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This document, Environmental Issues Associated with Infrastructure, has been produced by the INTOSAI
Working Group on Environmental Auditing under its remit to provide guidance materials and conduct research
studies on emerging topics in environmental auditing to help Supreme Audit Institutions design and carry out
environmental audit work.

Around the world governments are involved in building new or replacement infrastructure and maintaining,
modernising or decommissioning existing infrastructure. Infrastructure can significantly impact on its local
environment and community and the wider environment and can involve significant use of raw materials in

its construction. The operation of infrastructure also uses natural resources and can result in environmental
impacts. Governments can reduce the environmental impacts from infrastructure and take the opportunity
afforded by big infrastructure projects to build in measures to improve the environment and contribute to a more
sustainable economy.

Through their audits Supreme Audit Institutions (SAls) can hold their governments to account for the
environmental impacts from infrastructure and identify ways in which the environmental costs can be minimised
and the benefits maximised. This paper on Environmental Issues Associated with Infrastructure, is a resource
to help audit practitioners identify the types of issues they can address in their audits — whether they are audits
specifically focused on environmental impacts of a particular infrastructure development or a wider audit which
seeks to address the environmental and sustainability issues alongside other issues, such as the efficiency and
effectiveness of the programme. In order to be of use to all INTOSAI members, it is of a general character,
providing:

e information on the environmental and sustainability impacts that can arise from infrastructure projects
and programmes;

e explanation of tools that governments may use to address the environmental impacts; and

e examples of how SAls have addressed environmental impacts of infrastructure in their audits.

The work to develop this paper was led by the United Kingdom National Audit Office. Many thanks go to the
many individuals who contributed, including the SAls that acted as members of the Sub-Committee for the
project, providing ideas and comments on emerging drafts, and the SAls that provided case studies. We would
also like to thank the INTOSAI Working Group on Environmental Auditing and its Steering Committee members
who also provided comments at different stages of the evolution of this paper. Without all these contributions
this paper would not have been possible.

Auditor General of Estonia
Chair of INTOSAI WGEA
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INTRODUCTION

1. Demands for investment in infrastructure come from the need to maintain, modernise, or replace existing
infrastructure and for additional infrastructure to support new ways of working and living for an increasing
population. Infrastructure is a catalyst for economic growth, it can support economic development particularly in
developing countries, and it can contribute to a transition to a low carbon economy. These demands are leading
to significant infrastructure development in both developing and developed countries, for example in the energy,
transport, health, education and flood relief sectors.

2. The development of infrastructure involves significant investment in assets which last over a long period and
often sits within wider-ranging plans for development. For example in the UK, the 15 year £17 billion Crossrail
project is for a new train line across London, and is part of the wider London Thames Gateway programme, to
regenerate east London.1 New infrastructure development can bring significant environmental, economic and
social benefits, including the opportunity to build in such a way as to meet the challenges posed by climate
change. It can, however, also have significant costs on the environment, both in its construction, use and
decommissioning or disposal. These impacts can be local or across a much wider area and the infrastructure
investment may not always benefit the people who experience the impacts, for example where it increases
water scarcity or interrupts the migration of species.

New infrastructure
can bring
significant
economic benefits
but may have
environmental or
social impacts.

1 London Thames Gateway Delivery Plan http://www.communities.gov.uk/documents/regeneration/pdf/1427560.pdf
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3. The aim of this research paper is to provide for Supreme Audit Institution auditors an overview of the
common environmental and sustainability impacts associated with infrastructure, along with governance
arrangements that Governments can put in place to manage them, in order to help the auditor design an audit
in this topic area.

4. In some areas the private sector may deliver the infrastructure investment, to meet their own financial
objectives. In other cases governments may incentivise the investment through market regulation; fund private
sector delivery from tax receipts; or fund and manage the infrastructure projects directly itself. This research
paper has identified seven key stages in the development and operation of infrastructure from initial proposals
through to delivery, use, upgrade and decommissioning (Figure 1). Environmental and sustainability impacts
occur at all of these stages, Governments can seek to minimise these environmental and social costs and
maximise the potential benefits associated with infrastructure, whether it is in the private or public sectors, by
setting regulatory requirements and standards. Where governments are directly involved in building projects or
managing infrastructure, they are responsible for the initial policy decisions, project start up and subsequently
for complying with regulations and best practice in the way they manage the infrastructure work.

Figure 1: Generic seven stage model of infrastructure development _]
Policy

Wider Context
Stage 1: Identify policy need and
how to meet need

Vv

Project

Project Start Up

Stage 2: Draw up Project Brief
Stage 3: Development of Delivery
Strategy

vV

Project Delivery
Stage 4: Draw up Design Brief
Stage 5: Construct Infrastructure

vV

Operational Service

Stage 6: Operate and Maintain
Infrastructure

Stage 7: Disposal/
Decommissioning

of Infrastructure

Source: UK National Audit Office




5. This paper provides an overview of the relevant issues for auditors to consider in undertaking audits of
government engagement in infrastructure projects. It covers:

e the common environmental and sustainability impacts associated with infrastructure development,
operation, use, upgrade and disposal (Part 1)

Impacts on the environment and sustainability from infrastructure project are wide-ranging and can be either
adverse or positive. The paper presents some of the types of environmental and sustainability impacts that can
be created during the lifecycle of infrastructure.

¢ a generic model of seven key stages in an infrastructure project’s lifecycle (Part 2)

The paper presents the key steps within the seven stages in the infrastructure project lifecycle through which
Governments and other infrastructure developers can influence the overall environmental and sustainability
impact of the infrastructure.

e governance structures through which environmental and sustainability impacts can be identified,
managed and mitigated (Part 3)

The paper presents a range of tools, structures and processes which Governments can use at different stages
of the infrastructure lifecycle to address environmental and sustainability impacts.

¢ how Supreme Audit Institutions can audit the environmental and sustainability impacts of
infrastructure (Part 4)

The paper sets out how SAls can and have addressed environmental and sustainability impacts of infrastructure
in their audits, drawing on case studies, which are presented fully in Appendix 1.

Water treatment works
benefit the community
but can impact on local
ecology and water
resources.

6. To prepare this paper, the project team reviewed infrastructure-related literature, developed and consulted
upon a generic model of infrastructure development and related governance issues, reviewed INTOSAI materials
and collected case study examples from INTOSAI members, and conducted workshop sessions with INTOSAI
members to review and agree the elements which formed the report. A bibliography is provided in Appendix 2.

INTRODUCTION
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1.1 Governments have wide interest in the social and economic infrastructure of their country. This

includes power stations and energy networks; roads, railways and airports; flood barriers and other flood
protection measures; telecommunications systems; water collection, supply and treatment works; and waste
management. All of these can be large structures individually or collectively and involve significant investment.
They bring substantial benefits over a long period and for developing countries in particular can make an
enormous difference to the productivity of the economy and the health and well-being of the population.
However, they can also have wide-ranging environmental and sustainability impacts, which can be direct or
indirect, short or long-term or cumulative, and reversible or irreversible. Infrastructure projects can involve work
to mitigate significant adverse impacts, if the impacts are identified and considered at the appropriate stage, to
enable the benefits from the infrastructure to be achieved with less detriment. Investment in large infrastructure
projects can also provide an opportunity to enhance the surrounding and wider environment.

1.2 This section presents environmental and sustainability impacts that can be created during the
construction, operation, upgrade and disposal/decommissioning of infrastructure. It does not seek to be an
exhaustive list of every potential impact, and is not specific to any one type of infrastructure. Rather, it provides
a means of highlighting the broad types of impacts, to provide a starting tool for auditors to consider the
consequences of infrastructure development projects and the adequacy of planning assessments and delivery
during the project lifecycle.

1.3 The impacts are presented in the following impact categories:
e Land: Impacts on landscape, soils and land use. (See 1.4)
° Ecology: Impacts on ecology, biodiversity, natural habitats of both flora and fauna. (See 1.5)

o Water resources and the water environment: Impacts on groundwater; surface water such
as lakes, rivers, and streams; oceans and seas; glaciers and ice caps; wetlands and aquifers; rainwater and
wastewater. These impacts also affect the water cycle. (See 1.6)

« Materials: impacts embedded in the materials used during construction. (See 1.7)

« Energy, Greenhouse Gases and other emissions to air: impacts arising from energy
use during the construction process including operation and use of machinery; transportation; lighting and
other electricity use. (See 1.8)

 Human environment: Impacts on the local community, local and non-local economy and the built
historic environment e.g. heritage sites. (See 1.9)

ENVIRONMENTAL AND SUSTAINABILITY IMPACTS ARISING FROM INFRASTRUCTURE DEVELOPMENT



LAND

1.4 New infrastructure typically involves land use change and the selection of the site and its proximity
to human settlement will significantly affect its impact. Refurbishment, rebuilding or replacing previous
infrastructure may also change the use of the land on which it sits and its impact. Land use impacts will be
affected by whether the land is:

of special consideration to the local community and indigenous population;

on or near an area(s) of architectural significance;

on land that is part of a nature conservation area, national park or other protected landscape,
a site of particular cultural or scientific interest;

in a forest (issue around deforestation);

on a floodplain (resilience to flood risk) ;

contaminated by hazardous material; or

agricultural land.

Adverse impacts

e Removal of trees, and in particular disruption of forests, can reduce their sustainability and their ability to act
as a “sink” for carbon dioxide emissions, and hence reduce their impact in global warming. It can all remove
natural barriers to wind and weather which can add to soil erosion and impacts on other ecology.

e The construction and disposal of infrastructure can impact on the condition of the soil structure. For example
the use of vehicles and heavy machinery may cause compaction of soils; land clearance may lead to soil
erosion; and the infrastructure work may cause soil contamination with toxic materials.

¢ Buildings and hard landscaping reduce the capacity of the land to absorb rainwater and increase run-off,
reducing the land’s ability to store water or act as a flood plain and can impact on river flows and the sediment
cycle.

¢ Once the infrastructure has been built it will impact on the visual amenity of the land and may act as a barrier
in the use of the land by local communities. For example telecommunications pylons or wind turbines may tower
over communities and may restrict access to the land upon which they are sited.

e The operation of the infrastructure may result in pollution and wastes contaminating land off-site, with

heavy metals and organic pollutants transported from the site by wind or water and toxic materials potentially
accumulating and contaminating land or water courses.

Infrastructure can
impact on visual
amenity of the land.

Positive Impacts

e The development can be used as an opportunity to investigate the archaeology of the site and the removal,
restoration and conservation of items found.

e The land selected may have previously been contaminated and the infrastructure development can offer an
opportunity to regenerate and reuse it.

e Upon upgrade or decommissioning the land may be cleaned up or remediated, to the level required for the
future intended use of the land. For example, for agricultural use land remediation has to be of a very high level
and it may need to be less well remediated for industrial use.

ENVIRONMENTAL AND SUSTAINABILITY IMPACTS ARISING FROM INFRASTRUCTURE DEVELOPMENT
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ECOLOGY

1.5 Infrastructure can significantly impact on the ecology and biodiversity on the chosen site and in
surrounding areas. In addition to site based impacts, infrastructure can affect ecology through its impact on
water courses (for example from dams) or the air (for example from wind turbines). Many impacts will be local to
the site of the infrastructure but in some cases there may be impacts across a much wider area.

Adverse impacts

e (Change in land-use as a result of infrastructure development will destroy existing habitats and affect the
species that lived there.

e Degradation of the surrounding environment during construction, operation or decommissioning through
noise, vibration and light pollution or waste (e.g. dust created during construction) may also disturb habitats and
wildlife and can affect plant and fruit growth. For example, a power station may increase water temperature as
a result of discharge of cooling water this in turn may alter growth, metabolism, feeding habits, reproduction or
migration of aquatic species.

e The use of land for infrastructure projects may hinder the movement of animals through habitat destruction or
fragmentation. This can impact on species population dynamics e.g. distribution and abundance; and for rare
species in extreme cases can result in species extinction. For example in Europe increased road infrastructure
has been linked with the threat of extinction of hedgehogs2.

e A construction project can introduce new predators, pests or other invasive species from other areas. For
example non-native pests can be brought in by vehicles or workers and upset the ecological balance on site or
in the surrounding area.

e |nfrastructure development can also have offsite impacts on the ecology in surrounding areas. For example,
displacement of populations of species from the site may increase pressure on surrounding areas, thereby
reducing these sites’ capacity to support the wildlife present. These areas may also, as a result, suffer a
reduction in ecological quality so that the sites are no longer able to support the migration, dispersal or genetic
exchange of wild species. Offsite impacts are especially important in cases where infrastructure development is
taking place in close proximity to nature preservation areas.

e |nfrastructure development can reduce the ability of the natural environment, its habitats and species to
adapt to climate change.

Construction work
can disturb habitats
and wildlife.

Positive impacts

e |nfrastructure development and disposal can present opportunities on the site to extend, improve or create
new habitats for existing wildlife and plants. For example, the development can incorporate within its design
the space needed for existing habitats, important species, buffer areas and landscape features — ensuring that
the site retains its capacity to support the diversity, abundance, migration, dispersal and genetic exchange of
wildlife. Another positive impact may be that some species are well adapted to built environments and thrive
there. Some infrastructure that people rarely visit, such as power stations, may provide undisturbed land for
animals and plants in their grounds.

e Features lost through development on site can be compensated for through:

- providing habitat connectivity, to enable wildlife migration to continue;

- re-creation, as nearby as possible, of features and landforms capable of maintaining the same
ecological functions and with the same capacity to support the habitats and species lost or displaced and
moving of affected species to the new site where possible;

- restoration and enhancement of surrounding features unaffected by development or creation of new or
additional buffer areas to reduce impacts.

2 Ecological effects of roads, Andreas Seiler (2001)

ENVIRONMENTAL AND SUSTAINABILITY IMPACTS ARISING FROM INFRASTRUCTURE DEVELOPMENT 11



WATER RESOURCES
AND THE WATER ENVIRONMENT

1.6 Infrastructure can have impact on water resources (including water quality); flood risk; consumption of
water during construction and operation; and water embodied in the materials used to build and maintain the
infrastructure.

Adverse impacts

e |nfrastructure construction and its use may add to increased demand for water and so add to pressure on
water supplies in the local area. This may be of particular concern due to growing pressure on the quantity and
quality of water supplies as a result of climate change. Pressures from water demand where there is scarcity
can also impact communities away from the site of the infrastructure and this can be beyond national borders.

e Infrastructure construction, operation or decommissioning can lead to contamination/pollution of on-site
groundwater and surface water altering its acidity, pH balance and salinity and impacting on aquatic plants, fish
and animals. Contamination or pollution can arise through:

- Leaks and spills from tanks, pipes, vehicles (e.g. sewage from a water treatment facility);

- Accidents or spillage during storage or transport of raw materials, manufactured products and waste
materials;

- Storage of waste arising from the construction/operation of the infrastructure on or adjacent to the site;

- Leaching of pollutants from the materials used to build or maintain the infrastructure;

- Discharge of poor quality water after use in technological processes during infrastructure construction,
operation or decommissioning;

- Fly ash contaminating groundwater, for example from combustion of solid fuel such as wood, peat, coal
in power stations.

e The operation of water management infrastructure over time can lead to wear and tear of the network of
pipes and valves and result in water leaks. Burst pipes can disrupt water supply and lead to flooding of areas
and properties and also waste a valuable natural resource. Leaking discharge pipes can spill untreated waste
water.

e An infrastructure site may be vulnerable to flooding or change the flood risk to those downstream or adjacent
toit.

Construction can contaminate
groundwater or surface water.

Positive impacts

e There are opportunities with refurbishment, modernisation or construction of new infrastructure to minimise
the consumption of water through the collection and utilisation of rainwater during construction and operation;
the installation of water efficient equipment; and the re-use of grey water on site.

e The infrastructure itself can be part of the transformation to a lower carbon economy, The transportation of
water for example is carbon intensive and new water infrastructure may be more energy efficient and reduce the
carbon intensity of the economy.

3EA Energy Technology Perspectives 2008: Scenarios and strategies to 2050

ENVIRONMENTAL AND SUSTAINABILITY IMPACTS ARISING FROM INFRASTRUCTURE DEVELOPMENT 12



MATERIALS

1.7 Enormous amounts of materials and energy can be used in the construction and operation of an
infrastructure project. Construction of infrastructure uses a significant volume of materials derived from natural
resources, such as timber, concrete and steel. And rare natural resources are used in the manufacture of
equipment. The sourcing, processing, manufacture, distribution, use and disposal of construction materials can
have significant local and global environmental impacts.

Adverse impacts

e Many materials used in construction or the operation of infrastructure, such as coal or nuclear power
stations, can be from unsustainable sources or damage the environment and create pollution during their
extraction, for example stone or sand quarried or timber harvested unsustainably. For power stations, for
example, coal mining can release methane, a potent greenhouse gas,

e Many materials are produced in an energy intensive process, in particular cement production for concrete
releases about five per cent of global CO2 emissions and steel accounts for 4 to 5 per cent3. As a result, large
amounts of natural materials and energy can be embedded in the final infrastructure project.

e Some materials used to construct infrastructure are treated with chemicals which can result in toxic
emissions such as polycyclic aromatic hydrocarbons, which represent air pollution and health hazards, for
example in the pre-treatment of timber or treating railroad ties with creosote;

e The construction and disposal of infrastructure can create a large and complex waste stream, covering a
wide array of materials some of which can be hazardous, such as polychlorinated biphenyl (PCB), asbestos or
lead dust.

'f' ‘-;‘:—_._;‘“-I-;—..w'im"[

Materials used
in construction
can be from
unsustainable
sources.

Positive impacts

e Upgrade decisions can take account of the embedded materials and result in extending the life of existing
assets rather than replacing them with new infrastructure or incorporating existing steel frames in new
infrastructure.

e Designs for upgraded or new infrastructure can minimise the use of materials with higher environmental
impact and use instead sustainable products, such as sustainably sourced wood instead of concrete.

e There are opportunities during construction to source materials that are re-used or recycled reducing waste
from other sites that would otherwise need disposal.

e Refurbishment and/or rebuilding allows the removal of potentially harmful materials such as asbestos, and
their replacement with safer, better-performing materials.

3EA Energy Technology Perspectives 2008: Scenarios and strategies to 2050

ENVIRONMENTAL AND SUSTAINABILITY IMPACTS ARISING FROM INFRASTRUCTURE DEVELOPMENT 13



ENERGY, GREENHOUSE GAS EMISSIONS AND
OTHER EMISSIONS TO AIR

1.8 Energy is consumed and greenhouse gases are emitted during the transport to site of the construction
material and the workers; the operation of heavy construction machinery; the operation and maintenance of the
infrastructure; treatment of wastewater; and the operation of heavy machinery and the transport of waste mate-
rial during the demolition of infrastructure.

Adverse impacts

e Transportation of staff and raw materials to and from infrastructure development sites results in emissions
to air of carbon dioxide, carbon monoxide, nitrous oxides (NOx), sulphur oxides (SOx), dust, polyaromatic
hydrocarbons (PAHs) and particulate matter (PM). These emissions contribute to climate change and have
impacts on air quality which can result in both health and environmental impacts. Using materials from local
resources and supplies can lower the transportation impacts. In some cases greenhouse gas emissions could
be reduced through use of lower carbon means of transport, such as transportation by water.

e Energy used in construction and operation of infrastructure is often not from renewable sources and
consumption of fossil fuels contributes to greenhouse gas emissions and other polluting emissions to air.

e Energy infrastructure, such as heating and electricity energy systems, can be inefficient with a lot of energy
being lost along the way as it moves from the source to the end-user. Maintenance and refurbishment of energy
infrastructure may be used to reduce this adverse impact, such as resulting in the improvement in combined
heat and power systems.

Infrastructure can be part of
the transformation to a low
carbon economy.

Positive impacts

e The infrastructure itself can be part of the transformation to a lower carbon economy, for example if it is new
energy infrastructure or rail transport to take freight off roads.

¢ Infrastructure design may incorporate energy-saving or energy generating features and can make them more
efficient than the infrastructure services they replace.

e The design can include technology to reduce emissions and carbon capture and storage.

e Transportation arrangements for infrastructure development or operation can be used by other users to
reduce third party energy use. For example bus services can be established for workers on site and also operate
as public services.

ENVIRONMENTAL AND SUSTAINABILITY IMPACTS ARISING FROM INFRASTRUCTURE DEVELOPMENT 14



HUMAN ENVIRONMENT

1.9 New infrastructure projects can affect the physical, cultural, social and economic factors in an area. The
nature and scale of the impacts on the human environment will be substantially determined by the location of
the infrastructure. Maintenance or modernisation of existing infrastructure to extend its operational life can main-
tain its social or economic benefits.

Adverse impacts

e Displacement of local populations, including indigenous populations, during construction may threaten the
sustainability of community structures and cultures. Such displacement can happen in the immediate surrounds
or across a wider area, for example if a dam reduces water flow and disrupts community life downstream.

e New infrastructure can involve the demolition of existing commercial properties to make way for it, which can
mean the loss of jobs in the local economy.

e Construction may impact on archaeological and other heritage sites with architectural or historical
importance.

e Once built, infrastructure can have negative impacts on the local community. For example, in addition to
impacts on ecology and the water environment, a road generates traffic which can be a nuisance and hazard for
the local community. New infrastructure development may also lead to reduced access to previously used green
infrastructure.

e There can be health effects (real or potential, in the event of an incident) from infrastructure on the local
community. For example this might include electromagnetic radiation from telecommunication pylons; sewage
contamination from wastewater plants; radioactive leakage from nuclear plants.

e Decommissioning and disposal of infrastructure can be a burden on the economy if the funds for disposal
have not been budgeted for adequately and if responsibility for disposal has not been appropriately assigned.
Decommissioning of infrastructure may also impact on jobs and the local economy.

‘—v‘b:d‘ 1
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Infrastructure projects can benefit but also disadvantage communities.

ENVIRONMENTAL AND SUSTAINABILITY IMPACTS ARISING FROM INFRASTRUCTURE DEVELOPMENT
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e Construction, operation and disposal poses health and safety considerations for the workers. For disposal of
infrastructure, specific issues of relevance are:

- structural stability of buildings;

- stability of earth slopes/retaining walls, hazards from voids;

- hazardous materials either on site or remaining in buildings;

- hazardous materials contained within the fabric of buildings;

- redundant services ducts or pipes containing hazardous materials.

Positive impacts

e The infrastructure itself should deliver the benefits it is designed to achieve for the local community, such
as new waste management infrastructure improving sanitation, health and the environment; flood defences
protecting local communities and their livelihoods; and transport and telecommunications increasing the quality
of life for people in remote areas as they become better connected to jobs, shops and other facilities.

e The developer of the infrastructure may pay tax or provide other support to the local community.

e (Construction can strengthen the local economy through using local companies and local employees at all
stages of the infrastructure lifecycle.

e New infrastructure may bring additional people, employment and tourism into the economy and the
opportunity to invest in local services to support the increasing community, such as education, health care
facilities and housing.

e The presence of infrastructure such as a railway or a power station may affect property prices (may be a
positive or adverse effect)

ENVIRONMENTAL AND SUSTAINABILITY IMPACTS ARISING FROM INFRASTRUCTURE DEVELOPMENT
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2.1 Sustainability and environmental implications, as discussed in Part 1, should be considered throughout
the lifecycle of an infrastructure project, to minimise the adverse impacts and maximise take-up of the
opportunities for benefit. This section will develop further the generic infrastructure model presented in the
introduction (Figure 1) to highlight the need for a continuous, iterative assessment of environmental impacts; to
provide a tool for thinking practically about how to consider the impact on the environment at each stage; and
how to integrate this into the decision-making process.

2.2 The model (Figure 2) is not based on any specific type of infrastructure project; rather it presents a generic
model of the typical infrastructure development (and use) which could be applied in a variety of contexts. The
model has been drawn together from a range of sources and simplified to produce a high-level representation
of an infrastructure project’s lifecycle. It should be noted that this approach is rarely linear and that there may

be some reiteration of steps and overlapping of stages. Stages may start earlier and a significant setback in the
operational phase could even mean going back to the beginning of the cycle.

STAGE 1: IDENTIFY POLICY NEED
AND HOW TO MEET NEED

Identifying the need.

2.3 The first step in an infrastructure development project is to identify clearly the policy or business need. This
is achieved through:

clarifying the current situation, level of service and demand met with existing infrastructure; assessing any future
impacts on the level of services which can be provided with existing infrastructure; and assessing likely future
demand, taking into account long-term changes in demand prompted by changes in society or the climate.
Policy needs for infrastructure development can arise where there is a lack of capacity of a public service to meet
current or future community needs; a low service level; or a risk of service level falling. Identifying policy need
encourages full consideration of the range of options that are available to meet the need.

Setting out the options.

2.4 Once a need for change in a public infrastructure service has been established, then the various options
available to fulfil the need must be identified. The list of options identified and considered should include the “do
nothing option”; the scope for improving output from existing infrastructure; the potential to reduce existing or
future demand; and infrastructure upgrade; as well as new infrastructure solutions. This is important because all
infrastructure solutions will involve environmental or sustainability costs and impacts and so these must be com-
pared to the costs and benefits of other potential solutions.

Options appraisal.

2.5 Option appraisal is a technique for setting objectives, creating and reviewing options for meeting the objec-
tives and analysing their relative costs and benefits. It assists in making decisions on whether to proceed with a
project and in identifying the best option for delivering it. During this stage there should be an evaluation of the
risks, as well as the costs and benefits of each option, including environmental and social costs. It should quan-
tify costs and benefits where possible based on detailed environmental assessment, so that decisions on options
available are taken based on robust information. Long-term issues such as climate change should be addressed
in this analysis. Emissions associated with the use of the infrastructure will need to be in line with future emissions
reduction requirements and the infrastructure will need to be resilient to future climate change and not inhibit
adaptation in other sectors. A robust cost benefit analysis, considering the whole life of the project, is vital at this
stage of the project.

High level business case.

2.6 This sets out the high level rationale, that is the policy or business need, for the infrastructure and justifies
the business option selected, based on the options appraisal undertaken.

THE STAGES IN INFRASTRUCTURE DEVELOPMENT 18
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e Monitor construction against performance criteria
e and indicators

A4

Operational Service

Stage 6: Operate and Maintain
Infrastructure

Stage 7: Disposal /
Decommissioning

of Infrastructure

e Monitor performance & benefits realisation
e Contract management
¢ Maintenance

e Decommission plan and strategy
(including finantse model)

y
%
%
)
%
y

Source: UK National Audit Office

STAGE 2: DRAW UP PROJECT BRIEF

The project brief.

2.7 To progress beyond the initial concept and develop a more detailed project definition, the Project

Brief provides the formal basis for assessing whether the proposal is viable and achievable. This defines the
infrastructure’s objectives in outline and is a statement of the user requirements and other relevant technical,
administrative and financial information. It must contain sufficient detail for an informed decision to go ahead or
abandon the project. It is likely to include:

Background to the infrastructure need

Preferred option

Main stakeholders, especially service users

Benefits expected and how they will be measured

Impacts of the development and how they will be avoided or mitigated
Estimate of overall effort required and who will do it

Outline of activities required

Key milestones, including critical stages
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Feasibility study.

2.8 This examines the issues that will make the project feasible or unfeasible. It considers various aspects of
the infrastructure project in enough detail to inform a final decision of whether to proceed or not. It indicates
whether the infrastructure is practicable in engineering terms,

confirms its possible costs and decides on the methods that should be adopted for design and construction.
The following may be addressed in a feasibility study:

e Budget and scope of the project: Will the proposed project work at the desired budget?

e Site analysis: Is the site chosen suitable?

e \What is the best strategy for developing the project on a given site?

e \What other cost, planning, and design constraints might the project run into?

A feasibility study culminates with the preparation of a report which documents its findings and makes
recommendations for proceeding with the next stage of infrastructure development. It is important at this
stage to identify key environmental and sustainability impacts, in the short and long term, and how these will be
addressed, and how they have already informed the scope, site chosen, strategy or design constraints.

The business case:

2.9 provides justification for undertaking a project, in terms of evaluating the benefit, cost and risk of
alternative options and rationale for the preferred solution. This can involve putting values on the environmental
costs and ben