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Executive summary

This is a summary document of a full report on ‘Review of Procurement Practices in the UK, EU
and Overseas’ with respect to introducing requirements for sustainability into highway
construction and maintenance for the Highways Agency (HA). The purpose of these reports is to
identify sustainability policy and legislation drivers as well as identify and learn from best practice
on sustainable procurement from organisations internationally, in Europe and in the UK, and to
identify how best practice could be implemented to meet HA’s current and potentially future
sustainability vision and objectives.

There is a great deal of high level policy documents that exist on sustainable procurement in the
UK, EU and overseas. In UK, the Environment Agency has implemented sustainability in its
procurement processes to a very high degree, including setting specific targets for materials
such as recycled aggregates and producing specific contract clauses to require contractors and
designers to produce sustainable solutions. WRAP has also developed contract clauses that can
be included in a range of contract-related documents to increase material resource efficiency.
They have particular experience with local authority highway maintenance works, and there is
experience of these by a number of local authorities in England.

A review of current sustainable procurement practices in Highway Agency was conducted and it
was observed, that procurement staff require further support to understand sustainability and
how to include it in contracts. The Sustainable Development Action Plan has helped, but more
guidance is needed. Further, any sustainable solutions must be cost-neutral or offer an economic
benefit. There may also be conflict with other drivers, such as Journey Time Reliability, which
limit the time contractors have access to the network and hence the scope for sustainable
options. Procurement staff expressed a preference for requirements on sustainability to be
included in standards and specifications — the MCHW and DMRB. Although there are numerous
sustainable options available in both sets of documents, introduced over recent years, they are
permissive rather than mandatory. It would appear that the best place to include specific
requirements for sustainability is in the Works Information of the relevant MCD. Procedures such
as Value Engineering and Value Management can also be used to improve the sustainability of
schemes, but clearer guidance is needed on how the sustainability of a proposed scheme should

be evaluated.
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Figure 1: How sustainability guidance could utilise the current procurement tools
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In terms of targets, a large number are potentially available as developed by organisations such
as WRAP. These can include targets such as minimum recycled content or diversion of waste
from landfill to newer concepts such as net waste and carbon footprints. These may be required
in order to demonstrate that government targets for sustainable construction have been met.
Other parameters such as CEEQUAL or BREEAM ratings may be appropriate in some situations.

Targets for individual contracts can still be set in terms of recycled content and diversion of
waste from landfill, which are relatively easy to monitor. The Site Waste Management Plan
(SWMP) Regulations 2008 provide a useful driver in this regard. As the amount of recycled
content that is possible on any individual scheme can vary widely depending on the site specific
circumstances, we recommend requiring contractors and designers to participate in a process of
maximising reuse and recycling of materials and minimising waste, energy and transport
distances rather than setting arbitrary targets for recycled content. This allows the optimum
sustainable solution for each scheme to be developed. Site Waste Management Plans and HA
Environmental Information System (EnvlS) provide useful ways in which this can be monitored;
the lack of adequate monitoring of what was built was highlighted as a problem by HA
procurement staff.

The large amount of information has been reported in full report which should be reviewed and
used to assess the best way forward for developing contract clauses and other mechanisms to
implement sustainability into HA operations via procurement.

The following recommendations have been made in this summary report.

A tender assessment framework needs to be developed to assess the potential
sustainability of tenders.

» Examples of relevant contract clauses should be developed for the different HA project
types to enable the HA to be able to require the contractor or contract consortia to meet
relevant sustainability targets.

» The HA should encourage the development of relevant product and material assessment
schemes which encourage the use of resource efficiency.

» ldentify cost neutral solutions that will help HA to achieve its sustainability objectives.

» HA should consider the development of additional relevant targets/Key Performance
Indicators.

* Introducing updates to the value management process to assess the value of schemes
presented
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AMF
BMW
BREEAM
CEEQUAL
C&D
D&B
DBFO
DMRB
ECI
EnviS
ETS

HA

KPI

LCA
MAC
MCHW
NIA
PESTLE
PQQ

RC
SPTF
SRN
SWMP
VWP
WRAP

Asset Management Framework

Biodegradable Municipal Waste

Building Research Establishment Environmental Assessment Method
Civil Engineering Environmental Quality Assessment & Award
Construction & Demolition

Design and Build

Design Build Finance Operation

Design Manual for Roads & Bridges

Early Contractor Involvement

Environmental Information System

Emissions Trading Scheme

Highways Agency

Key Performance Indicator

Life Cycle Analysis

Managing Agent Contractor

Manual of Contract Documents for Highway Works

Northern Ireland Authority

Political, Economic, Socio-Cultural, Technological, Legal and Environmental
Pre-Qualification Questionnaire

Recycled Content

Sustainable Procurement Task Force

Strategic Road Network

Site Waste Management Plan

Value Wales Procurement

Waste & Resources Action Programme
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1 Introduction

In the 1980s, increasing concern about the effects of economic development on health, natural
resources and the environment led the United Nations to publish the Brundtland Report, Our
Common Future (1987). This defined Sustainable Development as “development which meets
the needs of the present without compromising the ability of future generations to meet their
owrn needs’.

Sustainable Development encourages the conservation and preservation of natural resources and
of the environment, and the management of energy, waste and transportation. It is
development based on patterns of production and consumption that can be pursued into the
future without degrading the human or natural environment; one of the main initiatives to
achieve this is through sustainable procurement which is the application of sustainable
development considerations to spending and investment decisions.

This report is a detailed report aimed at aiding procurement staff, environmental policy makers
and Agency management to make decisions which will complement the Highways Agency’s
Sustainable Development Action Plan'. This report was compiled by carrying out a review of
published literature, interviews with Highways Agency (HA) procurement staff, TRL and Halcrow
experts and consultations with procurement professionals in overseas countries and the devolved
administrations in the UK.

Experiences from within the UK, EU and internationally were examined for examples of best
practice within the procurement process, which will benefit the Highways Agency both as a
Government agency as well as a private organisation.

1.1 What are the aims and objectives of this report

The overall aim of this report is to identify and promote best practice in the field of sustainable
procurement which can be incorporated in to the Highways Agency’s procurement practices. The
aim of the report is to review drivers that currently exist in the HA, how the HA are currently
responding to these drivers, where the gaps are and the recommendations.

1.2 Scope of the report
This report is a scoping report on procuring in a sustainable manner. The report includes:

* A review of what has been done to implement sustainability by setting targets through
procurement practices in the UK and internationally;

» A review of good practice;

» ldentification of practices that offer promise and areas that should be investigated in
greater detail; and

» Recommendations for policy, procedure, new guidance, training and awareness raising,
and amendments to Highways Agency documents to implement sustainability in
operations.

1 www.highways.gov.uk/aboutus/documents/SDAP_Jun_07.pdf
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2 Areview of sustainable procurement

2.1 What is sustainability?

Before procurement can be used to implement sustainability, there needs to be a clear vision of
what sustainability means and how it applies to the HA. The concept of sustainability has
achieved wide currency in the last twenty years, since the famous definition in the Bruntland
Report.

The concept has been taken up very widely across the developed world, partly as a result of the
two ‘Earth Summits’ in Rio de Janeiro (1992) and Johannesburg (2002), and partly because it is
a concept that can be intuitively understood and has wide resonance with the public. Sustainable
development has been part of UK government policy since the late 1990s and was reaffirmed in
the 2005 document “Securing the future” (Defra, 2005a). This UK policy has been taken up by
the devolved administrations, and the HA has produced its own Sustainable Development Action
Plan (SDAP) (Highways Agency, 2007), based on the five principles and four priority areas set
out in “Securing the future”. The relation between the priority areas and HA activities is shown
very well in Figure 1 of the SDAP, reproduced below as Figure 2.

Sustainable consumption
and production

Protecting our natural
resources and enhancing our
environment

*Emissions o air and water
from our network and offices.

«MNpise and light pollution,
*Biodiversity and hahitats.

*|Jse of naiural resources such
as water and aggregates

*Processes and matenals used
for construction and
maintenance on the network.

*Procurement processes

«Consideration of product
Iifecyeles on our network and in
our offices

Creating sustainable
communities and a Tairer
world

Climate cﬁﬂnge and energy
Customers travelling on our

«Congestion, severance,

_ rherwn;k : accessibility
+Agency staff and contractors - -
: G 15 Wk o Regeneration, local

econonies, cultural heritage.

=Safety on our network and for
our staff and contractors.
*Agency employees,
contractors, suppliers and their
employeas.

travetling for work.
«Efectncity and gas used on our
network {lighting,
communications) and inour
offices.

Figure 2 Highways Agency main sustainability impacts against UK priorities

While sustainability may be easy to grasp as a concept, translating it into a consistent set of
actions that can be implemented and monitored is more difficult, partly because the scope of the
subject is so wide, as Figure 1 indicates. Within the HA, the focus since the mid 1990s has been
mainly on materials and processes, specifically the use of recycled and secondary aggregates
and recycling techniques for road pavements. The Specification for Highway Works (Manual
Contract for Highway Works. MCHW1) and the Design Manual for Roads and Bridges (DMRB),
particularly Volume 7 Pavement Design and Maintenance, have been updated to permit the use
of these materials and processes, subject to safeguards on quality control so that performance is
not affected. As a result there has been a considerable uptake of these materials and processes,
particularly by the major contractors, and a number of projects have shown major sustainability
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benefits. However, this has not been universal and is ultimately down to the contractor’'s
preference and the economics of each contract. The MCHW and DMRB are essentially
permissive; they present a range of options and say, “if you use this option, this is how you must
do it.” In their present form, they do not require the contractor to use sustainable options, or
even to determine what the most sustainable options are for a given contract. Such
requirements could be included elsewhere in the DMRB, possibly in Volume 10, Environmental
Design.

Besides the use of materials and processes, other sustainability issues such as climate change
and biodiversity impact on a number of other areas of the HA's activities, affecting the
construction, maintenance and operation of the network. These may be addressed in a range of
ways, as set out in the SDAP. However, procurement is clearly set in the area of “Sustainable
consumption and production” (Figure 1), along with “processes and materials used for
construction and maintenance on the network” and “consideration of product lifecycle on our
network and in our offices”. This seems appropriate, as the way in which the construction and
maintenance of the network is procured can affect the other two items in this area, whereas
many of the topics in the other areas are not so directly open to influence by procurement
processes.

2.2 Sustainable procurement

Sustainable procurement is the application of sustainable development principles to procurement
and is a key activity in helping to ensure that the world remains habitable and that people have
a decent quality of life.

The principle that procurement processes can be used to achieve sustainable methods of
construction and maintenance has been established by the Office of Government Commerce in
Achieving Excellence in Procurement Note 11: Sustainability (Office of Government Commerce,
2007). There are numerous examples from the UK, devolved administrations, Europe and other
developed countries, and these are discussed in the following sections. The examples include
national governments and highway authorities, other government agencies, local authorities and
private companies such as utilities. The methods used range from legislation through a
statement of principles to detailed processes with targets for particular activities. The methods
used by different organisations and their application to Highways Agency procurement are
discussed briefly below.

2.2.1 Legislation

Legislation is used as a direct tool to enforce sustainability only in a few countries; most notably
Japan where the Construction Materials Recycling Law of 2002 requires contractors to ensure the
maximum material possible is selectively dismantled and recycled at construction works above a
specified size. This policy includes numerical targets including the recycling rate of specified
construction materials (such as concrete, asphalt and timber) in 2010 be 95% and the final
disposal amount of specified construction material wastes generated in works ordered by the
Government be zero in 2005. This approach is determined partly by the acute shortage of landfill
in Japan and partly by Japanese cultural traditions.

This direct approach is unlikely to be adopted in the UK, which has traditionally avoided such
prescriptive methods of changing behaviour and has to work within the wider Environmental
legislative framework of the European Union. The European Union has a significant set of
Environmental and social legislative frameworks on issues such as waste, water, climate change
and resource use and the UK is required to transpose European regulation into UK law.

The public sector in Wales has a duty under Section 121 of the Government of Wales Act 1998
to promote sustainable development into the exercise of its functions. This duty is unique in the
UK. This has yet to work down into specific sustainable procurement requirements for Transport
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Wales, the nearest equivalent to the Highways Agency. However, the Welsh Assembly
Government insisted on a recent resurfacing contract for the M4 that a high recycled content be
used, resulting in an innovative use of 25% reclaimed asphalt in the new surface course.

The introduction of the Site Waste Management Plans Regulations 2008 and environmental taxes
such as the landfill tax and aggregates levy, both of which are set to rise sharply in April 2008,
indicate that the UK government is prepared to use legislation to at least indirectly influence
behaviour by influencing the economics of waste disposal and recycling. This trend is likely to
continue, and should result in greater willingness for contractors to choose recycled materials
and processes that avoid sending waste to landfill.

2.2.2 Green procurement: Europe

The green procurement approach considers other factors than the lowest price when awarding
tenders and allows sustainability to be one of the other criteria to be scored in tender
assessment. In the EU there has been some concern that European sustainable procurement
policies are in conflict with its policies on free trade. Consequently the European Commission has
modified European procurement directives to take into account the desire of many Member
States to use procurement as a method of increasing sustainability. EU Directives 17&18 (2004)
allow for specification of environmental criteria in calls for tender/product specification/contract
performance clauses (within the broader guidelines). However, environmental clauses and
specifications in contracts and calls for tenders need to be carefully worded to ensure they are
not seen to prevent free trade.

The EU has initiated a number of projects and guidance documents on sustainable procurement.
These include the EU Buying Green Handbook (Commission for the European Communities,
2004) which gives the following recommendations:

» Use a life cycle approach;

» Clear and precise;

» Use performance-based or functional specifications to encourage innovative green offers;
e Set criteria (if cost insert minimum acceptable environmental standard);

» Set priorities;

» Transportation of material and tools to the site (e.g. provide a bonus for every ‘green’
vehicles used);

* Require EMS and training of staff.

So far, it appears that these initiatives have largely been applied to buildings rather than
infrastructure, but the principles would apply equally to highway construction and maintenance.

A number of countries, including Switzerland, The Netherlands, Denmark and Sweden, have
used a combination of approaches to achieve high levels of use of recycled materials in roads.
The measures include:

* Procurement policies;
» Updated national Specifications that cover the use of recycled materials;

* Involvement of national Environmental Agencies to assess potential harm from use of
recycled materials;

» Taxes on disposal to landfill and use of natural aggregates.

This approach is similar to that of the UK in several respects, and suggests that use of
sustainability criteria in highway procurement in the UK could achieve similar results.
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2.2.3 Green procurement: other OECD countries

The literature review looked at practice in the USA, Japan, Canada, Australia and New Zealand
(as discussed in the Full Report on Procurement). In Canada, Australia and New Zealand, the
national highway authorities have started to introduce clauses relating to sustainability into their
contracts for highway construction and maintenance. For example, the New Zealand Government
defines sustainable procurement policy as extending the concept of best value for money to
include the costs involved in resource use (i.e. whole life costs) and other non-monetary aspects.
It states for the Government this should include national targets and policies. The following
model clauses for contracts are listed:

“[Agency] is committed to purchasing sustainable
products works and services wherever possible.

[Agency] will give appropriate weighting to
sustainable products works and services in the
purchasing process.

[Agency] has determined that the following
sustainability considerations will be weighted when
purchasing (list materials or services to be
purchased). The supplier will:

Perform the services in a manner which gives
appropriate regard for the protection of the natural
environment

Comply with all environmentally related legislation
and codes of practices relating to the products and
services being offered

Ensure any opportunities for improvement in
[agency’s] environmental performance identified by
the Supplier’'s employees or sub-contractors are
reported to the relevant [agency] key contact.”

New Zealand’s state highway agency, Transit lists using resources effectively as one of its
environmental policies. Historically, the majority of Transit's business was awarded on the basis
of a ‘lowest-cost price’ tender model, with no weighting attributed to environmental performance
beyond compliance with designation and resource consent conditions. However, recently Transit
has introduced a Long Term Procurement Plan increasing the focus on quality as part of the
selection process.

In 2003 Transit put in place a Waste and Energy Management Policy (WEMP) stating Transit's
commitment to sustainable road construction, management and administration. It emphasises
the need to recycle and reuse materials when constructing highways. The WEMP aims to ensure
Transit meets its responsibilities under central government strategies to reduce waste and
achieve energy and resource efficiency. Transit is in the process of preparing templates and
guidelines for resource efficiency plans and compiling case studies of good resource
management. These may offer a suitable model for use by the Highways Agency and should be
investigated further. There appears to be little noticeable difference at individual contract level
as yet, but this is likely to take place over the next few years.

2.2.4 UK: local authorities

Some UK local authorities have made considerable strides towards introducing sustainability into
their operations. This can be done through the planning system, with developers being required
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to include consideration of waste and recycled materials in their proposals. An example is Bristol
City Council’'s Supplementary Planning Document Number 5, Sustainable Building Design and
Construction (Bristol City Council, 2006). In theory, local authorities could use the planning
system to require Highways Agency to include sustainability requirements in contracts. Certainly,
pressure from local agents can influence the Agency; in a similar development to the M4
resurfacing described in the full report, the local agent insisted on a high recycled content for the
resurfacing of the M25 near Reigate, and this was approved by Highways Agency.

Local authorities are responsible for the maintenance of about 98% of the road network in
England and Wales. This includes a very wide range of roads, from heavily trafficked principal
roads to very lightly trafficked rural lanes and suburban estate roads. Many local authorities have
responded to government policy on sustainable construction by adapting their procurement
methods to include requirements for contractors to use recycled materials and recycling
processes. A number of examples of how this can be achieved are presented in the WRAP
document “Recycled roads: a step-by-step guide to local authority procurement” (WRAP, 2005).
These focus on term maintenance contracts for highway works and cover a range of contract
types, with example clauses, KPls, targets and case studies. Among the key points that are
stressed are:

» Set top-down objectives for higher recycled content, based on your authority’s core
objectives for sustainability and waste management;

» Make choices within your form of contract to provide a positive context for introducing
higher recycled content — particularly by developing partnering arrangements;

* When inviting tenders, specify objectives and quantitative requirements for recycled
content;

* When evaluating tenders, give credit for those that offer higher recycled content and
associated benefits;

» Set performance indicators and targets for improvement, and allocate risks and rewards
accordingly;

» During contract extension, introduce requirements and indicators that create incentives
to use recycled content.

Experience from a number of local authorities was that, through partnership working, significant
increases in recycled content and reduction in waste to landfill could be achieved. This approach
may be relevant for MAC/AMF contracts, although the nature and scale of the works and the
contractual setups are different. The approach focuses on relatively easily measured parameters
such as recycled content of various road construction materials and waste to landfill and often
incorporates year-by-year increases in targets.

Guidance on use of sustainable materials and processes in local authority highway maintenance
has been drafted by TRL for DfT; this includes a comprehensive guidance document (Reid et al.,
2007a) and a short guide, including milestones and KPIs for sustainability (Reid et a/, 2007b).
When published, these documents will provide useful guidance to local authorities on
incorporating sustainability into highway maintenance.

2.2.5 UK Environment Agency

The body that has taken sustainable procurement most seriously in the UK appears to be the
Environment Agency (See Section 5.3 in Full Report). The Environment Agency strongly believes
that procurement has a key role to play in achieving their overall vision and mission. They have
set up a sustainable procurement strategy model and guide. The guide emphasises the
importance of adopting a Life Cycle Assessment (LCA) approach as best practice in terms of
environmental and social risk assessment. The application of LCAs along with Life Cycle Impact
Mapping is given as best practice for buyers in terms of identifying the overall environmental
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impacts of a product or service being purchased. The Environment Agency has conducted
internal research in terms of the application of these approaches to day to day procurement with
great success especially in relation to identifying, assessing and managing risk.

All Environment Agency contracts contain the following main contract condition which looks to
address elements of sustainability in relation to goods or service provided:

“The Contractor shall in all his operations, including
purchase of materials goods and services, adopt a sound
proactive environmental approach, designed to minimise

harm to the environment and be able to provide proof of so
doing to the Contract Supervisor on demand.”

The Environment Agency uses a series of risk assessments at the procurement stage, which is
based on the size and scope of the project. The risk assessments inform the high level approach
at the design phase. The Agency uses a template for construction projects and commodity
guidance that provides information on the risk of using different commodities, i.e. aggregates,
sand or energy.

The sustainability agenda translates to the construction contractor through the Environment
supplier performance measure. A process is then in place to review the environmental
performance on a quarterly basis with the contractor. The Environment Agency has recently
produced a number of new guidance documents that could be reviewed in further study.

The National Capital Programme Management Service (NCPMS) is a separate distinct group
within the Environment Agency which aims to provide Regions, Areas and other National
Services/centres with an effective project and programme management service. NCPMS through
partnership working with its service providers has several environmental targets in relation to
aggregate use, timber sourcing, and waste to landfill. NCPMS intend to lead from the front and
by example in adopting such environmental targets therefore championing more sustainable
construction practices. These targets are set annually and it is the intention that improvements
shall be seen on an annual basis. Only by working in partnership with its service providers can
the Environment Agency achieve these targets.

As part of the procurement process, all construction contractors working for the Environment
Agency have a role to play in leading by example and demonstrating what sustainable
construction means in practice. The Environment Agency considers that this should include
improving resource efficiency and reducing carbon emissions on all construction projects.
Calculating carbon will help the Environment Agency assess and compare sustainability of
different designs (in CO, terms) and therefore to influence options at the appraisal stage. It will
also help highlight where ‘big wins’ carbon savings can be made. The use of the Carbon
Calculator is detailed in the Environment Agency Operational Instruction ‘Use of the carbon
calculator on Environment Agency construction projects’.

Clearly, the Environment Agency is highly advanced in its consideration of sustainability and how
it can be implemented through the procurement process. It is notable that the Environment
Agency not only has specific environmental targets for aggregates, but also that they consider
the social as well as the environmental and economic aspects of sustainability. It therefore
presents a model that the Highways Agency may wish to investigate with a view to implementing
in its own procurement processes.

2.3 Targets

A key factor running through all the examples given above is the setting of appropriate Key
Performance Indicators and targets for sustainability. The more advanced the system is with
respect to sustainable procurement, the more detailed and specific the KPIs and targets are.
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Clear and precise targets are preferable to general statements, but need to be carefully crafted
with respect to the local conditions to avoid being either not stretching enough or being
unachievable; worse still, carelessly drafted targets may in some cases be counterproductive,
leading to emphasis on use in low value applications and effectively preventing use in higher
value applications. Proposed KPIs and milestones for local authority highway maintenance are
suggested by Reid et a/ (2007b). The milestones and KPIs in this study are broken down into
four levels; zero, one, two and three. Milestone Zero is explained as the use of standard
techniques for highway maintenance that are safe and fit for purpose but do not include any use
of recycled or secondary materials. Milestone one to three are cumulative to eventually include
cutting edge techniques for sustainable construction. The milestones are then broken down to
provide a detailed description of the materials and methods used at each level of the highway
construction.

The KPIs were developed on a similar basis and are outlined in Table 1.

Key Performance Indicators

Description of works:

» KPIs and targets for sustainabilit

in highway maintenance and new construction works

Milestone i Possible Target
ZERO » No recycling carried out, or No formal system for recording
recycling not recorded amount of recycling or diversion of
waste from landfill
ONE » Percentage of waste sent for e.g. up to 100% of all bituminous
recycling bound arisings

« Percentage of waste sent to In line with overall targets for the
landfill Local Authority

« Percentage of recycled Baseline values or minimum/low
materials used (by volume or risk accepted within standard
value), overall or in specific specifications
applications Positive (i.e. cost savings rather

» Cost savings due to recycling than losses)

TWO » Percentage of waste recycled Project specific, taking into account
on site industry good practice

» Percentage of imported Relate to available material on site
recycled materials (by volume The Office of Government
or value) Commerce advises setting 10%

« Percentage of work for which (by value) as a minimum but work
recycling is specified (i.e. undertaken by WRAP has
required, not optional) demonstrated that higher values

» Percentage of recycled can be achieved
materials used (by volume or Incrementally increased from
value), overall or in specific baseline and/or industry good
applications practice

THREE ¢ Reduction in construction Project specific, taking into account
waste industry best practice

« Percentage of recycled Incrementally increased from Level
materials used (by volume or 2 and/or industry best practice
value), overall or in specific The maximum considering
applications technical requirements (e.g. high

» Percentage of all aggregates PSV aggregates might need to be
sourced within a specified imported)
miles/km radius Positive, i.e. savings with respect

e Savings in emissions of CO, to existing practices

Table 1 Key Performance Indicators (Reid et al, 2007b)

TRL Limited
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At present, Highways Agency do not set any targets for sustainability. If it is decided to set such
targets, they would need to be set using the procurement process, probably in the Works
Information of Model Contract Documents (see 2.6 of Full Report). Targets that have been used
are generally for recycled content or diversion of waste from landfill, but need not be limited to

these areas. A selection of these targets is shown in Table 2 and 3.

Client Organisation

Environment Agency

Target

At least 70% of aggregates used
in capital works by weight are

Comments

Principally flood defence
works

from secondary/recycled

sources
Central Procurement { Minimum recycled content of | Also being considered by
Directorate, Northern Ireland { 10% by value in all major public | Scottish Government
Government procurement works

Welsh Assembly Government

At least 25% of Wales
aggregate supply should be
from secondary sources

Already  achieved; no
specific targets for roads
in Wales

City of Edinburgh Council

Greater than 20% by mass of
aggregates to be recycled
content

Caltongate Masterplan;
includes other KPIs such
as reuse  40% of
demolition arisings

Thames Water Engineering

Minimum 30% by mass recycled
content in backfill for utility
excavations

Applies within M25 only;
target is 15% outside M25

National Grid Zero use of virgin aggregate = UK wide: backfill for gas
where recycled materials are  mains renewals, to be
available for backfill and sub- @ achieved by 2010
base

Essex County Council term | 5% of all materials used in | Over 95% of material

highway maintenance contract

service delivery to be from
recycled sources in 2000/01,
rising to 50% in 2006/07

extracted from highways
is now reused or recycled

London Borough of Merton

Minimum percentages for
recycled aggregates specified
for different applications,
ranging from 5% for surface
course to 80% for sub-base

Contractor expected to
exceed the minimum
requirements

Construction Material

Recycling Law, Japan

Recycling rate of 95% for

concrete and asphalt by 2010

Recycling rates up to 98%
achieved

Table 2 Examples of targets for recycled content
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Client Organisation Target Comments

EU Targets for reduction in | 75% of 1995 level by 2009/10 Not strictly relevant to
Biodegradable Municipal Waste 50% of 1995 level by 2012/13 waste  from  highway

to landfill works.
35% of 1995 level by 2019/20

UK Government Draft Strategy | By 2012 a 50% reduction of | To be finalised in 2008.
for Sustainable Construction construction, demolition and
excavation waste to landfill
compared to 2005.

By 2015, zero net waste, at
construction site level.

By 2020, zero waste to landfill

Environment Agency To ensure that less than 25% of | Mainly  flood defence
construction waste produced | works

from capital works are sent for
disposal to landfill.

City of Edinburgh Council Divert 80% or more of waste | Caltongate = Masterplan:
away from ultimate disposal at | includes other waste and
landfill by means of promoting | recycled content KPIs
source reduction, re-use and
recycling of waste

Thames Water Engineering Not more than 20% of { Applies to renewals and
excavated material to be sent to | new works, not to tunnels
landfill

National Grid Less than 10% of arisings to | UK wide; excavations for
landfill by 2009/10 gas mains renewal works

Table 3 Examples of targets for diversion of waste from landfill

The research team were not able to assess the cost implications of each target due to time
constraints and resources available.

The targets vary from high level targets with wide application, such as the EU targets for
diversion of Biodegradable Municipal Waste (BMW) from landfill and the draft UK targets on
waste for the sustainable construction strategy, to very specific targets for specific areas or
developments, such as the Edinburgh Caltongate waste and materials targets and the recycled
content targets for Essex County Council and London Borough of Merton highway maintenance.
Targets for specific contracts, such as DBFO or Major Project schemes, or for highway
maintenance over a large area such as a MAC or AMF, require a good knowledge of available
materials and processes. In the case of long term maintenance contracts they should also allow
for future developments that enable the use of new materials or processes, and should not
restrict the contractor’s ability to choose the most appropriate materials and methods for the
project.

In terms of strategic targets, the ones in the UK strategy for sustainable construction would be
the most appropriate for Highways Agency to adopt. These are long term targets that will have a
significant influence on the construction industry in the UK, and could potentially become legal
requirements at some future stage. As a government agency, it would be appropriate for
Highways Agency to support these targets.
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Because of the difficulties of setting appropriate targets for individual projects and asset
management frameworks at the start of the project cycle, it may be more appropriate to require
the contractor (and designer) to engage with Highways Agency in a process to determine the
most sustainable options for a particular scheme during the design stage and then confirm that
these had been implemented during the construction stage; in other words, a process rather
than a preset target that may turn out not to be appropriate. WRAP has developed a number of
contract clauses of this sort for implementing good practice in Site Waste Management Plans and
Waste Minimisation and Management in construction (WRAP, 2007). These cover a variety of
contract types, including traditional, design and build and partnering frameworks. Clauses are
also given for appointment of designers, project information/briefs (akin to the Works
Information in Highways Agency contracts) and pre-qualification questionnaires. These contract
clauses could provide a model for use in Highways Agency contracts, with appropriate
modifications. An extract from the suggested text to include in the Employer’s Requirements for
a design and build project is given below:

“[Organisation name] is committed to improving the
environmental performance of their construction projects.
Designs and specifications should consider the
environmental impact of all elements of the design
including choice of materials. One important contribution
to sustainability goals is the efficient use of finite natural
resources, diverting waste from landfill. This can be
achieved by meeting good practice levels of waste
minimisation and management throughout the project in
accordance with WRAP guidelines and by adopting the
most significant cost-neutral opportunities to increase
waste recovery.

The Contractor is required to implement where possible
cost-effective methods of waste minimisation during the
design of the project and thereafter during construction.
As a minimum the contractor should:”

There follows a long list of items to be considered, agreed with the Employer's Agent,
implemented on site and recorded in the Site Waste Management Plan for the project.

The WRAP guidance is aimed principally at building contracts rather than infrastructure, and is
full of references to WRAP guidance, tools and procedures that would not be appropriate in
Highways Agency contracts, but the basic approach could be adopted.

A very important aspect of the process approach is that Highways Agency would need to be
involved throughout the design and construction stages to approve the contractor’s proposals
and ensure that they are implemented on site. Site Waste Management Plans (see below)
provide a mechanism by which this can be achieved, and the information can also be recorded in
Environmental Information System (EnvlS) — a system developed by the HA to record
environmental information. SWMP only deals with waste not directly with material efficiency.
For MAC/Asset Management Framework contracts, the Value Management process provides a
mechanism for this at the design stage. The existing procedures do not cater for sustainability
other than for noise and a brief section on recycled content, so additional guidance on assessing
the sustainability of proposals will need to be developed. For DBFO, ECI and TPI projects, the
value engineering process could be used to maximise the sustainability of proposals. Again, it will
be necessary to provide guidance for this.

As mentioned earlier, targets for recycled content and diversion of waste from landfill are
relatively easy to measure. However, they may not be the best measure of the sustainability of a
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proposal, as they do not take account of other factors such as energy use, transport distances
and emissions. Using recycled aggregates in a rural location when sources of rock or gravel are
available locally, for example, is not sustainable. Other tools, such as using the WRAP or
Environment Agency CO, calculators can be used to determine the most sustainable option for a
particular location and type of work, and targets for recycled content and waste diversion can be
set on the basis of this information rather than on national targets that may not be appropriate.

A further refinement on this process is LCA; this is a technique for assessing the environmental
aspects associated with a product over its life cycle (often referred to as ‘cradle to grave’), which
is important to understand during the procurement process. A LCA can assist decision-makers in
selecting the product or process that result in the least impact to the environment. This
information can be used with other factors, such as cost and performance data to select a
product or process. At present sufficiently reliable tools for LCA are not available to employ this
technique for setting targets. However, it is likely that over the medium to long term targets
based on CO, emissions or LCA will become more common in construction.

A further option would be to require CEEQUAL ratings of excellent for individual projects. This is
required in HA’s sustainable development action plan (SDAP). This would allow the contractor
scope to develop the best way of achieving the target, and would give a broader coverage of
sustainability issues than recycled content and waste. However, the scheme might not be
appropriate for all schemes, particularly small maintenance projects.

2.4 Site Waste Management Plans

The government is introducing the Site Waste Management Plans Regulations 2008 under
Section 54 of the Clean Neighbourhoods and Environment Act 2005. A Site Waste Management
Plan (SWMP) is a plan that records the types and quantities of waste that are produced on a
construction site and how they are reused, recycled or otherwise disposed of. It should be
updated regularly during the course of the project. A transitional period will apply so that works
planned before 6 April 2008 but where construction work begins before 1 July 2008 will be
exempt from the Regulations. A scoping study carried out in March 2007 found that most of the
Highways Agency’s contractors were aware of the impending legislation.

Under the Regulations, the Agency will have responsibilities as a client to:

. see that a SWMP is prepared before work begins on site;
. appoint a principal contractor;
. give reasonable directions to any contractor to enable the principal contractor to comply

with the Regulations;

. review, revise and refine the plan as necessary and ensure that any changes in roles and
responsibilities are communicated to those affected; and

. take reasonable steps to ensure that sufficient site security measures are in place to
prevent the illegal disposal of waste.

As part of the SWMP, the client and the principal contractor must also sign a declaration before
work commences that all waste from the site will be dealt with in accordance with the waste
duty of care and that materials will be handled efficiently and waste managed appropriately.

The Regulations will apply to all new construction and structural maintenance projects
(pavements, bridges, drainage, earthworks, etc) and to ground investigations above the
threshold value but do not apply to routine maintenance operations (grass cutting, gully
cleaning, litter removal, etc).

The SWMP Regulations 2008 and associated non-statutory guidance are quite clear that both the
client and the principal contractor are equally responsible: the client is responsible for setting up
the SWMP before work begins on site and coordinating the designer, principal contractor and
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subcontractors so that they are aware of it and able to implement it; and the principal contractor
is responsible for implementing it on site and completing the project declarations.

Overall responsibility for seeing that the SWMP is developed and implemented therefore remains
with the Highways Agency, and needs to be incorporated in the overall contract for the
MAC/AMF and the contracts for individual schemes. The definitions of ‘client’ and ‘principal
contractor’ in the SWMP Regulations are the same as in the CDM Regulations 2007, so if the
Agency is the client for CDM they will also be the client for SWMP.

An Interim Advice Note covering the Agency’s requirements for SWMPs is being prepared and
will be available in draft form by the end of March 2008. This will cover general requirements for
how SWMPs should be prepared and implemented for Highways Agency contracts. Specific
requirements can be given in the Works Information in the Model Contract Documents for
individual schemes. In general, it is likely that specific requirements would be set for
implementation of particular sustainability measures, such as maximising the use of recycled
materials, and that the SWMP would be used to record this at the design stage and to
demonstrate that it had been implemented during the construction works. More general
requirements for sustainability and the use of SWMPs to demonstrate this should be incorporated
in the Works Information for the MAC/AMF as a whole, so that the contractor knows what will be
expected. An option is suggested below:

“The successful contractor will be required to develop and implement a Site Waste Management
Plan in accordance with the Site Waste Management Plan Regulations (Statutory Instruments
2008 No. 314) for all schemes above the threshold value of £300,000 excluding VAT. The Plan
must be drawn up at the scheme development stage and will be agreed with the Agency during
Value Management. The contractor must ensure that the Plan is updated during the construction
works and completed in accordance with the Regulations. At agreed milestones, the contractor
shall provide the Agency with a copy of the actual and estimated quantities of each waste type
and an explanation for any difference.”

“The contractor will be expected to maximise the sustainability of all works under the contract in
accordance with the Highways Agency’s Sustainable Development Action Plan and policy on
Waste and Materials (if available) and to use the Site Waste Management Plan to demonstrate
how waste has been minimised and reuse and recycling maximised. The contractor will work
with the Agency to meet government targets on waste for the construction industry set out in
the Draft Strategy for Sustainable Construction (BERR, 2007) and will use Site Waste
Management Plans to document how this is being addressed.”

Because SWMPs are a regulatory requirement, Highways Agency will have to incorporate them
into new and existing contracts. This gives the opportunity to use them to drive sustainable
construction in construction and maintenance operations. However, this may involve requiring
the contractor to provide information on the final quantities of each waste type, which is not
required under the Regulations. There may be some cost associated with this, but it would be a
powerful tool to achieve the Agency’s aims as set out in the SDAP.

2.5 HA Standards and Specifications

The technical requirements for construction and maintenance work on the HA network are
contained in the Manual of Contract Documents for Highway Works (MCHW) and the Design
Manual for Roads and Bridges (DMRB). Routine maintenance is dealt with in accordance with the
Network Management Manual and Routine and Winter Service Code (NMM/RWSC). These are
large and complex documents that deal with a wide variety of situations and are updated on a
regular basis. References to British and European Standards are incorporated as necessary.

In the last ten years a number of changes have been made to the MCHW and DMRB to allow
greater use of recycled and secondary aggregates, subject to appropriate quality control
measures, and to permit the use of more sustainable techniques such as cold recycling of
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asphalt and concrete pavements. However, the Specification for Highway Works (MCHW1) is
permissive rather than mandatory; it permits the use of recycled materials and recycling
techniques, but does not require them to be used. Consequently, contractors can opt to use less
sustainable materials and techniques if they believe these will be cheaper or more appropriate. If
HA wish to impose requirements for contractors to use sustainable materials or techniques, this
will have to be stated in the Works Information for the contract, or further requirements will
have to be included in the DMRB, possibly in Volume 10, Environmental Design. This aspect is
being considered elsewhere in the BRO3 project, and is not dealt with further in this report.

2.6 Options for HA to implement sustainability by procurement methods

All contracts between the HA and contracting parties are based on a series of model contracts,
based on the ICE NEC (New Engineering Contract) suite of contracts. These are rarely deviated
from. However, it is not common practice to ensure that the contract is completed to the
specification outlined, as contractors are allowed to do what is best once on site. In the case of
DBFO contracts, the HA does not dictate full requirements to the contractor as this may lead to
compensation events in the future.

Requirements on sustainability for individual contracts should be included in the Works
Information of the Model Contract Document. Currently no requirements or targets are set for
sustainability, so work will be required to develop appropriate wording for the different contracts.
Some revisions will be required in any case to allow for the introduction of SWMPs. This should
be supported by the inclusion of requirements on sustainability in the DMRB, probably in Volume
10, so that there is a clear link between policy and the contractual requirements. However, in
order to drive the process it will be necessary to include specific requirements for sustainability in
the contract documents.

The Works Information of the Model Contract Document should as a minimum contain reference
to “Securing the future”, the “Strategy for sustainable construction” and the Highways Agency’s
“Sustainable Development Action Plan” and a requirement for the contractor to work towards
achieving these aims in his proposals. Rather than setting specific targets for recycled content or
diversion of waste from landfill, it would be more effective to require the contractor to engage in
a process where sustainability is considered from the initial stages of the design; measures are
agreed with Highways Agency and then implemented on site with proof required. This will allow
the contractor maximum freedom to consider how to achieve the most sustainable solution
available at no extra cost rather than restricting them to targets for specific materials and
methods that may not be the most appropriate for the particular project. This approach can be
adopted both for asset management frameworks and individual new construction schemes.

If this approach is adopted, procedures will have to be developed to enable the Agency to assess
contractors’ proposals in terms of sustainability. Site Waste Management Plans present one way
in which the process can be recorded; EnvlS can be used as a tool to collect data and report
against targets. The value management and value engineering processes can also be used to
assess contractors’ proposals in terms of sustainability. Guidance will have to be developed to
enable Agency staff to do this in a consistent manner. This will be appropriate for ECI and other
schemes where the contractor is involved at an early stage. However, there may be difficulties in
schemes which have very short timescales, such as Design and Build schemes where the
contractor may not be engaged until a very late stage. In such cases, good practice from other
schemes should be used as guidance.

In the longer term requirements for other targets may be set in terms of CO, emissions, results
of Life Cycle Assessment or to directly match the targets in the draft strategy for sustainable
construction. In the short term, however, it is suggested that targets are set mainly in terms of
recycled content (by mass, not value) and diversion of waste from landfill. Once experience has
been gained with these targets it will be possible to move on to more complex ones.
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It is recommended that these proposals be discussed with relevant parties in Highways Agency,
including both the technical staff who might set targets and the procurement staff who would
apply them in contracts. Once an approach has been agreed, the relevant contract clauses can
be drafted for the various types of contract.

There may be conflict between sustainability objectives and those for other factors, such as cost
and journey time reliability. It is taken as read by all parties that sustainable options will only be
pursued if they are cost neutral or offer cost savings. The requirement to minimise the time that
roads are unavailable to traffic for repairs can prevent sustainable maintenance techniques being
undertaken; with access restricted to night working, the range of techniques available to the
contractor is limited and results in a series of temporary patches that have to be repaired until
the whole road requires complete reconstruction. This is detrimental to the ride quality and much
more expensive in the long term. Whole life costing or LCA would indicate the most cost-
effective and sustainable solutions. These conflicting priorities will need to be addressed by the
Agency.
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3 Conclusion

A review of sustainable procurement policies and practices with particular reference to highway
construction and maintenance has been carried out, covering UK government, devolved
administrations, government agencies, local authorities and private companies in the UK, and
national government and highway authorities in Europe, North America, Japan, Australia and
New Zealand. The current practices of Highways Agency with regard to sustainability in
procurement have also been reviewed through interviews with key technical and procurement
personnel, with a view to identifying how to take sustainability forward by means of procurement
processes within the Agency. The Agency’s Sustainable Development Action Plan identifies
procurement processes as one of the main areas where Highways Agency activities interact with
UK government policy on sustainability, specifically in the priority area of sustainable
consumption and production and related to processes and materials used for construction and
maintenance of the network. Several of the 39 actions in the plan involve procurement. Figure 3
shows the process of the study and recommendations as to how best practice and guidance is
translated into action.

Agency Authorities Gov/Agencies

I I I I
y

[UKGovernment] [ Best Practice ]

‘ Environment ‘ Local ‘ International ‘ ‘ WRAP ‘

Study
Summary

Policy Targets

Recommendations

Contract
Targets

Figure 3 Study Chart

The literature review found that, while there was widespread acceptance of the principle of using
procurement to drive sustainability by authorities, there were relatively few examples of its
application to infrastructure projects such as highway construction and maintenance. Guidance
on sustainable procurement is available in the UK from the Office of Government Commerce in
Achieving Excellence Note 11. There is a lot of guidance in Europe relating to sustainable
procurement, including using it as a factor in tender assessment, with guidance on the need to
avoid restrictive trading. Examples of contract clauses that could be used to incorporate high-
level sustainability objectives in highway works were also found in Canada, Australia and New
Zealand.

For highway works, the main areas where sustainability can readily be increased are in the use
of materials and energy. This can be measured through recycled content, diversion of waste
from landfill and the CO, emissions of different options for construction and maintenance works.
Sustainability also includes economic and social elements. The economic element is dealt with by
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default in that no proposals that increase sustainability will be acted on if they are more
expensive than conventional construction. There appears to be little clarity in how to assess the
social aspects as yet, so the review has concentrated on the environmental aspects, and
specifically those involving materials, waste and energy.

The countries that achieved the highest rates of use of recycled materials appeared to achieve
this through a combination of developing national technical specifications, developing
environmental guidance on how the recycled materials could be used, applying financial pressure
through taxes on landfill and primary aggregates and using procurement to push for higher
levels of recycling. Most of these factors are present in the UK: the MCHW and DMRB have been
updated to enable the use of recycled materials and processes; the landfill tax and aggregates
levy are already significant and are set to rise sharply in April 2008; guidance on environmental
aspects is gradually becoming clearer through the development of waste protocols and the
quality protocol for recycled aggregates. What is needed is to apply pressure to increase
sustainability through procurement. A number of local authorities have been doing this by setting
targets for recycled content in their term contracts for highway maintenance, with generally
successful results. Where these procurement pressures are not applied, recycling rates lag
behind. The procurement methods used by these local authorities should be investigated for
there applicability to Highways Agency works.

The Environment Agency has developed sustainable procurement to a much greater degree than
any other organisation in the UK, and many of their procedures could be adapted for use by
Highways Agency. Because they are so far ahead of Highways Agency in this respect, it would
not be advisable to try to directly adopt their procedures, but they can point the way for future
developments that Highways Agency might want to adopt.

Targets that have been set for sustainability in highway works to date mainly relate to the
recycled content, usually by mass or the diversion of waste from landfill. These are relatively
easy to measure, though there may be a cost implication in requiring contractors to do so, and it
is recommended that targets for Highways Agency works are initially set in these terms. At
present, Highways Agency does not include any requirements or targets for sustainability in their
model contract documents. In the longer term, targets set on the basis of CO, emissions or LCA
may be required. It is recommended that rather than setting targets in advance, which may be
easy to achieve or too onerous, the contractor should be required to engage in a process to
determine the cost-neutral solution that offers the most sustainability benefits for a particular
scheme, agree these with Highways Agency and set targets for the scheme on that basis. The
actual performance should be recorded and evidence submitted to the Agency that the promised
sustainability benefits had been achieved. There is an issue that at present the Agency are not
always able to confirm whether a contractor has delivered the scheme in the way that was
promised.

One way in which decisions and targets on sustainable consumption and production aspect of
sustainability can be recorded and monitored is through Site Waste Management Plans (SWMPs),
which will become compulsory from April 2008. Wording is suggested for contract clauses to
incorporate SWMPs into new Asset Management Framework (AMF) contracts. This will require
the contractor to provide information on the final quantities of waste, which is not required
under the Regulations. There will be costs associated with this, and also with requiring existing
MACs to provide SWMPs for projects from April 2008. SWMPs will also be required for any major
projects currently in preparation.

This review has aimed to cover as many ways of incorporating sustainability into procurement
for highway works as possible, and to identify those that show most promise for use in Highways
Agency model contract documents. Inevitably, the coverage has been broad rather than deep,
aimed mainly at identifying areas for more detailed investigation in the future. It has also been
difficult to find much independent feedback on the success or otherwise of many of the
initiatives. With these caveats, the process has still given a broad view of the options that may
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be available to Highways Agency on sustainable procurement and enabled an assessment to be
made of the best way forward. The following specific recommendation has been proposed:

» All HA model contract documents should introduce clauses confirming Highways Agency’s
commitment to UK policies on sustainability and in particular to the proposed targets in
the draft strategy for sustainable construction. The appropriate place for these clauses is
the Works Information.

» The contractor should be required to work towards these targets and also to undertake
the process described above to determine the most sustainable solution for the proposed
scheme. The wording for such clauses may be adapted from examples suggested by
WRAP (2007) for waste minimisation and management in construction and from other
sources, such as local authority conditions of contract for highway maintenance and
overseas examples.

 There should also be a link to Highways Agency policies, such as the Sustainable
Development Action Plan and to specific guidance on how to incorporate sustainability
into highway works. This will require additional guidance in the DMRB, probably in
Volume 10.

» Existing information elsewhere in the MCHW and DMRB allows the use of sustainable
options for construction and maintenance but does not require them, hence the need for
guidance on this topic.

Consultation on these proposals should be held with technical and procurement personnel in
Highways Agency to agree the approach and to resolve any conflicts, for instance with journey
time reliability. The appropriate wording will then be developed. Guidance will also need to be
developed on how to assess the sustainability proposals made by contractors. For MAC/AMF
projects, the value management process provides a mechanism for this, but does not at present
contain enough guidance on sustainability. The value engineering process could be used in a
similar way for major projects. SWMPs could be used to record the decisions on materials and
methodology, the estimated quantities and the final quantities on project completion. All this
information is required to be collected in the SWMP under the SWMP Regulations 2008. EnvIS
can also be used to collect the relevant information on waste and materials.
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4 Recommendations

A tender assessment framework should be developed to assess the potential sustainable
performance of a bid so that this aspect can be considered as part of the overall
quality/economic assessment of the proposal. Relevant bid guidance should also be
developed so that contractors can understand the need of the HA to meet its
sustainability requirements and how the tenderers response to meeting this need will be
assessed by the HA as part of the Tender Review process. This may require additional
guidance in relevant volumes of the Specification for Highways Works (SHW) i.e. Volume
10.

Examples of relevant contract clauses should be developed for the different HA project
types to enable the HA to be able to require the contractor or contract consortia to meet
relevant sustainability targets (Key Performance Indicators)and supply relevant data to
enable the HA to meet the requirements of current and future HA Sustainable
Development Action Plans. A review of the new procurement documents produced by the
EA would further inform this process.

The HA should encourage the development of relevant product and material assessment
schemes to identify the sustainability of the significant materials and products used by
the HA. At present the sustainability of many materials and products is not known or is
difficult to verify between the claims of different manufacturers.

Begin to develop for the longer term a comprehensive road network Life Cycle Analysis
tool factoring in sustainability elements such as product assessment, material waste
management, transport, traffic delay required for installation etc. This would enable the
HA and its contractors to be able to assess the overall sustainability impact of a scheme
in terms of its construction and maintenance.

Identify cost neutral solutions that will help HA achieve its sustainability objectives; this
will provide confidence to HA staff and the HA supply chain that improved sustainability
can be achieved by improved planning, processes and information rather than much
greater expense.

HA should consider the development of additional relevant targets/Key Performance
Indicators to support the wider objectives of the HA Sustainable Development Action
Plans. Specific examples could include draft sustainable construction strategy targets for
zero net waste from individual sites by 2015 and zero waste to landfill by 2020.
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