policy plan. The Rivierenbuurt is part of the Central Innovation District of The Hague. This district 

is the economical heart of the city. The area lies in between the Central Station, Holland Spoor and 

Laan van NOI (Gemeente Den Haag, 2019). Almost one third of the employment opportunities are 

in this area.  Participation is the core instrument of the development and policy plan of the CID. 

This way, residents, market parties and other stakeholders will be involved. Participation and 

communication are an interactive working method of a policy instrument. This policy instrument 

is an example of the sermon instrument.  This instrument will be crucial to use for the energy 

transition of the Rivierenbuurt.  
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3. SWOT 
In this chapter, the strengths, weaknesses, opportunities and threats (SWOT) of the Rivierenbuurt 

are described. The SWOT-analysis is the summary of the most important points found in the 

DESTEP-analysis about the Rivierenbuurt. This SWOT will be used as a decision-making tool for the 

scenarios that will describe the energy transition solutions. 

 

 Strengths 

- The income of the North is above the poverty line 

This will help people invest more in sustainability because they have the money to 

make a change towards energy transition for their own houses. 

- D66 is the biggest political party 

The strengths that D66 will bring to the energy transition of the Rivierenbuurt is that 

they are a right wing and progressive party. They are proponents of the goals of making 

The Hague climate neutral in 2030.  

- Possibility for district heating 

There is a heating network for some of the newer buildings which could be expanded 

to deliver heat to other houses in the neighbourhood. 

- Possibility for solar panels is high 

Most of the roofs in the Rivierenbuurt have a flat roof. This will allow for solar panels 

to be placed in the right direction to achieve the highest efficiency. 

- Possibility for surface water heating 

There are four waterways in the Rivierenbuurt. These can be used for a low 

temperature heating system, like a heat pump system.  

- There are funds available from the municipality 

Improving the neighbourhood to be more sustainable is something the municipality is 

promoting and that is why it has funds available for such projects. These could be used 

to fund the energy transition. 

- There are already innovators active in the neighbourhood 

Some people have already made sustainability improvements to their houses in the 

Rivierenbuurt. Those people can help with the process for other inhabitants, because 

they can serve as good examples.  

- One out of ten individuals in the south have social assisted benefit. 

There is a concept called matching opportunities. Unemployment is a big problem for 

the south of the Rivierenbuurt. Matching opportunities can be used by giving the 

unemployment residents of the neighbourhood a workshop or education that will give 

them a job within the energy transition. For example, giving installers workshops and 

the residents work for the companies that will transition their homes.  

- Building finance 

The loan would be linked to the building instead of the individual. When the resident 

moves out of the building, they won’t bring the loan with them.  
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 Weaknesses 

- The income of the South is lower than that of the North 

With a lower household income, it is harder to invest in sustainable improvements to 

houses, meaning that there is a higher risk of never earning back the investment.  

- Small local car shops in the area 

In the Rivierenbuurt there are several local car shops. These small industrial businesses 

are hard to make sustainable. They are continually working with their doors open and 

a lot of energy is getting lost. As there are a lot of different shops it will be more difficult 

to deliver the energy transition message.  

- Different ethnic backgrounds can hinder togetherness 

For the energy transition in the Rivierenbuurt to succeed, there needs to be enough 

participation and communication between the residents and the municipality.  

Likewise, for the residents of the neighbourhood it is important to have collaborations 

and solidarity. The different ethnic backgrounds can hinder togetherness, and thus 

impair this process. 

- Different kinds of houses on the same street 

This will make it harder to give a single solution for these neighbourhoods because 

every house may need different improvements to be more sustainable.  

- Pre-war buildings have no insulation 

Insulating pre-war buildings will improve sustainability a lot but it is very expensive and 

complex.  

- Different owners per building 

Making an improvement to the (VvE) building requires the votes of the individuals in 

the dwellings. This will make it harder to apply sustainability improvements.  

- Existing gas infrastructure 

The current gas network in the neighbourhood is a weakness. Because of this network, 

it will be hard to make changes in networks in the ground or get a renewable energy 

source. The depreciation on the current network did not happen yet and it will suffer 

a loss on the investment if new infrastructure is built.  

 

 Opportunities 

- Negative interest on government loans 

This is the first time that the government could get a loan with negative interest.  

This makes it possible in the future to take out a loan at a low-interest rate to finance 

sustainability measures. This allows for bigger-scale projects to be more financially 

accessible. By using such a loan for the transition to a more sustainable 

neighbourhood, more people will be interested. 

- The Dutch Climate Agreement 

This agreement is part of the Dutch Climate Policy. The Dutch Climate Agreement 

contains a coherent package of measures that should result in a CO2 emission 

reduction. A big part of the agreement is about energy transition in the built 

environment, making this a good opportunity for the Rivierenbuurt.  

 

 



36 

 

- The Hague Climate Neutral 2030 

This goal is set by the municipality of The Hague. Their ambitions are to be climate 

neutral by at least 2040, by renovating 10.000 homes a year up to 2030 and bringing 

the plan in line with the Paris Agreement. This is a great opportunity for the 

Rivierenbuurt. If they renovate the houses in the Rivierenbuurt or even in another 

neighbourhood, these houses will function as an example.  

- CID development next door 

The municipality wants to remove some of the smaller houses to make room for new 

high-rise buildings in the city centre. Some of the older buildings also have the problem 

that they do not have thermal insulation. To make those houses sustainable it will cost 

a lot of money which is something most people in those streets do not have. By 

working with the CID new dwellings could be created for these owners in cooperation 

with a housing association. 

- Progress in other neighbourhoods 

The Zeeheldenkwartier and Vruchtenbuurt are neighbourhoods that are also in the 

transition to be a more sustainable neighbourhood. The steps that they have taken 

could be explored for inspiration and ways to achieve the sustainability goals. 

- Possibility for geothermal energy 

Geothermal energy is an opportunity for the city of The Hague, as there are many 

potential places in The Hague that are suitable for geothermal energy. These sources 

can be connected to the (existing) heat network.  

 

 Threats 

- Increase in private rental properties 

The owners of these households often seek high returns and only have an eye for 

profit. So these people will not easily be convinced of new investments in sustainability 

measures.  

- Rising prices in construction work 

To improve the houses to be more sustainable requires construction work to be done. 

With the rising demand for such work it has become more expensive to apply these 

improvements.  

- Not enough resources available for construction companies 

There is a lack of manpower and materials for the energy transition. This lack of 

resources makes the transition to a sustainable society difficult. It cannot happen all 

at once which may result in a delayed transition.  

  



37 

 

4. Participation 
In this paragraph, there will be an explanation of participation. This will include the meaning of 

participation used by this paper. The policies concerning the neighbourhood will also be included 

in this paragraph.  

 

Participation has a broad meaning, therefore there needs to be a single description that can be 

used in this paper. The description as used in this paper is as followed: Participation is "a process 

in which concerns, needs and values of citizens are incorporated in decision-making " (Creighton, 

2005, p. 7). This meaning is from the participation of citizens. Because there are different kinds of 

participation, the first one is the one that’s used in this paper, namely civic participation. Then 

there is also political participation, this is, for example, membership to a political party. And the 

last type of participation is quite relevant to political participation, which is protest-participation. 

This means that a person is not a member of a political party but does join protests or sign 

petitions. (Zuure & Lange, 2018) 

In this paper, there will be a focus on the definition of civic participation and thereby the given 

definition.  

 

 National government  
The national government began giving the public more responsibilities around the year 2000. More 

public and less government is the main idea this process stems from. This trend has been 

continued ever since. This means that there is more participation on national and regional level. 

Decentralisation is extremely important in this process. This also means that local governments 

have more responsibilities. As told, the municipalities stand close to the citizens (Drosterij & 

Peeters, 2011). 

 

Regional government 

More decentralisation means more regional government. However, regional governments are also 

increasing participation. Since the coming of the so-called ‘Omgevingswet’, (environmental law), 

the municipalities are obligated to support more participation (Roels, Maas, Beijk, Knol, & Ree, 

2013). 

 

The Rivierenbuurt is an area inside the CID, the Central Innovation District. This is an area 

appointed by the Hague for the development of an internationally-oriented district but is also to 

be the centre of NGOs and a place for innovative organisations (BVR, 2016). 

 

As mentioned, the Rivierenbuurt is in the centre of this area this means that they are included in 

the recent plans of the ‘new city centre of The Hague’. The citizens of the neighbourhood are, 

however, concerned about this development (Oorschot, 2018). The southern part has the biggest 

concern because in the vision of the CID it is said that that is the area where high-rise buildings will 

be developed. But the municipality does not give the explicit location of those buildings and they 

are not specific about the number of the high-rise buildings (Oorschot, 2018). This is an example 

of a lack of participation, because, the municipality does not give any information to the public. 

Giving information to the public is the first step in ‘participation ladder’ (Edelenbos, Teisman, & 

Reuding, 2001). 
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The participation ladder consists of the following steps:  

• To Inform; 

• To consult; 

• To Advise; 

• To Co-produce; 

• To Decide. 

The form that will be given to the people of the Rivierenbuurt is the last two steps on the ladder. 

This means that they will have a lot of responsibility.  

The municipality, though, has some papers on the participation in the CID. This paper says that the 

municipality is going to do the first two steps of the participation ladder: to inform and to consult 

(Gemeente Den Haag, 2018). 
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5. Compaction 
With the arrival of the CID, the Rivierenbuurt will get a transformation, however, it isn’t certain 

what this compaction will look like. In this paragraph, there will be an overview of the vision for 

the Rivierenbuurt. 

There is a side note on this paragraph though. The destination plan is written in 2013. This was a 

time when the economic crisis of 2008 was still having its impact. In this area the need for living 

space wasn’t as big as a problem as it is now. The vision of the CID changed a lot of how one can 

see the spatial arrangements.  

 

In the destination plan of The Hague stands a section for compaction. In this section, the 

municipality speaks about the “Haagse verdichting” (Gemeente Den Haag, 2013). This means the 

compaction of the Hague. In this section the municipality talks about four points they want to 

accomplish in the borders of The Hague:  

• Layering (adding up on existing buildings); 

• Widening of options for building annexes and outbuildings; 

• Function, of the building, change; 

• Better, or double, use of the ground space. 

This is a vision which is used in all of the Hague. The Hague has this vision because the city is 

growing. however, in the Rivierenbuurt the focus lays on layering. This is because The Hague 

doesn’t want massive high-rise buildings in the northern part of the Rivierenbuurt, according to 

the destination plan (Gemeente Den Haag, 2013). The vision of The Hague continues: “The starting 

point for sustainability is that the new homes to be built are much better than the homes they 

replace.” (Gemeente Den Haag, 2013, p. 3) What this says that the city is trying to put on new 

residents’ buildings in the area. These residents’ buildings are to replace the old buildings. The 

Rivierenbuurt will also be suitable for high-rise buildings, this will mostly be in the southern part 

of the area (Gemeente Den Haag, 2013). 

 

The other paper of the municipality of The Hague is about the CID. In this paper there is a small 

description on how the Rivierenbuurt should merge into the CID. This, though, is vague, because 

the paper mentions the following: “Improved coherence between The Hague New Centre and the 

Rivierenbuurt” (Central Innovation District, 2019, p. 55). This means that the Rivierenbuurt is going 

to transform in the coming years. But this document doesn’t imply what the neighbourhood is 

going to look like in the coming years.    
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6. Current and future energy demand 
How much energy the Rivierenbuurt demands and how much energy The Hague demands in the 

future will be explained in this chapter. In addition to talking about the amounts of energy, there 

is also information about from which source this energy will come in the future. It’s crucial for this 

project to know what quantities of energy the neighbourhood needs because of the goal to lower 

the energy consumption of the neighbourhood. The future energy demand is focused on The 

Hague instead of the Rivierenbuurt because of the lack of information about the Rivierenbuurt 

itself.  

 

 The current energy demand of the Rivierenbuurt 

With a tool similar to the Nationale Energie Atlas, PICO, (Geodan, 2019), it is possible to determine 

the energy usage in the Rivierenbuurt. This is a very rough estimate, as problems arise with the 

selection function in the application, which means that the area selected is not the same as the 

Rivierenbuurt in reality. Keeping this in mind, it is still a good way to get a rough estimate of the 

energy consumption in the Rivierenbuurt. It appears that the selected area has a yearly total 

energy usage estimate of 0,138 PJ. See Appendix 1 for a visualisation of the tool.   

With this tool, it is also possible to show the implementation effects of sustainability measures. 

The next map shows the effects of changing the energy label of all buildings to label A, as well as 

the implementation of heat pumps. This is show in Appendix 2. The biggest effect is the reduction 

of gas usage by 41%, which results in a CO2 emission reduction of 20%, as well as an additional 63% 

reduction on CO2 emissions with the implementation of solar panels and heat pumps, which is 

what the “All-electric pakket” means. 

Another tool, Datalab Energietransitie Den Haag, (Datalab Energietransitie Den Haag, 2019), is a 

more accurate way to determine the energy consumption in the Rivierenbuurt. With this tool, it’s 

easy to calculate the total electrical energy and gas usages as well as the total carbon dioxide 

emissions. As the tool divides the area into additional smaller areas, the statistics are found with 

a sum: 

• Total electricity usage: 12.621.464 kWh, about 13 * 106 kWh (45 TJ) 

• Total natural gas usage: 4.067.816 m3, about 4 * 106 m3 (0,14 TJ) 

• Total CO2 emissions: 14.687.377 kg, about 15 * 106 kg 

 

Distribution of energy origin for heating 

In 2030 all homes in the Rivierenbuurt should be natural gas-free. In the future the heating of 

houses will be done by electric solutions, heat networks (geothermal heating) and the last part will 

be done by burning sustainable gasses (Fuhler & Coppens, 2018). 2050 is taken as end year in that 

report, however, in this analysis is 2030 taken as end year because of the desire of the 

Rivierenbuurt to be a pioneer in the energy transition. 

 

 The future energy demand of The Hague 

In 2011 the municipality of The Hague published a rapport about their energy vision for 

2040Invalid source specified.. In that rapport, they made an estimate about the current and future 

energy demand of al the residents of The Hague. They estimated that the energy demand by 

natural gas was 9,8 PJ (279.000.000 m2 natural gas) in 2008. The demand for electricity was 2,8 PJ 
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in the same year. In the same rapport an estimate is made about the future energy demand until 

2040 as well.  

 

The figures show an estimation of the future energy demand of The Hague. The figures show that 

total heat demand will be lower in the future. The demand for heat will be lower because of the 

improvement of insulation. The demand for electricity will be roughly the same unless there will 

be more electronic devices. The efficiency of those devices will be higher than before. the use of 

electric cars will have little influence on the electricity demand of the Rivierenbuurt because the 

residents here will mainly use public transport. On very cold days there can be a peak demand for 

electricity because many residences will be heated by heat pumps. 

 

 

 Possible measures 

Below there is a list of possible measures to improve the sustainability of the Rivierenbuurt. These 

are technical measures that can be taken to decrease the energy and gas consumption of the area. 

Milieu Centraal, an independent consultancy web site on sustainability measures for building 

owners, provides clear and useful insights on these measures (Milieu Centraal, 2019). 

 

Thermal insulation 

Thermal insulation (Milieu Centraal, 2019) is a very effective, and usually necessary way to reduce 

heat loss from a building. It consists of a material that can be attached under or on top of a floor, 

outside an outer wall, inside a cavity of an outer wall, or inside the building against the roof. 

Thermal insulation directly reduces gas usage by decreasing the heat loss through walls, floor and 

roofs. The main problem with thermal insulation is the loss of space inside a building when placed 

on the inside of the outer walls or floor, or a change in looks when placed outside the outer wall, 

for which a permit is needed. 

Figure 22 Estimation of the future electricity demand of 
The Hague 

Figure 7 Estimation of the future heat demand of The Hague 
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Double pane/triple pane 

Double pane (Milieu Centraal, 2018), as well as triple pane is a window type that greatly reduces 

heat loss. It consists of at least two glass sheets with a layer of gas between the sheets. This gas 

can be air or in some cases another gas with better insulating qualities. As glass has a very high 

thermal conductivity, significantly more heat is lost through windows than through walls, floor and 

roofs, which is why it is incredibly important to replace old windows with newer ones with 

improved insulation.  

 

Mechanical ventilation with heat recovery 

As lots of heat is lost through natural ventilation and cracks, it’s important to regulate said 

ventilation in a more precise manner (Milieu Centraal, 2019). Mechanical ventilation does exactly 

this. It even can have a heat recovery mechanism that makes heat flow back into the building, 

improving the efficiency of the heat system even more. A downside is that mechanical ventilation 

systems can break more easily than a natural ventilation system, and thus may require 

maintenance from a specialized engineer.  

 

Heat pumps 

A heat pump (Milieu Centraal, 2019) is a device that exchanges heat from an outside source, 

namely water, air or the earth, to a building. A heat pump can even remove heat from a colder 

source to a warmer one, which makes it incredibly useful as an alternative to traditional heating 

devices. It does require a lot of electrical power however. 

 

Solar panels 

Solar panels are devices that generate electrical energy from sunlight (Milieu Centraal, 2019). They 

can greatly reduce the amount of electrical energy required from the energy network if placed in 

a sunlight-rich position. Solar panels can be very helpful in providing for the increase in electrical 

energy demand if a heat pump is implemented. They do require a converter to connect to the 

energy network. 

 

Geothermal heat 

Geothermal heat is heat that is obtained from the earth (Milieu Centraal, 2019). This heat is 

naturally generated which makes it incredibly efficient and clean. It is very expensive however, 

which makes it only useful when implemented on a large scale, like the Rivierenbuurt. 

 

Low temperature radiators 

When sufficient insulation is applied, it’s possible to get a building to a comfortable temperature 

with temperature from 35 oC to 55 oC (Milieu Centraal, 2019), whereas the traditional high 

temperature radiators use a water temperature of 75 oC to 80 oC. This results in a significant 

difference in heat usage. Low temperature radiators are very useful in combination with a heat 

pump or a low temperature heat network. 
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District heating 

District heating uses a heat network rather than a natural gas network to provide heat to homes 

(Milieu Centraal, 2019). Depending on the heat source, it may or may be clean power that is 

supplied. Heat sources that usually provide heat in the Netherlands are industrial residual heat 

and biomass and waste burning.  
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D2 Potential measures 
This document describes what potential measures can be taken to improve the sustainability of 

the Rivierenbuurt. In chapter one the confrontation matrix is described and explained. In chapter 

two the possible measures are described. These are divided into all-eclectic, hybrid district heating, 

low temperature heating and high temperature heating. For each system, it is made clear which 

stakeholders are involved during the transformation, the financial implications and the 

technological challenges. The MCA is described in the third chapter. In chapter four the transition 

process is described with the associated actions on a timeline. 

7. Confrontation matrix 
In the analysis of the Rivierenbuurt the DESTEP-analysis and the SWOT-analysis are applied. The 

DESTEP-analysis was performed to provide a good picture of the Rivierenbuurt. Opportunities and 

threats are identified through the DESTEP-analysis. After the DESTEP the opportunities and threats 

have been applied in a SWOT analysis, after which the opportunities and threats together with the 

strengths and weaknesses of the Rivierenbuurt are assessed by means of a confrontation matrix.  

 

By subsequently testing the internal and external factors against each other in a confrontation 

matrix table 1, it becomes more clear which relationships score highest. The followings scores have 

been chosen: 0 = no relationship, 1 = small relationship, 3 = limited relationship, 5 = large 

relationship. This relationship can be positive or negative.  

 

 Result confrontation matrix 
For every subject; strengths, weaknesses, opportunities and threats we choose the highest scores. 

For some three and some only one. These factors will be used to formulate the criteria for the 

multi-criteria analysis. The result of the confrontation matrix is as follows; 

 

Strengths 

The strengths with the most relationships are; the possibility for district heating, that the 

possibility for solar panels are high and that there is a possibility for surface water heating. 

Regardless of which measures are going to be chosen, these opportunities provide more options 

for the energy transition.  

 

Weaknesses 

The weaknesses with the most relationships are that the pre-ware buildings have no insulation 

and the existing gas infrastructure. These are factors with a major influence on the possible 

measures. Because of poorly insulated dwellings, this requires a critical look at possible measures.   

 

Opportunities 

The opportunities with the most relationships are that The Hague wants to be climate neutral in 

2030 and that other neighbourhoods are in progress with the energy transition. The municipality 

of The Hague wants to achieve this goal by renovating 10.000 homes per year up to 2030. And if 

they renovate the houses in the Rivierenbuurt or somewhere else, they will function as an 
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example. That is why the progress in other neighbourhoods will have a good influence on the 

Rivierenbuurt.  

 

Threats 

The threat with the most relationships is the increase in private rental properties. This a big 

relationship with the Rivierenbuurt. For example, because of the increase in private rental 

properties it influences the number of different owners per building. This is a threat, and it will 

make it harder to get the Rivierenbuurt off the natural gas network.  

 

 
Table 6. Confrontation matrix  
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8. Possible measures 
This chapter is about different sustainable energy systems and their measures. These energy 

systems handle everything from the smallest scale level, only for one dwelling, up to and including 

the energy supply for a whole neighbourhood. An energy system ensures that energy is available 

to end users in the right form and at the right time (Ouwehand, Papa, Entrop, & De Geus, 2017). 

The system comprises all steps from the extraction of primary energy carriers to the utilisation of 

energy by end users. This is also referred to as an energy chain. The chain consists of upstream 

(energy extraction), midstream (transport and distribution) and downstream (end functions).  

 

 All electric 

A house that runs entirely on electricity, is called an all-electric home. An all-electric home does 

not use gas but only electricity for heating, hot water and cooking (Hier verwarmt, n.d.). To make 

a house all electric, different technological, financial and stakeholder measures will have to be 

applied.  

 

For this chapter, two different systems for an all-electric dwelling have been analysed. The 

insulation and energy extraction are applicable for both systems. But the energy use will be 

different. For system 1, a low temperature heating system to heat the house is applied and for 

system 2, the infra-red system for heating the house is described.  

 

Technology 

To make a house all electric it is important to keep the Trias Energetica in mind. The first step of 

the Trias Energetica is to reduce the demand for energy by avoiding waste and implementing 

energy saving measures (Ouwehand et al, 2017).  

  

Insulation 

The Trias Energetica is very important for an all-electric house and the best way to reduce the 

demand of energy is by insulating the house (Hier verwarmt, n.d.). Insulation consists of a material 

that can be attached under or on top of a floor, outside an outer wall, inside a cavity of an outer 

wall, or inside the building against the roof. Thermal insulation directly reduces gas usage by 

decreasing the heat loss through walls, floor and roofs. The main problem with thermal insulation 

is the loss of space inside a building when placed on the inside. For the outer walls a change in 

looks when placed outside the outer wall, for which a permit is needed. As well for monumental 

buildings insulating from the outside is not an option.  

 

For the windows it is important to get double glazing, HR++, or even triple glazing. When insulating 

a house, it’s important to know how thick a certain insulating material is. This is measured with 

the R-value, which gives an indication. For roofs it should be 6, for walls 4.5 and for the floor 3.5. 

For terraced houses, the facade may have a lower value, as long as it is higher than 1.8. This 

insulation value is high and is often difficult to apply for pre-war houses.  
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Energy extraction 

In this paragraph the measures of the heat or electricity sources are being described for all electric 

houses.  

 

Solar Thermal Collector 

A solar thermal collector collects heat by absorbing 

sunlight. This is one of the heat sources for an all-electric 

house. Flat-plate and evacuated-tube solar collectors are 

mainly used to collect heat for space heating, domestic 

hot water, or cooling with an absorption chiller. This is 

an environmentally friendly alternative to natural gas: 

no CO2 is released when solar energy is used and sunlight 

never runs out (Milieu Centraal, n.d.).  The flat plate 

collectors are cheaper, simpler and are easier to 

integrate in the building design (Rahola, 2019). The 

upsides of the evacuated tubes are that they have better 

insulation properties, higher efficiency per surface of 

absorber and can achieve higher temperatures. For the 

flat plate 30 - 80 degrees Celsius and the evacuated tube 

50 - 200 degrees Celsius (Bhatia, 2014).  

 

Solar panels 

Solar cells produce direct current electricity from sunlight (Rahola, 2019). There are different kind 

of solar panels like monocrystalline, polycrystalline and thin film. Each with a different efficiency, 

Watt peak and price. In the Netherlands solar panels facing south with a tilt of 36 degrees will 

deliver 0.875 kWh per Watt peak per year. To get the optimal electricity production from a solar 

panel one needs to take the orientation and the tilt into account. A south oriented solar panel with 

a tilt of 36 degrees is most optimal.  

 

Electricity grid 

It is possible to be all electric and only use the electricity grid. This is not very common. The 

electricity from the grid is usually not extracted from sustainable sources. Electricity costs more 

money than natural gas, but it is possible.  

 

Energy use 

This section is about the use of energy in an all-electric house. The following measures are being 

described; heat pump, low temperature heating, the infra-red system, ventilation and cooking.  

 

  

Figure 23 Solar Thermal Collector. Took over 
from (Milieu Centraal, n.d.).  
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Heat pump 

When transforming a house to an all-electric house it’s impossible to use the current central 

heating boiler. A fully electric heat pump heats a house and supplies hot water (Milieu Centraal, 

n.d.). A complete heat pump works on electricity. It extracts heat from the air, soil or groundwater 

and turns it into a usable temperature. The heat pump has a storage tank for hot water and 

therefore about the size of a high fridge. The cycle process of the coolant occurs according to 

simple physical laws. The refrigerant, a liquid that is already boiling at a low temperature, runs in 

a circle and is successively evaporated, compressed, condensed and expanded. 

 

There are different systems for the heat pump; the choice of system depends on the situation; 

there is also a big difference in efficiency between the different heat pumps. Some systems are: 

• Air to air heat pump; 

• Air to water heat pump; 

• Water / water heat pump; 

 

System 1: Heat pump (LTH) 

System 1 will be one of the measures that will be calculated in the MCA. This system includes very 

good insulation, mechanical ventilation, a heat pump and low temperature heating.  

 

LTH 

High energy consumption in the building environment has raised the need to rethink the way 

houses are heated. In the built environment, more than 2/3 of the total energy is used for heating. 

This paragraph addresses the topics low-temperature heating related to energy saving in central 

heating systems by reducing the supply temperature. To make a house all-electric a heat pump is 

required. A heat pump only produce a low water temperature, so one needs the right heating 

system to have a house comfortably heated. Low temperature heating is really nothing more than 

ordinary heating: a house is heated as usual with radiators, convectors or underfloor heating 

(possibly wall heating). Only the temperature of the water that flows through radiators or heating 

is 35 to 55 degrees Celcius. Due to the lower temperature, the system needs a larger surface area 

to be able to release enough heat. Underfloor heating and wall heating are "made" for this, but 

convectors or radiators can also be very satisfactory. Floor and wall heating can also be combined 

with radiators and convectors. 

 

Low-temperature heating has several benefits: 

1). The heating system will be more efficient due to reducing the temperature differences between 

the transport system and ambient temperature; 

2). Low-temperature heating has a more sustainable heat delivery option than high-temperature 

heating; 

3). It reduces costs and makes a dwelling more comfortable. 

 

An LTH system is only suitable if one’s house is well insulated. Houses built in 1992 or later are well 

insulated, from 2000 getting better and from 2009 very good. In these houses one can switch to 

LTH without many modifications. HR ++ glass is also required for LTH, which was not the standard 

until 2000.  
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System 2: Infra-red system 

System 2 will be the second electric measure that will be calculated in the MCA. This system does 

not necessary need insulation because there will be no LTH. Because there will be no to less 

insulation mechanical ventilation will not be applied either. This system does need a heat pump 

for domestic water but for heating the infra-red system 

will be used.  

 

The solar collector for the hybrid district heating 

system scored the same in pre-war, post-war and new 

buildings since 2000 for the Rivierenbuurt. The solar 

collector is a heating source which will provide low 

temperature heating (40°C) for the neighbourhood. The 

urban aspect of the system is on the bigger size and it 

will be in view once it is placed but people will get used 

to it just like solar panels. Solar collector are not 

without risks and the system required to use it on a 

larger scale for district heating allows for less errors. 

This makes the feasibility somewhat lower, but the use 

of solar collectors will greatly help in the transition.  

 

Ventilation 

Ventilation is an indirect part of the transformation to an all-electric home. Because it is necessary 

to insulate, a house must also be able to ventilate well. In the past, air exchange in the house was 

automatic, via seams and cracks. But in modern airtight houses that does not happen, and other 

ventilation is needed (Milieu Centraal, n.d.). By ventilating one can take steps to minimize the 

energy loss. Which steps they are depends on the type of ventilation in the house: natural 

ventilation, mechanical drainage or balance ventilation.  

 

Cooking 

A lot of houses are still using natural gas to cook. An all-electric house has an alternative option, 

induction. An induction cooking system lets one cook on electricity. 

 

Financial 

If the building is currently heated by a central heating system powered by natural gas, it may be 

an investment to switch to an all-electric solution such as the heat pump. But if the house meets 

the criteria and the heat pump can run efficiently, one will improve in terms of monthly costs. The 

heat pump will then pay for itself during the service life of +/- 15 years. 

  

Figure 24: Blue mat without stucco on side 
ceiling 
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 Information Costs 

Solar panels 330 Watt peak, €285 per m2, 

system with 10 panels 

€4.945 

Solar Thermal Collector  €3.000 

Insulation investment Facade insultation €15 - €30 per m2 

 Floor insulation €30 per m2 

 Roof insulation €40 - €60 per m2 

 Crawlspace insulation €20 - €25 per m2 

Heat pump investment Outdoor air heat pump €5.000 - €8.500 

 Bottom heat pump €12.000 - €20.000 

Low temperature 

heating investment 

 €4.000 - €8.000 

Table 7. Summary of average costs per measure. 

Insulation investment 

Facade insulation: €15 - €30 per m2 

Floor insulation: €30 per m2 (one-time total of €1.600) 

Roof insulation: €40 - €60 per m2 (one-time total of €4.700)  

Crawlspace insulation: €20 - €25 per m2 (Isolatie weetjes, n.d.) 

Solar Thermal Collector investment 

Per unit: €3.000 

 

Solar panels investment 

A solar panel system of 330 Watt peak per panel will cost around €285 per m2 starting from a 10-

panel system or a one-time total of €4.945.  

 

Heat pump investment 

The amount of investment in a heat pump depends to a large extent on the type of heat source 

that is used (GreenHome, 2019). Below is an overview of the price for a heat pump including 

installation, subsidy and VAT, per source type: Outdoor air heat pump: € 5,000 - € 8,500; Bottom 

heat pump: € 12,000 - € 20,000. 

 

Low temperature heating investment 

For an average home, this quickly means an investment of € 4,000 to € 8,000 for the construction 

of a low-temperature heating system (GreenHome, 2019). 

 

Annual consumption costs 

Below the annual electricity costs for the use of a heat pump for heating and domestic hot water 

based on an average situation. 

 

Bottom heat pump 

Heating: 10,475 kWh / 4.5 = 2,328 kWh x € 0.23 = € 535 

Domestic hot water: 1,900 kWh / 2.7 = 704 x 0.23 = € 162 

Total: € 697 
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Outdoor air heat pump: 

Heating: 10,475 kWh / 3.5 = 2,993 kWh x € 0.23 = € 688 

Domestic hot water: 1,900 kWh / 2.2 = 864 x 0.23 = € 199 

Total: € 887 

 

ISDE subsidy  

The Sustainable Energy Investment Grant (ISDE) gives a home owner an allowance for the purchase 

of solar boilers, heat pumps, biomass boilers and pellet stoves. The scheme is for both private 

individuals and business users. 

 

Stakeholders 

 

Down below the stakeholders for system 1 all-electric are shown: 

• Municipality the Hague; 

• Stedin; 

• Housing association; 

• Energy consultants; 

• Installation companies; 

• Local businesses; 

• Citizens. 
 

 

In this stakeholder analysis, the interests and influences of the parties involved are visualized. The 

municipality and Stedin, the network operator are very important. They have the most influence, 

because when the Rivierenbuurt transforms to all-electric, they will have a big influence on the 

electricity grid. The residents and local businesses of the Rivierenbuurt have a low influence but a 

big interest. They are the ones who eventually must make changes to their homes and behaviour. 

The big task is to convince them and getting them on board. For the energy consultants and the 

installation companies there must be enough manpower to make this transition. Because the 

technologies used are still very new and not all installers can work with that. Participation with the 

housing associations will be important to get a collective approach.  

  

  



52 

 

 District heating 

District heating is a system for distributing heat generated in a centralized location through a 

system of insulated pipes for residential and commercial heating. With a heat exchanger, heat is 

transported from the network to the dwellings. 

 

In 2000, 212,000 households had a connection to a heat distribution network. In 2004 the number 

is estimated at 250,000. Around eight thousand connections are added every year. In April 2011, 

around 550,000 households were connected (JOOSTEN, 2019). 

 

A heat network consists of five parts: 

1. A heat source; 

2. A heat network that brings heat to a dwelling; 

3. A substation that transfers heat from the larger heat network to the pipes within a 

building; 

4. A release set that transfers heat to the internal heat delivery system (the radiators) of the 

home; 

5. The internal heat delivery system. 

 

Both high temperature and low-temperature delivery system can then be connected to a heat 

exchanger. Not all buildings are suitable for low temperature heat, sustainable medium-high 

temperatures can offer a solution for both low-temperature houses and medium-high-

temperature houses (JOOSTEN, 2019). 

 

For this paper the district heating is divided in two systems with different sources:  geothermal 

heat and waste heat.  

 

System 3 Waste heat system 

In the Netherlands, waste heat is the main source for a district heating network. This system mainly 

uses heat from power stations and heat from waste incineration plants. For older networks, the 

entry temperature is 90 ° and the return temperature is 70°. The entry temperature for new heat 

networks is 70°. The return temperature is then approximately 40°. The transport temperature in 

the main network is usually between 110° and 130° (steam network). In the district exchanges, the 

temperature is regulated depending on the outside temperature to the 90° -70° for the houses 

(JOOSTEN, 2019). 

 

Cons 

Waste incinerators are an important supplier, there are currently twelve modern waste 

incineration plants in the Netherlands. They can burn far more waste than the Netherlands 

produces every year, and that gap is only getting bigger. The Netherlands has started to separate 

plastic on a large scale so that less waste is automatically sent to incinerators. In addition, 

household waste that contains less plastic contains fewer calories. 

 

Likely, the supply of Dutch waste will continue to decline in the coming years. The Nationaal 

Grondstoffenakkoord was concluded in 2017, in which 180 parties agreed that the Netherlands 

should be 'fully circular' from 2050 onwards. That means that any new raw materials to keep the 
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economy going are no longer needed. Then only use fossil materials, minerals, and metals that are 

already in circulation in society are used. 

 

Of the 190 kilos of residual waste that Dutch people currently produce annually per person, only 

100 kilos will be left in 2020. Moreover, less energy can be extracted from those 100 kilos, because 

the caloric composition therefore changes. 

 

To fill this gap, considerably more foreign waste has been processed in recent years. According to 

Rijkswaterstaat, hardly any foreign waste was processed in the Netherlands in 2010; in 2016 this 

was already 1809 kilotons, about a third of the total Dutch waste that they process. 

 

Power plants are a second important source of large-scale high-temperature heating networks. In 

a power plant, steam is passed through three generators, generating electricity: a high-pressure, 

medium-pressure and low-pressure turbine. 

To be able to supply hot water to a heat network, part of the steam is no longer passed through 

the low-pressure turbine (thus generating less power) and re-heated to far above 70 degrees (a 

process that again requires coal, natural gas or biomass to be burned). This heat is then supplied 

to households, therefore not qualifying this heating product as a waste product (JOOSTEN, 2019). 

 

Stakeholders 

• Network operators; 

• Central government; 

• Municipality of The Hague; 

• Homeowners; 

• Housing associations; 

• Home users. 

 

Financial 

Financing is a bottleneck in many heat projects. It is often difficult to reach an agreement on the 

distribution of the financial costs and benefits of a project. 

 

Heat networks are not an attractive business model commercially. The investment risks 

are high, while financial returns are limited. In 2016, heat suppliers had an average return on their 

project of 4.8 percent. Ecorys assumes that a reasonable return should be between 5.1 and 6.6 

percent. For heat suppliers, there is little to send towards higher yields since the prices that they 

can charge are laid down by law. Many heat suppliers, therefore, try to limit the risks as much as 

possible. 

The investment risk when installing a heat network can be reduced by providing certainty that 

homes will be connected. This can be done through a heat plan from the municipality, or clear-cut 

agreements between parties in the project (Schilling, Nikdel, & de Boer, 2018). 

 

Cost components in the heat network 

When a home is connected to a heat network, there are five different cost components: 

• BAK: max. €1.011,73; 

• Fixed costs: €299,16; 
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• Measurement costs: max. €25.02; 

• costs for heat (GJ): max. €22.69/GJ (Schilling et al., 2018). 

 

System 4 Geothermal heat system 

Geothermal energy is heat derived within the sub-surface of the earth. Water and/or steam carry 

the geothermal energy to the Earth’s surface. Depending on its characteristics, geothermal energy 

can be used for heating and cooling purposes.  

 

Geothermal heat is existing heat extracted from layers of the earth at depths between 500 and 

4,000 meters. At smaller depths (up to 1,000 meters) the temperatures (30 - 40 ° C) with the 

current techniques are not always high enough for direct use, which means that a heat pump is 

needed to raise the temperature to the desired values. Higher temperatures between 70 and 100 

° C can be extracted from 2,000 meters. Geothermal heat can replace natural gas in, for example, 

greenhouse horticulture, industry or for heating buildings.  

 

The risks differ per project and location; not every risk occurs with every project. The risks 

associated with the production of geothermal heat are: vibrations, the escape of gases during the 

drilling of the doublets and the production of geothermal heat, natural radiation from the 

production water, pollution of the groundwater and subsidence: 

• Drilling into the surface can cause vibrations and earthquakes. By considering natural 

fractures in the subsoil during drilling, the chance of an earthquake is small. After drilling 

the doubles, it is checked whether the pressure in the substrate and fractures deviate from 

expectations and whether starting production is justified. 

• During drilling there is a small chance of finding gas under pressure. This is why there are 

safety measures in the installation, such as valves, to withstand high pressures. Some gas 

is often dissolved in the pumped-up water. This is, if this is the case, collected in a gas 

separator and used or returned to the injection well. The well is not under pressure when 

the pump is not operating. 

• The substrate contains naturally low radioactive particles in low concentrations. These can 

come upstairs and accumulate in the filters. The pumped water is in a closed system and 

does not come into contact with the water that circulates towards the end user. 

• The tubes are designed to prevent water from entering one layer of earth into another. If 

they do leak, this can contaminate the groundwater. Robust well design, regular 

maintenance and monitoring reduce the chance of leakage ensure a timely detection of 

errors and thus reduce the effects if something happens. 

• When producing geothermal heat, no matter is extracted from the subsurface: only the 

heat is extracted, and the cooled water is pumped back again. As a result, the average 

pressure remains unchanged and the chance of subsidence is small. 
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Stakeholders 

• Network operators; 

• Central government; 

• Municipality of The Hague; 

• Homeowners; 

• Housing associations; 

• Home users. 

 

Financial 

Financing is a bottleneck in many heat projects. It is often difficult to reach an agreement on the 

distribution of the financial costs and benefits of a project. 

 

Heat networks are not an attractive business model commercially. The investment risks 

are high, while financial returns are limited. In 2016, heat suppliers had an average return on their 

project of 4.8 percent. Ecorys assumes that a reasonable return should be between 5.1 and 6.6 

percent. For heat suppliers, there is little to send towards higher yields since the prices that they 

are allowed to charge are laid down by law. Many heat suppliers, therefore, try to limit the risks 

as much as possible. 

The investment risk when installing a heat network can be reduced by providing certainty that 

homes will be connected. This can be done through a heat plan from the municipality, or clear-cut 

agreements between parties in the project. (Schilling, Nikdel, & de Boer, 2018) 

 

Cost components in the heat network 

When a home is connected to a heat network, there are five different cost components: 

• BAK: max. €1.011,73; 

• Fixed costs: €299,16; 

• Measurement costs: max €25.02; 

• Costs for heat (GJ): max. €22.69/GJ (Schilling et al., 2018). 

 

Geothermal drilling costs 

A borehole between a depth of 1.5 and 3 kilometres, corresponds to an output between 6 and 20 

MW. Costs are around 1.5 million euros per MW. 70% of the costs for a geothermal project are 

spent on the drilling and the installation, calculated over the total lifespan of the geothermal 

installation. In addition, a borehole is not without risk of success. Although geologists carefully 

examine which places are suitable for geothermal energy, they cannot guarantee with 100% 

certainty that they will find a technically suitable source that is also economically interesting. 
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 Existing (gas) network 

System 5 Hydrogen gas network 

A possible solution to remove the dependency on natural gas is to switch to hydrogen gas. A study 

by KIWA (Hermkens, et al., 2018) shows that the current gas network does not need a radical 

conversion to be used as a hydrogen gas network. The biggest changes would be the 

implementation of hydrogen gas boilers and electric or induction furnaces[1] for consumers, and 

other ways of measuring the gas usage and calculating the consumer price for suppliers.  

 

According to the study, a safe and reliable distribution is possible, however a quantitative 

evaluation of the risks and effectivity is non-existent. For hydrogen gas, it’s necessary to add an 

odorant so that gas leaks can be perceived by smell. 

  

There are three different ways to produce hydrogen gas (Van der Ent, 2019): 

• Grey hydrogen, hydrogen that is produced from fossil gasses by a process that emits 

greenhouse gases; 

• Blue hydrogen, which is similar to grey hydrogen, but with the addition of CO2 capture and 

storage; 

• Green hydrogen, which is produced by electrolysis or from biomass[2] (Van den Heuvel, 2019), 

a process by which no CO2 is directly produced nor emitted. 

Thus, the most sustainable form of hydrogen is green hydrogen, as the CO2 emissions in the 

Rivierenbuurt need to be reduced drastically or be reduced to zero if possible. Unfortunately, there 

is currently no large supply for green hydrogen (Grand View Research, 2018). This means that the 

prospect of this scenario being implemented in the near future is incredibly small.  

 
[1] Hydrogen flames are nearly invisible and thus are more dangerous than natural gas flames. 
[2] Hydrogen production from biomass can only be sustainable if the consumed biomass is 

compensated by creating new biomass, e.g. by planting trees, or the CO2 produced in the process 

is captured 

 

Financial 

According to the KIWA study, the costs to prepare the Dutch natural gas network for hydrogen 

transportation would not exceed 700 million euros for companies. However, consumers need a 

boiler that is suited for hydrogen gas combustion. A prototype hydrogen boiler has been 

implemented in the Rozenburg area in Rotterdam (Stedin, 2018). 

 

Stakeholders 

The following stakeholders are especially important in the Hydrogen gas network measure: 

• Stedin 

Stedin is the company that is responsible for the successful operation of the natural gas network 

(Stedin, 2019). Stedin would thus also be responsible for the conversion to a hydrogen gas network 

from this existing gas network. 

• Remeha 

Remeha has created a hydrogen gas boiler for homes, which is not commercially available yet, but 

has been implemented in the Rozenburg area in Rotterdam (Remeha, 2019). 

file:///C:/Users/job_c/Documents/RO%202017-2018/HTV%20scenarios%20Draft.docx%23_ftn1
file:///C:/Users/job_c/Documents/RO%202017-2018/HTV%20scenarios%20Draft.docx%23_ftn2
file:///C:/Users/job_c/Documents/RO%202017-2018/HTV%20scenarios%20Draft.docx%23_ftnref1
file:///C:/Users/job_c/Documents/RO%202017-2018/HTV%20scenarios%20Draft.docx%23_ftnref2
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• Homeowners 

Homeowners will have an important say in this measure, since they will need to purchase a 

hydrogen gas boiler themselves. 

 

 Hybrid waste heat 

System 6 Hybrid 

This paragraph will discuss the hybrid district heating network in the Rivierenbuurt. First, there will 

be a small introduction about what hybrid district heating is. Then there will be a section that 

explains how this is implemented in the neighbourhood.  

 

What is a hybrid district heating network?  

District heating is, most of the time, a high-temperature network. The existing district heating 

system in the Hague is around 70 degrees Celsius (Heijkers, 2015). This system is already operating 

in The Hague. This, though, isn’t a sustainable way of delivering heat. Because the temperature of 

a house doesn’t need to be 70 degrees Celsius, but around 20 degrees and for that to happen 70 

degrees is insufficient (Otten & Graaf, 2019). 

 

Technology 

But there are other systems of district heating, like a hybrid districting heating. This is a system 

that runs on 40 degrees Celsius. This is the main difference between the normal system and the 

hybrid system. But there are other differences too, mainly that the hybrid district heating can have 

local sources. This is also possible for the normal system, but geothermal heat would be on the 

only possible solution for that, at least in The Hague (Schilling, et al., 2019). 

The local systems which can be implemented to the system are, for example, a WKO. But there 

are other sources which can be applied on the system. An aqua thermal system is also a possible 

source of heat for the neighbourhood. Figure 4 below shows a systematic view of a local hybrid 

district heating network.  

Figure 1. Systematic view of a local hybrid district heating network. Took over from: CE Delft.  



58 

 

 

With the Dinoloket tool one can find data about the subsoil. The results of the subsurface 

measurement offer a few possibilities for a WKO. The spots that will be used for the WKO are 

shown in figure 25. 

 

It’s a hybrid system because of the possibility of heating on cold days. The heating network is on a 

40 degrees temperature as it comes into the houses. But with the hybrid system, it is possible to 

provide extra heat for the peak load locally. This means that the houses don’t have to be that well 

insulated. However, most of the houses in the Rivierenbuurt must be insulated to at least label B. 

This is still a very large investment for the home owners (Schilling, et al., 2019). 

 

One of the reasons that this system is appealing to the neighbourhood is because the temperature 

isn’t in the main district heating system. This is an advantage because this system is more 

sustainable than the main system. The district heating system in The Hague’s main source is the 

rest heat of the power plant. But this isn’t a sustainable source and in the long run, this means that 

the power plant will be closed, and the Hague needs to search for other sources of heating. 

However, this probably will be high-temperature heating. This isn’t desirable because of the loss 

of this heat in houses (Schilling, et al., 2019).  

 

If one looks to the structure of the system, one can see that there is a monopoly on the heating 

system. This means that one company is in possession of the system. This won’t be the case with 

the hybrid system (Schilling, et al., 2019). 

The main sources:  

• City hall and BUZA WKO; 

• Neighbourhood WKO; 

• Aqua thermal; 

• Thermal sun heat (Which can be buffered in the WKO). 

 

Financial 

This system has different ways of appreciating dwellings. This is because it can be modified to the 

type of dwelling. It is possible to insulate the dwelling to an A-label, but this isn’t, per se, necessary. 

This is because the system is hybrid. The system can also be updated through time, so for sake of 

this project the financial calculation will be until 2030. (All these tables have been taken from the 

paper of the CE Delft (Schilling, et al., 2019)). 

 

Dwellings with label A and B:  

 
Table 9. Estimated cost of the dwellings without insulation. 
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Dwellings with label C to E:  

 
Table 10. Estimated cost of the dwellings with and without insulation for the label types C to E 

 

Dwellings with label G and F: 

 
Table 11: Estimated cost of the dwellings with and without insulation for the label types F and G 

 

These dwellings are large. The dwellings in the Neighbourhood aren’t that big, and there are a lot 

of VvEs active in the Rivierenbuurt. So, the cost of these dwellings could end up being less (Schilling, 

et al., 2019). 

 

Stakeholders 

The hybrid system is a system with a lot of partners, because of the sources which are put in the 

system. As said, this can be from the local supermarket but also the WKO system from the City 

Hall. This means there are a lot of stakeholders for only the sources. But the stakeholders aren’t 

only for the source, there are also stakeholders for the distribution for the heat. The municipality 

too is an important stakeholder because they are the one who give the permit for this project. The 

list below shows who could be the stakeholders for the hybrid system.   

• The municipality;  

• The distributor; 

• The sources (city hall, BUZA, local industries, etc); 

• The buyers (residents); 

• The installers; 

• Maintenance companies.  
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Micro system 

The macro system (on a large scale) has been explained. But how this works on a dwelling level 

isn’t yet known.  

The main advantage of this system, on a dwelling level, is that it isn’t one-sided. The heat that 

comes in the dwelling is by all dwelling 40 degrees Celsius, however because the system is hybrid 

it is possible to go to higher temperatures. The figure below shows how this works (Schilling, et al., 

2019). 

 

As seen on the figure 26, the old CV/HR-boiler is still present in the building. This is only for the 

beginning stage of the transition (Schilling, et al., 2019). 

 

The Hybrid system 

There are different kinds of solutions for the peak heat. The list below shows the different 

solutions:  

• A HR-boiler or a heat-pump; 

• A collective upgrade of the hybrid district heating system. 

 

 

 

 

 

 

  

Figure 2. Hybrid system heating. 
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9. Multi-criteria analysis 
An MCA (multi-criteria analysis) is used to determine the best measures for each area in the 

Rivierenbuurt. All measures will be tested against predefined criteria. The eight criteria that will 

be used in this MCA are: 

• Finance 

• Residential aspects 

• Urban aspects 

• Risks 

• Sustainable sources 

• Social interest 

• Feasibility 

• Transition 

These criteria will be further explained later in this chapter. All the criteria are connected to a 

numerical weight which reflects their relative importance to the decision. The numerical weight is 

a score of 0.5, 1, 1.5 or 2. The higher the weighting, the higher the importance of the corresponding 

criterion. The weight of each criterion will be multiplied by a score that is given to each unique 

measure. The scores can assume a value of 1, 3, 5 or 7. If the measure has a high correlation with 

the criterion the score will also be higher. At the end all the multiplied scores will be counted 

together as one final score. The measure with the highest score will be the best measure for the 

area. Because the Rivierenbuurt contains many different types of dwellings, different MCA’s will 

be made for pre - war, post - war and newly developed buildings of the Rivierenbuurt. The scores 

of the MCA are filled in from the perspective of the residents.  

 

 Substantiation of the MCA weighing factors 

Residential aspects 

The residential aspects describes how many interventions need to be done to the dwellings of 

occupants. It is important to have fewer interventions needed for a measurement to be sure the 

occupants are willing to support the energy transition, therefore it got the highest weighing factor 

of 2.0. The more adjustments are needed in the dwelling, the lower the score for this criterion.  

 

Urban aspects 

The urban aspect is about how many adjustments are needed to be done in the urban area. It is 

not desirable for the Rivierenbuurt that a lot of work must take place in the neighbourhood to 

construct infrastructure. The more the work that needs to be done in the urban area the lower the 

score for urban aspects. Because the MCA is filled in from the perspective of residents it will be 

not that big a of bother or costs for the residents that live there. That is why it has a numerical 

weight of 0.5.  

 

Social interest 

Social interest is about the extent to which residents are confident or able or willing to apply 

measures in their homes. For example, the idea that houses are heated by hydrogen frightens 

many people. If residents are just not willing to cooperate with the energy transition because of a 

special measure it will have a big influence on the project, therefore it has a weighing factor 2.0. 

 

Sustainable sources 

Some measures appear to be sustainable on paper but, they really are not. It is important that 

those measures will be penalized for not being sustainable. Examples for this are measures that 
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are re-using waste energy or energy-generating processes that are still using exhaustible sources. 

There will be a score of 1,0 for the measure if it is based on false sustainability. 

 

Costs 

The criterion of costs are as well filled in from the perspective of the residents, meaning what 

measures will cost the most for the residents of the Rivierenbuurt. This is done because most of 

the measures in the dwellings need to be paid by the house owners themselves. To get the 

residents along the costs are very important and have a score of 2.0. The measures will be judged 

on how much the costs in total will be for the resident, the possibility for subsidies and the financial 

strength of the executer. The energy transition will be an expensive job, that is why it is important 

to keep the costs as low as possible.  

 

Risks 

The reliability of the measure is important for the successful completion of the energy transition. 

If the measure is very reliable it will give a higher score, then a measure that gives some 

uncertainties for the neighbourhood. For example, there is a geothermal system in The Hague, but 

it has not ever worked, meaning that it is not very reliable when it will work. Therefore, this 

criterion has a weight of 1,5.  

 

Feasibility 

This criterion is about if a measure is feasible. For example, there are still many studies on how 

hydrogen can be used in homes. This criterion has a weight of 1,5 because if it cannot be realised, 

the project will not finish. 

 

Transition 

This criterion is about the phasing of a system of measure. For an all-electric house, it is important 

that the houses are very well insulated before one could apply any installations. For the hybrid 

system the transition is in several steps, insulation is not directly obligated. Transition has a weight 

of 1,5 because when residents have more control over their own homes, they will cooperate more 

quickly.  

 

 MCA table 

Three MCA tables have been created and completed. The tables with the outcomes that will be 

used in this report are being shown.  

 

MCA result for pre – war buildings: 

Electric: 51,2 

District heating (HTH): 56,8 

Gas network: 55,3 

Hybrid district heating:  61,4 
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MCA result for post – war buildings: 

Electric: 53,6 

District heating (HTH): 56,8 

Gas network: 60,0 

Hybrid district heating: 60,8 
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MCA result for new development: 

Electric: 57,2 

District heating (HTH): 58,6 

Gas network: 55,3 

Hybrid district heating: 60,9 

 

 

 
 

In Appendix 4.1. MCA table the complete table is shown.  

 

 Substantiation of the points given to each measurement  

In this paragraph the substations will be given about the points that were given to each 

measurement and they effect the Rivierenbuurt. The measurements that are being substantiated 

are: heat pump, infra-red, geothermal, waste heat, hydrogen, WKO, sustainable waste heat, aqua 

thermal energy and solar collector.  

 

Heat pump 

There are three different building types defined in the Rivierenbuurt: Pre-war, post war and 

buildings build after 2000.  The difference in the heat pump scenario is mainly in the insulation 

aspect. The pre-war buildings score the lowest because the costs to insulate those buildings is the 

highest. The buildings build after 2000 score high because there is almost no extra insulation 

needed. 

 

Another aspect that makes a difference is the mechanical ventilation. All new buildings have 

already mechanical ventilation so the costs or the residential impact is very low. With pre-war 
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buildings the cost and residential impact is very high. The pre and post war buildings have 

mechanical insulation.  

 

The risks, sustainability and the socials interest are mostly the same with the three buildings types. 

Those aspects are not directly related to buildings types so there is no difference. Overall the heat 

pump comes out as the best option for buildings build after 2000. This is mainly because they are 

already well insulated.  

 

Infra-red 

Pre-War 

The heat pump with infra-red system scored high in especially the pre-war buildings because of 

the low insulation cost. It is important to note that this system is only feasible when insulation is 

expensive. In the Rivierenbuurt there should be an option available for at least the first couple 

years to heat old buildings sustainably without a lot of cost. Like Karthaus said in his lecture: ‘If 

there is radiant heat around you and the surfaces are around 18 degrees Celsius it is enough to 

feel comfortable. Heating with low temperature basically means looking for a large surface.’ 

(Karthaus, 2019). When using the ceiling as a radiation surface the air is standing still and therefore 

there is no cold spot by the window as seen by traditional radiators which use convection to heat. 

That means there is much less heat escaping the non-insulated walls or floor.  

 

Post-war 

This system is not feasible for modern buildings in the Rivierenbuurt. Because insulating those 

buildings is a lot easier and cheaper this system could be overkill. It’s much easier and cheaper to 

use other low temperature delivery systems.  

 

New development  

For new buildings in the Rivierenbuurt this measure is not cost efficient at all. Those buildings have 

already a high RC value because of the regulations in the ‘Bouwbesluit’. Which states that new 

buildings should have insulation in them to begin with. The blue mat system doesn’t apply for 

these kinds of buildings at all. That is also the reason it’s not considered as one of the options in 

the MCA.  

 

Geothermal 

Pre-War 

Geothermal scored high in especially the pre-war buildings because of the low insulation cost. It is 

important to note that this system is only feasible when insulation is expensive. In the 

Rivierenbuurt there should be an option available for at least the first couple years to heat old 

buildings sustainably without a lot of cost. Like Karthaus said in his lecture: ‘If there is radiant heat 

around you and the surfaces are around 18 degrees Celsius it is enough to feel comfortable. 

Heating with low temperature basically means looking for a large surface.’ (Karthaus, 2019). When 

using the ceiling as a radiation surface the air is standing still and therefore there is no cold spot 

by the window as seen by traditional radiators which use convection to heat. That means there is 

much less heat escaping the non-insulated walls or floor.  

 

Post-war 
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This system is feasible for modern buildings in the Rivierenbuurt. Because insulating those 

buildings is a lot easier and cheaper low temperature delivery systems is feasible. 

 

New development  

For new buildings in the Rivierenbuurt this measure is cost effective.  Those buildings have already 

a high RC value because of the regulations in the ‘Bouwbesluit’. Which states that new buildings 

should have insulation in them to begin with.  

 

The blue mat system doesn’t apply for these kinds of buildings at all. That is also the reason it’s 

not considered as one of the options in the MCA. Because of the good isolation low temperature 

delivery systems is feasible. 

 

Waste heat 

For this system three criteria have been assessed; insulation, waste heat port of Rotterdam, power 

plant waste heat and delivery system.  

 

Pre-war buildings 

District heating for pre-war buildings scored second best with the MCA matrix. This makes sense, 

it has a lot of benefits. When using district heating with waste heat the current heat systems can 

be maintained. This is because it is also high/mid temperature heating (Hier verwarmt, n.d.). For 

these reasons the costs, risks and residential aspects are very low for insulating because insulation 

is not required.  

 

Between the waste heat of the port of Rotterdam and waste heat of a power plant are not much 

differences. For both the residential aspects are very beneficial. Insulation is not needed, and the 

heating system can stay the same. The houses do not have to undergo a whole renovation. 

 

For the urban aspect is it less efficient. Only a small part of the Rivierenbuurt is connected the 

district heating. This new infrastructure will cost a lot of money and will have a big urban aspect.  

 

Despite the various advantages, this system is not the best system. The both waste heat systems 

scored very low on the criteria sustainability. This is because this waste heat is coming from the 

port of Rotterdam which emits a lot of emissions just like a power plant. This is not sustainable. By 

using waste heat, the Rivierenbuurt is not using gas but somewhere else other are. When using 

this waste heat, they maintain these emission processes and even stimulate them. There are many 

uncertainties during the energy transition.  Looking at the future this is not the solution for making 

the Rivierenbuurt natural gas free.  

 

Post-war buildings 

For the post-war MCA outcome there is only one difference. This difference is found at the 

insulation criteria. The post-ware buildings are better insulated which makes it more efficient. The 

other scores are the same and have the same foundations as pre-war buildings.  

 

New development 
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For the new developed houses waste heat from district heating is not so popular anymore. The 

scores did not get lower, but the other systems got more efficient for the new developed dwellings. 

Newly developed dwellings do not necessary need high temperature heating.  

 

Hydrogen network 

The scenario describing the implementation of a hydrogen gas network is not the best outcome 

according to the Multi Criteria Analysis. The implementation of a hydrogen network is not suitable 

for the Rivierenbuurt because of three problems: 

• The lack of a hydrogen gas supply from a sustainable source; 

• The risks of implementing hydrogen boilers; 

• The feasibility of hydrogen boilers, since they are not easily available commercially; 

• The costs and risks of fuel cells. 

 

Since a hydrogen gas network can be implemented without implementing fuel cells, it is average 

score for all building ages would be:   
35.5+65.5

2
= 50.5 

 

Thus, even if fuel cells are not implemented, due to the other factors this scenario would not be 

the best option according to the MCA, because of the reasons stated above. 

 

WKO (Hybrid district heating) 

This paragraph describes the substantiation of the numbers that were given in the MCA about the 

WKO. The MCA consist of three parts, the first one is about Pre-War, the second one about Post-

war and the third about new buildings. All the three different MCAs will be substantiated. At the 

end of this paragraph there will also be a conclusion on why it fits the neighbourhood.  

 

The hybrid system is based on low temperature, however the hybrid system also contains the 

medium to high heat with the existing systems (like a gas heated boiler). This means that in the 

case that the outside temperature is very low the boiler can fill in the reaming demand of heat. 

This means that the residents of the neighbourhood don’t have to insulate their dwelling right 

away. It is highly advised, but it is not obligated. This means that the cost of insulation is not high 

at all. This inquires all the measures of a hybrid system.  

 

The figures below show the MCA from pre-war post-war and new developed buildings. 

 

Figure 3 MCA pre-war Figure 4 MCA post-war Figure 5 MCA new developed 
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The WKO is a well-known source of heating and is used a lot, mainly for big projects. The idea of 

this WKO is that it works for the whole neighbourhood, it’s a collective source of heat. The WKO 

can reach temperatures up to 50 to 60 degrees Celsius (Rijksoverheid, 2012). Most of the time a 

WKO is used on utility buildings, however it can also be implemented on collective projects.  

 

Insulation 

Pre-war 

As told, the hybrid system consists of a 40 to 50 degrees network with the current system (for the 

first few years) still in place. This means that insulation with the hybrid is not per se necessary for 

this source. This means that the cost of insulation with an old house is low. If someone still chooses 

to insulate their home, then the cost is low too because the rate of return of the insulation is small. 

There is also an option to do the insulation with small steps, this means the insulation of the 

dwellings can be stretched out over time.  The other given numbers of the MCA are high as well 

because of the easy set up and the wide set of choices and possibilities.  

 

Post-war 

Post-war and Pre-war are a lot alike, they both aren’t that well insulated (this applies to most 

buildings) this means that the given numbers are for the most part identical. This is because most 

of those buildings don’t have any insulation as well.  

 

New development  

For new development almost every score is a 7 because the system fits well in the well-insulated 

houses (but as said this isn’t per se necessary). Only the social interest isn’t that high, this is 

because of the knowledge with the residents. The WKO system isn’t a very well-known measure.  

 

Mechanical ventilation  

Pre/post-war  

Mechanical ventilation will only be implied in a dwelling if the dwelling is very well insulated. This 

means when the buildings will be insulated the mechanical ventilation needs to be installed in this 

building. This comes, though, with an expense for the owner. That’s why cost and residential 

aspect aren’t high. If the cost is higher, then the social interest will also be lower.  

 

New development  

Most of the new development already have mechanical ventilation so there won’t change a lot in 

the dwellings.  

 

Delivery system (LTH)  

Pre/post-war 

The current system in most of the dwellings which are older than 2000 have HTH (High 

temperature heating). The number that is given, though, is 7, this is because of the hybrid system 

which is implied with WKO. The temperature which runs through the radiators is about 40 degrees, 

however when it’s (very) cold outside the hybrid system comes into place. This means that 

temperature from the WKO is low, however, this is in combination with the current system. 
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New development  

As said, new development are well insulated dwellings with LTH, so the system of those houses 

remains the same.  

 

WKO  

This measure is the WKO itself and the installation from the source. 

 

Pre/post-war and new development 

Because the source is the same for every type of dwelling these numbers are the same for every 

type of building.  

 

A WKO isn’t a large type of installation and can be easily put away in the neighbourhood, however 

the piping is does cost a lot of urban development. The cost can be about the €70.000 per 150 kW 

of power (this is about 197,1 GJ) (Energievastgoed, 2015). The total warmth demand in the 

Rivierenbuurt is: 0,14 TJ, this is 140 GJ annually. So, the cost for a WKO is about €49.720. For a 

neighbourhood with 4782 residents that’s €10,39 per person. However, this is only for the 

installation of the WKO, the piping and all the installations costs aren’t included.  

 

The figure below shows a schematically display of a WKO in a building.  

 

Sustainable waste heat (Hybrid district heating) 

Local waste heat is the heat which comes from the local supermarket or other forms of small 

business with large installations. This can be from the cooling systems of a local supermarket, or 

from the waste heat from data centres.  

 

 

 

 

 

 

 

 

 

 

 

Figure 27 The schematically display of a WKO System 
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The explanations of these numbers are fairly the same as the numbers by the WKO. The only 

difference is the source. That’s why the reasons for insulation, mechanical ventilation and supply 

won’t be explained again.  

 

Local waste heat 

Pre/post-war and new development 

Because the source of the system is the same this measure will be considered for all the three 

building types.  

 

The investment of this source isn’t that expensive for the local company, plus the company can 

earn back their money fast. The residential and urban aspects score 7 because the waste heat has 

nothing to do with the residents. The residents are the ones who receive the heat and don’t have 

the burden of the installations. However, the local companies must change their operations.  

The risk is a bit higher, because one depends on the local companies to deliver heat. This does 

mean that the systems must be well-balanced. This is an important feature of the system heating 

network (Schilling, et al., 2019).  

 

For social interest, the number 5 was chosen, because a lot of people don’t know that this is a 

possibility. But this doesn’t mean that the resistance is high. The residents won’t notice anything 

about this source too.  

 

Also, feasibility is a 5 too, this is because of the simplicity of the system. But it is not a 7 because 

the local company needs to collaborate with the system and must be persuaded.  

 

Aqua thermal energy (Hybrid district heating) 

The score for the pre-war, post-war and new buildings since 2000 is around the same 

for aqua thermal energy. This can be explained by the temperature aqua thermal creates. Because 

of the low temperature created by this process, a high level of insulation is needed in 

all three cases of buildings. The Infrastructure is also the same whether this would be done in pre-

war, post-war and new buildings.  The feasibility of this system is on the lower side because it has 

only been done three times in the Netherlands and for a smaller scale. This also brings some risks 

with it and a lower social interest. Generally aqua thermal scored on the higher side in all three 

cases and is a great aspect for a hybrid district heating system.  

Figure 28: The MCA of 
Sustainable waste heat, new 
development 

Figure 29: The MCA of Sustainable 
waste heat, Post-War 

Figure 30: The MCA of Sustainable 
waste heat, Pre-War 
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Solar collector (Hybrid district heating) 

The solar collector for the hybrid district heating system scored the same in pre-war, post-war 

and new buildings since 2000 for the Rivierenbuurt. The solar collector is a heating source which 

will provide low temperature heating (40°C) for the neighbourhood. The urban aspect of the 

system is on the bigger size, but people will get used to it just like solar panels. Solar collectors are 

not without risks and the system required to use it on a larger scale for district heating allows for 

less errors. This makes the feasibility somewhat lower, but the use of solar collectors will greatly 

help in the transition.  
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10.   Conclusion D2 
The conclusion of ‘D2 potential measures’ describes what potential measures can be taken to 

improve the sustainability of the Rivierenbuurt. First the outcome of the confrontation matrix will 

be shown. After that, the potential measures will be described. And final the MCA and the outcome 

which technical measures could best be applied in the Rivierenbuurt. 

 

The opportunities, threats, strengths and weaknesses of the Rivierenbuurt are assessed by means 

of a confrontation matrix. For every subject; strengths, weaknesses, opportunities and threats we 

choose the highest scores. For some three and some only one. These factors will be used to 

formulate the criteria for the multi-criteria analysis. The result of the confrontation matrix is as 

follows; 

- Strengths: high possibility for district heating, solar panels and surface water heating.  

- Weaknesses: pre-war dwellings in the Rivierenbuurt are not insulated and the current gas 

infrastructure. 

- Opportunities: The Hague wants to be climate neutral in 2030 and that other neighbourhoods 

are in progress with the energy transition. 

- Threats: increase in private rental properties.  

 

Possible measures that are described in D2 are; all - electric, district heating, the existing (gas) 

network and the hybrid waste heat. In these measures different systems are set-up and are used 

in the MCA.  

 All-electric includes system 1 heat pump. This system includes very good insultation, mechanical 

ventilation, a heat pump and low temperature heating. Also, system 2 infra-red is part of all - 

electric. This system does not include necessary insulation, but does need a heating pump for 

domestic water and low temperature heating.  

 District heating is divided in two systems with different sources: system 3 waste heat and system 

4 geothermal heat. System 3 includes waste heat from power stations, no insulation or different 

heating is needed. For the geothermal system heat is derive within the sub-surface. Higher 

temperatures between 70 and 100 ° C can be extracted from 2,000 meters. 

 Exciting gas network includes system 5 the hydrogen gas network. This system includes instead 

using natural gas, using hydrogen to heat houses.  

 The hybrid waste heat is system 6. This hybrid district heating runs on 40 degrees Celsius and 

has local sustainable sources. This hybrid systems is based on a low temperature, however it also 

as the possibility to heat with the existing systems (like a gas heated boiler) as backup. 

  

Different measures have been compared in the MCA. Also, three different MCA's were made per 

building type; pre-war, post-war and new developed dwellings. The result was that the hybrid 

district heating system with WKO was best suited for the pre-war and post-war dwellings. For the 

new developed buildings, all-electric would also be a possibility, but it would be better to connect 

the entire neighbourhood to a hybrid district heating system.  

 

The upside of this system is that residents of the Rivierenbuurt can keep their current radiators 

and do not have to insulate their dwellings right away.  

The local heating sources which can be implemented are the WKO systems. To make sure 

there is enough heat there is going to be at least one WKO for the whole neighbourhood. But, 
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around the Rivierenbuurt there are already several WKO’s implemented. As well stores who have 

waste heat from their cooling systems for example. If there is a collaboration between these 

systems, there will be enough energy to heat the houses.  

A WKO system is not a large installation and it can be easily installed in the neighbourhood; 

however the piping will be a big technical challenge. A district heating grid must be installed 

throughout the entire neighbourhood.  
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D3 Road map 
This chapter will describe the transition, which is taking place in the Rivierenbuurt. This includes a 

small description of the process from this transition. There will be a global view on this process 

and isn’t completely covered. The transition path goes from 2020 till 2030. Furthermore, this 

chapter will give a visualisation of the roadmap. There must be noted that this is still a concept. 

Also, will the inference be described. The timeline will be shown and are the stakeholders  

further elaborated. The visualisation and the timeline will, at the end, be further elaborated and 

described.  

11.   Transition process 
The central government needs to limit further global warming, by reducing greenhouse gas 

emissions. They are taking measures to force citizens and businesses to participate in this 

sustainable transition. This is a top-down method, several studies have shown that this is not an 

efficient way.  

 

The municipality of The Hague wants to be a front runner in this energy transition and wants to 

support  

frontrunners and sustainable initiatives. This in combination with a sustainable policy. The tasks 

and goals of this report are to create a bottom-up plan with a roadmap to gain support in the 

Rivierenbuurt.  There are two topics in the theoretical framework, a description of support and a 

description of the technical part.  

 

11.1.  Support 

The social debate on the energy transition revolves around technical aspects, but these technical 

measures are one-sided. The solution, therefore, does not lie in these technical measures. The 

solution lies primarily with the social aspect of this transition. In contrast to the past, the energy 

transition must be one with interest and support from both sides. No unilateral solution is possible 

during the transition.  

 

National and regional factors play a big role in the energy transition. Nationally, the focus is mainly 

on major measures. Regions often follow national policy through national management. Looking 

at the micro-level, the Municipality of The Hague has a big role when it comes to the energy 

transition. They can support and promote many neighbourhood initiatives. This puts them close 

to the citizen and therefore have an important facilitating role. 

 

11.2.  The transition path 

This paragraph describes the transition path of the Rivierenbuurt. The main goal of the transition 

path is to get the neighbourhood of natural gas by 2030. This paragraph shall describe the steps 

by each year, beginning in 2020 and ending in 2030. Each year will give the tasks and processes 

that were made. This paragraph is also a start for the roadmap. The roadmap is the main 

deliverable of this project.  
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There must be noted that the transition path describes a scenario which is based on a lot of 

assumptions. Because the scenario is based on a no risk scenario most of the steps and the 

outcomes of those steps can be implied via different ways. The steps are only advices and can be 

changed.  

 

The path is described from the view of the cooperation, the cooperation isn’t able to do all steps 

which are described in this path. However, most of the steps can be implemented to the area.  

 

Because of the uncertainty, the project will first be described in a detailed manner. After 2025 the 

steps will be vaguer. This is because one isn’t able to describe that detailed with such uncertainty.  

 

The main steps 

In order to have a good and clear overview of the transition path it is important to give a summary 

about the main steps. This will be given in bullet points and are made from the transition which 

will be described below. Per year there will be an overview of what the main steps are.  

 

2020: 

• Creation of a cooperation  

• Knowing the pioneers of the area.  

• Stakeholder analyses 

• Make a vision for 2030 (Hybrid district heating)  

2021: 

• Creating public support 

o Pop-up store (Hou van je Huis for example);  

o Pioneer project 

o Getting funds for the project 

• Developing the vision 

2022: 

• The VvEs will be taken apart in this year 

o An old project from the municipality, van ‘t kookgas af’, will be set on with the 

VvEs  

o Talks with Stedin will begin about this project 

• A feasibility study will be set up in order to check if the hybrid system is suitable 

o This means connecting with the local stakeholders  

2023-2025 

• These years will be standing for the creation of members for the cooperation, like the 

Vruchtenbuurt, the cooperation will aim for 60% of the residents to join the cooperation. 

This number is chosen because then the business model will be complete.  

• The first steps for the WKO will also be implemented in the neighbourhood.  

• The pioneers will get subsidizes to optimize their houses.  
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2020 

The first year stands for the creation of the organization ‘gasloos Rivierenbuurt’. This organisation 

will commit itself to get the Rivierenbuurt of the natural gas and become a sustainable 

neighbourhood. The first step in this transition is public support, current levels of public support is 

rather low (this is divided though). The creation of support for the energy transition is the main 

objective in the first years. But it isn’t the only objective, energy awareness is also an important 

step. Before one begins with the creation of awareness the organization needs to look at the social-

cultural status of the residents. The process for creating public support and creating awareness is 

as followed:  

• An analysis of the residents in the neighbourhood, what do the residents find important 

in THEIR neighbourhood. This is an important aspect because one can play in on these 

characteristics of the neighbourhood. It is important to organize meetings with residents. 

On these meetings, there won’t be any talking of the energy transition in a whole. But the 

residents are asked to speak about the characteristics of their neighbourhood.  

• Meanwhile, the community centre needs to be active as well. The community centre and 

the municipality will work together to arrange workshops and lectures about the use of 

energy. It is important that the larger measures aren’t discussed here, but the main focus 

of these events are for the smaller measures, like LED, Solar panels, water-side 

adjustments, weather-strips, Radiator foil, etc. This means active participation and looking 

for the front runners in the energy transition.  

• Thereby, the organization needs to make a stakeholder analysis after this analysis the 

organization needs to order the most important and the largest stakeholders. It is also 

necessary to look at the front runners on the energy transition, for they are the one who 

will be testing the new project.  

• The project for a hybrid district heating in the Rivierenbuurt is still young and the residents 

aren’t currently active with the project, but the vision of the project is now the most 

important goal. This vision will be made with the help of the municipality and the province. 

They are the one with the biggest funds and must be made enthusiast.  

 

2021 

This year is an important year for the public support. The creation of public support is still alive, 

and hopefully, the acts of the organization have worked. This, though, needs to be monitored in 

order to give a perspective. Also, there must reach an agreement about the vision of the 

organization. This needs to happen rather quickly otherwise the project will delay. However, the 

preparations for the project needs to go on in order to hold the pace of the project.  

The following actions were made during this year:  

• The organization continues to gain public support for the energy transition. The action, 

however, is going to shift to the more ‘challenge’ areas. This means that the people who 

aren’t interested in the energy transition needs to be persuaded. The frontrunners have 

been formed and they are the one where the project will begin. They will get to know the 

vision of the organization and they will give feedback.  

• The process of creating awareness continues at the same pace but is rolled out through 

the whole neighbourhood.  

• The talking about an agreement continues and is hopefully done by the end of the year.  
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• Setting up a pop-up store via Hou van je Huis. This store will be made for the residents in 

the neighbourhood and people can go there for some questions they have for their homes.  

• The pioneers, which have been selected in the previous year, will get a project for their 

dwellings.  

• There will be a fund raising for the upcoming activities. This can be in a form of subside 

and this will be asked by the municipality and the province.  

 

2022 

Cooperation is getting bigger and bigger, there are more people volunteering for the project and 

the support for the energy transition is greater than before. This also means that the houses are 

better insulated than before. There is also a project added, after the successive project ‘van t 

kookgas af’ in South-West the cooperation has managed to be the next area which this project is 

rolled out. This means that the municipality is helping the cooperation to create induction cooking.  

There are also some subsidies ready for the cooperation to get started with the planning of the 

hybrid system. The local businesses are being invited for an event about connecting their 

installations on the network.  

 

2023-2025 

If 60% of the residents support the cooperation of the project, the project will get a great impulse. 

For the hybrid systems to succeed there first must be a WKO to get started with the network. In 

the beginning, the project will start with the most insulated houses. The reasoning behind this is 

that these houses can manage the 40 degrees Celsius, which runs through the network. After this 

connection, there will begin the first phase of an aqua thermal in the Trekvliet. The talks with the 

water-board are in full progress. In order for the project to succeed the older buildings must be 

well insulated. This progress starts now and again the frontrunners can get a subside established 

by the cooperation.  

 

2025-2028 

The WKO is almost complete and the piping in the neighbourhood is also almost done. The first 

houses which are going to be connected are ready to be connected. This also means that the hot 

tap water is set up by an electric boiler.  

 

Meanwhile, there is an agreement with the city hall and the BUZA about the connection of the 

WKO with the hybrid system. The aqua thermal is beginning to shape up and is also almost finished.  

The first buildings which aren’t that well insulated will begin to get a transformer for the future 

hybrid system. The HR boilers will still be connected for the peak heat. There will be an 

arrangement to get heat-pump for more insulated dwellings.  

 

2028-2030 

The end of the project is nearing, this means that most of the piping in the Rivierenbuurt is done. 

The northern part of the Rivierenbuurt is the first to get the new system. Then the southern part 

will be done. The main system is still in place, and the residents who wanted to get a connection 

will get one.  

The figure 31 below shows how this will look like:  
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Figure 31 WKO 
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12.   The business case 
 
The investments that are needed for the transition have been compared to the lifespan and 

operational costs for the systems. The total amount of residence in the Rivierenbuurt and their average 

consumption of natural gas have been calculated (n.b., n.d.) d. By using some of the current 

information on the translation from m3 natural gas to heat in GJ a rough assumption of the future price 

for the energy is calculated (Woldring, 2016). The price that is expected for 1 GJ = € 32,98. 
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13.   Stakeholder Matrix for District Heating   
In this chapter the stakeholders that are relevant to the hybrid system are discussed. Using the 

Grit method discussed before and answering the following question led to the stakeholders in the 

following table.  

➢ Who decides about the project? 

➢ Who are the users of the project result? 

➢ Who are the financiers?  

➢ Who experiences the positive and negative consequences of the project result? 

 

13.1. Checklist stakeholder’s analysis  

In table 11 the different target groups are classified per role and In the box other stakeholders are 

placed that do not fit into a box of decision makers, users, financiers, implementers or supplier. 

These stakeholders are other policy bodies or institutions. 

 
Table 11: Different target groups per role 

 

  

Decider User Financier Executor Supplier Other 

Municipality 
the Hague 
 
DSO 
 
DSB 

The resident’s 
organization  

Municipality 
the Hague 

Stedin Eneco  Province 
South-Holland 

Client VvE Housing 
Associations  

 Local 
companies  

RWS 

  RVO   Dutch 
Waterboards 

     TNO 

     Duurzame 
Haagse 
Ruimte 
(Duurzaam 
den Haag) 
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13.2  Positive and negative effect per stakeholder 

In table 12 below the positive and negative effects are classified per stakeholder. 

 
Table 12: The positive and negative effect per stakeholder 

 + or – consequence result + or – consequence execution 

Municipality the Hague + the result of this project 
includes the goals to be gas-
free in 2030, better quality for 
residents 
+ new street profile  
+ a better spatial quality 
-a big investment in subsidies 

- technical risk increase 
  

Client + a sustainable gas-free 
neighbourhood, improved 
quality of life, social cohesion  

 

The residents + a better house environment, 
a higher comfort, value 
increase, lower maintenance, 
lower energy bill 
- a big investment, possibility 
for higher charge 

- disturbance from activities, 
confusing measures, not being 
informed, having to move out 
of one’s house (temporarily)  
 

VvE -a big investment  

Housing Associations  +better building, higher rent, 
higher property value, lower 
maintenance because of 
higher quality building 
-a big investment  

 

Stedin  + more consumers for the heat 
network 
- a big investment 

-technical risks of connection 
to neighbourhood 

Eneco (heat distributor)  + a big investment (WKO)  

Local companies  + selling excess heat  
-heat contract risks involved 

 

 

13.3.  Roles and stakeholders 

In addition, the role that stakeholders play in this project had to be established. Three categories 

have been created that the stakeholder can fall under. Employees, decision makers, experts or 

information providers and those who are informed. Stakeholders were placed in these categories 

with the help of the survey, see table 13.  
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Table 13: Roles and stakeholders 

Decides or co-decides Contributes to the 
project 

Thinks along and 
provides background 
information or 
expertise 

Is aware about 
the project  

Municipality the Hague Stedin TNO Province South-
Holland 

Client Eneco (heat distributor)  RVO RWS 

The residents Bank ASN Duurzame Haagse 
Ruimte (Duurzaam den 
Haag)  

Dutch 
waterboards 

VvE    

Housing Associations     

Local companies     

 

13.4  Interest of the stakeholders in the project 

Table 14 shows the importance of the stakeholders. Here the stakeholders are also subdivided into 

categories. 

 
Table 14 interest 

Stakeholder Representative  Role Interest  Influence  

Municipality the 
Hague  

DSO  Co-decider A lot of 
interest 

A lot of 
influence 

 DSB Decider A lot of 
interest 

A lot of 
influence 

Other policy 
bodies 

Dutch waterboards Aware about the 
project 

Little interest A lot of 
influence 

 Province South-
Holland 

Aware about the 
project 

Little interest Has influence 

 RWS Aware about the 
project 

Little interest Has influence 

 RVO Expertise/Contribute Has interest  Little 
influence 

Trust  Duurzame Haagse 
Ruimte 

Expertise  A lot of 
interest 

A little 
influence 

The residents’ 
association  

 Co-decider  A lot of 
interest 

A lot of 
influence 

The residents Residents’ 
organization 
Rivierenbuurt  

Co-decider  A lot of 
interest 

Have 
influence  

VvE  Co-decider A lot of 
interest 

A lot of 
influence 

Housing 
Associations 

 Co-decider A lot of 
interest 

Have 
influence 

Local companies  Co-decider A lot of 
interest 

Have 
influence  

Institutes TNO Expertise  Little interest  Little 
influence 
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Distributor  Stedin Contributor Has interest A lot of 
influence 

Supplier Eneco Contributor Has interest Little 
influence  

Financier Municipality the 
Hague 

Decider A lot of 
interest  

A lot of 
influence 

 Housing 
Associations  

Co-decider A lot of 
interest 

Has influence 

 Bank ASN Contributor  Has interest  Has influence 

 

13.5.  Stakeholders matrix  

In figure 32 the stakeholder matrix is given. The matrix is divided in for parts: 

1. Decides or decides to participate; 

2. Contributes to the project; 

3. Thinks along and provides background information or expertise; 

4. Knows about the project; 

In addition, the x-axis "interest" indicates how much stakeholder interest is in the project, with 

little interest on the left and much importance on the right. The y-axis indicates the amount of 

"influence", the lower the less influence and the higher the more influence. 

 
Figure 32 stakeholders 
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13.6. Stakeholders  

Homeowners, tenants and Association 

The heat supply and the integration thereof must correspond to the wishes and requirements of 

the building owners. The VvE takes care of the common interests of the owners of the apartments. 

 

Municipality of The Hague 

The municipality is director of the energy transition of the city and facilitates. In addition, the 

municipality of The Hague is the owner and competent authority of the public space. The 

realization of the project requires facilities in the public space (cables, pipes, sources), where the 

municipality is the competent authority. 

 

Province Zuid-Holland  

The victimized states have the authority to respect groundwater abstractions and infiltration for 

soil energy systems, such as heat and cold storage systems. 

 

Stedin 

Stedin is a regional network manager of the electricity network and gas network in The Hague. 

Stedin can assume the role of network manager of the heat network in the neighbourhood. 

 

Hoogheemraadschap van Delfland  

Delfland Water Board is responsible for the qualitative and quantitative management of the 

regional surface water in The Hague. The water board is competent authority for granting permits 

for the introduction of water into or the extraction of water from a surface body. 

 

13.7.  Conclusion 

As shown in the stakeholder matrix, the residents' organisation, Association, municipality of The 

Hague, Stedin local companies have a lot of influence. We must work with these stakeholders 

during the transition process. 
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14.   Road map 
Below one can find the road map which has been made for the Rivierenbuurt. This road map will 

include the following aspects: technology, finance and stakeholders.  

 

 
Figure 33 roadmap 



86 

 

15.   Conclusion D3 
In this report, research has been done into the main question: How can the Rivierenbuurt be 

transformed into a climate-neutral neighbourhood in 2030? In order to obtain an answer to the 

main question, three sub questions have been drawn up. The sub questions are: How can support 

be created to realize a climate-neutral Rivierenbuurt by 2030?; What are the measures needed to 

make the Rivierenbuurt climate-neutral by 2030?; What will the transition process to a climate-

neutral neighbourhood in 2030 look like? The goal of this research report is to get an answer to the 

main question, according to which stakeholders are involved, which technical measures are best 

to apply and how the transition process will look like.  

 

As shown in the stakeholder matrix, the residents' organization, Association, municipality of The 

Hague, Stedin local companies have a lot of influence. We must work with these stakeholders 

during the transition process. 

 

The second sub question examined which technical measures could best be applied in the 

Rivierenbuurt. Different measures have been compared in the MCA. Also, three different MCA's 

were made per building type. The result was that the hybrid district heating system with WKO was 

best suited for the pre-war and post-war dwellings. For the new developed buildings, all-electric 

would also be a possibility, but it would be better to connect the entire neighbourhood to a hybrid 

district heating system. 

 

This hybrid district heating runs on 40 degrees Celsius and has local sustainable sources. This hybrid 

systems is based on a low temperature, however it also as the possibility to heat with the existing 

systems (like a gas heated boiler) as backup. The upside of this system is that residents of the 

Rivierenbuurt can keep their current radiators and do not have to insulate their dwellings right 

away.  

The local heating sources which can be implemented are the WKO systems. To make sure there is 

enough heat there is going to be at least one WKO for the whole neighbourhood. But, around the 

Rivierenbuurt there are already several WKO’s implemented. As well stores who have waste heat 

from their cooling systems for example. If there is a collaboration between these systems, there 

will be enough energy to heat the houses.  

A WKO system is not a large installation and it can be easily installed in the neighbourhood, 

however the piping will be a big technical challenge. A district heating grid must be installed 

throughout the entire neighbourhood.  

 

For the conclusion for the question; ’What will the transition process to a climate-neutral 

neighbourhood in 2030 look like?’  a clear enumeration is given. 

 

In the years 2020 until 2022 attention is being paid to the establishment of the organization 

‘Gasloos Rivierenbuurt’. This organisation will commit itself to get the Rivierenbuurt of the gas and 

become a sustainable neighbourhood. Furthermore, creating awareness and public support is very 

important. This is pursued by means of an active community centre, an analysis of the residents 

and making a vision with different stakeholders. At the end of 2022 more houses will be insulated 

and there will be a new project called: ‘van ‘t kookgas af’ which wants to create awareness to starts 

cooking with induction.  
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If in the years 2023 until 2025 60% of the residents support the cooperation, the project will get a 

great impulse. In order to reach the deadline, the project will begin with the preparations for the 

hybrid system. The most insulated houses will be connected first. The creating support continues. 

The focus for now is on insulation. The project for the saving energy will be expanded.  

 

For the years 2025 until 2028 the WKO is almost complete and the piping in the neighbourhood is 

also almost done. Meanwhile, there is an agreement with the city hall and the BUZA about the 

connection of the WKO with the hybrid system. The aqua thermal is beginning to shape up and is 

also almost finished. The first buildings which aren’t that well insulated will begin to get a 

transformer for the future hybrid system. The old boilers will still be connected for the peak heat. 

There will be an arrangement to get heat-pump for more insulated dwellings.  

 

In these years 2028 until 2030 the hybrid system will be complete. The residents who signed up 

for the project are going to invest in the heat arranger in their home. In the following years the 

housing owners can insulate on0 their own tempo and pace. This means that if they want to, they 

can do this is collective manor. In this way people can get a discount on the materials.  

 

 

 

 

 



16.   Appendix 

16.1.  MCA table 
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