
 

 

 

  

Energy transition 
and innovation 
Countries talk, cities walk? 

 

 

 



Energy transition and innovation 

• • • 

� 1 

Energy transition and 
innovation 
Countries talk, cities walk? 

The problem 
Rockstrom et al. (2009 and 2015) describe nine planetary boundaries 

within which mankind must navigate so as to use in a sustainable 

manner the  natural resources of the Earth System. Recently, the 

boundaries have been redefined. Two boundaries—climate change 

and biosphere integrity—are recognized as “core” boundaries 

based on their fundamental importance for the Earth System. At the 

moment, four boundaries (climate change, biosphere integrity, 

biogeochemical flows, and land system change) have been 

exceeded to such an extent that risks are increasing (climate change, 

land use) or are already intolerably high (the genetic component of 

biosphere integrity and the P and N cycles as part of 

biogeochemical flows). Here, we are not  in the area of a “safe 

operating space for humanity on Earth” (see figure 1). 

 

Figure 1: planetary boundaries according to Rockstrom (2009, 2015) 

 

 

Essay by Evert 

Visser as part of 

a mini MBA on 

Energy 

Transition and 

Innovation, 

Energy Delta 

Institute 
 

Breukelen and 

Aken 

• • • 



Energy transition and innovation 

• • • 

� 2 

Over the past fifteen years or so, in the Netherlands a few positive developments have taken place, 

such as the decoupling of greenhouse gas emissions and air pollution from economic growth. Energy 

and CO2 intensity of production is also decreasing, although they remain at a high level compared with 

other countries (OECD 2015). This is due to the dependence of the Dutch economy on fossil (energy) 

resources. Despite some progress at the national level, air pollution remains a problem in a few city-

regions. Biodiversity is also under pressure (with 95 and 75% of animal and plant varieties being 

threatened: a much higher number than in other OECD countries). Next, the use of nitrogen and 

pesticides per square kilometer of agricultural land is much higher here than in other OECD countries. 

The supply of fresh drinking water is also under pressure, due to pollution. To sum up, CO2 emissions, 

biodiversity and the quality of air, soil and water are the important ecological issues in the 

Netherlands. 

A recent report of the working group on Sustainability, a subgroup of the Expert Committee on 

Sustainable Economic Growth in the Netherlands (2016), has taken international agreements such as 

the Sustainable Development Goals of the UN, the Circular Economy Package of the EU and the 

climate agreement of Paris (COP 21) as a starting point for defining two major transitions for the Dutch 

economy and society as a whole: towards a CO2-poor and more circular economy. These will affect several 

sectors, such as the energy sector and large-scale energy-intensive industrial sectors, the built 

environment, agriculture, mobility, and other sectors. It is important to note that the first two sectors 

are subject to the European Trading System (ETS), which defines the yearly reduction of CO2 

emissions. Short-term European targets for the share of renewable energy and energy saving are harder 

to meet, requiring additional efforts that have been agreed upon in the Energy Agreement of 2013. 

Currently, hard work is being done to meet the goals for 2023. Beyond this year, new goals will be 

leading, such as the bid of the EU in the context of COP21 to reduce greenhouse gas emissions by 40% 

in 2030 compared with 1990. Towards 2050, there is talk of a target ranging from 80 to 95% GHG 

emission reduction. This will have a huge impact on the Dutch economy, which is, as mentioned 

before, relatively energy- and carbon intensive. 

In this essay, I start out by focusing on the transition in the energy sector away from the use of fossil 

energy towards renewable resources, such as wind, solar and geothermical resources. I look at the 

challenges that still lie ahead of us towards the year 2050 and beyond. It will turn out that energy 

transition still requires a lot of innovation with multiple dimensions: technical, financial, economic, 

organizational, institutional, infrastructural, spatial and social. I then ask the question if and how cities 

may come to a help to mitigate the problem and stimulate innovation on all or some of these aspects. 

As it will turn out, the answer is that in certain urban contexts, some aspects of the problem may be 

solved more easily than elsewhere in space, but it is necessary to broaden the scope from one sector 

(energy innovation and transition) towards a set of sectors and the mutual benefits than can be realized 

once considering the several demand and supply linkages between these sectors. 
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The challenge 
Energy transition is challenging from a technical, infrastructural, financial, economic, institutional,  

spatial and social point of view.  

Technical, because renewable energy resources often come in the form of electricity, which currently 

matches 18% of worldwide demand and use of energy. Hence, a transition towards the use of 

renewables requires massive electrification of the energy and client sectors (including your and my 

home).  

Infrastructural, because the production of renewables is decentralized, with people and businesses 

producing energy at home and business locations, and fluctuating, according to the weather 

circumstances . This means that supply and demand may not be at balance; hence the demand for 

transport and storage infrastructure, smart grids, and so on. Financial, because of valley of death 

problems (shortage of certain types of capital along the innovation chain) and the need for financial 

innovation (e.g. to cope with different repayment periods, risk profiles and cash-flow patterns).  

Economic, as the COP21 agreement will require a lot of energy saving and transition, but also bridge 

technologies (such as gas, CCSU: Carbon Capture, Storage and Use, or nuclear energy) so as to avoid 

adjustment via demand and a drastic and sudden decline in economic growth and welfare that most 

modern societies simply cannot cope with. Next,  a transition that comes too soon + fast will induce 

unexpected depreciations in existing sectors and shock waves across financial and  economic systems, 

with again an economic fall-out that most societies will not be able to handle. The use of expensive 

energy techniques that are not yet fully developed comes on top of this bill, with taxpayers liable to pay 

for the extra costs. A third problem in the economic sphere is that a transition that comes too late and 

sudden will also induce unexpected depreciations in existing sectors and shock waves across financial 

and  economic systems, with an economic fall-out that societies will not be able to handle. On top of 

this, negative energy-supply shocks, increasing energy costs  and very high costs of adapting to climate 

change will be disruptive and create huge economic problems.  

Institutional, as the rules of the game have to change, facilitating and channeling change towards 

publicly desirable goals while at the same time handling opposition from vested interests, uncertainty 

about outcomes of change processes among politicians and civilians, and other factors casting doubt 

about the road ahead and the way to go. Governance, defined by Williamson (1985) as “an effort to 

craft order, mitigate conflict and realize mutual gains” is a big issue, and will require several forms of 

control and trust, at the macro level of societies and micro level of people and firms in networks and 

supply chains.  

Spatial, because most renewable energy is produced at, and not below the earth surface. Even if the 

contribution from onshore wind, solar and biomass is relatively modest, the impact on space and 

landscape can be significant. There may be problems with noise as well. Consider space: to fulfil the 
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demand for electricity of people and businesses in the municipality of Utrecht with renewable, local 

sources, it would take 15% of the surface of this municipality to be covered with solar panels, or one 

could opt to build 144 wind turbines of 3 MW each within its borders. Huge impacts, which invariably 

imply controversy or at least debate, and the debate will be with stakeholders. And as soon as someone 

perceives him/herself to be a stakeholder, he/she is one. The challenge here is to find and harvest 

mutual benefits. Such is not easy, as the underlying problem is one of an uneven spatial distribution of 

the costs and benefits of energy transition. Costs are often local, while benefits are global (mitigating 

climate change with positive effects on water supply e.g. in China and agriculture in parts of Africa) 

and national (e.g. earning power of new industries supply goods and services to the renewable energy 

sector). Take the example of Germany, where Siemens makes good money constructing wind energy at 

sea, in the North Sea region to be precise, and where production in the North has to be linked with 

consumption and demand in the south. So, we need to develop grids and installations to transport and 

store energy: infrastructure that is crossing many gardens across Germany, North to South. NIMBY 

(not in my back yard) behavior has come to be known in the energy sector under the acronym of 

BANANA: Build Absolutely Nothing Anywhere Near Anybody. There is no easy solution: building wind 

farms off shore gives rise to the same opposition as building on shore. Turning towards Greece or Sub-

Saharan Africa will also not do the job, as we will need all energy sources (renewables and clean fossil 

sources) to meet growing world demand. 

Social, as so far I assume that people are committed to solve problems related with climate change, loss 

of biodiversity, land, water and air pollution, and so on. But do they? And do they care about and 

support energy transition along with other transitions that lie ahead of us? That is the question. CO2 

emission reductions are especially important so as to make sure that future generations have the same 

potential to realize economic welfare and wellbeing as we have. Perhaps they are already important for 

human beings elsewhere on the planet who are nowadays apparently already suffering the 

consequences of climate change. The average citizen living today in Western Europe may care more 

about the greying of populations (delivering a cocktail of decreasing productivity and economic 

growth prospects and increasing costs of medical care), technological development (and what is does to 

the number of jobs and salaries) and immigration (perceived to be as a threat for the job prospects of 

locals, competition for social services and a threat to public safety). People will always prefer sufficient 

supply of water and food for themselves before they consider the use of biomass to reduce GHG 

emissions. And hey…, they will certainly attach more weight to the importance of recreation at a beach 

house with an infinite sight over the sea than the building of off shore energy parks to save the planet, 

especially on sunny days like today ☺. And solar is better than wind, if it has to happen: solar makes 

me a producer, so I can earn money. Why bother about space requirements, such as the 15% of land 

surface required in the municipality of Utrecht? 
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So, it is not going to be easy to get things going. The question in this paper is: can cities come to a help to 

mitigate (some of) the above problems? We will see. Cities are by definition packed with people and 

businesses and also with interests and stakes. How is that going to help solving spatial issues? Here, as 

in the hinterland, mutual and often short term benefits of energy transition developments must be 

found. Next, the urban way of life is also part of the problem. Energy consumption in urban areas – 

mostly in transport and housing – is responsible for a large share of CO2 emissions. According to 

worldwide estimations, about two thirds of final energy demand is linked to urban consumptions and 

up to 70% of CO2 emissions are generated in cities (EC 2011). Cities may be more innovative and 

dynamic, however, than rural areas, but that dynamism is not necessarily and in all cities directed at 

the energy transition. Perhaps it is not so much in energy transition that cities have an advantage, but in 

innovation, finding new sources of earning power, inventing some energy and/or circular economy 

solutions, etc. We will see. Next, we will consider the balance between costs and benefits of transition 

in cities, which may influence public support and stakeholder engagement. Is it possible to build new 

‘bridges’ between cities and rural areas in the energy transition, somewhat akin to the city dwellers that 

adopt chickens in country farms to lay their eggs? Or are these bridges more to be expected within 

cities, in the form of business models that generate ‘mutual benefits’ across a wide range of urban 

problems, sectors and stakeholders? What is the key for success when considering cities in relation to 

energy and other transitions? 

Cities: a solution? 
Each week1,5 million people move to cities worldwide. So, each day we add a city of the size of 

Eindhoven to the global stock of cities. Urbanization is a worldwide trend, for quite some time already. 

It is recently intensifying in countries like China, India, Nigeria, Mexico and Brasil. In Europe, we also 

and still witness processes of urbanization, albeit less fierce than in other parts of the world. Also in the 

Netherlands, where cities were under pressure until the late 70s, cities have lived through a come-back 

period since then. Look at the maps below: they are an important feature of the demographic, economic 

and thus also energy landscape in Europe and the Netherlands. 
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Is that good (e.g. because cities can be hot spots of creativity and innovation, sometimes seeking 

solutions to the problems they face, including ecological issues) or bad (cities are major consumers of 

energy and responsible for a large share of CO2 emissions)? 

In a recent TED talk (How megacities are changing the map of the world), Parag Khanna puts 

urbanization in the context of the trend of fastly increasing global ‘connectivity’ (roads, rail, pipelines 

and cables). Khanna believes that clusters of megacities create a new world, with different centers of 

gravity and decision-making. Cities are no longer places in and part of a country, but countries are a 

sort of suburb and garden of cities. The key point that Khanna makes is that cities will contribute to 

sustainable, equitable and even peaceful development: “they are devoted to one purpose, mankind's number 

one priority in the 21st century: sustainable urbanization. Cities have been part of the problem, now they are part 

of the solution.” Here, I start having some doubts. Are we not confusing a trend (urbanization) with the 

presumably positive effects of the trend (e.g. on innovation, economic and green growth, and according 

to Khanna even on peaceful development)? Are a few good examples (of cities working hard to solve 

ecological issues) being generalized to the entire population. In the 1990s, the regional cluster paradigm 

suffered the same problem, with scholars and policymakers around the world expecting regional 

clusters of firms and institutions fostering innovation, employment and economic growth. The picture 

that came out was more nuanced, so to speak. More recently, Edward Glaeser wrote a book about 

urbanization and cities, with the subtitle “how the greatest invention of mankind makes us richer, 

smarter, greener, healthier and happier’. Now there is evidence of thriving cities, but most are sleeping. 

There is also empirical evidence on regional clusters like Silicon valley being drivers of technological 

and social change, but that may be an exception to the rule. I wrote a PhD thesis once on the impact of 

spatial clustering for innovation and productivity of small firms in a certain industry in a certain 

emerging economy in Latin America. I learnt that clustering indeed yields positive effects, but these are 

one-off and leave workers and entrepreneurs in a cluster as vulnerable to external shocks than 

producers operating elsewhere in the economy. 

There is, in my view, too much enthusiasm, about the growth and sustainability prospects of cities and 

clusters. Let’s turn again to Parag Khanna: “We know that summit after summit in New York and Paris 

is not going to reduce greenhouse gas emissions. But what we can see is that transferring technology 

and knowledge and policies between cities is how we've actually begun to reduce the carbon intensity 

of our economies. Cities are learning from each other. How to install zero-emissions buildings, how to 

deploy electric car-sharing systems. In major Chinese cities, they're imposing quotas on the number of 

cars on the streets. In many Western cities, young people don't even want to drive anymore. Cities have 

been part of the problem, now they are part of the solution.” Look also at a speech by Meiny Prins 

(CEO at Priva, a Dutch high-tech company providing services in the area of climate, water and energy). 

She observes that people in China are fed up with corruption and pollution, and that the Netherlands 

can become a world-class exporter of Sustainable Urban Delta’s. According to Meiny, urbanization is a 
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dominant trend increasing demand for food, water and energy. Supply must keep pace with this, a task 

that can be done in cities. There is enough demand to make sure that there is a market for new stuff. 

Cities lodge a lot of labor and talent. In cities, waste is being transformed into an input for other 

production processes. Supply chains are short and decentralized. Hence, we will have efficient and 

sustainable production of food, water and energy in green and clean cities and neighborhoods. The 

Netherlands has a chance in developing and exporting the concept of Sustainable Urban Delta’s to the 

rest of the world, provided that we transform the current topsector policy approach to promoting 

competitiveness into a cross-sectoral approach to produce sustainable solutions for global challenges. 

Finally, let’s have a look at the Urban Agenda for the EU agreed upon at the Informal Meeting of EU 

Ministers Responsible for Urban Matters on 30 May 2016 in Amsterdam, The Netherlands. This agenda 

lists a few priority themes, such as inclusion of migrants and refugees, improving air quality, reducing 

urban poverty and housing, promoting the circular economy, fostering jobs and skills in the local 

economy, climate adaptation (including green infrastructure solutions), promoting energy transition 

and sustainable use of land and Nature-Based solutions. This is also a broad and ambitious approach 

towards what cities can do. 

I think we are mixing up three approaches to cities. An economic one, which looks at cities as places 

where people and businesses concentrate and at the positive effects of such concentration (so-called 

agglomeration economies). A management perspective, which looks at networks of cities co-operating 

to deal with economic, ecological and social issues. And a system perspective, where we look at cities 

as a built environment and part of infrastructure networks (roads, waterways, pipelines, cables, etc.) 

which facilitate flows of people, goods and services. Below, I briefly deal with these perspectives, 

asking the question what cities may add in terms of e.g. energy transition and innovation. 

Analysis: evidence on Dutch cities 
From an economic perspective, cities are places attracting people, talent and firms looking for an arena 

and markets to display their abilities, make a living, find a job, meet others, socialize, learn and develop 

a career, in love, friendship, art, work and other aspects of live that matter to them. CPB and PBL (2015) 

use the label of “sorting” to describe this process of self-selection yielding a spatial situation of a large 

share of talented, relatively highly-educated people living in cities and other social groups living in less 

urbanized or rural areas (the distinction is not clear cut, and even less so in the Netherlands). 

Next, cities enjoy so-called agglomeration advantages. There are basically three types of such 

advantages. Sharing refers the possibility that firms and civilians in cities have to access a wide range of 

high-quality and relatively cheap producer and consumer services that become available due to better 

prospects of specialization in the supply of these services in larger urban markets. External economies 

of scale, experience and scope drive this process driving down production costs. Even the smallest 

firms and start-ups enjoy this advantage. Matching refers to the lowering of costs of contact, contract 
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and control (transaction costs) in labor and product markets. Learning is the third agglomeration 

advantage. Economists usually refer to spillovers of information and knowledge due to proximity of 

actors in densely populated areas.  

The learning argument has been extended in the 1990s with the possibility in cities and clusters to 

observe tacit (implicit, undocumented) knowledge. Next, the argument was refined to the possibility to 

exchange complex knowledge via ‘face-to-face’ contacts in very early (chaotic) stages of innovation 

processes. Today, the focus is on combining complementary knowledge of people and businesses 

across sectoral borders. Here, the argument is that there should be enough overlap and difference in 

knowledge (optimal cognitive distance) in networks of firms and sectors in a regional context. With 

this, the concept of distance is no longer purely geographical, but also cognitive, technological, 

organizational and institutional. As a result, we no longer look at cities as such, but wider contexts 

(city-regions, city networks) where an optimal mix of overlap and difference in knowledge can be 

found: ‘skill-relatedness’ of sectors matters more for innovation and long-term economic performance 

than the advantages of sharing and matching, which are one-off and static effects of concentration.  

This may explain the enthusiasm for networks of cities. Attention shifts from cities as monocentric 

places where agglomeration economies induce growth, to a concept of city-regions and cities as nodes 

in wider networks of linkages of trade, investment and knowledge. This is where Parag Khanna joins 

us. But hey, who says that city networks yield positive learning effects? Do they comprise the right 

partners (with sufficient overlap in perception of problems and sufficient difference in views how to 

solve problems), so that they can actually learn from one another? And what about co-operation 

failures, due to insufficient vision, leadership and direction, free-rider behavior (not contributing but 

enjoying fruits of co-operation), hold-up (holding back one’s contribution in an effort to get better 

terms), unwanted spillover of knowledge (cities also compete), and so on? 

The below figure is to summarize the argument. We have agglomeration economies due to increasing 

density and scale of cities and network economies due to sufficient overlap and difference in 

knowledge in clusters that may go beyond urban and even regional borders. Both types of economies 

have a positive influence on other factors driving innovation, growth and development: education, 

entrepreneurship, R&D, etc. I see cities, city-regions and city networks as complex systems comprising 

several components and linkages between those components. Each component has to be of excellent 

quality, while at the same time synergy is required between the components (positive interaction 

effects). The role of agglomeration economies is to reinforce the positive effects of individual 

component on innovation, growth and development, and to reinforce synergy between the components 

(see figure 2, which Otto Raspe of PBL and I drafted in the context of joint work for Agenda Stad). 

It looks like a clock, does it? The next question is: is this clock ticking in the context of the Netherlands, 

with a high number of relatively small cities located close to one another, to the extent that the average 
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Figure 2: agglomeration advantages in relation with other factors stimulating innovation and development 

 

foreigner would say that the Netherlands is one big city or an urban field? We (Otto and I) looked at 

empirical evidence on productivity and employment growth in European urban regions in the period 

1980-2011. The overall picture is that agglomeration effects are also present in the Netherlands. They 

drive employment growth more than productivity growth, however. In terms of productivity growth, 

Dutch cities perform in line with expectations: a negative relation between starting point (level of 

productivity) and posterior development of productivity (growth), and a trade-off between 

employment and productivity growth. 

  

Figure 3: employment and productivity growth in European urban regions, 1980-2011 (PBL 2015) 
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In the Netherlands, Amsterdam and Utrecht are star performers in terms of employment growth. The 

Hague and Rotterdam are really not doing so well:  their performance is in line with the average 

expectation and trade-off between employment and productivity growth. London and Paris are strong 

in terms of productivity growth. Helsinki, Munchen and some smaller cities attract attention (see figure 

3). These cities grow both in terms of employment and productivity, suggesting an above-average 

innovation capacity, which may, but need not be associated with green transitions, including the 

energy transition. The overall message is: cities differ from one another! Some are vibrant places, others 

dormant towns. So, whatever policy objective you may have, be selective, don’t expect too much of the average 

city, focus on some strongly performing places. 

This conclusion also holds when looking at eco-innovation. In the Netherlands, clean tech companies 

especially cluster in the Rotterdam seaport area, and also in Eindhoven, Amsterdam and Utrecht 

(figure 4). These are urban regions lodging a relatively high number of clean tech companies: higher 

than expected on the basis of the overall concentration of firms in these cities. In other words, these 

urban areas are specialized in clean tech. This is especially true for the port-city region of Rotterdam in 

the South Wing of the Randstad, for Brainport Eindhoven and also, albeit to a lesser extent, for cities in 

the North Wing of the Randstad (Amsterdam, Utrecht) (Raspe 2014). 

 

Figure 4: clustering of clean tech in the Netherlands (left) and ranking of urban regions based on the overall number of 
patents and eco-patents (PBL 2015) 

 
 

In figure 4, we also see that Dutch regions rank lower in the top-100 of regions with a high number of 

eco-patents compared with their ranking when considering the overall number of patents. Two Danish 

regions (Aarhus and Copenhagen) rank much higher when looking at eco-patents compared with their 

ranking in terms of the overall number of patents. So, Dutch cities do not excel in eco-innovation 

compared with their overall innovative performance and compared with some other European cities.  
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Cities: the problem? 
So far for the economic and management perspective. I will now turn to the system perspective, that is 

more common in the area of energy and climate issues. Here, cities are viewed as a built environment 

and components of wider infrastructure networks (roads, waterways, pipelines, cables, etc.), where all 

sorts of flows gather: of people, final products (goods and services), resources (energy, water, 

materials), rest products and GHG emissions. In this view, economic growth due to agglomeration 

advantages raises questions about the use of scarce materials, water, food and (fossil) energy 

requirements, GHG emissions, air pollution, biodiversity and nature. If cities are to prosper on the long 

run, they should deal with tensions between these domains. 

Many cities know this. Both the Dutch government (in the context of Agenda Stad) and the EU (with 

the abovementioned Urban Agenda for the EU: Pact of Amsterdam) ask cities to take action and 

support these actions. The EC acknowledges the two faces of cities when it comes to sustainability: 

“Energy consumption in urban areas – mostly in transport and housing – is responsible for a large 

share of CO2 emissions. According to worldwide estimations, about two thirds of final energy demand 

is linked to urban consumptions and up to 70% of CO2 emissions are generated in cities. The urban 

way of life is both part of the problem and part of the solution.” The EC goes on noticing that “in 

Europe, CO2 emission per person is much lower in urban areas compared to non-urban areas. The 

density of urban areas allows for more energy-efficient forms of housing, transport and service 

provision. Consequently, measures to address climate change may be more efficient and cost-effective 

in big and compact cities than in less densely built space” (EC 2011: 5).  

So, cities have a large share in energy, food, water and raw material consumption and are responsible 

for a high share in global GHG emissions, but they are at the same time more efficient looking at per 

capita statistics. The larger a city, the lower its emission per capita of GHGs and use of material 

resources per capita (biomass, minerals, etc.). This is because a larger proportion of people live in 

apartments or terraced housing, both of which are more efficient in terms of heating than freestanding 

houses. Cities are also more energy efficient as regards transportation. Due to the shorter distances, 

walking and cycling are more attractive options in towns and cities than in other areas. There is also a 

higher demand for public transport which makes it more cost-effective to offer high-quality services, 

such as underground rail (PBL 2016).  

Several authors and institutions (EC 2011, Hamers 206 and Shell 2012) hold that compact and more 

densely populated cities that combine or fuse functions within space are relatively efficient compared 

with agglomerations that are less compact, populated and multi-faceted with comparable levels of 

economic activity. Spatial policies and urban planning and architecture may well have a positive 

impact for the efficiency with which energy and material resources are used. There is, for example, a 

very close relationship between the population density of cities and their use of energy for mobility: 
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densely populated area do better than less densely populated areas. US cities perform worse than 

European cities, due to urban sprawl in the former and more concentrated cities in the latter group. 

Efficiency is not enough however. The city system is too much under pressure. Worldwide, cities take 

care of 80 percent of GDP while using only 2 percent of land. That is efficient. However, urban 

production requires vast imports of raw materials, energy, water and food from elsewhere. Urban 

demand is high, which requires huge transport and other efforts. Demand is also increasing: 

worldwide demand for water is to increase with 30% by 2030, for energy with 40% and for food with 

50%. To make matters worse, energy production requires water and sometimes also biomass. Energy is 

in turn needed to clean and transport water and also to produce food. Water is also required to grow 

food. And food transports (virtual) water (see figure 5, taken from Shell 2012). 

Figure 5: the stress nexus of the 21st century: increasing demand and competition in demand for energy, water and food 

 

So, there is an overall need to reduce the energy intensity of providing water, the water intensity of 

food production, the impact of food production on the availability and quality of water, the impact on 

land, soil, fertility and forests of biofuels, the energy intensity of food production, and the impact of 

water use for food production.  

Perhaps cities can make a contribution here! Cities are at the heart of the stress nexus. In cities, it all 

comes together: stresses in demand, air pollution, GHG emissions and local effects of climate change: 

heavy rains, hot summer days, draughts, dust, health problems and death rates going up. Steden 

vormen een bedreiging voor hun omgeving en voor zichzelf. That is why they act. Parag Khanna jumps 

to conclusions saying that urbanization is a worldwide trend solving sustainability issues along with 

economic and political ones. Meanwhile, cities are under severe pressure and have yet to act and find 

solutions to large and complex problems. And again, Dutch cities are not in a favorable position, 
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something to keep in mind when faced with another dose of enthusiasm from city branding offices and 

others (figure 6). 

 

Figure 6: CO2 emissions per metropolitan area: Amsterdam, Copenhagen, Genoa, Hamburg, Lyon and Vienna 

 
 

Transition is needed. Habers (2016) defines a transition as a radical reconfiguration of a system. This 

includes technological, social, economic and institutional changes. Such requires that the existing 

system becomes subject to discussion (societal, political) to such an extent that there is room for change. 

That will take pressure at several levels of societies, from local to global. There is also another argument 

why cities alone cannot do the job. They are part of wider infrastructure networks that are decided 

upon and regulated at higher administrative levels. Next, they are subject to institutional dispersion, 

small scales of government, capacity problems, competition  between urban regions and coordination 

problems in city-regions (with smaller entities often perceiving a large city as dominant, arrogant, and 

so on). So, Hamers (2016) arrives at the conclusion that energy and other greens transitions at least 

requires multi-level action and coordination, in the context of which cities are ‘an important arena of 

infrastructure transformation and a crucial nexus between different levels of governance’. It goes 

beyond the scope of this essay to go into detail on these functions of cities as ‘arena’ and ‘nexus’. But I 

will touch upon these functions briefly below, in the concluding section and epilogue about policy 

prospects. 

Conclusion 
Energy transition is challenging from a technical, infrastructural, financial, economic, institutional,  

spatial and social point of view. Current forms of energy transition (e.g onshore wind of solar panels an 

fields) may not take place in cities, due to land use requirements, spatial impact and diverging interests 

of many people living in cities. So, stakeholder management is required, perhaps even more in cities 

than elsewhere. Next, most people living in cities have other things on their mind. Jobs, poverty, ill 

health and safety may be more current and concrete problems for large segments of urban populations. 

This requires that policymakers frame measures and actions in terms of e.g. air pollution, people’s 

health, job creation, more comfortable houses, higher purchasing power, and so on.  
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In energy innovation, some European cities do well, but Dutch cities so far don’t. The question is why 

this is so. Dutch cities are relatively small and appear to lack agglomeration strength. Next, clean-tech 

industry is clustered in the port area of Rotterdam, which is a region whose overall innovation and 

growth performance is far from outstanding due to both regional and sectoral factors. Other Dutch 

cities, with more favorable regional (Amsterdam) and sectoral (Eindhoven) features, also do not well in 

terms of eco-patents, however. So, perhaps the underperformance of Dutch cities in terms of eco-

innovation is more due to macro-sectoral than regional factors. Then, macro policies aimed at 

improving sustainability are also required. Urban policies and actions should be targeted at cities with 

better prospects. Not all cities are innovative, only a few of them. That applies even more to the area of 

eco-innovation. 

In terms of efficiency, cities do better. In Europe, CO2 emission per person is much lower in urban areas 

compared to non-urban areas. The density of urban areas allows for more energy-efficient forms of 

housing, transport and service provision. Consequently, measures to address climate change may be 

more efficient and cost-effective in big and compact cities than in less densely built space. Here, cities 

may thus come to a help. Spatial and urban planning, city architecture, housing and transportation 

policies are important in this regard. What is worrying here is that a city like Amsterdam does so 

poorly compared with other European cities. Is this also a result of macro-sectoral factors (heavy 

reliance on energy- and CO2-intensive activities)? 

It may be that cities are in a better position to foster and lead change in areas that indirectly contribute 

to the greening of economies and societies, including the energy transition, such as the mobility sector 

(where urban populations may be more prone to use electric cars and e-bikes and involve in car 

sharing schemes), food (with urban people adopting consumption patterns that are healthier and more 

sustainable), the built environment (where local institutions may find ways to profitably invest in 

heating efficiency and renewable sources of energy in some segments of the housing market, and 

where circular business models may be more profitable due to advantages of scale and scope in this 

type of transitions) and perhaps also, albeit not in all cities, in fostering the transition towards more 

sustainable forms of service provision and production of goods. I also believe that the huge, increasing 

and competing demand for energy, food and water puts cities at the heart of the stress nexus of the 21st 

century, thus building up the pressure required for action and solutions. Congestion, air pollution and 

other problems in the daily living environment come on top of this. As a result, cities are pressed to 

move forward and fulfil some of the expectations of Khanna. So yes,  cities are pressed to walk. An 

often mentioned example are Chinese cities, where air pollution simply forces governments to take 

action, faced with increasing civil pressure and societal costs. The larger the scale of cities and more 

densely populated they are, the higher the pressure to take action. Here, paradoxically, Dutch cities are 

at a disadvantage, as they are small and have less environmental problems than cities like Rio and 

Peking. 
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On the whole, I see a double disadvantage for Dutch cities in terms of sustainability: both 

agglomeration advantages (stimulating innovation) and agglomeration disadvantages (building up 

pressure) are limited compared with other countries. If we want to be an exporter of Sustainable Urban 

delta’s, something has to happen. 

Epiloque: proposal to escape the double disadvantage 
I have an idea, inspired by a talk given by Koen Frenken and Marko Hekkert of Utrecht University at 

the Ministry of Economic Affairs on May 30, 2016. Why not pick two medium-sized cities, or two large 

neighborhoodsin larger cities in the Netherlands, to set a very ambitious goal (e.g. climate neutrality in 

2030 of 3035), which can be made concrete and brought close to the hearts and minds of people (e.g. in 

terms of non-fossil transport that does not pollute, an energy-producing built environment that reduces 

energy bills below zero, sustainable food consumption that makes you healthier and happier, CO2  

neutral jobs that earn more money, etc.). A concrete and close-to-the-heart set of goals that brings 

together different but relevant private and public stakeholders in ‘pop-up innovation systems’, where 

each actor performs his part in contributing to realizing solutions, based on partly unexpected cross-

sectoral interactions leading to user-led solutions for diverse, complex and interrelated problems 

(‘ghetto policy’) that exhibit clear links between problem and the ensuing technology (‘moon policy’).  

Such may yield insight in what works, and what doesn’t. And if it doesn’t: what has to be done, and 

who is to act. And what role all (private and public) actors have to play. Thus also yielding insight in 

effective multi-level and multi-agent governance of the transitions towards much lower or zero GHG 

emissions and much more environmentally friendly and non-polluting societies and economies. 

RVO.nl can act as a broker, between the actors in the pop-up innovation and ecosystems on the one 

hand and policymakers, in the area of spatial and city planning, transportation, housing, energy, 

industrial, innovation, entrepreneurship, financing and other relevant policies on the other hand, at 

different levels or layers of government. 


