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The Affordable Metropolis
Financing Sustainable Investments in Urban Centres

Abstract
The world’s towns and cities are expanding, and as they do so, are making a
disproportionately positive contribution to GDP growth. However, to grow
sustainably, urban centres have to make major investments in their
infrastructure – across healthcare, transport, utilities and public services such
as government and education. Generating the capital needed for such
investment out of tax receipts alone is widely recognized to be impractical.
Therefore, access to private sector finance is needed, using financing
techniques that offer efficient and competitive solutions for towns and cities
and their stakeholders alike. This research paper from Siemens Financial
Services helps interested parties to gain an idea of the scale of investment
involved and, with new analytical statistics, maps out some of the key
challenges that urban centres face in establishing viable financing
arrangements, as well as describing the benefits of some of those emerging
financing methods.
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Key Findings
•

Urban economies (combined public and private sector) across the world are going to
require billions of Euros of capital expenditure between now and the end of the
decade if they are to remain economically and competitively sustainable.

•

New research from Siemens has calculated the estimated capital investment –
between now and 2020 - in the infrastructure of cities and towns of ten sample
countries across the world. To the end of the decade, the urban infrastructure
investment in each of those nations is estimated to be:-

•

o

USA

- € 2,684 bn

o

China

- € 2,521 bn

o

Germany

-€

439 bn

o

France

-€

413 bn

o

Russia

-€

398 bn

o

India

-€

367 bn

o

UK

-€

274 bn

o

Spain

-€

178 bn

o

Turkey

-€

88 bn

o

Poland

-€

70 bn

Cities that fail to invest in their infrastructure are likely to lose out competitively to
those that do, for example when the private sector specifically assesses city services
while making location or relocation decisions.

•

This will, in turn, affect volumes of local taxation paid, the strength of city economies,
the availability of employment and the overall business ‘attractiveness’ of those cities.

•

Clearly, the level of capital investment required in city infrastructures cannot be
funded from the public purse alone, nor is it desirable that this should be the case.
Private sector funding will always be required to access the required investment.

•

Cities are using a number of financing tools to access the funds that will be required
to finance these levels of capital investment. They include:o

Asset finance

o

City bonds & other capital markets issuance

o

Loans

o

Public-Private Partnerships
4

•

All these techniques are important and have their role in city infrastructure financing.
However, a single principle unites them all – city financial managers have to construct
a robust business case, for whichever financing techniques are used, in order to
ensure that the benefits accruing from the investment is affordable in the long-term,
and also to make sure that the method of paying for these investments is carefully
aligned to the benefits that they enable.

•

Term financing techniques are critical to the development of the world’s city
infrastructures and economies, whether leasing key equipment over five years, or
entering into a 50 year PPP. Such arrangements particularly help to avoid the
volatility of standard lines of credit – which will fluctuate according to spot market
conditions – and replace them with financing costs over a longer-term period which
helps to smooth out that volatility and offer reliable and known costs of finance.
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Introduction
In 2009 the number of people living in urban areas overtook the number of people in rural
1

areas. The world is now more urban than country. The transition to an urban world took
place at great speed. In 1950 around 30% of the world population was living in cities; today
slightly over 50% do so. By 2030, according to UN estimates, over 60% of the world
2

population will be city dwellers. Asia – especially China and India - will see significant shifts
to city living, with the urban population projected to increase by 1.7 billion people by 2050.

3

The rising tide of urban dwellers is putting an unprecedented strain on the infrastructure
needed to support their utility needs, their mobility, their health, their safety, and all the other
services essential to a vibrant and competitive town or city. Rapid development or renewal of
infrastructure is expensive and many authoritative voices have pointed out that such
development is unaffordable out of tax revenues alone. Even where funds or credit are freely
available, governments are concerned about the sustainability of urban financing in the
medium to long-term (for detail and references on both these points, see section, The Need
for Private Sector Finance, p.11).

The purpose of this paper is to examine the detail of urban growth and economic contribution
in ten countries around the world, to estimate the scale of capital financing that will be
required to the end of the decade, and to review some of the financing techniques available to
support this growth, in particular asset financing and Public-Private Partnerships (PPPs). For
the purposes of this paper, and its statistical analyses, the definition of ‘urban’ is that adopted
by the United Nations.

4

The very nature of urban centres themselves is changing. As droves of people flock to urban
areas, we are seeing the emergence of the megacity (cities with more than 10 million
inhabitants). In 1975 there were just four megacities: New York, Tokyo, Shanghai and Mexico
5

City. Thirty years later there are more than 20. Today, around 9% of the world population –
around 280 million people – are crowded together in megacities. The number is expected to
6

rise to 350 million over the next decade. But megacities are not the total picture. In fact,

1

UN Dept of Economic and Social Affairs, Population Division, ‘World Urbanization Prospects: The 2009 Revision’.

2

Münchener Rück, ‘Megastädte – Megarisiken’, 2005 (Munich Re, ‘Megacities – Megarisks’, Munich 2005).

3

UN Dept of Economic and Social Affairs, Population Division, ‘World Urbanization Prospects: The 2009 Revision’.

4

Ibid, http://esa.un.org/unpd/wup/index.htm

5

Economist Intelligence Unit, ‘Megacity Challenges: A Stakeholder Perspective’, 2007.

6

Economist Intelligence Unit, ‘Megacity Challenges: A Stakeholder Perspective’, 2007.
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according to a report from the McKinsey Global Institute, it is the next tranche down of city
size that is delivering the greatest expansion and contribution to economic growth.

7

These demographic changes affect just about everyone: the existing urban population, the
new arrivals, those left in the countryside, governments, businesses and non-Governmental
Organisations (NGOs). The way people and organisations live, work and plan will have to
change significantly as the distribution of the world’s population changes.

Economic magnets
The lure of urban centres is obvious; they are hubs of economic activity. Their benefits reach
beyond their physical boundaries to surrounding regions, and nations themselves. Cities and
towns are the growth engines of the world, and urbanisation is integral to economic growth.
8

A recent study of 150 metropolitan areas (these areas include the surrounding suburbs of
cities as well as their centres) in 53 countries illustrates their economic dominance. In 2007,
these 150 metropolitan areas (metros) accounted for just under 12% of global population, but
in GDP terms they accounted for 46%.

Nearly four-fifths of the metros surveyed had incomes above their respective national
average. This was particularly noticeable in the emerging economies of Eastern Europe, Latin
America and the Middle East where the income in major metros exceeded the respective
9

national average by at least 80%. Individual country studies show similar patterns. China’s
cities, for example, account for 48% of its total population and 70% of its national GDP.
India’s cities, with 31% of population, produce 83% of national GDP.

10

11

The lure of cities is not just financial, it is about quality of life. Traditionally, the growth of cities
has been accompanied by the provision of services such as parks, sports facilities and teams,
and the growth of a cultural sector. They become centres of innovation and creativity. They
attract a concentration of knowledge and talent.

7

12

McKinsey Global Institute, Urban World – Mapping the economic power of cities, March 2011.

8

Metropolitan Policy Program, Brookings Institution, and LSE Cities, ‘Global Metro Monitor: The Path to Economic
Recovery’, December 2010.
9
Metropolitan Policy Program, Brookings Institution, and LSE Cities, ‘Global Metro Monitor: The Path to Economic
Recovery’, December 2010.
10

ADB, ‘Orientation Program for Member Countries’, 2008, cross-referenced with UN Population Division, ‘World
Urbanization Prospects’ (2009).
11

ADB, ‘Orientation Program for Member Countries’, 2008, cross-referenced with UN Population Division, ‘World
Urbanization Prospects’ (2009).
12

RICS, ‘RICS Vision for Cities: Planning and Delivering Urban Infrastructure to Achieve Sustainable Growth’, March

2010.
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But the image of cities as havens of creativity, culture and public amenities has a murkier
underside. Almost one in three of the world’s urban population lives in a slum, without access
13

to good housing or basic services. Ask these slum-dwellers, or the commuters facing hours
of traffic congestion through the urban sprawl, about quality of life and cultural enrichment,
and they will be less convinced. The world’s cities, megacities and metropolitan areas are
blighted by inadequate infrastructure. They are not all sustainable, in both economic and
environmental terms.

The Infrastructure Gap
The growth of the urban environment, especially in emerging markets, has created a pressing
need for investment in infrastructure. A recent study in McKinsey Quarterly places this
demand on a par with the Industrial Revolution and the post-World War II reconstruction of
14

Europe and Japan. The demand is all-encompassing: homes, offices, factories, shopping
centres, schools, hospitals, and the essential urban infrastructure of transport, telecoms,
water, waste water and power.

The population statistics around cities and towns are astonishing, but the figures become truly
astounding when one looks at the investment needed to support the world’s growing urban
population. Global estimates for the investment needed in infrastructure over the next quarter
century top $50 trillion, though the level of actual investment will be lower.

15

The category of infrastructure into which investment is most likely to be directed varies
according to region and stage of development. In Asia Pacific the priority is developing the
water infrastructure for rapidly developing towns and cities, and power; in Europe it is
transportation, and in the Americas it is healthcare.

13

UN-HABITAT, ‘State of the World’s Cities report’, 2006.

14

McKinsey Quarterly, ‘How the growth of emerging markets will strain global finance’, December 2010.

15

Urban Land Institute and Ernst & Young, ‘Infrastructure 2011: A Strategic Priority’, 2011.
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The needs of emerging markets may dominate future investment plans, but the ageing cities
of the West require urgent attention. In most developed Western economies and urban
centres, some element of the infrastructure stands in desperate need of renewal - from
nineteenth-century sewage systems, to twentieth-century telecoms and transport systems.

For instance, EU energy commissioner Günther Oettinger recently stated that Europe's
electricity infrastructure is "ageing and not prepared for future challenges." He continued:
"Without changing this situation we will not meet our energy and climate targets and will
16

hamper our competitiveness."

In the US, the chief executive of a global package delivery

company is quoted as saying: “The US is not going to be competitive with the rest of the world
if we don’t have the proper infrastructure.”

17

Meanwhile, in younger economies, India’s electricity generation capacity is already 16-20%
short of what is needed to meet peak demand;

18

Turkey is heavily dependent on foreign

energy sources and needs to invest in power generation; and in Moscow, the city’s mayor has
stated that road-building and the development of the transport infrastructure are a priority
given the rising number of cars in Moscow.

19

16

The Parliament, ‘EU commissioner brands Europe’s electricity infrastructure as “ageing”’, 10 February 2011;
http://www.theparliament.com/latest-news/article/newsarticle/eu-commissioner-brands-europes-energy-infrastructureas-ageing/
17

Financial Times, ‘US: Obstacles to Progress’, 1 August 2011; http://www.ft.com/cms/s/0/01ff75ec-bc6c-11e0-acb600144feabdc0.html#axzz1VNS1As8P

18

McKinsey Quarterly, ‘Asia’s $1 trillion infrastructure opportunity’, March 2011.

19

Moscow International Portal, Investment projects:
http://moscow.ru/en/infrastructure/business_finance/investment_projects/
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Unlike the other larger EU member states, Poland does not have a high-speed rail
infrastructure, resulting in heavy road congestion and a loss of competitiveness. India’s
inadequate roads and rail systems mean that up to 50% of fruits and vegetables rot before
they reach market. India is seeking financing for desperately needed infrastructure to sustain
growth and ensure that cities like Mumbai become ‘world class cities’.

Another identified need in both mature and emerging urban centres is investment in safety
and security infrastructure. Terrorism is a threat, but so too are organised crime, the failure of
ageing infrastructure and natural disasters. A single break in London’s Thames Flood Barrier
20

could cause flooding resulting in EUR 33 billion worth of damage. As cities grow, so do the
potential costs of safety or security breaches. The devastation wrought by Hurricane Katrina
on New Orleans illustrated this with tragic intensity.

The wish-list of desired infrastructure is long, but that is not to say that austerity has stalled
infrastructure investment around the world. In the EU there is still a prevailing view that public
investment in infrastructure resuscitates economies, creates jobs and drives competitiveness.
Therefore, France, Germany, Spain and Italy continue to invest in high-speed rail links and
21

freight networks between cities and towns – not just domestically but across borders.

The UK – despite its current austerity plans – has pledged £200 billion over the next five
years to national infrastructure projects including rail, energy production, carbon capture
22

projects and broadband. In the US the Federal Government has devoted funds to road
23

repairs and building-high-speed rail links through the Recovery Act stimulus package.

China’s infrastructure projects include a 10,000-mile high-speed rail network. New airports,
ports and subway systems have already been completed, and others will be rolled out as
24

China tackles the traffic congestion caused by urban growth. Recently completed projects in
India include a subway line in New Delhi, a new airport in Hyderabad, and a metro and a new
airport in Bangalore.

25

20

Ulrich Eberl, Beltz und Gelberg, ‘Zukunft 2050: Wie wir schon heute die Zukunft erfinden’, (“The future in 2050:
How we are already inventing the future today”), 2011.

21

Urban Land Institute and Ernst & Young, ‘Infrastructure 2011: A Strategic Priority’, 2011.

22

Urban Land Institute and Ernst & Young, ‘Infrastructure 2011: A Strategic Priority’, 2011.

23

Financial Times, ‘Obama unveils infrastructure plan, 6 September 2010; http://www.ft.com/cms/s/0/1f4caf04-b9c811df-968f-00144feabdc0.html#axzz1TmqnIrAG
24

Urban Land Institute and Ernst & Young, ‘Infrastructure 2011: A Strategic Priority’, 2011.

25

ibid
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Complexity and Cohesion
Urban centres in general, and major cities in particular, punch above their weight
economically. They also punch above their weight in terms of the demands they place on
governments, local authorities and planners. They need big solutions, big investments, big
leadership, big decisions and big ideas. They need an efficient, holistic approach that cuts
through organisational and departmental silos and the barriers that often exist between
national, regional and municipal governments.

According to the Royal Institute of Chartered Surveyors, infrastructure planning, investment
and financing present five major challenges:

The need to coordinate and balance the input and needs of different stakeholders. These
include governments, local and municipal authorities, planners and planning authorities,
business, healthcare providers, environmental NGOs, utilities companies, transport providers,
security services, finance providers and citizens. Stakeholders also include the users of the
future: if the population of a city is forecast to grow by millions, one needs to take account of
the people who will live and work in peripheral suburbs or slums that do not yet exist.

The long-term timescales required to plan and implement projects: The timescale of most
infrastructure projects is longer than the term of most elected governments and
administrations. This often requires a bi- or tri-partisan approach, with politicians and officials
devoting energy and resources to projects that could benefit a future government from a rival
party. Meanwhile, policymakers are distracted from long-term planning by current
development problems, from unemployment to crime.

Competition: In a globalised economy, cities compete with other cities thousands of miles
away. When planning infrastructure projects and developing the fabric of a city, governments
and planners are competing with other cities in terms of cost, health and safety frameworks,
tax regimes, climate-change future-proofing, the costs and time associated with the planning
regime and the cost of finance.

26

Finance: From the crisis in the Eurozone, to the dispute over the federal debt ceiling in the
US, to the fluctuating tax revenues available in economies still trying to recover from the
global financial crisis, relatively few countries have the capital or the taxation revenues to
finance their infrastructure needs. Meanwhile, banks, still recovering from the global financial

26

RICS, ‘RICS Vision for Cities: Planning and Delivering Urban Infrastructure to Achieve Sustainable Growth’, March
2010.

11

crisis and strengthening their capital buffers in line with Basel III, are also reluctant to extend
27

loans for infrastructure.

Political change: Perhaps one of the most significant threats to long-term city infrastructure
planning and finance is political and policy change. If project risk is being shared with the
private sector, then a volatile political outlook, when city or regional government changes its
policy outlook every few years, can essentially undermine the notion of a stable, long-term
approach to project financing agreements and their risk profile.

28

Urbanisation creates tremendous economic opportunities but its demands can unbalance
government budgets. At a time when governments of all political hues and across different
continents are being forced to adopt austerity measures, how can they reconcile increased
investment in urban infrastructure with the need for prudent fiscal management?

27
28

ibid
ibid
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The Need for Private Sector Finance
All around the world, it is widely recognized that public authorities are unable to finance their
future infrastructure needs. In India, for instance, ever since the 1998 Rakesh Mohan
Committee Report quantified the financial implications of bringing India’s infrastructure up to a
globally competitive standard, it has been clear that public budget resources, whether central,
state, or local, will always be insufficient on their own to fund the infrastructure investment
needed by Indian cities.

29

On the other side of the world, the USA is seeing a variety of

public-private arrangements set in place, such as the Local Infrastructure Financing Tool
(LIFT) Program in Washington State.

30

In Europe, no doubt fuelled by economic and fiscal uncertainty in the Eurozone, PublicPrivate Partnerships (PPP) are becoming increasingly popular to harness private sector
participation in infrastructure investment. The European PPP Expertise Centre (EPEC)
reports

31 32

that there has been an increase in the average transaction size resulting from a

large number of deals exceeding EUR 500 million in value. These include: the Flemish
Schools in Belgium; the High-Speed Rail Poceirao to Caia in Portugal; the Pinhal Interior
Shadow Toll Road in Portugal; the Barcelona Metro Lines in Spain; the GSM-R Rail
Communication project in France; the A15 Maasvlakte-Vaanplein in the Netherlands; the New
Karolinska Solna University Hospital in Sweden; and the Southmead Hospital in the UK.
There are other pressures to seek private sector finance. In Spain, for example, a law passed
earlier this year means that town halls cannot request new financing facilities until they have
reduced their debt and deficit levels.

33

In the US, the municipal sector faces a combined,

estimated shortfall ranging between $56 billion and $83 billion in 2010-2012, caused by
factors such as reduced municipal revenue receipts. In a survey of city finance offices by the
National League of Cities in 2011, 69% expected to delay or cancel capital infrastructure
34

projects.

But the financial crisis has prompted different governments and policymakers across the
world to innovate and modernise. Their responses range from streamlining government, to
finding creative ways to raise revenues, to forming new PPP, to privatisation.

29

Urban Infrastructure Financing (http://www.urbaninfrastructureindia.org/pdf/6-InfraFinance_web.pdf)
Source: http://www.cityoftacoma.org/page.aspx?cid=9193
31
Source: http://www.eib.org/epec/
32
Source: http://www.eib.org/epec/resources/epec-market-update-2010-public.pdf
33
Royal Decree, 2010, Artículo 14. Aplicación a las entidades locales.
30

34

Christopher W. Hoene and Michael A. Pagano, National League of Cities, ‘Research Brief on America’s Cities’,
October 2010.
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In Asia, where traditionally infrastructure was funded by governments or domestic banks, the
global financial crisis has led some governments to ease restrictions on foreign investment
35

and to look at PPPs. It is estimated that $1 trillion of infrastructure projects in Asia will be
open to private investors under PPPs, especially in markets like India, Indonesia, Thailand,
Vietnam and the Philippines, whose domestic private capital markets are not as deep as
those in China and Malaysia.

Even in China, there are concerns about ramping public debt still further. An influential
academic paper last year raised concerns that China’s local government borrowing via Urban
Development Investment Vehicles (UDIVs) has soared since 2008.

36

The paper does not

question short-term credit and fiscal risk but, instead points to the widely discussed concern
that super-rapid development in China is economically sustainable in the long-term. This is
echoed by the Chinese authorities themselves. At a State Council meeting in July 2011,
Premier Wen is quoted as saying that Beijing would look to curtail borrowing by local
governments, as well as UDIVs. The official Xinhua news agency’s reporting of the statement
after the meeting

37

said, “The size of local government debt being formed over the past

several years is relatively big and some risks loom, as some regions and industries are weak
in repaying their debt…. Local governments must continue to clean up and standardise the
financing vehicles in a timely manner.”

Governments turning to private finance have a host of choices open to them, including asset
finance, structured finance, loan financing, and project and equity participations via PPPs. It’s
a rich choice, and one that transforms many infrastructure projects from being desirable to
being feasible.

Nevertheless, the use of private finance raises new issues for governments and policymakers
at all levels. They need reliable regulatory and public accounts frameworks; viable pricing and
subsidy mechanisms to ensure that basic services are affordable; appropriate risk
management processes and guarantees; and effective finance and legal expertise. Above all,
all parties need transparency. Governments, citizens and stakeholders need to be assured of
a fair deal for access to private sector finance; and private sector financiers need to deliver a
fair return to their shareholders and investors.

35

McKinsey Quarterly, ‘Asia’s $1 trillion infrastructure opportunity’, March 2011.
Tong and Yao, China’s Rising Local Government Debts Spark Concerns, East Asian Policy (EAP), Vol.2, No. 3,
Oct/Dec 2010, East Asian Institute, National University of Singapore.
37
Asian Times, China Business, 21 July 2011.
36
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The Scale of the Challenge, Part 1 - Anecdotally
Are urban centres around the world, then, yet playing successfully enough in the world of
private sector finance? To answer this key question, it is first necessary to describe the scale
of the infrastructure financing challenge that cities and towns across the globe face.

First, a selection of country anecdotes gives an illustrative overview.

In India, the government's "Power for All" mission continues to fall short of its goal: experts
estimate that India will need 160,000 megawatts of additional capacity by 2017, alone costing
$405 billion.

38

The American Society of Civil Engineers (ASCE) has released a report which

showed that in 2010, deficiencies in America’s roads, bridges, and transit systems cost
American households and businesses more than $129 billion, including approximately $97
billion in vehicle operating costs, $32 billion in delays in travel time, $1.2 billion in safety costs,
39

and $590 million in environmental costs.

In China, major cities are struggling to handle

traffic congestion as China's expanding middle class keeps buying cars in volumes the new
road systems cannot handle. A 2010 IBM survey ranks Beijing's "commuter pain" as tied for
the world's worst with Mexico City.

40

In the UK, according to the Treasury, infrastructure spending may need to run at £40 billion to
£50 billion each year up to 2030. The National Infrastructure Plan published by the
government on 25 October 2010 crucially identifies five infrastructure sectors: energy;
transport; digital communications, flood management, water and waste; and intellectual
capital, and suggests that over the next five years £200 billion will be invested in these
sectors. Only in part will the £200 billion investment challenge be met through public sector
funds, the vast bulk - more than three-quarters - will be delivered through private sector
41

investment.

The transportation infrastructure in Russia is underdeveloped. The central government is
naturally aware of this, and is planning on investing heavily in these sectors, to avoid further
bottlenecks. Russian roads are amongst the worst in the world. Almost 60% of roads in
Russia fail to meet minimum riding quality requirements and almost 52% fail to meet minimum
42

strength requirements.

38

Ernst & Young, Global Infrastructure Prospects, 2011.
Source: http://www.metro-magazine.com/News/Story/2011/07/Report-Crumbling-transportation-infrastructurecould-cost-U-S-3-1-trillion.aspx
40
Ernst & Young, Global Infrastructure Prospects, 2011.
41
Source: http://www.bbc.co.uk/news/business-11642433
42
Source: http://www.dk-export.dk/media/Rusland_Sector_AIRPORTS_ROADSRAILWAYS.pdf
39
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Polish road infrastructure is in severe need of modernisation: holidaymakers face summers of
jams in roadworks and railway overhauls. Only 45 percent of planned highway and 40 percent
of train-track look set to be finished in 2012, according to Janusz Piechocinski of the
43

parliamentary infrastructure commission. In Turkey, the Minister of Transportation and
Communications, Binali Yildirim outlined his Ministry’s ten year plan to develop infrastructure
in time for the 100th anniversary of the Turkish Republic in 2023. He is keen to implement
key projects focusing on maritime infrastructure (including ports), roads (including highways
and interstates), rail (both urban and intercity fast rail), airports and an advanced metro
44

system in Istanbul, where traffic congestion poses a real problem.

The European Court of Justice ruled on 14th April that over 40 Spanish localities are still not
compliant with the requirements of EU wastewater legislation, seven years after Spain
received a first warning from the European Commission. With the onset of the crisis, central
and regional water infrastructure budgets have been slashed. As a result, upgrading of
wastewater infrastructure has fallen behind schedule and the sentence of the European court
is a clear warning “that all sectors, public and private, have to play with the new rules.”

45

Finally, in Germany, the energy regulator, Bundesnetzagentur (BnetzA), called for the swift
expansion of power transmission grids in September 2010 in order to cope with the rise of
green power, transmitting electricity from wind power rich areas to consumption centres.
Lengthy procedures have created bottlenecks, said the BnetzA Head. German energy agency
DENA announced in 2005 the need for 850km of new power lines by 2015, however, only
90km have so far been established.

43

46

Source: http://ph.news.yahoo.com/pressure-poland-euro-2012-014722663.html

44

Source: http://www.cityoflondon.gov.uk/NR/rdonlyres/B1D94A39-C512-4D27-941DFFCC0EE8C56A/0/BC_LM_Turkey2011VisitReport.pdf
45
Source: http://www.globalwaterintel.com/archive/12/5/general/spain-last-chance-saloon-wastewater-treatment.html
46
Source: http://www.offshorewind.biz/2011/01/14/germany-infrastructure-report-q1-2011/
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The Scale of the Challenge, Part 2 – Statistics
The scale of the infrastructure investment can also be quantified, thanks to new analysis from
Siemens Financial Services. The analysis examined a selection of countries around the
globe: Germany, France, the UK, Spain, Poland, Turkey, the USA, China, India and Russia.
This selection of countries was designed to cover both established economies and rapidly
emerging ones.

In each case, forward estimates for likely capital investment in city infrastructure to the end of
47

48

the decade were obtained from established sources . These estimates are therefore by
definition conservative, as they do not embrace, for instance, the investment sums necessary
for environmental sustainability, nor do they include any investment boost that a city may be
envisaging to increase its competitive ranking relative to other global counterparts.

City infrastructure was defined as the following component parts:•

Healthcare

•

Transport

•

Utilities

•

Public Sector (government and education)

It should be noted that these capital investment estimates embrace all assets except for real
estate. Definitions of each segment are indicated in fig.1 below. In order to maintain a
consistent comparison between different countries, some elements of a city’s infrastructure –
such as transport services or telecoms – have been included despite the fact that in some
countries these are state enterprises, but in others are owned and run by the private sector.
Nonetheless, the elements of city infrastructure included in this study are deemed to be
essential to that city’s effective operation and competitiveness.

47

Principally data from economic analysts, Global Insight.
Total country capital investment estimates were used to form a national per capita capital investment estimate.
The per capita investment was then multiplied by the urban population in order to provide a figure for totality of the
nation’s towns and cities. Estimates were also calculated in the same way for each of the three largest cities in each
country.

48
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Fig 1
Healthcare Total
Healthcare

Health and
Social Services
Transport Total

Post & Logistics

Logistics (Freight Coord., Storage &
Warehousing)
Postal Services
Airport Operations

Transport

Transportation
Infrastructure

Harbour Operations
Railway Terminal Operations &
Track Operations
Road Operations
Airline Transportation Services

Transportation
Service

Railway Transportation Services
Water Transportation Services
Utilities Total

Utilities

Electricity, Gas and
Steam
Water and Sanitation

Solid Waste & Recycling
Water/Wastewater

Telecommunication
Public Sector Total

Public Sector

Public
Administration,
Public Security &
Defence
Education

Using this method, estimated capital expenditure was calculated for the totality of each
country’s towns and cities to the end of the decade. Estimates were also generated for each
country’s three largest cities. The resulting statistics are shown on the following pages.
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Germany
Population
(million)

81.47

Population
(million)

313.23

Urbanization
Rate

Sector

74.40%

Total
Infrastructure
Total
Business
Total

Urbanization
Rate

Sector

83.40%

Total
Infrastructure
Total
Business
Total

Urban Capex to
2020 (€)

Berlin Capex to
2020 (€)

Hamburg Capex to
2020 (€)

München Capex to
2020 (€)

439,218,161,588

25,002,338,630

12,945,675,952

9,779,936,041

148,645,301,528

8,461,581,259

4,381,225,718

3,309,839,321

587,863,463,116

33,463,919,888

17,326,901,669

13,089,775,362

Urban Capex to
2020 (€)

USA
New York Capex
to 2020 (€)

LA Capex to 2020
(€)

Chicago Capex to
2020 (€)

2,683,460,584,352

199,431,451,525

131,024,622,493

94,493,088,902

471,573,651,501

35,046,766,987

23,025,402,358

16,605,591,763

3,155,034,235,852

234,478,218,512

154,050,024,850

111,098,680,664

China
Population
(million)

1337

Urbanization
Rate

Sector

47.60%

Total
Infrastructure
Total
Business
Total

Urban Capex
to 2020 (€)

Shanghai Capex
to 2020 (€)

Beijing Capex
to 2020 (€)

Chongqing Capex
to 2020 (€)

2,521,142,089,722

6,572,132,976

4,910,832,892

3,727,621,679

426,999,313,690

1,113,105,160

831,735,063

631,337,641

2,948,141,403,412

7,685,238,136

5,742,567,955

4,358,959,320

India
Population
(million)

1,189

Urbanization
Rate

Sector

30.60%

Total
Infrastructure
Total
Business
Total

Urban Capex
to 2020 (€)

Delhi Capex
to 2020 (€)

Mumbai Capex
to 2020 (€)

Kolkata Capex
to 2020 (€)

366,647,995,006

22,289,859,578

20,161,211,543

15,645,468,790

44,594,535,373

2,711, 063,322

2,452,160,856

1,902,921,660

411,242,530,379

25,000,922,900

22,613,372,399

17,548,390,450

Poland
Population
(million)

38.44

Urbanization
Rate

60.30%

Sector

Urban Capex
to 2020 (€)

Warsaw Capex
to 2020 (€)

Kraków Capex
to 2020 (€)

Total
Infrastructure

69,573,070,287

5,137,640,134

226,882,454

Total Business

23,753,118,872

1,754,054,785

77,460,516

Total

93,326,189,159

6,891,694,918

304,342,970
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France
Population
(million)

65.31

Population
(million)

138.74

Urbanization
Rate

Sector

81.80%

Total
Infrastructure
Total
Business
Total

Urbanization
Rate

Sector

74.00%

Total
Infrastructure
Total
Business
Total

Urban Capex to
2020 (€)

Paris Capex to
2020 (€)

Marseille Capex
to 2020 (€)

Lyon Capex to
2020 (€)

412,855,919,809

81,068,326,988

11,356,023,093

11,347,742,502

76,587,597,634

15,038,729,277

2,106,619,975

2,105,083,868

489,443,517,443

96,107,056,264

13,462,643,068

13,452,826,370

Urban Capex
to 2020 (€)

Russia
Moscow Capex
to 2020 (€)

Saint Petersburg
Capex to 2020 (€)

Novosibirsk
Capex to 2020 (€)

397,991,184,769

40,883,060,808

17,730,145,805

5,414,739,760

75,532,869,831

7,759,003,286

3,364,920,748

1,027,637,920

473,524,054,601

48,642,064,094

21,095,066,553

6,442,377,680

Urban Capex
to 2020 (€)

Madrid Capex
to 2020 (€)

Barcelona Capex
to 2020 (€)

Valencia Capex
to 2020 (€)

177,754,957,140

29,654,884,959

25,762,856,411

4,126,174,549

30,613,742,560

5,107,295,056

4,436,992,737

710,627,976

208,368,699,700

34,762,180,015

30,199,849,148

4,836,802,525

Spain
Population
(million)

46.75

Urbanization
Rate

Sector

75.00%

Total
Infrastructure
Total
Business
Total

Turkey
Population
(million)

78.79

Urbanization
Rate

Sector

66.90%

Total
Infrastructure
Total Business
Total

Urban Capex to
2020 (€)

Istanbul Capex
to 2020 (€)

Ankara Capex to
2020 (€)

İzmir Capex to
2020 (€)

88,339,873,161

17,632,892,220

6,544,162,178

4,561,635,102

13,136,822,728
101,476,695,890

2,622,147,519
20,255,039,739

973,167,556
7,517,329,733

678,350,438
5,239,985,540

UK
Population
(million)

62.7

Urbanization
Rate

Sector

78.60%

Total
Infrastructure
Total
Business
Total

Urban Capex to
2020 (€)

London Capex
to 2020 (€)

Birmingham Capex
to 2020 (€)

Manchester
Capex to 2020
(€)

273,627,341,484

47,910,448,856

12,778,891,377

12,505,166,547

63,196,128,718

11,065,249,826

2,951,373,426

2,888,154,782

336,823,470,202

58,975,698,683

15,730,264,803

15,393,321,329
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Key Financing Techniques
There are a wide range of methods through which towns and cities have accessed finance:
state borrowing facilities, loans through major banks, by issuing bonds on the capital markets,
and a raft of others. This paper has chosen to focus on two techniques that are proving to be
efficient and effective. For proof points of these techniques in real-life examples, please refer
to the case study summaries section at the end of this paper.

Those two techniques – asset finance and PPPs - bring a number of advantages which
simply borrowing capital does not. The former allows infrastructure and equipment to be
acquired on a ‘pay-as-you-go basis’; the latter often allows project risk to be shared with the
private sector financier(s). Those benefits are described in the following sections.

Asset Finance
Not all infrastructure requirements are huge projects such as roads or water systems.
Anything from an MRI scanner, to LED traffic lights, to e-car power distribution, to refuse
vehicles, to air-conditioning systems, are all suitable candidates for asset finance, usually as
some form of leasing or rental.

In the light of austerity regimes coming into force across Europe and the US, along with
pressure for financial sustainability in emerging economies noted earlier in this paper, public
services in the world’s cities and towns are less and less able to have a growing proportion of
their annual capital budgets tied up in equipment. However, a proportion of capital is currently
“frozen” in public service systems across the globe, and is not effectively or efficiently
deployed. Frozen capital is defined as capital funding which is not appropriate for the
purposes to which it is being applied, and is therefore not delivering adequate return on
investment. Asset-financing techniques such as leasing and rental can free up this frozen
capital.

Moreover, as recent changes to ratings agency views of national and municipal credit ratings
have shown, public sector organisations may become more susceptible to fluctuations in the
price of credit. They are therefore understandably attracted by financing methods which
secure an alternative, predictable level of monthly payments for the whole financing period
(safe from fiscal, economic and ratings volatility), and which cannot be foreclosed during that
period so long as payments are maintained. By spreading capital expenditure in this way, the
need for periodic outlay of large sums is reduced, by definition therefore, increasing the funds
available for operating expenditure.
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Access to up-to-date technology is critical to competitiveness in a city’s infrastructure. In
service provision, human productivity is hugely enhanced through access to the latest
technological innovations, as is access to the widest possible talent pool through flexible and
remote working practices. In healthcare, the latest technology enables faster, more accurate
diagnosis and treatment, while transport and logistics networks are able to deliver just-in-time
economies through technological innovation. Recent research suggests that leasing IT
systems and replacing them every three/four years can reduce IT systems total cost of
ownership by 25 per cent.

49

This is because support costs and downtime soar after the four

year period.

Within business environments, economists have for many years advocated ownership of
appreciating assets (property being the classic example) and the ‘rental’ or leasing of
depreciating ones (vehicles and technology). Financing techniques that enable a city’s public
services to upgrade to a superior technology at certain points are therefore gaining in
popularity.

In summary, asset-financing plans allow a city’s public services to use a financing facility that:
(a) simply charges a fixed equipment lease/rental and maintenance cost against
revenue budgets,
(b) introduces the possibility of the organisation being able to upgrade its technology
in broad line with technology developments without having to write down the full
capital cost of purchase.
(c) Allows monthly payments to be fixed for the full financing term, with no risk of
variation because of economic or financial market fluctuations

The result is a much more transparent and accurate visibility for financial managers of the
true cost of the asset over time. By correlating the asset finance costs with public service
delivery volumes, a cost-per-use can be calculated, all of which more closely reflects the
trend away from global needs funding, and towards payment per service. Ultimately, this
allows financial managers in the public sector to make much more acute judgements about
the affordability and cost-benefits of each equipment acquisition or upgrade.

Public Private Partnerships (PPPs)
The great attraction of PPPs for city infrastructure investment is that the financiers not only
provide the required capital funds, for a transparent rate of return over a long period, but will
also often share an element of the project risk by classing their investment as equity. This
type of investment is therefore likely to encourage minute scrutiny from knowledgeable
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IDC, Managing IT Infrastructure Renewal, September 2010.

22

investors, coupled with their technical expertise which help ensure projects are completed on
time and on budget, and produce the public service outcomes that were originally envisaged.

The European PPP Expertise Centre (EPEC) reports

50 51

that the UK remains by far the most

active PPP market across the EU followed by France, Germany and Spain. However, Spain
was the largest PPP country in value terms, overtaking the UK for the first time. Portugal
ranked third, thanks to two very large projects. These three countries accounted for 63% of
the overall market value. In terms of sector, transport accounted for just under 50% of the
European PPP market value in 2010. For the first time, non-transport sectors represented
more than half of the PPP market value. And the share of “education and healthcare”
transactions increased to 35% of the PPP market value and 51% of the number of deals.

Of course, given the stringent financial conditions of deals in the aftermath of the financial
crisis the most pressing challenge for private players and bidders participating in PPP projects
is the ability to understand, assume and manage risk while pricing competitively.

These risks do not merely cover the financial aspect, but extend to contractual, political and
technical facets of the deal. Given the increasing complexity of PPP projects, there is a clear
52

and present need for a more cohesive approach. In a survey conducted by SFS , a clear
majority of the interviewed European public services finance heads emphasised the
importance of higher skills and private sector experience, to facilitate improved judgments on
risk evaluation, pricing, resource allocation and management of public private partnerships.

In fact, governments are directly looking into skills required to make PPPs successful, with
those in Germany, Ireland and Italy developing dedicated PPP units. Additionally, Germany
has a public private partnership taskforce to support individual projects and help knowledge
transfer.
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Source: http://www.eib.org/epec/
Source: http://www.eib.org/epec/resources/epec-market-update-2010-public.pdf
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‘A study of trends in investment & financing in the public services sectors across six European countries- UK,
Germany, France, Italy, Spain, Sweden, May 2007.
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Conclusions
Urban growth is a global phenomenon, from the established economies of the US and
Europe, through rapid growth neighbours in Eastern Europe, Turkey and Russia, to the
emerging giants of India and China.

To remain economically competitive, these growing cities and towns around the world need to
invest in their infrastructure, across transport, healthcare, utilities and public services such as
government and education. Yet financing this infrastructure growth through tax receipts is
widely recognised to be impossible. It is essential for city infrastructure development to
access private sector finance, but to do so using techniques that efficiently allow those
financing models to be sustainable over time, and not simply store up financial headaches for
the future.

Asset finance and public-private partnerships appear to be significant players in the way
forward. While one helps urban centres acquire the equipment and technology needed to
service their ‘customers’ with the latest, most efficient and effective technologies, the other
encourages the private sector not only to provide the required capital funds, but also to share
in the risks involved with public sector projects.

However, both parties, the funded and the funder, need to operate within a recognised and
strict set of rules that allow citizens and stakeholders to obtain a fair and equitable access to
private sector finance, while also allowing financiers to obtain a fair return on investment from
these participations.
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Appendix 1 - Case Study Summaries
China
Case 1:
At the forefront of economic development of Beijing, Chaoyang District, which boasts a
population of 2.29 million, has been fervently promoting energy saving and emission
reduction in recent years in order to meet the target of the 11th Five-year plan of reducing
energy consumption by 20%. In October 2009, Siemens signed a strategic partnership with
Beijing Chaoyang District Government to promote energy saving and emission reduction in
public buildings and other relevant sectors in the District. The project provides Chaoyang
District Government with an equipment leasing solution from Siemens Finance and Leasing
(SFLL) over five and a half years which allows project costs to be met wholly from the savings
achieved through reduced energy consumption and better operational efficiencies. The retrofit
of government buildings and the unique combination of leasing and an Energy Performance
Contract (EPC) from Siemens is a first in China.

Case 2:
Affiliated Hospital of Jining Medical College, located in Jining, a city in south-western
Shandong province, was founded in 1987 and it is now a provincial general hospital
integrating clinical treatment, education, research, prevention, health care and rehabilitation.
2

In 2005, the hospital was under capital pressure after the establishment of a 60,000 m new
building. However, acquisition of the latest medical equipment remained an urgent priority. By
cooperating with SFS, the hospital was able to purchase up-to-date medical equipment
including CT, MRI, DSCT, through a leasing arrangement. The unique advantage of
combining technology and financing solutions from a single source has already prompted the
hospital to make three repeated orders with SFS in the past five years. To date, the hospital
owns professional medical equipment valued at RMB 282 million.

Turkey
Turkey’s leading healthcare institution, the Acibadem Hospital Group, the only healthcare
company whose shares are traded on the Istanbul Stock Exchange, was seeking a long term
financing solution for radiology equipment for new hospitals they were planning to open in
Istanbul and Kayseri. It signed a financial leasing contract with Siemens, including €19.3
million in financing for medical equipment with a two-year grace period and nine-year
maturity. Despite the fact that the transaction coincided with the global economic crisis, the
transaction was concluded with successful CHF pricing. In this way, Acibadem had the
opportunity to invest in the latest high technology radiology equipment.
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Germany
Case 1:
In 1995, Berlin introduced an energy-saving strategy to reduce CO₂ emissions. The German
capital also faced a financial challenge: the total energy costs of some 200 public buildings
were over €17 million a year. To sustainably reduce CO₂ emissions and cut costs, Berlin
entered into an energy-saving partnership with Siemens. With a so-called energy-saving
performance contract, Siemens calculated and realized the potential savings in energy and
operating costs at each building. Under the terms of the contract, the costs of required
investments are offset by contractually guaranteed savings. With an initial investment of €28.5
million, Berlin has been guaranteed to save €5.3m annually for refinancing; this will result in
an impressive € 63.6m in total over the twelve-year contract period. Aside from the energy
consumption savings, this project also helps Berlin to reduce its CO₂ emissions by a
respectable 25% a year. This translates into 29,000 tons annually, or 348,000 tons over the
contract period.

Case 2:
Freiburg, a midsized city in south-western Germany, has taken the environmental lead by
acquiring advanced traffic-light technology to reduce power consumption and make financial
savings. Together with Siemens Industry Sector, SFS worked with the city’s traffic department
to construct an innovative, tailor-made financing package that would make the investment pay
for itself over 15 years. It was calculated that the accumulated energy savings from 53 new
LED traffic signals would be more than sufficient to pay for the financing costs, including the
installation, service and maintenance costs. The city will own the traffic lights at the end of the
financing term.

Case 3:
Stadtwerke Lübeck, a public utility provider in Lübeck, supplies approximately 140,000
households with electricity, water, gas and heat. It was looking to modernise its heating and
warm-water treatment plant with the help of an intelligent, off-balance-sheet financing model.
Based on a sale-and-lease-back contract model, Siemens Building Technologies (BT) and
Siemens Finance & Leasing were able to offer a complete solution to the company. Through
energy-budget contracting, Siemens guaranteed consumption for the public utility company,
which would be passed on to the city of Lübeck. The single source solution from Siemens
enabled Stadtwerke Lübeck to undergo modernisation with ease and comfort under
favourable financing conditions.
Russia
Siemens offered the Russian State Railways (RZD) an innovative technological solution to
modernize its existing fleet that comprised project planning, delivery and a 30-year
maintenance contract for eight Velaro Rus high-speed trains. In July 2009, the maiden trip of
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the Velaro Rus took place on the route between Moscow and St. Petersburg. The two cities
have been connected by regular train service since the end of 2009. SFS designed a
customized financial solution for this project, with SFS’ advisory and structuring work enabling
RZD to obtain a long-term bank financing at very attractive conditions for the acquisition of the
vehicles. The financing, which covers the entire project volume of €318 million, includes Euler
Hermes covered and uncovered bank loans. Thanks to the comprehensive solution, RZD can
significantly reduce the operating cost of the fleet over its life cycle. The financing solution
jointly structured by SFS was also recognized as Deal of the Year by Trade Finance
magazine

France
The National Marine Museum - Musée de la Marine – is dedicated to the history of the French
th

navy and naval dockyards from the 13 century onwards. Its large collection embraces a
wide array of vessels, scale models, maps and historic navigational instruments. As part of
its regulatory compliance as a national museum, the Musée de la Marine had to replace its
smoke detection system. The new system represented a considerable outlay for an institution
with finite resources. After a competitive tender, the Museum chose an all-inclusive financing
package from Siemens Financial Services in the form of a five year financial lease agreement
covering the equipment, maintenance and insurance. The investment thereby became much
more affordable through regular monthly payments spread over the five year period at a
predictable fixed rate, involving no need to raise extraordinary finds for capital expenditure.

UK
To develop 4GW of wind farms by 2020 in the Hornsea zone, comprising 4,735 square
kilometres off the UK's Yorkshire coast, as part of The Crown Estate's Round 3 offshore wind
farm programme, Siemens Project Ventures (SPV), a division company of Siemens Financial
Services, and Mainstream Renewable Power, have established the project-development
company SMart Wind Limited in 2009, in which each partner holds a 50 percent stake.
Siemens Energy Sector companies are expected to supply wind turbines and offshore
substations. The Siemens Energy Sector has already been brought into the Hornsea zone
development and planning phase. The first project is expected to be ready for construction by
2014. By bundling the expertise of all involved parties, the projects will be economically and
technologically optimized through a holistic life-cycle approach. The electricity generated by
the projects will cover 4% of Great Britain’s electricity needs and power approximately three
million households. The UK goal for renewable electricity generation is around 30%.
Hornsea’s offshore generation will contribute about 12% of this target.
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USA
Case 1:
Princeton Public Utilities Commission (PUC) began a project, financed by a revenue bond, to
build a new water treatment facility. However, during the first phase of the project, material
and construction costs were greater than originally budgeted. To complete the remaining
project phases, Princeton PUC needed to finance both the overrun costs and the existing
revenue bond. SFS offered the solution by structuring a private placement General Obligation
Bond to meet the criteria set forth by Princeton PUC. By providing the financing, SFS enabled
Siemens Water Technologies (SWT) to secure the project as vendor of choice. The financing
of $4.9 million included the cost overruns, SWT equipment, and a refinance of the previously
issued revenue bonds. This structure allowed Princeton PUC to refinance their existing bond
and avoid potential delays associated with a bond issuance. The project could be completed
on time without any disruption to community water supply and additional increases in material
or construction costs.

Case 2:
In 2009, Florida Institute of Technology (FIT), an independent technological university,
wanted to replace its out-dated lighting as well as its heating, ventilation and air-conditioning
(HVAC) systems and other equipment. It also required the new technology to meet modern
energy efficiency benchmarks and live up to the school’s high-tech standards. Siemens
Industry Building Technologies Division designed an energy-conversion solution that
comprised both the equipment and the financing for the US$10 million project using an
energy-saving contracting model from SFS. The equipment technology focuses primarily on
the lighting and – especially important in subtropical Florida – air-conditioning. The energy
savings realized with the new equipment exceed the annual financing costs for the entire
project. As a result, the investment will finance itself within the 10-year financing period.

India
The newly built Bengaluru International Airport has served as the gateway to the world for
India’s Silicon Valley since 2008. Thanks to the public-private partnership (PPP) between the
airport operator Bangalore International Airport Limited (BIAL) and the Siemens Financial
Services subsidiary Siemens Project Ventures GmbH, which has a 40 percent equity
participation, this growth market swiftly gained an airport that sets the standard in terms of
quality and efficiency. For the project, Siemens Industry oversaw project management and
assumed overall responsibility for all work – from procuring materials to training airport
personnel. Technology solutions from Siemens covered such areas as baggage-handling
systems, security equipment, IT and communication systems, a control centre and power
supply. This, India’s first airport PPP project, took only 33 months from breaking ground to
starting operations.
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Spain
A university in Murcia wished to apply part of its estate to generating solar electricity. Its
solution comprised photovoltaic covering of several of its building, rented through a financing
package which spread payments across a 25 year period, and based the rental payments on
the level of electricity generated in different periods of the year. The financing package is a
tailored solution for the university, and the rental quotas depend upon the expected radiation
of the sun at different times of year - in August the quotas are higher while in December they
are lower. A further level of variation has been included in this financing agreement to
accommodate the payment periods of the electricity company, making sure that the cash flow
of energy earnings from the PV installation closely matches the rental payments. This
installation, like others that have been set up around Spain, exemplifies how renewable
energy is a viable option in the urban environment, such as university campuses, not only
saving energy but also generating income by feeding excess power into the electricity grid.
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