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Managing service infrastructures in shrinking cities: challenges and opportunities 

Excerpt from: Future Directions for the European Shrinking City (2016),  

Chapter 11, Jörg Walther 

 

 

Introduction 

Technical infrastructures are central to the development of cities and in the case of European 

urban settlements these infrastructures are characterised by service networks that are centrally 

organised. We hardly notice the technical infrastructures which provide energy, 

communications and transport, ensure fresh drinking water and the safe discharge of 

wastewater and rainwater. While the centralised design and management of such utility 

services ensures economies of scale and high standards, there are also some fundamental 

disadvantages which come to the fore when cities are shrinking. The first is that service 

infrastructures require long-term capital investments, large elements of which are fees and 

prices that are fixed over long periods of time. The second key challenge is that service plants 

have a life span of 30–50 years, with supply networks lasting for more than 100 years (Koziol 

and Freudenberg, 2003; DV, 2007). Hence the upfront investments in supply networks are 

very high while the scope to adapt to changes, such as reductions in demand, is limited 

(Koziol et al., 2006a). 

 

Shrinking cities encounter particular challenges in this regard because they have limited 

options to raise capital and there is also very limited scope to increase the number of residents 

or industries to levels which would ensure minimum levels of utilisation. This raises a number 

of questions in regard to service infrastructures in shrinking cities, including: 

 

• Which technical problems can be expected and how should they be evaluated? 

• Which economic effects can be expected? 

• How do those effects impact prices and fees? 

• What are the solutions and alternatives for dealing with infrastructure in shrinking 

cities? 

 

Technical problems of central service infrastructures 

 

Service infrastructures are subject to a range of challenges, some arising from reductions in 

the size of service networks and others from a reduction in consumption. Infrastructures that 

are particularly prone to serious technical problems as a result of low utilisation levels are 

water, wastewater and heating related service infrastructures. In some cases low levels of 

utilisation are rooted in designs that were based on anticipated consumption levels which did 

not occur in practice. For example, between 1990 and 2000 the drinking water consumption 

per head in eastern Germany was reduced by 50 per cent which resulted in water related 

service infrastructures across the country that now have too much capacity (Koziol, 2001). 

Areas suffering from urban shrinkage show particularly problematic developments in relation 

to the supply of drinking water and the management of sewerage because the minimum level 

of utilisation required for the efficient operation of such systems is not reached. 
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This includes exceeding the recommended flow times of five days from drinking water 

generation to consumption. In Magdeburg, for example, flow times of up to 30 days were 

measured which reduces water quality and breaches technical guidelines for bacterial content 

and potential for contamination (Korth and Wricke, 2003). In addition, such slow flow times 

lead to increased deposits in supply pipes, requiring more frequent maintenance. 

 

In parallel the quantity and composition of wastewater reduces. The wastewater flows slower, 

deposits build up and blockages occur. Incidents of sewage decomposing in pipes are on the 

increase in cities affected by shrinkage, resulting in bad odours and corrosion which can lead 

to pipe rupture, particularly with older sewerage systems (Koziol and Walther, 2001). These 

problems can be addressed through increased servicing, pipe washing and the application of 

chemicals (Koziol, 2005). However, in the long term the effective functioning of water related 

infrastructures can only be achieved through structural adjustment or in some cases the 

complete replacement of such service networks. As high costs are a barrier to adjustment and 

replacement, municipalities and service providers tend to continue using oversized and 

underutilised networks instead of taking proactive steps to manage their reduction (Erdmann, 

2007). 

 

For example, cities in the former East Germany with a vacancy rate higher than 30 per cent in 

residential property tend to encounter problems with water supply, sewerage and also district 

heating systems (Koziol and Walther, 2001). Hence we can expect that many cities will have 

to invest in the management or reduction of service oriented infrastructure in the medium 

term. 

 

While telecommunications and electricity networks as well as roads are relatively flexible in 

adjusting to decreases in demand, water-based service infrastructures, including district 

heating systems running on hot steam, are much less flexible and require substantial 

investment when demand drops below a minimum level.  

 

 

Which economic effects are expected? 

 

Regardless of vacancy levels, local authorities have the duty to supply residents and 

businesses with water, energy and a sewerage system. Furthermore, underused networks must 

be operated in areas of the city where the vacancy rate far exceeds 30 per cent. The 

operational measures, such as flushing or the use of chemicals, lead to additional operating 

costs and additional capital costs arise through replacement of machinery or pipes in the 

supply networks (Koziol and Freudenberg, 2004). 

 

There is little research which assesses the scale of the cost increases arising from additional 

maintenance due to underutilisation. This is in part because such costs are usually not 

separately captured in the companies’ accounts as ‘shrinking-related operating costs’. Current 
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research by the Brandenburg University of Technology has developed a model to estimate 

such costs (Koziol and Walther, 2006). 

 

Based on an assumed vacancy rate of 50 per cent the following additional costs arise for 

drinking water, sewerage and district heating systems (Siedentop et al., 2006): 

 

• Drinking water operating costs increase by 10 per cent. 

• For wastewater, operating as well as capital costs increase. An increase of 35 per cent 

for operating costs and 12 per cent for capital costs can be expected. 

• For district heating an increase of 7 per cent in operating costs is expected. 

 

These general figures need to be considered as indicative because operating as well as capital 

costs rise disproportionately to increasing vacancy and can reach levels well above this model 

calculation. The lower the demand, the higher the increase in the cost of managing further 

decline in demand. For agencies responsible for these services this means having to adapt to 

rising absolute costs in shrinking cities. This is because the cost increases in the affected areas 

of the network will lead to overall increases, despite the fact that districts with low vacancy 

rates will have stable cost profiles. 

 

Additional capital costs arise as a result of the demolition of a building, when supply lines are 

interrupted or have to be rebuilt to keep the remaining parts of the network connected. This is 

a particular problem in the case of prefabricated buildings where the supply lines do not 

follow street networks but run through the basements of buildings, connecting one with 

another. However, connection costs can be avoided if whole areas are demolished and 

disconnected from the service network. 

 

Not only do additional costs have to be accommodated, the ratio of costs to the quantity of 

water and heat supplied or sewerage removed changes significantly. While supply costs 

increase as populations decrease these increases are relatively modest for individual residents 

because operating costs make up only 15–25 per cent of the overall service infrastructure 

costs (Koziol and Walther, 2006; Marschke, 2006). 

 

The diagram above illustrates that all service infrastructures are affected by cost increases, 

regardless of their technical flexibility and that these increases apply to capital as well as 

operating costs. Hence the key variable determining the development of costs is demand 

density (ESA, 2002; Weidner, 2005; Deilmann and Haug, 2010). 

 

How do the economic effects impact fees and charges? 

Despite the ability to model additional costs, at the moment the causal relationships between 

shrinkage and economic impacts on the provision of water, heating and sewerage services are 

difficult to measure. This has a number of reasons. For example, additional costs arising from 

underutilisation are buffered by zonal fee structures which allow for the apportionment of 

additional costs to users outside the affected areas (Marschke, 2006). Therefore, factors like 

the relationships between settlements in the supply network that reach beyond spatial 
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boundaries of administrative areas of municipalities can only be determined on a case by case 

basis. 

 

However, it can be assumed that with less urban density in city regions the fee and price 

stabilising effects of existing uniform tariffs will reduce. The resulting imbalance between 

standard charges and local costs may in future need to be adjusted through price and fee 

increases across different administrative areas. 

 

The tools for the regulation of prices and fees exist, and as far as Germany is concerned the 

provision of technical service infrastructures is part and parcel of the utilities that are provided 

for the public. Prices and fees for utility services such as water and sewerage require 

agreement at a communal and political level, where decisions are based on an assessment of 

the impact price changes might have on social sustainability, the communal budget and also 

the costs for businesses and developers compared to other communities (Koziol et al., 2006b; 

Siedentop 2008). 

 

However, competition, especially in the field of district heating, produces a tight market 

situation which makes it difficult for private companies to pass higher operating costs on to 

customers. This results in providers trying to compensate for cost increases internally which is 

another reason why additional costs resulting from urban shrinkage are difficult to detect. 

Furthermore, these pressures to accommodate rising costs in a stable price market lead to 

reductions in maintenance expenditure. As the requirement for maintenance work increases in 

proportion to the degree of underutilisation, today’s cost savings are undermining the future 

security of supply and disposal. 

 

Possible interventions to manage ‘infrastructure compatible’ shrinkage 

 

Municipalities can take a number of actions to address the problems we have outlined so far. 

These include aiming to maintain existing housing and residential densities when new 

developments are considered. Where urban shrinkage provides options for the reuse of sites 

(see Ferber in chapter 10 of this volume) requirements arising from existing service 

infrastructure should inform strategic decisions on the most appropriate land use type. This 

leads to arguments that the shrinkage process demands an integrated and coordinated 

approach which considers interdependencies between different city areas and also between 

former and future land uses. 

 

From the infrastructural point of view area-wide demolition is advantageous in terms of short- 

and long-term costs. Short-term costs for reconstruction and adjustments will be largely 

avoided while long-term costs are reduced as a result of the reduction in the area’s spatial 

extent. In areas with apartment vacancy rates below 30 per cent selected demolition is a cost-

saving alternative – in particular, where this is done with due consideration for existing 

service infrastructure, additional costs associated with infrastructure adjustments or 

reconstruction can be avoided. However, this approach is only effective where cities attempt 
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to stabilise their populations and arrest ongoing outward migration. If this is not a feasible 

option it may be advisable to take drastic area-wide demolition measures. 

 

From a service infrastructure point of view strongly shrinking areas with limited development 

potential might have to be abandoned completely, so that service infrastructures can be shut 

down and dismantled. This would support districts where shrinkage is less prevalent. These 

areas would need to be upgraded and incentives to attract residents from other areas of the 

city need to be created to reduce vacancy rates (Koziol, 2005; Moss et al., 2008; Tietz and 

Hühner, 2011; AGFW, 2013). 

 

Public agencies providing funding for urban renewal in Germany require integrated urban 

development plans for the promotion of urban and infrastructural development. The 

background to this was that the potential for conflicts could then be significantly reduced, 

particularly in terms of capital cost-intensive infrastructure (Koziol, 2008). 

 

For many German cities the introduction of an integrated urban development plan for the 

whole city has proved to be helpful when dealing with the process of shrinkage. This plan 

brings together the aims and proposals for all city development areas, including spatial and 

infrastructure issues, in a common framework where options are evaluated and summarised 

into an integrated concept. Based on urban concepts, in a second step, many cities developed 

concepts for quarters affected by shrinkage and those that needed to become enhanced, in 

which they applied design principles down to the level of individual buildings. 

 

Challenges associated with adjusting infrastructure 

The case of Cottbus illustrates the importance of strategic analysis and choice when 

attempting to take an integrated approach towards adjusting service infrastructures to 

shrinkage. These go beyond dealing with technical problems and include social, economic 

and legal challenges. In the following section we provide a brief overview of some of these 

challenges and how they were tackled in Cottbus. 

 

Strategies aimed at the area-wide demolition of residential housing are likely to be only viable 

where public agencies or social landlords own a large proportion of the housing stock. 

 

Engaging with residents whose homes are to be demolished early on in the planning process 

must be a priority, but this can be difficult because residents are not given a choice as to 

whether or not they can stay in their homes. In Cottbus social housing agencies offered 

apartments of at least the same standard, but usually better, in ‘exchange’ for the apartment 

that was to be demolished. In addition, furniture for the new apartment was also paid for as 

were all costs associated with the move. The costs for these incentives were included in the 

financial package created to pay for the demolition of the buildings and the entire process was 

managed by a dedicated manager working for the municipality, to minimise disruption for 

tenants. However, despite these incentives a tenant community in the Cottbus district of 

Sandow refused to vacate their apartments. Residents had developed strong social bonds as 

many of the tenants had lived in their apartments for most of their adult lives. The legal 
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framework governing the ownership of the apartment blocks did not allow their demolition 

without the consent of the tenants and as they fiercely resisted any attempts to be moved the 

battle went on for a long time. Only when local housing agencies were able to offer a large 

number of apartments that would accommodate the whole community in a different location 

was an agreement reached. Cottbus was fortunate in having a large amount of housing stock 

in one place available to relocate the residents. 

 

Such situations are likely to be encountered frequently, but many cities struggle with 

providing a large number of apartments in one place to ‘transplant’ a residential community. 

Hence their strategic plans should include contingencies to accommodate such eventualities 

by building up concentrations of vacant housing stock in districts that will be protected from 

shrinkage. A further lesson that can be drawn from Cottbus is that all negotiations with 

residents must take place on a personal level. Demonstrating that public agencies can be 

flexible together with a financial package that allows public agencies to minimise disruption 

and costs for tenants also appear to be key ingredients for effective interventions. 

 

Another challenge arises when individual property owners refuse to cooperate with the 

demolition strategy. Refusal to abandon their property can lead to long delays in the 

implementation of adjustment strategies which is illustrated by a restaurant in the district of 

Sachsendorf in Cottbus. Despite area demolition progressing around his restaurant the owner 

did not want to be relocated and insisted on remaining in the same place. This was 

problematic in many respects but in particular for the heat supplier because this restaurant was 

at the end of a long and large district heating pipe designed to provide heating for more than 

1,000 apartments (Humpal et al., 2004). After several unsuccessful attempts to reduce the 

running costs the entire supply line was taken out of service and an individual heating boiler 

was installed in the building at the expense of the heat supplier. After two years of resistance 

it was the loss of customers and an increasingly desolate environment which made the 

restaurant owner cooperate with the municipality. 

 

Buildings which have outstanding mortgage loans secured on them are a further source of 

problems. In Cottbus many recently developed apartment blocks were identified as primary 

targets for demolition, but banks which had their loans secured against the buildings refused 

to cooperate because this would have led to a loss of income from mortgage payments. Here 

the solution was to transfer existing mortgages from buildings earmarked for demolition to 

other buildings that would be maintained for the foreseeable future (Architekturwerkstatt, 

2005). Only large housing companies can offer this kind of approach, but the case of Cottbus 

shows that debt restructuring and ‘swapping’ buildings facilitates demolition if the housing 

stock that is to be demolished is not yet fully paid for. 

 

Similar problems can arise where public funding was used to modernise residential properties. 

Such improvements tend to come with a requirement that investments are protected for a 

certain period of time. Many grants from the European Union structural funds are subject to 

such conditions. Breaches of such ‘locking’ conditions result in owners having to repay the 

improvement grants they received. While demolishing a building that was recently 
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refurbished would not be acceptable, closing it to residential or other uses on the other hand 

was permissible in Cottbus. As part of the infrastructure adjustment strategy some apartment 

blocks were vacated and then the buildings were shut down until the time period which had 

locked the investments had expired. This facilitated the reduction and adjustment of service 

infrastructure as demolition progressed in the area (Koziol, 2003). 

 

A final point to be raised here is that long-term energy supply contracts also pose a barrier to 

the adjustment of service infrastructure. It is widely-used practice for housing and utilities 

providers to enter into long-term mutual contracts for heat supply. Because such arrangements 

provide long-term planning horizons and security for the supplier and the customer these 

contracts do not tend to cater for an early termination. Demolition in particular is not found as 

a potential reason for early termination in such contracts because this problem did not feature 

when the contracts were drawn up. In East Germany this poses problems for most cities which 

is the reason why the Federal Government established a framework agreement, which offers 

the special right of termination of energy supply where a building is identified for demolition 

(Schreck, 2001; Goldschmidt and Taubenek, 2003; Goldschmidt and Taubenek, 2010). Heat 

suppliers are compensated for the loss of income and a settlement was reached in which the 

city guarantees financial compensation to energy companies where the decommissioning of 

the energy supply forms part of the integrated development plan for the shrinking city. 
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