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1.2 approach for renewable energy 
optIonS In knowSley 

to deliver the project, a strategic assessment to 
identify the most relevant national and regional 
Renewable energy policies has been completed.  
opportunities and constraints associated with 
delivering Renewable energy solutions to the 
borough, inclusive of technological and material 
planning considerations have been identified.

an integrated Risk Management (iRM) tool along 
with a complementary planning appraisal have been 
used to assess the relevant options applicable to the 
borough. to help test opportunities and constraints 
an assessment of Knowsley industrial park (Kip) 
has been undertaken along with discussions with 
key private sector businesses.  this has helped test 
the potential for Renewable energy in the borough 
and provide a steer on some of the key issues the 
borough will face when delivering Renewable energy 
in short, medium and long term for the existing built 
environment and future development proposals.

Consultation with a number of stakeholders, notably 
local businesses in Knowsley was a key part of 
the project.  the findings of the consultations are 
set out in appendix g, touched upon throughout 
the discussions in this report and reflected in our 
recommendations. 

to inform future developments, recommendations with 
respect to the borough’s specific Renewable energy 
generation potential and more strategic planning and 
economic policy consideration and next steps have 
also been presented.

1.1 background to the Study

Knowsley Metropolitan borough Council (KMbC) 
has made formal commitments to address climate 
change within the borough through signing the north 
west Climate Change Charter and the nottingham 
declaration on Climate Change.  

Knowsley Council have been quick to recognise 
the benefits of taking both a proactive and realistic 
approach to environmental and sustainability issues 
and has commissioned arup to investigate the 
practical and realistic options for increasing the 
production of renewable and low carbon energy 
within the borough. 

a critical issue for this study is how KMbC and 
businesses in the borough address the requirements 
of the Carbon Reduction Commitment (CRC) and the 
implications this will have on delivering renewable, 
low and zero carbon energy in Knowsley. KMbC 
already has experience of exploring renewable energy 
solutions for the borough, however on each occasion 
it has been identified that potential schemes have not 
been viable. Consequently this provides the backdrop 
to this study and the recommendations have been 
developed to assist Knowsley on a range of issues to 
help deliver renewable energy technologies that may 
otherwise not have been deliverable.

For details on the scope of this study please refer to 
appendix a.

1. intRoduCtion
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sub regional renewable energy targets set out in the 
north west Regional spatial strategy (Rss). these 
are set out in the table below which indicates the 
maximum number of potential schemes that could 
be delivered across Merseyside and specifically in 
Knowsley.  the table also indicates the optimum 
amount of energy produced in Mega watts (Mw) 
if each scheme was delivered and operated to 
maximum efficiency. 

2010 2015 2020 2010 to 2020

NWRSS 
NuMBeR 
of 
SCheMeS 
(MW)

NWRSS 
NuMBeR 
of 
SCheMeS 
(MW)

NWRSS 
NuMBeR 
of 
SCheMeS 
(MW)

IdeNtIfIed 
KNoWSley 

single large 
wind turbines

6 (9 Mw) 10 (15 Mw) 10 (15 Mw) 3 - 6
(6 Mw)

small stand-
alone wind 
turbines

8 (0.24 
Mw)

12 (0.36) 12 (0.36) est 3
(0.08 Mw)

bldg.-
mounted 
micro-wind 
turbines

190 (0.19 
Mw)

1,900 (1.9 
Mw)

3,800 (3.8 
Mw)

unknown

biomass-
fuelled CHp/
electricity 
schemes

1.4 2 (9 Mw) 2 (9 Mw) 4 (6.8 Mw)

solar 
photovoltaics

190 (0.38 
Mw)

4,750 (9.5 
Mw )

9,500 (10 
Mw)

unknown

energy from 
waste

- - - 1 (18 Mw)

other KMBC 
Study 
options:

CHp with 
district 
heating 

- - - 4 (10 Mw)

total KMBC 
Study 
Prospect

15 (40.8 MW)

the table demonstrates that Knowsley has the 
potential to make a significant contribution to the 
sub regional targets, particularly with respect to 
biomass, on shore wind farms and single large 
wind turbines.  this provides an indication only, 
however it has been used to provide an initial target 
for renewable energy production that KMbC should 
consider when developing Renewable and low/
Zero carbon technologies. in order to have a more 

2.1 knowSley’S energy profIle 

Knowsley presently has a heavily gas-led energy 
balance. Much of this can be attributed to industry 
and process-driven energy requirements, plus space-
heating and hot water provision to around 64,000 
households and more than 1,000 businesses based 
within the borough.

whilst electricity consumption within Knowsley 
represents 15-20% of total energy usage, the 
associated carbon emissions of this level of grid 
supplied electricity actually represents closer to 
35% of the borough’s total Co2 emissions, when 
calculated using the ni185 methodology.

2.2 key fIndIngS 

the study identifies that Knowsley already has a 
growing and thriving Renewable energy sector.  this 
is still in its infancy but with effective and timely 
support there is considerable scope to ensure 
Knowsley is one of the key areas in the region for 
employment for this sector.

the study identified that the local business 
community is one of the main drivers to help ensure 
effective delivery and make Knowsley self sufficient in 
its energy needs in the long term.  there are existing 
businesses in Knowsley that are already producing 
Renewable energy technologies/ component 
parts and fuels.  equally there is an established 
infrastructure and labour force with transferable skills 
to deliver Renewable energy technologies in the 
borough.  

the study identifies that in planning terms, Knowsley 
is relatively unconstrained for delivering Renewable 
energy technologies.  the key issues are visual 
impact and potential loss of agricultural and greenbelt 
land, however based on the approach used for this 
study we consider there are limited circumstances 
were Renewable energy development cannot be 
implemented and in the majority of cases appropriate 
mitigation can be achieved. 

Following our analysis we have compared the 
Renewable energy potential in Knowsley against the 

2. suMMaRy oF Findings
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accurate understanding of viable schemes and the 
amount of energy they can produce in Knowsley, 
KMbC will need to undertake more detailed work and 
enter discussion with its sub regional neighbours. 
these issues are addressed in the recommendation 
presented in this study.  

2.3  the beSt renewable energy optIonS 
for knowSley 

Following the completion of this study arup have 
identified that there are immediate opportunities for 
distributed energy generation within Knowsley.  in 
terms of immediate options there are two main 
Renewable energy technologies that KMbC must 
consider: 

option1: district heating – a heat mapping exercise 
has been used to identify a number of key sites, with 
high-level predictions of associated energy outputs 
and emissions reduction potential calculated.

option 2: large-scale wind – in combination with a 
constraints mapping exercise, key potential sites have 
been identified.

in addition to the two immediate options there are two 
further options that KMbC must consider to ensure 
that it optimises the potential in the borough.

option 3:  Where distributed energy options 
are not suitable or viable - the performance and 
economics of building integrated andmicro-generation 
are considered on site/ building by site/ building 
basis. 

option 4: Biomass hub – the borough has 
significant potential to become a location for the 
production, storage, distribution and consumption of 
biomass fuels and energy.

distributed energy consists of medium-large scale 
devices installed in a central location in conjunction 
with site-wide distribution network(s) as appropriate. 
generated energy supplied to buildings via site-wide 
distribution networks. Most suited to large-scale, 
mixed use developments with single ownership of 
buildings.
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ReCoMMeNdatIoN deSCRIPtIoN aCtIoNS fuNdINg tIMeSCale

Key Next Steps: delivery of Renewable energy, low and Zero Carbon technologies in Knowsley

to gain a detailed 
view of technical, 
economic and 
commercial viability it 
is recommended that 
KMbC seek tenders 
based on a series 
of feasibility scoping 
exercises for each of 
the distributed energy 
options presented in 
this study.

the main distributed energy 
options are large scale wind, 
district heating network 
connected to efw, biomass 
and/or gas fired CHp and; 
bio/refuse derived fuel 
supply hub. 
such feasibility studies 
should pay particular 
attention to resolving the 
barriers to large scale 
infrastructure schemes as 
identified in section 4 and 
seek to propose a preferred 
commercial delivery 
arrangement.

identify potential private sector partners 
and funding streams for projects.

prepare briefs and tender procurement 
process for individual projects.

appoint consultants to undertake work.

Carbon trust - applied Research 
grant.

grants for Research and 
development scheme  by  the 
nwda (dependant on private 
sector involvement).

short term 

KMbC develops a 
Renewable energy 
action plan for the 
borough.  

the action plan should 
initially identify areas for 
‘quick wins’ in terms of 
carbon impact, energy 
generation, economic 
benefits and deliverability.  

KMbC follow the generally accepted 
hierarchy of energy / carbon reduction 
(Measure/ Manage, insulate, Control, 
upgrade to efficient systems and add 
renewable systems)

this should form the basis for KMbC 
developing guidance for local businesses 
meeting the requirements of the Carbon 
Reduction Commitment. 

that KMbC takes forward the findings of 
the case studies for companies a, b and 
C in this study. 
KMbC develops a Renewable energy 
forum for the borough.

develop a business forum within the 
borough

the Knowsley employment and skills 
strategy 2005 - 2010 is updated and 
training programmes are designed. 

grants to support the installation 
and use of current low-carbon/low 
resource technology by nwda/  
european Regional development 
Fund.

internal KMbC Funding.

short to 
Medium term 

it is recommended 
that KMbC either 
develop and operate 
their own special 
purpose Vehicle (spV) 
or seek partnership 
arrangements with 
specialist energy 
services companies 
(esCo’s) as a means 
of sharing capital 
commitment and 
operating costs and 
benefits over long term 
operating contracts.

it should be recognised that 
KMbC will need to provide 
strong leadership and private 
business sector stimulus to 
fully exploit the opportunities 
that exist are identified in 
this study within the borough 
to develop plant for the 
generation and sale of low 
and zero carbon heat & 
electricity.

KMbC must consider the implications for 
governance and resources and whether 
it has the resource capacity and skills 
to deliver Co2 reductions through low 
and Zero Carbon energy infrastructure 
effectively. 

KMbC undertakes further detailed 
investigation into the suitability of key 
areas identified within this study for 
the introduction of renewable CHp-led 
district heating networks.  

european union Funding.

sustainable energy communities 
funding.

Medium term

developing Renewable energy Policy for Knowsley

we recommend that 
KMbC develops a 
renewable energy 
policy in its local 
development 
Framework(ldF) that 
sets clear local targets 

this target could then 
provide the basis for 
monitoring progress in the 
KMbC’s annual Monitoring 
Report and ensuring that 
policies are working to 
deliver renewable energy in 
the area.

KMbC aims for development of a 
minimum of 12 Mw of renewable energy 
generation by 2026. 

an example policy line could read:
‘Renewable energy capacity in the 
Knowsley MbC area has the potential 
and should aim to equal or exceed 12 
Mw of installed capacity by 2020’. 

KMbC develops separate policies for 
Carbon offsetting and Carbon storage. 

internal KMbC funding.

Clg Housing and planning 
delivery grant.

short term
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ReCoMMeNdatIoN deSCRIPtIoN aCtIoNS fuNdINg tIMeSCale

we recommend that 
the identification 
of broad areas for 
renewable energy 
is addressed in the 
Knowsley ldF.  

KMbC should adopt an 
approach that identifies 
areas that have potential 
followed by application of 
possible constraints. this 
is the approach used for 
this study for identifying 
opportunities and does 
not necessarily restrict 
the technologies being 
considered. 

KMbC identifies Knowsley industrial 
park (Kip) as a broad area for renewable 
energy in the borough along with a 
broad area that consists of the two main 
sites that have been identified to have 
potential for wind turbines

internal KMbC funding.

Clg Housing and planning 
delivery grant.

short term

we strongly 
recommend that 
Knowsley’s current 
Renewable energy 
policy is enhanced.

at present the policy states:
‘any large scale new 
residential, commercial and 
industrial developments will 
be required to generate at 
least 10% of the predicted 
energy requirements from 
renewable sources’
the ldF should build on 
the existing policy and 
include size, scale, mix 
and locational thresholds 
to make it clear which type 
of development applies to 
specific targets. 

KMbC consults with stakeholders 
to establish the suitability of the 
recommended policy threshold 
requirements.

KMbC to clearly set out the exceptions 
where Renewable energy is acceptable.  
this will provide certainty to developers 
and help achieve a more effective 
planning system.  

internal KMbC funding.

Clg Housing and planning 
delivery grant.

short term

ensuring effective delivery of Renewable and low and Zero Carbon energy in Knowsley

ensuring that KMbC 
does not develop a 
‘silo’ mentality when 
delivering Renewable 
energy for the 
borough. 

there are two critical 
studies that will help inform 
the approaches eventually 
adopted by Knowsley. 
these are the anticipated 
Merseyside economic study 
‘Mini stern Report’ and the 
proposed liverpool City 
Region (including warrington 
and west lancashire) 
Renewable energy options 
study.

the documents must be fully considered 
when adopting options to ensure the 
most effective development is achieved.
involvement in the liverpool City 
Region (including warrington and west 
lancashire) Renewable energy options 
study.

Revision of local targets (as appropriate) 
following completion of the sub regional 
study. 

explore potential for partnerships with 
neighbouring local authorities.
KMbC engages with renewable energy 
and energy providers, utilities companies 
and developers to ensure Renewable 
energy is integrated with other future 
infrastructure improvements. 

internal KMbC funding. short to 
Medium term

KMbC becomes a 
leading example for 
renewable energy and 
lowering energy needs 
and carbon emissions.

we recommend that KMbC 
leads by example in terms 
of Renewable energy and 
lowering Carbon emissions. 

we recommend that KMbC 
sees Renewable energy as 
a key driver to improving 
the borough’s economy, 
environmental quality, health 
and well being. 

Reducing carbon emissions from its own 
buildings and assets, including the use of 
renewable energy technologies. 

KMbC utilises sustainability appraisal 
(sa) as a key driver for assessing 
ldF options for Renewable energy 
opportunities and is central to shaping 
future planning policy and land 
allocations.  

KMbC demonstrates how  effective 
delivery and partnership working has 
been achieved with the local strategic 
partnership, local businesses, the 
Mersey partnership, the Carbon trust, 
nwda, energy and utilities skills Council  
and neighbouring local authorities  
to present to auditors as part of 
Comprehensive area assessment (Caa).

Raise awareness of reducing energy 
needs, renewable energy and carbon 
reduction to Council members and 
officers, particularly planning officers.

low Carbon building programme.

internal KMbC Funding.

Clg Housing and planning 
delivery grant.

Medium and 
long term



6 ove arup & partners ltd   July 09Knowsley Renewable and low Carbon energy options

3. stRategiC assessMent

3.1 IntroductIon

this section presents a brief overview of existing and 
emerging policy frameworks and technical information 
relating to Renewable energy and how this relates to 
Knowsley.  the review covers international, national, 
regional, sub regional and local documents and 
provides a starting point for understanding Knowsley’s 
Renewable energy options.  

Consequently this begins to demonstrate how, 
through effective policy making, Knowsley’s emerging 
local development Framework (ldF) and other 
strategies developed by KMbC and its partners 
can ensure that stakeholders have a greater level 
of understanding and certainty when planning and 
delivering Renewable energy technologies through 
new development.  More information on the policies 
and the review are available in appendices b, C and 
d and the main findings and recommendations are 
presented in section 6.

3.2 eSSentIal polIcy conSIderatIonS for 
renewable energy In knowSley

in 2007, the uK and other european union(eu) 
member states committed to ensuring that 20% of 
the eu’s energy will come from renewable sources 
by 2020.  the european Commission directive on 
Renewable energyi reaffirms this commitment, stating 
that the uK should aim to produce 15% of its energy 
from renewable sources by 2020, from a baseline of 
1.3% in 2005.  a discussion in relation to Renewable 
energy targets is provided in appendix C.

at the national and regional level there are a large 
number of policy drivers for Renewable energy 
technologies and developments. this includes the:

the Planning and energy act 2008•	 iii: which 
emphasises a national need for diversity 
in energy production with Renewable 
energy being a key component to the 
country’s overall energy requirements;

draft Renewable energy Strategy:•	  this sets out 
the uK’s Renewable energy targets and suggests 
a wide range of potential measures to deliver 
them.  the measures for delivering Renewable 
energy suggested in the draft Renewable energy 
strategy include, but are not limited to:

extending the Renewables obligation to  �

encourage up to 30- 35% of our electricity to 
come from renewable sources by 2020;

delivering financial incentives to encourage a very  �

large increase in renewable heat and small-scale heat 
and electricity technologies in homes and buildings;

exploiting the full potential of energy from  �

waste, by discouraging the disposal of 
biomass to landfill as far as is practical;

requiring all biofuels to meet strict sustainability criteria; �

maximising the benefits for uK business and jobs,  �

by providing a clear long-term policy framework to 
tackle key blockages, considering support for specific 
technologies and addressing skills shortages.

the National Microgeneration Strategy•	 iv aims 
to create conditions in which microgeneration is 
a realistic alternative or supplementary energy 
generation source, for individual householders, 
the wider community and small businesses; 

the Supplement to Planning Policy Statement 1 •	

‘Planning and Climate Change’ (PPS1 Supplement)
v: requires  that local planning authorities consider the 
potential for Renewable energy generation in policy 
development and planning application decisions;

Planning Policy Statement 22 ‘Renewable energy’ •	

(PPS22)vi: which promotes Renewable energy 
developments and recognises that Renewable 
energy can contribute to all four elements of the 
government’s sustainable development strategyvii; 

What do we mean by Renewable energy? 
the term Renewable energy, as used in the eC 
directive, incorporates renewable electricity, 
renewable heat and renewable transport fuels.  in 
the uK renewable electricity is far more advanced 
than renewable heat and renewable transport fuels.  
therefore, the draft uK Renewable energy strategyii 
recognises that this means that to meet the eC 
directive 15% Renewable energy target, the uK 
would need to generate around 30-35% of its 
electricity from renewable sources.  
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the North West Climate Change action Plan •	

(NWCCaP)viii: sets out a plan for how the north 
west can meet its Renewable energy targets;  

the North West Regional Spatial Strategy •	

(NWRSS): provides the basis for determining new 
development for Renewable energy.  it interprets 
national policy  in terms of what this means to the 
region and builds on the nwCCap by setting out 
targets for Merseyside.  these targets provide the 
starting point for KMbC developing its options. 

3.3 movIng renewable energy polIcy 
forward for knowSley

in addition to the strategic policy review of national 
and regional policy, best practice examples of existing 
planning policies prepared by local authorities were 
also assessed. these examples demonstrate the 
extent that policies have been developed within 
existing national and regional policy frameworks 
discussed in appendices b, C and d and will provide 
guidance for how KMbC should move forward in 
Renewable energy policy terms.

the best practice review has been based on a 
stepped approach that initially looks at examples in 
the north west and then the rest of the england. 
these examples have been compared against 
Knowsley’s existing planning policy on Renewable 
energy (policy Mw7 of the Knowsley unitary 
development plan) to establish the extent this policy 
can be taken forward as a future ldF policy.  another 
consideration when undertaking this review has been 
the potential for introducing other issues such as 
Carbon offsetting into a Renewable energy policy.

details of the best practice review are available in 
appendix d.  overall the existing policy (udp policy 
Mw7) is in general conformity with national planning 
policies. Following the review process a number of 
limitations and opportunities have been identified that 
should be considered when developing KMbC’s ldF.  
the key findings and recommendations are set 
out in Section 6.

3.4 energy mappIng 

a high level heat mapping exercise has been 
undertaken to establish the level of heat demand 
within the Knowsley local authority area. the main 
purpose of the exercise is to identify which areas 
would be suited to an area wide renewables network 
or conversely a more distributed/building integrated 
approach.

in order to sustain an economically viable district 
heating network, it is vital to target large point heat 
loads as well as areas of high building density. these 

areas are typically urban city centre locations where there 
maybe several large buildings such as hotels, shopping 
centres, office blocks etc all in close proximity to each 
other.  areas of high building, and hence heat density will 
typically require less district heating infrastructure than an 
area of low building density and hence prove to be more 
economical.

For the purposes of this report heat demand density has 
been calculated by Middle level super output areas 
(Mlsoas) using gas consumption data published annually 
by the department for business enterprise and Regulatory 
Reform (beRR). Mlsoas are geographical boundaries 
which were introduced in the 2001 census and are 
expected to eventually be used as standard for national 
statistics.

the advantage of Mlsoa are that they are relatively 
consistent in terms of population (a minimum population of 
5,000 equating to around 2,000 houses) and they are more 
static in terms of boundary changes when compared to 
wards.

the data provided by beRR presents a breakdown 
of electricity and gas consumption by either domestic 
or industrial/commercial use for each. when collating 
gas data beRR did not receive identification as 
to whether a meter was domestic or commercial/
industrial. Consequently the gas industry standard cut-
off of 73,200kwh is used whereby any gas meters with 
consumption greater than or equal to 73,200kwh per 
annum are classified as commercial/industrial, whereas 
those with less are classified as domestic. 

applying knowledge of typical domestic and commercial/
industrial energy consumption patterns it is possible to 
calculate peak and average heat demands using the 
consumption data and hence produce a high level heat 
map.

small-scale versions of the two energy maps produced 
for the Knowsley area, showing heat and electrical 
consumption respectively, are shown in Figure 1 with full-
size versions being included within appendix i.

in addition to the use of Mlsoa data and related 
boundaries, a greater resolution of mapping is required 
in terms of displaying heat demand density, in order to 
better inform any consideration of future heat network 
consideration.

as such, an additional mapping procedure has been 
performed, utilising Co

2 emissions data published as part 
of the national atmospheric emissions inventory (naei) 
scheme. the naei maps the emission quantities of several 
different types of pollutant at a 1km2 resolution for the 
entire uK.
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a clear understanding of the different types of 
renewable technologies will be critical to determining 
if certain options would complement or constrain 
the delivery of other land uses and whether there 
are opportunities for integration with other forms of 
development.  broad estimates of the amount of 
land required for different types of Renewable energy 
generation will help the borough to assess whether 
there will be a need for specific land allocations for 
Renewable energy or whether policies supporting 
its development and integration with other uses are 
needed and achievable.

3.5.2 land ‘hungry’ and ‘landless’ Renewable 
energy options in Knowsley
it is inevitable that Renewable energy will have some 
implications on land use planning.  in determining 
the viable options for the borough is important 
to consider the location and scale of renewable 
technologies to determine if new land is needed to 
be allocated in the emerging Knowsley ldF.  whilst 
it is likely that some options will require new land to 
be identified there will also be opportunities to look 
at ‘landless’ options. these options could potentially 
reduce or negate the need for land allocations for 
different Renewable energy options in Knowsley.  the 
options considered look at for integrating Renewable 
energy technologies such as photovoltaics and wind 
turbines into the existing built environment. 

3.5.3 Identifying the wider spatial considerations
the key message from Knowsley’s emerging ldF 
evidence base is that there is likely to be a shortage 
of allocated land for employment and housing 
development to meet future demand regardless of 
the short to medium term impacts of the economic 
downturn. a major issue in Knowsley is the supply 
and quality of its employment land and premises. 

a critical issue is managing structural change of the 
economy so that Knowsley moves away from an 
over reliance on key employers.  this could have 

using the naei Co2 figures and applying an 
understanding of heat and electricity consumption 
across different sector types it is possible to calculate 
a heat demand density at a 1km2 resolution.

a copy of this map is included in Figure 2, with a full 
size version once again present within appendix i.

3.5 conSIderIng land requIrementS 

the need to identify the potential land requirements 
for Renewable energy options is a critical issue for 
Knowsley. it will be important to ensure that the land 
use implications are understood when developing 
Renewable energy options for the borough. these 
implications will be in terms of the immediate land 
requirements for Renewable energy and in the 
context of other land use requirements such as 
housing and employment development.  

in understanding the land needs for Renewable 
energy options, KMbC will be able to identify where 
competing demand for land will be, where there are 
opportunities to integrate Renewable energy with 
other land uses and whether land requirements could 
potentially threaten and/ or constrain the development 
or protection of land in the borough.

3.5.1 Considering land Requirements for 
Renewable energy options in Knowsley
in basic terms, a key consideration has been to 
determine if certain Renewable energy options 
are land ‘hungry’ or can be implemented without 
the need for new land to be identified for this use.  
Historically there has been increasing pressures 
on land as the planning system has sought to 
concentrate development in existing urban areas and 
on land that has been previously developed.  this 
has often led to increasing land values and higher 
densities of development.  However the recent 
economic downturn has had a significant impact on 
this trend and there is currently uncertainty about how 
sustainable development and economic growth will 
be achieved.

figure 1: thumbnails of heat and energy maps for Knowsley figure 2: thumbnails of heat demand density at a 1km2 resolution
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implications for Knowsley identifying new land and 
recycling existing land to meet modern business 
needs.  industrial uses continue to dominate land 
requirements (reflected by Knowsley having over 
2,000,000 sqm of manufacturing and industrial 
premises).  the emerging employment land and 
premises study (els) identifies that property will need 
to be increasingly flexible to accommodate research-
based manufacturing space as more complex 
processes develop.

when considering emerging evidence of employment 
and housing, other spatial considerations begin 
to emerge that will have implications for the type 
of Renewable energy options considered for the 
borough in the short, medium and long term. the 
strategic Housing land availability assessment 
(sHlaa) indicates that in the 5 year period of 2008-
2013, there is a total potential supply of around 
3,000 dwellings (this takes account of existing and 
potential future housing sites and current housing 
commitments) and demonstrates that Knowsley can 
meet its regional housing targets in the short term.  
it also identifies that in the medium term i.e. 2008 – 
2018 there is likely to be sufficient housing land to 
meet housing and brownfield targets, however after 
2018 housing supply is likely to be from greenfield 
land that is outside Knowsley’s urban boundary 

Consequently there are a number of strategic options 
that will need to be explored through the ldF process 
to identify the locations of future supply and the 
implications for Renewable energy options.  For 
example, should the future supply come from the 
greenbelt or could green space in the existing urban 
areas meet demand? alternatively could development 
on greenfield land be limited by building at higher 
densities on brownfield land in the short and medium 
term with consideration given to strategic sites within 
the greenbelt in the longer term?

this presents challenges and opportunities for 
Knowsley’s future planning policy framework and how 
Renewable energy options are considered with other 
land uses and development needs. it is reasonable to 
expect that there will be continued demand for new 
land and premises to meet a range of businesses 
needs and this is likely to be exacerbated by the loss 
of existing employment land to other uses (i.e. new 
housing development).  therefore it is likely that the 
borough will need to recycle existing employment 
land to meet demand.  emerging evidence 
recommends that Knowsley continues to both 
remodel existing sites such as the Kirkby industrial 
parks, and identifies new land in order to provide a 
good range of suitable sites at all times in order to 

stimulate local company growth, inward investment 
and emerging industries. 

Consequently it will be important for KMbC to fully 
consider the way Renewable energy technologies 
can be used to unlock new development sites, 
revitalise existing sites and premises to meet business 
needs and provide a sustainable energy source for 
existing settlements and communities.  therefore 
Renewable energy should play a significant role in 
the refurbishment of older premises and sites to help 
recycle land and attract businesses, however it will be 
essential that Knowsley Council addresses constraints 
associated with this such as barriers presented by 
leaseholdix.  a critical issue will be for the ldF to 
consider its strategic options and the implications 
this will have on Renewable energy development.  
specifically each option must focus on the scale, 
location, mix of uses and phasing of development and 
how the dispersal of new development affects existing 
densities and concentrations of the built environment.  
this should then be used to identify the implications 
this has on the efficiency of Renewable energy.  
these issues are discussed further in appendix F.

3.6 renewable energy and the economy 

there is a rapidly growing evidence base that 
indicates Renewable energy will play an increasingly 
important role in the future economy in the uK and in 
Knowsley.  unit cost of energy is likely to increase to 
cover the costs of what is recognised as the need to 
de-carbonise grid supplied electricity through Carbon 
Capture and storage (CCs), off-shore wind turbine 
developments and nuclear power station replacement.  
Higher energy prices in particular that of electricity is 
therefore likely to make investment in local low and 
zero carbon infrastructure and energy efficiency more 
competitive.

energy is clearly critical to the smooth functioning of 
the economy, and is closely correlated with economic 
output.  the reliance on fossil fuels together with 
supply side conditions in energy markets lead to 
fluctuations in the energy prices which are potentially 
damaging to economic performance.  economic 
literature demonstrates the close link between high 
energy prices and recessions: high energy prices tend 
to lead economic downturns. energy price volatility 
and issues in supply are forecast to worsen in future 
years. Renewable energy implementation could 
potentially mitigate the negative effects of climate 
change and at the same time lead to considerable 
economic benefits.  

there is a risk that the current economic downturn 
could stall the momentum that has and could be 
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achieved.  it is well recognised that investment 
in Renewable energy could provide a stimulus to 
the economy that helps the economy both in the 
short and long termx.  the concern is that, without 
direction, the market will fail to deliver the required 
levels of investment. therefore the government has 
introduced wide ranging interventions and targets.  it 
has set up a complex framework of regulations and 
incentives ranging from marketing campaigns and 
grants to the introduction of energy performance 
Certificates for many public and commercial buildings. 
these are issues that will need to be considered 
comprehensively when implementing future policy for 
Knowsley.

local authorities and regional bodies now have a 
role to play to deliver at a local level. therefore it is 
essential that there is a clear understanding of the 
implications for its Renewable energy options.  this 
should be both in terms of the constraints but more 
importantly the opportunities for the borough.  a 
detailed overview of key economic drivers and 
opportunities for Knowsley, the important economic 
policy considerations such the stern Report and 
green new deal and an economic and skills profile of 
Knowsley are set out in appendix F.  these provide 
the context for developing a Renewable energy sector 
in Knowsley.

3.7 buIldIng a caSe for developIng 
renewable energy SkIllS In knowSley

the skills requirements for Renewable energy sectors 
are a fundamental part of the wider supply chain for 
the delivery of Renewable energy.  nationally the 
industry has been characterised by small/Medium 
enterprises (sMe) that have a workforce made up 
of highly skilled professionals, with strong academic 
and vocational levels of qualifications.  a recent report 
produced by beRRxi sets out the main issues to 
address at a national level.  one of the fundamental 
issues identified was the availability of skills in 
meeting the country’s energy challengexii. increasing 
demand for energy, an aging workforce, problems 
with worklessness and a lack of new entrants to the 
energy industry in general are combining to potentially 
constrain how effectively Renewable energy options 
could be delivered across the country.

the report identifies that although there is likely 
to be an adequate supply of labour educated to 
degree level and willing to enter the renewables 
sector, there is a general opinion within the industry 
that there is a lack of experienced staff. this is 
particularly evident in relation to engineers and project 
managers in the uK, willing to enter the sector and 
is compounded by skills shortages in specialist 

areas such as electrical/electronic, both at the 
professional and technician levels. this is not a factor 
specific to the Renewable energy industry, with the 
number of students accepting places on electrical 
engineering degrees having fallen by almost 30% 
over the last decade, reflecting the low appeal of the 
engineering professionxiii. Consequently, because of 
these shortages there is a high level of cross-sector 
competition for experienced staff and employment 
retention is a problem. 

the impact of the economic downturn has had a 
surprising affect on the industry. Job losses from 
large companies are providing a supply of skills 
to the Renewable energy industry with significant 
recruitment in terms of financial skills and confidence 
within the recruitment sector that the Renewable 
energy market is a growing and stable market. 
despite this strength the industry still struggles to 
recruit experienced people in the Renewable energy 
sector and vacancy levels are often evident across 
the Renewable energy sectorsxiv. 

when considering the employment opportunities 
and skills requirements it is essential that there is an 
understanding of the wider job and skills needed.  
when these are considered it is clear that the 
Renewable energy sector could provide a much wider 
range of jobs and diversity of skills requirements that 
go beyond what is typically linked to the industry. an 
indicative (and not exhaustive) list includes:

Construction workers – equipment operators, •	

labourers and project managers etc;

engineers of all types including •	

environmental, civil, chemical etc;

welders and fabricators , electricians and electrical •	

equipment assemblers and technicians;

plumbers,  heating and cooling engineers/ •	

installers and insulation installers;

scaffolders; Roofers; Concrete producers; •	

waste management operators;•	

drivers; •	

Marine engineers; deep sea divers; and•	

agricultural and forestry workers. •	

Consultation with key stakeholders identified that 
there are opportunities in Knowsley to provide 
employment in the Renewable energy sector.  it 
was identified that there are existing businesses in 
Knowsley that are already producing Renewable 
energy, technologies/component parts and fuels. 
equally there is an established infrastructure and 
labour force with transferable skills to deliver 
Renewable energy technologies in the borough.  
it was also identified that there are immediate 
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employment opportunities due to examples of labour 
shortages in relation to the installation technologies 
to produce Renewable energy and reduce energy 
needs. For example a consulted stakeholder referred 
to known labour shortages for the installation of 
photovoltaics and insulation that is resulting in labour 
being supplied from outside the region and in the 
case of large scale projects labour from mainland 
europe. 

Consultation responses from a local business 
survey (see appendix g) identify that there are 
significant opportunities for Knowsley to become self 
sufficient in delivering Renewable energy energy and 
services.  the survey results indicated that in general 
businesses in Knowsley are grasping the fundamental 
issue of reducing energy needs through behavioural 
change via staff training. the survey identified that 
over 17% of respondents were already involved in the 
Renewable energy sector in some way and over 9% 
of businesses signalled were not involved, but would 
like to be.

it is clear from the responses that there are 
a significant number of businesses (67% of 
respondents) that are yet to switch to a green energy 
source and only 5% of businesses with renewable 
energy technologies on site.   the most common 
technology used in the borough to date is ground 
source heat pumps, followed by biomass and solar, 
however there were no recorded instances of wind 
power. in terms of delivering renewable energy, the 
majority of respondents were looking to implement 
renewable energy between 2009 and 2012; however 
a significant proportion (around 40%) had no plans 
to date.  the biggest barriers to local businesses 
reducing energy needs and using renewable energy 
were a lack of information and finance.

based on this survey we recommend that KMbC 
takes a proactive approach that is Council led but 
driven by the local businesses in the borough and 
builds upon new recommendations made by the 
business forum.  it will be critical for KMbC to capture 
the momentum within the local businesses community 
and ensure it is central to facilitating financial 
and knowledge support as well as coordinating 
networking and sharing of best practice.
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the focus of this study is placed on renewable energy 
technology options as means of taking large steps 
towards energy and carbon reduction.  these large 
steps however do not displace what is the primary 
step to save energy and carbon; this is energy 
efficiency.  the fundamentals hierarchy of energy 
efficiency is recognised as being; Management/
Measurement, insulation, system Control, and 
upgrade to efficient systems.

the two primary options for the installation of 
Renewable energy technologies are:

1. Building Integrated

Small scale devices or systems installed within or 
mounted upon individual building(s). Generated 
energy supplied to individual building. Most suited to 
small developments with multiple building ownerships 
and where energy distribution networks are not 
available or appropriate.

2. distributed energy

Medium-large scale devices installed in a central 
location in conjunction with site-wide distribution 
network(s) as appropriate. Generated energy supplied 
to buildings via site-wide distribution networks.  
Typically it is most suited to large-scale, mixed use 
developments.  Under the heading of distributed 
energy also comes the option of utilising alternative 
fuel supplies. Knowsley is particularly well placed 
in terms of the existence of commercial businesses 
operating in the field of alternative fuels processing 
and supply.  Such alternative fuels as biomass, bio-
fuels and including various energy from waste (EfW) 
streams could be efficiently used in renewable energy 
generation plant and distribution networks.   

both approaches have their mutual advantages 
and disadvantages and the effectiveness of each is 
dependent on the nature of a development within 
which a technology is to be utilised. with regard to 
the compatibility of the two approaches, electricity 
generating technologies are generally compatible, but 
hot water generating building-integrated technologies 
present a counter-productive effect on the potential 

utilisation and operation of distributed energy thermal 
technologies such as biomass boilers, Combined 
Heat and power (CHp) plant etc.

this is because hot water generated locally will 
displace part of the thermal ‘base-load’ which CHp 
plant require in order to utilise all ‘waste heat’ from 
the process of generating electricity. the result is 
that with broad adoption of hot water generating, 
building integrated technologies, CHp installations can 
become un-viable.

in addition to the building integrated and distributed 
energy options we have also assessed a third energy 
from waste option. energy from waste is the process 
of creating energy in the form of electricity or heat 
from the incineration of waste source.  this option 
is discussed both as part of the distributed energy 
options and separately from the two main options. 

the general advantages and disadvantages of all the 
approaches are summarised within appendix J of this 
report.

in consideration of these two distinct scales of 
integration and in addition to the alternative fuels 
options, the following technologies have been 
assessed with respect to their specific suitability 
within and to serve the borough of Knowsley;

wind energy•	

Combined Heat & power (CHp) – considering •	

both natural gas and bio-fuels

biomass boilers•	

district Heating as a method by which to •	

facilitate distributed energy generation

photovoltaics (pV)•	

solar thermal•	

ground source Heat pumps (gsHp)•	

detailed information on all the technologies 
considered here can be found within appendix J.  
the following section provides only a brief introduction 
to each, followed by results from assessment of 
suitability to Knowsley.

4. teCHnology options ReView
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4.1 buIldIng Integrated technologIeS

an alternative approach to an area wide centralised 
Renewable energy strategy is to integrate low and 
zero carbon technologies into the buildings to which 
they supply energy.  this strategy involves using 
technologies on a much smaller scale but means 
that technologies which are not often applicable on a 
larger scale can at times be attractive options in the 
delivery of meaningful carbon savings.

as presented more fully in appendix J, building 
integrated technologies have a number advantages 
and disadvantages over a centralised approach. 
the following technologies have been assessed with 
regard to appropriate integration within Knowsley 
at the building integrated scale.  the deployment 
of these technologies in the uK  has not reached a 
critical mass in terms of volume and so capital costs 
are high.  their poor economic viability has to be 
viewed against other more positive aspects such as 
CsR, capital off-set, grant funding etc.

4.1.1 ground Source heat Pumps (gShP)
ground source heat pumps are a method of 
either extracting heat stored in the ground to 
provide domestic hot water and heating or to 
reject excess heat from cooling.

4.1.2 Photovoltaics (PV)
photovoltaic systems convert energy from the 
sun into electricity through semi conductor cells. 
the pV cell consists of one or two layers of a 
semi-conducting material, usually silicon. when 
light shines on the cell it creates an electric field 
across the layers, causing electricity to flow. 

photovoltaic systems can be discreet through being 
designed as an integral part of the roof or high 
visibility if implemented as a stand alone feature. 

4.1.3 Solar thermal Panels
solar water uses the energy from the sun to heat 
water which is generally 
used for domestic hot water 
purposes. the collectors are 
generally roof mounted and 
consist of a network of fluid 
filled pipes which collect heat 
from the sun. these pipes are 
used to heat water in a cylinder 
which can then be distributed 
to the desired location. 

there are two types of solar water heating designs, 
the flat plate collectors and evacuated tube collectors. 
details of these can be found within appendix J.

4.1.4 Building Integrated Wind
due to new technologies, ease of maintenance 
and improved public perception modern 
turbine designs are becoming increasingly 
flexible, with small or micro turbines now being 
located in low density urban areas despite 
relatively lower wind speeds than open areas

< fRoM left to RIght
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4.1.5 Summary and discussion of Building 
Integrated options
the following table summarises the estimated return 
on investment and Co2 reduction benefits that 
are anticipated from the introduction of commonly 
recognised building integrated technologies.

Ref PRojeCt RoI (yeaRS) BeNefItS 
(Co2 
ReduCtIoN)

1 gsHp existing 
residential

50 15-20%

2 gsHp new 
build CsH 3 
residential

20 ≈25%

3 gsHp 
new build 
commercial

50 ≈25% 

4 pV existing 
residential

40-50 5-10%

5 pV new CsH 3 
residential

40-50 17%

6 pV new build 
commercial

40-50

7 solar thermal 
existing 
residential

10-20 8-10%

8 solar thermal 
new build CsH 
3 residential

10-20 20-25%

9 building 
integrated wind

≈16

as can be seen return on investment for each of 
these options is not immediately appealing and 
reveals high capital cost, low energy cost savings and 
relatively poor cost per unit Co2 saved.

it is worth noting that a significant roll-out of any or 
all of these building integrated technologies would be 
required to be of worthwhile benefit to KMbC carbon 
reduction targets compared to larger scale distributed 
energy technologies presented later in this section.

the following sub-sections describe and discuss the 
impact of these technologies in some detail.

4.1.5.1 gShP Primary energy Saving and Co2 
Reduction Potential
in order to assess gsHp suitability within Knowsley, 
analysis has been performed in relation to three 
representative example buildings within the borough:

existing Residential buildings•	

new build Residential buildings (Code for •	

sustainable Homes (CsH) level 3)

new build Commercial buildings•	

4.1.5.2 gShP economics
in order to assess the economics of gsHp 
applications, consideration must be given not just to 
the capital cost but also to the effects on fuel cost of 
displacing (traditionally) gas as the primary fuel with 
electricity.

an assessment of the same 3 representative 
examples produced the following results:

existing Residential buildings•	

new build Residential buildings (CsH level 3)•	

Based on existing dwelling energy consumption 
data produced by BRe, an annual Co2 emissions 
saving in the order of 15-20% can be achieved 
per dwelling via the use of a gShP.

Similar analysis for typical new-build residences 
demonstrates a potential Co2 emissions saving 
closer to 25% per dwelling.

With the potential for gShPs to assist with both 
heating and cooling within commercial buildings, 
a well designed arrangement can achieve 
emissions savings of up to 50% of building Co2 
emissions.

the inherent costs of retro-fitting gShP 
technology within existing building stock, coupled 
with the level of electricity use required to meet 
the comparatively high heat demands of older 
buildings, results in a payback period in excess of 
50 years, notably beyond the normal lifespan of 
the technology.

With the increased build-quality and levels of 
insulation within new-build dwellings, both plant 
size and operational costs can be reduced and a 
payback period of around 20 years achieved. this 
is still marginal, given the 20-25 year lifespan of a 
typical gShP.  air source heat pumps will improve 
payback period but will be less efficient leading 
to less Co2 benefits.
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4.1.5.4 PV economics
approximate pV capital costs are £5,000 - £8,000 
per kw of roof mounted capacity or £10,000 - 
£15,000 per kw for façade-mounted systems, with 
1kw capacity corresponding to around 6m2 of panel 
area, as identified, depending on pV type.

with energy output being directly linked to solar 
irradiance, and varying linearly with panel area, a 
single economic assessment for Knowsley is possible.

the opportunity for KMbC to collaborate with the 
presently uneconomic pV production facility at nippon 
glass, st Helens should not be overlooked as a 
means of potentially supplying large volumes of pV to 
building owners in Kip or elsewhere in the borough, 

However, at present, amorphous silicone glazing pV 
of the type potentially manufactured by nippon is not 
felt to be an economically competitive product for 
retrofit roof mounted applications when compared 
with more efficient thin film poly-crystalline pV panels.   

4.1.5.5 Solar thermal Primary energy Saving and 
Co2 Reduction Potential
assessment of solar thermal suitability within 
Knowsley has been performed in relation to two 
representative example buildings within the borough:

existing Residential buildings•	

new build Residential buildings (CsH level 3)•	

new build Commercial buildings•	

although theoretically gsHps could make significant 
reduction to existing building Co2 emissions, 
economic and practical viability means that wide 
scale implementation and hence energy savings are 
unlikely.

4.1.5.3 PV Primary energy Saving and Co2 
Reduction Potential
in order to assess pV suitability within Knowsley, 
analysis has once again been performed in relation 
to three representative example buildings within the 
borough:

existing Residential buildings•	

new build Residential buildings (CsH level 3)•	

new build Commercial buildings•	

due mainly to the inferior cost per kW capacity 
of gShPs against larger-scale gas-fired boilers, 
the payback period worsens when considered 
in relation to commercial buildings and is, once 
again, in excess of 50 years.  air source heat 
pumps will improve payback period but will be 
less efficient leading to less Co2 benefits.

Based on the installation of a standard 6m2, 
1kW panel on an existing dwelling, the predicted 
energy output is 600 kWh per year, representing 
an annual Co2 emissions saving in the order of 
5 - 10%.

Based similarly on the installation of a standard 
6m2, 1kW panel, this time to a typical new-
build dwelling, a similar energy output would 
now represent an annual Co2 emissions saving 
of around 17%, due to the anticipated energy 
consumption reductions within modern dwellings.

Based on the assumption of greater available 
roof area on which to mount panels, the example 
for Commercial buildings has been based on the 
application of panel area totalling 100 m2 and 16.7 
kW of installed capacity.

due to the high inherent capital costs, the 
analysis performed for Knowsley suggests a 
simple payback period in the order of 40 to 50 
years, considerably beyond the operational life of 
current panels.

analysis for an existing dwelling indicates an 
annual emissions saving in the order of 8-10% 
can be achieved via the use of 4m2 of solar 
thermal panels.

Similar analysis for typical new-build residences 
demonstrates a potential emissions saving of 
between 20-25%.
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the wind turbine described above has a much more 
favourable capacity factor of around 15%. turbines 
should be positioned as far away from any local 
obstacles as possible whilst also being located close 
to the electricity consumer in order to minimise 
capital costs. small free standing turbines would be 
well suited to areas of high wind speed which are 
heavily constrained and therefore unsuitable for large 
turbines. this may only be the case however where 
there is a local demand for electricity.

an interesting opportunity would be to mount a small 
scale wind turbine on top of a high rise residential 
block such as those at stockbridge Village. studies 
have shown that turbines located on high rise tower 
blocks are typically the most viable building integrated 
solution. although there still maybe some turbulence 
coming off the edge of the building the increased 
height of the turbine and hence wind speed may 
make it a viable option. 

potential issues to consider however are the noise 
and vibration caused by building integrated turbines 
and the turbine mounting mechanism. Furthermore 
onsite wind trials are the only way to gain an accurate 
understanding of a wind regime, particularly for 
building integrated applications.

4.1.5.8 Building Integrated Wind economics
the installed capital cost of building integrated 
wind turbines in the uK is generally over £4,000/
kw, far higher than that of larger scale wind. a large 
proportion of this is due to associated installation 
costs, often requiring scaffolding or craning even for a 
small device. it is estimated that a freestanding 2.5kw 
turbine would have a capital cost of £10,000 with a 
building integrated machine potentially costing 50% 
more than this.

a major advantage of small scale wind turbines over 
larger machines is that electricity produced can often 
be supplied directly to the consumer, thus offsetting 
grid supplied electricity. offsetting grid electricity 
typically delivers a much greater financial benefits 
than what will be achieved by selling the electricity on 
the wholesale market, which usually results in a poor 
unit tariff. 

given the estimated capital cost and capacity factor 
for a building-mounted wind turbine, plus the effective 
sale price of any excess electricity generated, small 
scale wind is unlikely to deliver any savings on 
consumer electricity bills over the lifespan of current 
turbines. However for a freestanding turbine of similar 
capacity, located in an area of Knowsley free of local 

4.1.5.6 Solar thermal economics

4.1.5.7 Building Integrated Wind Primary energy 
Saving and Co2 Reduction Potential
as discussed in the large scale wind section 4.2.7, 
Knowsley has an average annual noabl wind speed 
of 6m/s to 6.9m/s at 45m a.g.l. However as Knowsley 
predominately consists of low rise residential 
properties the hub height of a building integrated wind 
turbine is more likely to be in the order of 10m above 
ground, equating to an average wind speed of around 
5.2m/s. wind speeds in urban environments are 
invariably much harder to predict than those in open 
countryside, and are generally much lower. therefore 
a scaling factor has been applied to the noabl data 
when estimating energy yield of building integrated 
turbines.

the wind turbine described above has a capacity 
factor of just over 5% which compares poorly to the 
national average for large scale schemes of 27%. 
this figure is however typical of small scale urban 
turbines and recent studies have shown that in some 
instances schemes do not even produce sufficient 
electricity to power their own electronics.

an alternative approach would be to mount small 
scale wind turbines on free standing towers well away 
from any turbulence causing obstacles.

With capital costs sitting in addition to traditional 
heating arrangements, due to the supplementary 
nature of heat provided via solar-thermal outputs, 
payback periods for typical 4m2 installations 
within Knowsley will likely be in excess of the 20 
years design life of the panels for evacuated tube 
systems.

Whilst the corresponding period for flat panel 
systems will typically be closer to 10 years, these 
are less efficient in operation.

for a 2.5kW building integrated/roof mounted 
wind turbine located in a low rise suburban area 
of Knowsley it is estimated that approximately 
1,200kWh of electricity would be generated per 
annum. a single turbine will deliver Co2 savings of 
around 650kg per annum.

It is estimated that a 2.5kW freestanding wind 
turbine located away from any obstacles would 
generate in the order of 3,400kWh of electricity 
per annum. this equates to annual Co2 savings of 
around 1,900kg.
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gas boilers and potentially chillers serving individual 
buildings.

an alternative approach is to use modern district 
heating piped infrastructure for the delivery of heat 
to multiple buildings, sites and campus areas from a 
central heat source, often synonymous with combined 
heat and power. Heat generated in an energy centre 
is pumped through a network of pre-insulated pipes 
to consumer with minimal heat loss along the way.

infrastructure of this scale takes vision and 
commitment in so far as such systems enable future 
wide spread decarbonisation of both electricity and 
thermal energy supplies but is not without barriers 
which cannot always be overcome, as described in 
appendix J.

4.2.3 Combined heat & Power (ChP)
Combined heat and power (CHp) is the onsite 
generation and use of electricity and heat.  
Conventional electricity generation at distributed 
power stations can generate electricity at reasonably 

high electrical efficiencies but rejects waste heat to 
atmosphere. CHp facilities generate electricity and 
capture waste heat thus potentially achieving higher 
overall efficiencies than conventional generation.

obstacles, it is estimated that the turbine could have a 
simple payback period of approximately 16 years.

4.2 dIStrIbuted energy

an area wide centralised Renewable energy strategy 
is a means of delivering significant energy and carbon 
reductions through the application of low and zero 
carbon technologies to serve groupings of buildings, 
sites and campuses.  

as presented more fully in appendix J, distributed 
energy(de) technologies have a number advantages 
and disadvantages over the building integrated 
approach. the following technologies and systems 
have been assessed with regard to appropriate 
integration within Knowsley.  the deployment of these 
technologies in the uK  presently provides around 
10% of our energy needs and is set to increase. 
when compared to germany where 50% of energy 
needs are provided by de infrastructure the uK is 
along way behind.  their improved economics over 
typical small scale building integrated solutions are 
improved further by: capital off-set, spatial savings, 
long term commercial options and grant funding.

4.2.1 Wind turbines
wind powered electricity generation is an established 
industry and turbines are manufactured with 
capacities ranging from a few kilowatts to several 
megawatts.

4.2.2 district heating
energy demands for buildings are traditionally met by 
a mix of electricity supplied by the national grid with 

< fRoM left to RIght
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commercial waste streams, details on the types of 
technology, information on Renewable obligations 
Credits and options currently being progressed in 
Knowsley and through the Merseyside waste disposal 
authority (Mwda) waste pFi contract are identified in 
appendix J.

4.2.7 Summary and discussion of distributed 
energy options
the following table summarises the estimated return 
on investment and Co2 reduction benefits that 
are anticipated from the introduction of commonly 
recognised large scale low and zero carbon 
technologies and the distribution systems required 
to deliver significant steps in energy and carbon 
reduction.

Further description of these technology and 
infrastructure options is presented in subsequent sub-
sections and appendix J.

Ref PRojeCt CaPaCIty RoI 
(yeaRS)

BeNefItS 
(Co2 
toNNeS)

1 large scale wind trubines 2.0Mwe 10 2,700

2 district heating - Kirby 33,000Mwh/yr carrying capacity

3 district heating - Huyton 56,000Mwh/yr carrying capacity

4 district heating – prescot & whiston 24,000Mwh/yr carrying capacity

5 district heating - Halewood 55,000Mwh/yr carrying capacity

6 CHp energy Centre - Kirby 1.9Mwe ≈10 4,000

7 CHp energy Centre - Huyton 3.2Mwe ≈10 6,100

8 CHp energy Centre - prescot & 
whiston

1.6Mwe ≈10 3,400

9 CHp energy Centre - Halewood 3.2Mwe ≈10 7,100

Biomass & Bio-fuel:

10 biomass boilers 7.0Mwt ≤10 10,600

11 bio-fuels boilers 13.0Mwt ≤10 5,000

12 biomass CHp 1.9Mwe ≈10 21,900

13 energy from waste 18.0Mwe ≤20 95,000

14 bio and waste derived fuels supply 
hub

≥160,000 tonnes per annum

as with most solutions CHp with district heating 
require more detailed study for accurate economic 
returns on investment to be determined.  However, 
the estimates shown in the table above represent 
simplistic approximations based on extensive 
experience.   Commercial viability of such long term 
major infrastructure should be determined using 
the rigour of discounted cash flow analysis using 
public sector methodology and discount factors 
notwithstanding the options of private investor 
commercial options.

initial analysis of CHp linking to district heating 
has considered the application of gas-fired plant.  
while not a renewable fuelled option it does offer 
a commercially proven means of delivering a low 
carbon solution operated as a single solution or 
operated in unison with renewable combined heat 
and power generation.

4.2.4 Biomass Boilers

at the infrastructure scale, the linking of district 
heating to centralised biomass boilers represents 
reliable and proven technology, with relatively short 
payback periods, given appropriate network sizing 
and load connection

an additional benefit of biomass use over other 
Renewable energy sources is the ability to store fuel 
for use on demand, providing increased control of 
energy outputs. However, proper space consideration 
must be given to the required associated storage 
volume.

details of biomass types and fuel source can also be 
found in appendix J.

4.2.5 Biomass ChP
biomass CHp 
follows the same 
principles as 
gas fired CHp 
but instead uses 
a renewable 
biomass fuel 
source. a variety 

of biomass fuel types can be utilised, including wood 
pellet or chips, bio-oils and recycled solid fuel (RsF) 
as recovered from municipal waste streams, a further 
description of which can be found within the energy 
from waste section.

4.2.6 energy from Waste (efW)
in addition to the two main forms of Renewable 
energy another consideration is energy from waste.  . 

Further information on Knowsley and how it links 
with Merseyside in regards to both the municipal and 
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present a significant constraint to planning.  the 
potential sites indicated correspond to relatively 
unconstrained areas in terms of distances from 
turbine locations and nearest noise receptor is greater 
than 500m.

the partnership for Renewables (pfR) scheme 
recently considered a number of potential turbine 
sites within Knowsley, including this area, details of 
which can be found within appendix J.

since a wide variety of considerations regarding 
site selection exist beyond that of wind availability, 
requiring further detailed analyses, the assessment 
performed within this study has not considered 
specific locations or related conditions, instead using 
the average wind speed across the entire borough.

4.2.7.3 Wind turbines Primary energy and Co2 
Reduction Potential
using the compiled Knowsley wind data, an 
appropriate turbine size circa 2Mwe capacity has 
been identified. turbines of this scale typically have 
a hub height of approximately 80m to 100m and 
maximum blade tip height of 140m.

the performance of a wind turbine is often measured 
by its capacity factor; this represents the equivalent 
percentage of hours at which the turbine operates 
at full capacity. it is estimated that a 2Mwe turbine 
located within the Knowsley boundary would have 
a capacity factor of approximately 27.5%, which is 
comparable to the uK average.

it should be noted that the stated output assumes 
a physically unconstrained site with uninterrupted 
wind flow. as stated previously, a small change 
in wind speed has a large effect on power output 
and consequently capacity factor. the only way to 
accurately predict wind speed in a specific location is 
to undertake onsite wind monitoring for a period of 6 
to 12 months. 

4.2.7.1 Wind Speed in Knowsley
in lieu of onsite wind 
trials and wind data, as 
normally sourced from 
local metrological stations 
when performing detailed 
wind resource analyses, 
a recognised method of 
calculating an indicative 
energy yield is to use an 
average wind speed figure 
given by the noabl wind 
database, further details 
of which can be found 
within appendix i.

noabl data has been collated and analysed for 
Knowsley and is presented within the following gis 
plot, a full-size copy of which is included within 
appendix i. 

the average annual wind speeds at 45m above 
ground level for the Knowsley borough, taken directly 
from the noabl database, ranges between 6m/s to 
6.9m/s.

4.2.7.2 Potential Wind turbine locations within 
Knowsley

according the noabl wind 
speed database Knowsley has 
a reasonable average annual 
wind speed. whilst the noabl 
data may be used to provide 
rough indicative figures, the 
suggestion is that wind speed 
in Knowsley may be sufficient 
to produce reasonable 
quantities of electricity.

Furthermore Knowsley features 
a number of areas of open 
ground away from obstruction 

where turbines could potentially be located.

these sites are illustrated in the figure as possible 
locations for large-scale wind turbine opportunities 
within and, in one case, adjacent to Knowsley.

Relating these sites to the wind speed map, it is 
clear that they do not necessarily correspond to the 
highest speeds. However, many areas of higher wind 
speeds within the borough are heavily constrained by 
residential properties, power lines, railways and roads.

in particular consideration of areas within south 
Knowsley, the presence of liverpool airport and the 
effect of turbines on the nats radar system would 

as such, based on the average NoaBl wind 
speed for the Knowsley area, it is estimated 
that a single 2MWe turbine could produce 
approximately 4,800MWh of electricity per 
annum.

using the Building Regulations 2006 Part l grid 
displaced factor for de-centralised electricity 
generation, approximately 2,700 tonnes for Co2 

would be saved per year by a 2MWe turbine.
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and industrial areas, the four areas listed above 
are considered the best potential locations for 
implementing district heating.

although there might be specific instances of 
small groups of buildings where a small localised 
network could be set up outside of these areas, the 
identification of such scenarios should be the subject 
of a separate detailed study.

Kirkby
Kirkby is predominately a residential area, dominated 
by low to medium density semi-detached housing. 
with the notable exception of Knowsley industrial 
park, for which an independent high level study has 
been performed (see appendix K), there is limited 
industrial or commercial activity outside of Kirkby 
town centre.

given the high heat demand and associated building 
density required for economic district heating, it 
is unlikely that an area wide network could be 
developed within Kirkby without significant subsidy.

there are however two more viable options for 
consideration:

option 1 looks at a number of specific potential 
opportunities for developing smaller district heating 
networks within the area.  Kirkby town centre 
contains a number of buildings well suited to district 
heating in close proximity to each other, these 
include; a leisure centre, hotels, college, town hall and 
library.

this combination of buildings could provide a 
year-round heat load and hence be an ideal load 
against which CHp (be it gas biomass or otherwise) 
could operate. in order to estimate the plant and 
subsequent energy output potential for this area, 
the following notional district heating layout, centred 
around Kirkby shopping centre, has been used to 
inform a high level assessment.

4.2.7.4 Wind turbine economics
For this economic assessment it has been assumed 
that any wind turbines would be connected to the 
local electricity distribution network and hence the 
electricity sold on the wholesale market.

the disadvantage of this approach is that the tariff 
paid for wholesale electricity is typically significantly 
lower than the retail price of electricity and hence 
what the turbine would offset if it was connected 
directly to a building.

in addition to revenue received through the sale of 
electricity Renewable obligation Certificates (RoCs) 
would be received for each Mwh of electricity 
generated by the turbine.

ahead of site specific wind monitoring exercises, 
these figures should be regarded as indicative due to 
the technology sensitivity to site conditions such as 
local topography and grid connection points.

similarly, as the number of turbines in a project 
increases, additional benefits from economies of scale 
will arise. Furthermore if a direct use for the electricity 
generated can be identified whereby retail electricity 
is offset simple payback period could decrease 
significantly.

delivering wind turbine project opportunities may also 
benefit from economic stimulus brought about by 
KMbC forming an energy services Company (esCo) 
type arrangement. 

4.2.7.5 district heating Potential within Knowsley
as has been identified, the borough of Knowsley 
consists of four distinct urban areas intersected with 
park and farm land. these areas are:

Kirkby•	

Huyton•	

prescot & whiston•	

Halewood•	

given the clear economic drivers for application 
of heat networks within higher density, urban 

It is estimated that a 2MWe wind turbine would 
have an installed capital cost of approximately 
£3.6m.

accounting for o&M costs, current value of RoCs 
and an estimate of wholesale electricity tariff it is 
estimated that a single 2MWe wind turbine would 
have a simple payback period in the order of 10 
years. 
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close proximity to each other, with a high level review 
revealing the presence of; offices buildings, police 
station, supermarket and indoor market. there could 
be some scope for developing a heat network in the 
area.

option 3 considers the key area of Huyton business 
park, the largest of a number of parks within central 
Knowsley. in addition to featuring a good quantity 
and variety of heat loads, the park also features the 
orchid mechanical waste heat treatment (MHt) plant. 
this site handles around 80,000 tonnes of community 
waste per year, which up to 80% of this is ultimately 
recycled as biomass solid recoverable fuel (sRF).

in order to estimate the plant and subsequent energy 
output potential for the connection of key areas within 
Huyton, the following notional district heating layout 
has been used to inform a high level assessment, 
with Huyton business park representing the network’s 
main anchor load.

Please note that details of all pipework and final 
connections are not shown at this scale.

though further analysis is required to accurately 
assess this opportunity, the option of combining 
any centralised generation within Huyton business 
park with the readily available biomass fuel source 
produced by the orchid plant represents potential for 
a renewable district heating arrangement.

Prescot & Whiston
as with Kirkby the southern half of prescot is 
dominated by low to medium density housing and 
is likely to be uneconomical to be served by district 
heating. whiston hospital represents a point of high 
heat load and it likely to be suited to CHp. 

the northern part of the region contains a more 
diverse building mix, including medium/high density 

Please note that details of all pipework and final 
connections are not shown at this scale.

option 2 focuses on a number of residential tower 
blocks located in northwood. whilst it is understood 
that these are privately owned, there could still be 
potential for developing a small localised network. the 
characteristics of any such network load would be 
enhanced however by the inclusion of non domestic 
load, in order to achieve a good diversity of heating 
demand.

huyton
as is typical of the region, Huyton is dominated by 
low to medium density housing with limited high 
density residential blocks and commercial areas. 
Consequently the majority of the area is likely to be 
unsuitable for district heating, though three potential 
options have been identified.

option 1 focuses on the stockbridge Village area to 
the north of Huyton which features two separate, but 
relatively close, groups of high rise residential tower 
blocks. owned by Villages Housing, these blocks 
are located in the area of a leisure centre and two 
schools.

the combined heat load of these different building 
types would provide good diversification against 
which to operate CHp plant. However the buildings 
are located several hundred meters apart and 
the costs of a district heating network may prove 
prohibitive.

option 2 relates to Huyton town centre which also 
contains a number of different building types within 
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inadequate maintained site heat loads and an 
unacceptable predicted payback period.

one potential option to enhance both these 
considerations would be to locate a CHp unit at the 
plant and distribute a proportion of the heat to other 
buildings adjacent to the facility. whilst this would 
create additional revenue for the scheme, the low 
density nature of Halewood may mean that capital 
costs of such a network may prove prohibitive.

whilst the notional network used for this example has 
been limited to the immediate surroundings of the 
Jaguar land Rover plant, in keeping with the local 
authority boundary, any detailed consideration of a 
district heating arrangement in this area should also 
assess the feasibility of extending such a network 
further to the west, given the expanding loads in 
place on the estuary business park.

4.2.7.6 district heating economics
whilst precise capital costs analysis for district 
heating options will ultimately need to be informed 
by detailed feasibility work for specific networks, 
high level costing exercises have been performed as 
part of this study with reference to the 4 areas and 
notional networks as previously described.

Kirkby
Based on the assumed anchor load of the existing 
Kirkby Shopping Centre, an estimated capital cost 
figure of between £30 – 40m has been derived 
for a notional district network and associated 
centralised plant.

this indicative figure has been based on the 
assumption of connection of adjacent dwellings in 
addition to the shopping centre.

housing blocks and expanding commercial and 
industrial activities. the high level review performed to 
date has identified two key areas within prescot and 
whiston in consideration of district heating potential;

option 1•	  would consider the neighbouring 
Cables Retail and prescot business parks.

option 2•	  involves whiston Hospital and the 
adjacent glen dimplex manufacturing site

the following notional district heating layout has been 
compiled in consideration of option 2, on the basis 
of whiston Hospital representing the network anchor 
load to inform a high level assessment of potential 
plant size and energy outputs.

already registered on the european union emissions 
trading scheme (euets ), the existing plant and 
associated space within the whiston Hospital site 
could represent an appropriate generation point 
to serve any linking network. additional secondary 
pipework and final connection to buildings / dwellings 
are not featured at this scale.

whilst specific site inspections and detailed analysis 
of building activities would be required to confirm 
suitability of these areas for district heating, they 
are thought to offer good potential in terms of load 
diversity and heat demand density.

halewood
a clear candidate for CHp is the Halewood Jaguar 
land Rover car manufacturing plant. indeed, the plant 
has previously gained planning permission to install a 
70Mwe Combined Cycle gas turbine CCgt plant but 
the project did not go ahead. 

Following discussion with site energy representatives, 
it is understood that this was due to reasons of 

`
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in the absence of heat network potential, new 
buildings should consider utilising of micro-generation 
technologies, with the opportunity present to integrate 
them into building systems from the earliest design 
stages.

Cronton Colliery
similarly to Halsnead park, the Cronton Colliery 
site does not appear to be in suitable proximity to 
complimentary load centres to lend any development 
to district heating, though its suitability will again 
depend on the nature of buildings to be located 
herein. if determined to be unsuitable for district 
heating, building integrated technology opportunities 
should be investigated, in respect of specific building 
designs.

North-West Prescot
whilst the site discussed borders areas of existing 
housing, no significant adjacent commercial or other 
non-residential development appear to exist, such as 
would be required to establish a reasonable anchor 
load for any district heating network.

in lieu of further details regarding additional 
development plans for this area, it would seem that 
the consideration of building integrated renewables 
would again be the best option for any pure 
residential scheme within this area.

in considering these comments it is important to 
note that both the els and sHlaa are at draft stage 
only and the sites identified reflect the views of the 
consultant undertaking these studies and not of arup 
or KMbC. all the sites referred to will be reviewed by 
KMbC as it brings forward its Core strategy.

4.2.8.1 ChP Primary energy Saving and Co2 
Reduction Potential
High level assessments have been performed with 
respect to CHp-led district heating potential within 
each of the four identified areas of Knowsley. the 
following energy and Co2 emissions figures are 
accordingly displayed in relation to the outputs 
achievable via gas-fired CHp within these areas.

Kirkby
the district heating assessment performed for 
Kirkby assumed domestic market penetration in the 
order of 20%, in recognition of the relatively low-
density of housing within the area, plus uptake of key 
commercial and service loads (excluding the adjacent 
Knowsley industrial park) of 50%.

huyton
With the significant heat load potential presented 
by the huyton Business Park, the notional district 
heating arrangement in huyton has considered a 
wider regime of connection to adjacent dwellings 
and commercial buildings.

as such, an estimated capital cost figure of 
between £50 – 65m has been derived for the 
described network and associated centralised 
plant within huyton.

Prescot & Whiston
In recognition of the heat distribution 
arrangements traditionally used within existing 
hospital infrastructure, the predicted capital costs 
of system expansion to surrounding loads as 
discussed in this study are between £20 – 25m.

halewood
With the density of (albeit non-continuous) heat 
load provided by the jaguar land Rover plant, 
the consideration of a network which could 
additionally serve the neighbouring residential 
area has provided a predicted capital cost in the 
order of £15 – 20m.

Further analysis of potential linking plant capacities, 
associated energy outputs and Co2 emissions 
savings have been performed and reported on within 
the following sections, on a technology-specific basis.

4.2.8 Potential future district heating 
development 
to help provide some guidance on the potential future 
development areas in Knowsley, arup has looked 
at some key sites that are identified by consultants 
undertaking the els and sHlaa (see section 3.5.3).  
this provides an initial view on the implications and 
opportunities for Renewable energy that KMbC 
should consider.

halsnead Park
given the distances between the Halsnead park area 
and the nearest non-residential load centres, in this 
case represented by the whiston enterprise park 
and the previously identified whiston Hospital / glen 
dimplex plant cluster, it seems unlikely that a purely 
residential development of the area would readily lend 
itself to a district heating opportunity.

However, should the development itself features a 
mix of residential and commercial buildings, this may 
warrant investigation.
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halewood
the district heating assessment performed for 
Halewood assumed domestic market penetration in 
the order of 30%, in recognition of the relatively low-
density of housing within the area, plus uptake of key 
commercial and service loads (namely; those within 
the boulevard industry park) of 50%.

4.2.8.2 Present Biomass & Bio-fuel Primary energy 
Saving and Co2 Reduction Potential
a key factor of biomass sustainability is the distance 
of the end consumer from the origin of the fuel.

Knowsley industrial park currently contains one 
known business that produces biomass fuel. oldham 
brothers deal with reprocessed wood waste and 
currently supply in the order of 15,000 tonnes of 
wood chip per annum.

huyton
the district heating assessment performed for 
Huyton assumed domestic market penetration in the 
order of 20%, in recognition of the relatively low-
density of housing within the area, plus uptake of key 
commercial and service loads (namely those within 
and around the Huyton business park) of 65%.

as stated earlier, though not analysed herein, the four 
residential tower blocks within stockbridge Village 
could potentially present another opportunity to 
develop a limited district heating network, though the 
absence of other nearby anchor loads may be found 
to limit the potential CHp size to a point where overall 
savings achieved are negligible. 

Prescot and Whiston
the district heating assessment performed for 
prescot and whiston assumed domestic market 
penetration in the order of 20%, in recognition of the 
relatively low-density of housing within the area, plus 
uptake of key commercial and service loads (chiefly 
via localisation around whiston Hospital and the glen 
dimplex plant) of 40%.

Based on a derived suitable gas-fired ChP 
capacity in the order of 2.1MWth, 1.9MWe, 
it is estimated that 13,600MWh of heat and 
12,600MWh of electricity could be produced per 
annum.

using the Building Regulations 2006 Part l grid 
displaced factor for de-centralised electricity 
generation, approximately 4,000 tonnes for Co2 
could be saved per year via gas-fired ChP within 
Kirkby.

Based on a derived suitable gas-fired ChP 
capacity in the order of 3.6MWth, 3.2MWe, 
it is estimated that 23,200MWh of heat and 
20,200MWh of electricity could be produced per 
annum.

using the Building Regulations 2006 Part l grid 
displaced factor for de-centralised electricity 
generation, approximately 6,100 tonnes for Co2 
could be saved per year via gas-fired ChP within 
huyton.

Based on a derived suitable gas-fired ChP 
capacity in the order of 1.6MWth, 1.6MWe, 
it is estimated that 10,500MWh of heat and 
10,300MWh of electricity could be produced per 
annum.

using the Building Regulations 2006 Part l grid 
displaced factor for de-centralised electricity 
generation, approximately 3,400 tonnes for Co2 
could be saved per year via gas-fired ChP within 
Prescot.

Based on a derived suitable gas-fired ChP 
capacity in the order of 3.6MWth, 3.2MWe, 
it is estimated that 21,900MWh of heat and 
21,400MWh of electricity could be produced per 
annum.

using the Building Regulations 2006 Part l grid 
displaced factor for de-centralised electricity 
generation, approximately 7,100 tonnes for Co2 
could be saved per year via gas-fired ChP within 
halewood.

Biomass Boilers
use of 15,000tonnes of fuel within centralised 
biomass boiler(s) in KMBC area could produce 
up to 63,000MWh of heat per annum from a 
nominally sized 7.5MWt boiler.

heat production in this central way, when linked 
to associated district heating infrastructure, could 
displace around 10,600 tonnes of Co2 per year.
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assuming that all arable farmland within the Knowsley 
local authority boundary was planted with willow 
sRC, it is estimated that between 16,000 & 28,000 
tonnes of dry woodchip could be produced per 
annum.

this equates to between 90,000 to 150,000 Mwh of 
energy per annum and could fuel a biomass boiler of 
between 8 Mwth to 14 Mwth continually throughout 
the year. 

option 2: another potentially more sustainable 
approach would be to utilise wood wastes and 
residues which arise from forestry management. 

assuming that all the natural wastage rising from 
existing woodland within Knowsley area was 
collected, it is estimated that this could provide an 
additional 500 dry tonnes of woodchip per annum, 
equating to 2,600 Mwh of energy.

option 3: another potential biomass initiative 
would be for Knowsley to act as a regional centre 
for the storage, drying and distribution of biomass. 
with building and planning regulation setting ever 
increasing targets for Renewable energy demand for 
biomass fuel products in urban areas is increasing.  
Knowsley is ideally placed to facilitate this with 
suitable sites and premises for storage, sound 
highways infrastructure and critically rail freight 
infrastructure. 

However, biomass has a much lower energy density 
than conventional fuels and hence much greater 
space is required per unit of fuel. this can pose 
restrictions on the quantity of fuel which can be 
stored and distributed within an urban area, though 
Knowsley industrial park or other parks within 
Knowsley could include sufficient space to handle 
larger quantities of wood.

4.2.8.4 energy from Waste options and 
opportunities for Knowsley 
option 1: the energy output from the efw plants (be 
it electricity or heat) is not procured under the joint 
Mwda waste pFi contract. Consequently Mwda will 
be seeking a third party organisation to secure the 
export routes and distribution networks. the simplist 
scenario is an electricity only plant with all generation 
sold on the wholesale market.  although this will 
be the easiest method of electricity sale it will also 
attract the lowest unit tariff as wholesale electricity 
is invariably worth far less than that sold directly to 
consumers (i.e. retail sales). 

option 2: a more financially attractive approach 
would be to locate the efw plant close to large 

in addition to wood-based biomass, the Knowsley 
industrial park also features a producer of biodiesel. 
Further information on this as a viable fuel to 
renewable technologies can similarly be found within 
appendix J.

Refuel limited process used cooking oil, the majority 
of which is sourced in close proximity of liverpool, to 
produce biodiesel. From discussions with Refuel, it 
is understood that they could potentially deliver up to 
30,000 litres of fuel per day.

with the potential of biomass CHp linking to energy 
from waste streams and associated fuel-types, the 
figures presented here are in direct reference to the 
current and potential future supply of wood-based 
biomass.

4.2.8.3 Biomass & Bio-fuel options and future 
opportunities
option 1: the Knowsley borough contains a 
reasonable quantity of arable farmland which could 
be suitable for planting of wood energy crops. 
Furthermore Met office climatic data for the Knowsley 
region suggest that growing conditions for short 
rotation coppice (sRC) are favourable. 

Bio-fuel Boilers
this quantity of fuel could produce around 
115,000 MWh of energy per year, sufficient for the 
operation of boiler capacity of approx 13MW.

depending on the precise type and source of the 
original waste vegetable oils used to produce the 
biodiesel, related emissions savings achievable in 
this way would likely be around 5,000 tonnes of 
Co2 per year.

Biomass ChP
the quantity of biomass currently available from 
the oldham Brothers site could be used to fuel 
biomass ChP capacity in the order of 2.0MWth, 
1.7MWe and produce around 17,500MWh of heat 
and 14,700MWh of electricity per annum.

using the Building Regulations 2006 Part l grid 
displaced factor for de-centralised electricity 
generation, approximately 21,900 tonnes for 
Co2 could be saved per year via biomass ChP 
operation at this scale.
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nwda presents the first option.  the plant, based in 
Huyton, has potential input capacity of 80,000 tpa 
of commercial waste. the MHt process provides a 
primary waste treatment route and the output from 
the plant, which can be utilised for energy production, 
is solid Recovered Fuel (sRF: see appendix J). once 
the sRF is compliant with the Ro for biodegradable 
content, (appendix J on RoCs) this would provide 
a biomass fuel supply, from waste, which can be 
utilised in the generation of Renewable energy.  

planning permission has recently been granted to 
build an energy from waste gasification plant in 
Knowsley, through the technology supplier energos.  
although currently the plant has not secured 
contracts for its input tonnage, and there are no 
time scales set for the building of the plant, there 
is potential in the future for the commercial and 
industrial sectors in Knowsley to take advantage 
of this facility.  advantages would be two fold, for 
residual waste management cheaper gate fees 
would be expected in comparison with landfill, 
and through the potential supply of local heat and 
electricity from the plant. the energos efw plant will 
provide 230gwh (thermal/year) and 9.0Mwe (power 
generation)

the Joint Merseyside waste development plan 
documentation (dpd) is being prepared by the 
Merseyside environmental advisory service. the 
waste dpd’s role is to enable local authority planning 
for the provision of new waste facilities and provide 
guidance on best site location and to help remove the 
issue of unsuitable locations. From our consultation 
with the author’s of the dpd we understand that 45 
sites have been identified across Merseyside, of which 
six are located in Knowsley.  

through the consultation process a number of issues 
for the proposed sites have been discussed including 
expansion lands, conservation impacts verses already 
existing infrastructure, utility connections, distances 
from both industrial and housing areas, access points 
and transport routes. the areas for the sites to be 
located are on existing industrial estates in Kirby, 
Knowsley and Huyton.

at present there is no information readily available 
to inform this study and we understand that the 
preferred options document will be sent through the 
KMbC approval process during late summer 2009. it 
is then hoped to be released for public consultation 
in autumn 2009 and this will have direct impact 
upon the adoption of Knowsley’s local development 
Framework (ldF) i.e. the Merseyside waste dpd will 
form part of the Knowsley ldF. 

consumers of electricity.  by setting the electricity 
tariff somewhere between the wholesale and retail 
values this arrangement would be mutually beneficial 
to both the plant owner and the consumer. the plant 
owner would achieve a revenue income greater than 
what could be achieved by selling on the wholesale 
market and the consumer would receive a cheap, low 
carbon source of electricity.

a similar approach could be taken with heat.  if 
the plant were to be located close to a large heat 
consumer within Knowsley (e.g. Kip or the Jaguar 
land Rover car plant )benefits could be delivered 
to all parties.  although heat extraction from efw 
plant will reduce electrical output the proportionally 
larger quantities of heat produced and the increased 
financial benefits received in the form of Renewable 
obligation Certificates (RoCs) and levy exemption 
Certificates (leCs) generally mean as that as heat 
extraction increases along with revenue. However, the 
increased revenue must cover the cost of installing a 
district heating network thus limiting heat distribution 
to point loads or areas of high heat demand density.

the option for KMbC to be directly involved with 
hosting one of the primary and secondary waste 
treatment plants would provide a number of benefits:

1. opportunity to gain cheap electricity and heat for 
community housing developments through CHp or 
other renewable routes;

2. Mwda would be provided with a reduced gate fee 
at primary or secondary treatment facilities relative to 
that in cost of landfill. 

Have a secure supply for up to 25 years;•	

Quasar public owned power station •	

i.e. Municipal waste input feeding the 
use of publicly available energy;

Renewable obligation Credits can be received;•	

provision of jobs and also energy security.•	

potential gVa of £7.1 million for authorities •	

where the plants are located

in addition there are further potential options for the 
provision of energy provision from the commercial 
waste stream in Knowsley. the total tonnage of 
commercial and industrial waste for the Merseyside 
region reported in 2007/ 2008, was 1 million tonnes, 
so there is a clear opportunity to use this material 
stream for energy recovery and increase diversion 
from landfill.

the Mechanical Heat treatment, which has been 
built with significant funding from defra - under 
the new technology pilot scheme - , dti and the 
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it should also be noted that, following advice from 
KMbC, the Merseyside environmental advisory 
service’s waste development plan document 
preparation for the City Region Cabinet has identified 
that the current number of efw sites within the city 
region, with the necessary planning consent for 
energy from waste land use exceeds the identified 
need by more than 320,000 tonnes per year. this 
includes efw plants at; ineos Chlor, Cheshire, 
capacity of 850,000tpa, Hooton park nr elsmere port 
capacity of 400,000tpa and also Knowsley industrial 
estate capacity of 80,000tpa.

4.2.8.5 energy from Waste Primary energy Saving 
and Co2 Reduction Potential
Consideration of and provision for efw applications 
within Knowsley are already being put into place. 
details of the Merseyside waste disposal authority’s 
current waste pFi contract is described within 
appendix J of this report.

in order to allow analysis in the context of this 
study, the provided efw capacity figure of 160,000 
tonnes per annum has been used to calculate the 
approximate associated energy output achievable.

this assumes that the waste is firstly treated in the 
Mbt plant then the residual waste element being 
used in sRF form and fed into the efw plant.

should the efw plants be located close to a demand 
for heat it could be economically beneficial to extract 
and distribute a quantity of heat. extracting heat 
from the plant would reduce electrical output but a 
proportionally higher quantity of heat would be made 
available.

an efW (gasification) plant of this size would be 
capable of producing in the order of 460 gwh 
(thermal/year) and 18MWe (power generation).

the potential emissions reduction achievable 
(assuming link with a pretreatment technology) 
would be in the order of 95,000 tonnes of Co2 per 
year1.

1 waste pFi procurement programme, summery of time table, risks, 

costs and wider economc benefits wda 08
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the proposed location of energos plant within the 
Knowsley business park is an example of a site well 
placed to access these advantages.

the Jaguar/land Rover car plant within the boulevard 
industry park near Halewood represents a similar 
suitable anchor load, with the potential to provide 
electricity and heat/steam via one key point of 
connection, thereby limiting additional infrastructure 
requirements.

district heating

this study has identified a number of key areas for •	

potential district heating networks to incorporate 
both public & private sector consumers

Further investigation of the suitability of these •	

areas to CHp-led networks are required  

these investigations will help KMbC to identify •	

an appropriate procurement route, either 
through a special purpose vehicle or an energy 
services company (esCo) arrangement

Wind

large-scale wind can prove to be a financially viable •	

way to deliver renewable energy and Co2 savings

this study has identified and mapped a •	

number of key constraints to potential turbine 
locations within the borough, in keeping with 
those highlighted by the previous partnership 
for Renewables (pfR) investigation

in consideration of these constraints the mapping •	

exercises undertaken in this study demonstrate that 
a few specific locations provide real opportunities

associated estimated energy outputs have •	

been calculated, using average wind speed 
data for Knowsley, and demonstrate good 
opportunities for energy and carbon savings

Further investigation, followed by wind •	

monitoring of these sites, is recommended

Building-Integrated

Public Sector Buildings

the public sector has a Carbon Reduction •	

Commitment (CRC) going forward

5.1 IntroductIon to Irm and plannIng 
appraISal 

the integrated Risk Management (iRM) process 
provides a mechanism with which to compare and 
assess the suitability of a range of options to provide 
appropriate solutions.  the iRM applies to each 
technology option a specific ranking scale applicable 
to an extensive range of cost / benefit judgement 
criteria.

employing this methodology allows for the 
normalisation of common option aspects and the 
establishment of preferred implementation scenarios.

in the context of this study, the iRM allows the 
comparison and, crucially, the associated prioritising 
of the various aspects considered and analysed within 
the renewable energy technologies study, in order to 
arrive at recommendations aligned with the aspects of 
most importance to KMbC.

in addition to the iRM a planning appraisal has also 
been developed and undertaken for each of the 
Renewable energy technologies.  the full details of 
both the planning and iRM assessments are set out 
in appendix i.

5.2 Irm optIon recommendatIonS

distributed energy

energy from Waste
efw is clearly already being incorporated within the 
context of both Knowsley and the wider Merseyside 
area. Consideration should be given to the location 
of any sites considered for efw plant in order to 
maximise benefits, including;

plant ability to sell electricity retail, with mutual •	

benefits of cheap electricity to consumers

any heat extraction would increase revenue •	

stream from both heat sale and increased 
Renewable obligations Certificates, though 
would need to contribute toward funding 
any associated distribution network

Maximisation of heat and electricity sales would help •	

minimise plant gate fee, directly benefitting KMbC

5. options appRaisal
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green belt or high grade agricultural land would need 
to be assessed by KMbC where land is identified in 
these areas for Renewable energy technologies.  in 
the context of Knowsley, these considerations would 
predominantly apply to large scale wind farms and 
the growth of energy crops.

the planning appraisal provides a general overview 
of the key issues and shows that there are varying 
levels of merit for each technology and that there 
is no single solution for the borough in planning 
terms.  this should be a key message for KMbC 
officers when determining planning applications. 
a significant issue identified following consultation 
with a renewable energy business see (appendix g, 
section g1.4) is that planners often form a preference 
for a renewable energy technology which often leads 
to inflexible interpretation of policies leading to the 
planning system becoming an unnecessary barrier to 
development.

this provides a driver for public sector buildings •	

to improve their carbon performance

Micro-generation technologies can be •	

used to deliver Co2 emissions savings 
for both existing and new buildings

this study has presented both the scale of these •	

savings and the associated simple payback 
periods for the range of technologies considered

ultimately, the suitability and cost of retro-•	

fitting building integrated renewables (or 
installing them as part of new-builds) must be 
determined on a building by building basis

the recommendation for public sector buildings •	

is a hierarchy of renewable technologies 
and building energy efficiency improvements 
be embedded within Knowsley’s planning 
and energy management activities

Private Sector Buildings

where distributed energy options don’t exist, Micro-•	

generation technologies can be used to deliver 
Co2 emissions savings to private sector buildings

KMbC can actively encourage this by providing •	

information on related funding streams and help 
deliver technology and efficiency improvements 
through any special purpose vehicle or 
esCo mechanism that may be set up

the private sector also has a Carbon Reduction •	

Commitment (CRC) going forward, applicable 
below the euets thermal input threshold

this provides a similar driver for private sector •	

buildings to improve their carbon performance

5.3 concluSIonS and other 
conSIderatIonS

the study has identified that in planning terms, 
Knowsley is relatively unconstrained for delivering 
Renewable energy technologies.  the key issues are 
visual impact and potential loss of agricultural and 
greenbelt land, however based on the approach 
used for this study we consider there are limited 
circumstances were Renewable energy development 
cannot be implemented and in the majority of cases 
appropriate mitigation can be achieved.  

Consultation with KMbC officers and a review of 
previous planning applications for Renewable energy 
technologies reveal that the loss of agricultural and 
green belt land  and visual impact are the main 
considerations when determining the potential for 
Renewable energy development.  the main issues 
associated with the green belt and agricultural land 
development have been assessed when examining 
visual impact, deep peat areas and soil quality, 
environmental designations and biodiversity and local 
economic impacts.  the specific impacts on the 
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2010 2015 2020 2010 to 
2020

NWRSS 
NuMBeR 
of 
SCheMeS 
(MW)

NWRSS 
NuMBeR 
of 
SCheMeS 
(MW)

NWRSS 
NuMBeR 
of 
SCheMeS 
(MW)

IdeNtIfIed 
KNoWSley 

anaerobic 
digestion of 
farm biogas

1 (2 Mw) 1 (2 Mw) 2 (4 Mw) 0

Hydro power 0 0 0 0

solar 
photovoltaics

190 (0.38 
Mw)

4,750 (9.5 
Mw )

9,500 (10 
Mw)

unknown

tidal energy - - - -

wave energy - - - -

energy from 
waste

- - - 1 (18 Mw)

landfill gas 7 (13.5 
Mw)

3 (9.7 Mw) 0 0

otheR 
KMBC Study 
oPtIoNS:

CHp with 
district heating 

- - - 4 (10 Mw)

total KMBC 
Study 
PRoSPeCt

15 (40.8 
MW)

the table demonstrates that Knowsley has the 
potential to create up to 41 Mw of renewable, 
low and zero carbon energy by 2020.  this is a 
significant  contribution to the sub regional targets, 
particularly with respect to biomass, on shore wind 
farms and single large wind turbines. this has 
been used to provide an initial target for renewable 
energy production that KMbC should consider 
when developing policies for renewable, low and 
zero carbon technologies. However at present this 
target should be viewed with some caution.  in 
order to have a more accurate understanding of 
viable schemes and the amount of energy they can 
produce in Knowsley, KMbC will need to undertake 
more detailed work and enter discussion with its sub 
regional neighbours. 

6.1 overvIew of knowSley’S renewable 
energy generatIon potentIal 

there is potential for district heating and large wind 
energy production in the borough. Further study is 
required to establish the viability of these distributed 
energy opportunities.  For large wind, in the context 
of the provisional locations identified within this 
study and for district heating in terms of the potential 
network areas identified.

Consideration of building integrated opportunities 
should be led by specific stakeholder Carbon 
Reduction Commitment (CRC) requirements, in 
the case of the private sector, and both CRC and 
emissions reduction targets in the case of public 
sector buildings.  

Following our analysis we have compared the 
Renewable energy potential in Knowsley against the 
sub regional renewable energy targets set out in the 
north west Regional spatial strategy (Rss). these 
are set out in the table below which indicates the 
maximum number of potential schemes that could 
be delivered in across Merseyside and specifically 
in Knowsley.  the table also indicates the optimum 
amount of energy produced in Mega watts (Mw) 
if each scheme was delivered and operated to 
maximum efficiency. 

2010 2015 2020 2010 to 
2020

NWRSS 
NuMBeR 
of 
SCheMeS 
(MW)

NWRSS 
NuMBeR 
of 
SCheMeS 
(MW)

NWRSS 
NuMBeR 
of 
SCheMeS 
(MW)

IdeNtIfIed 
KNoWSley 

on-shore wind 
farms/clusters

2 (15 Mw) 2 (15 Mw) 2 (15 Mw) -

single large 
wind turbines

6 (9 Mw) 10 (15 
Mw)

10 (15 
Mw)

3 - 6
(6 Mw)

small stand-
alone wind 
turbines

8 (0.24 
Mw)

12 (0.36) 12 (0.36) est 3
(0.08 Mw)

bldg.-mounted 
micro-wind 
turbines

190 (0.19 
Mw)

1,900 (1.9 
Mw)

3,800 (3.8 
Mw)

unknown

biomass-fuelled 
CHp/electricity 
schemes

1.4 2 (9 Mw) 2 (9 Mw) 4 (6.8 Mw)

biomass co-
firing

- - - -

6. deliVeRing Renewable eneRgy 
in Knowsley: ReCoMMendations
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6.2 deVeloPINg a KNoWSley ReNeWaBle aNd loW CaRBoN eNeRgy PlaNNINg PolICy

this section sets out a series of recommendations following the completion of the policy and evidence review, 
consultation with stakeholders and assessment of Renewable energy options against a range of social, 
environmental and economic considerations.  the recommendations provide advice on the key short, medium 
and long term measures KMbC can undertake to deliver renewable, low and zero carbon energy in the borough. 
Consequently, our recommendations should be the starting point for building on Knowsley’s existing policy based 
on research carried out as part of this study.

Recommendation description actions funding timescale

Key Next Steps: delivery of Renewable energy, low and Zero Carbon technologies in Knowsley

to gain a detailed 
view of technical, 
economic and 
commercial viability 
it is recommended 
that KMbC seek 
tenders based on a 
series of feasibility 
scoping exercises 
for each of the 
distributed energy 
options presented 
in this study.

the main distributed energy options 
are large scale wind, district heating 
network connected to efw, biomass 
and/or gas fired CHp and; bio/refuse 
derived fuel supply hub. 
such feasibility studies should pay 
particular attention to resolving the 
barriers to large scale infrastructure 
schemes as identified in section 4 
and seek to propose a preferred 
commercial delivery arrangement.

identify potential private sector partners and funding 
streams for projects.

prepare briefs and tender procurement process for 
individual projects.

appoint consultants to undertake work.

Carbon trust - 
applied Research 
grant

grants for Research 
and development 
scheme  by  the 
nwda (dependant 
on private sector 
involvement)

short term 

KMbC develops a 
Renewable energy 
action plan for the 
borough.  

the action plan should initially identify 
areas for ‘quick wins’ in terms of 
carbon impact, energy generation, 
economic benefits and deliverability.  
it is advised that Kip is the first area 
KMbC focuses on in this respect 
and acts as a catalyst for introducing 
specific Renewable energy and energy 
saving schemes across the borough.
KMbC needs to ensure that it works in 
partnership with its existing partners a 
well as local businesses, the nwda, 
envirolink northwest and the utilities 
and energy skills Council to ensure 
local employment is provided in the 
short and long term.  

KMbC follow the generally accepted hierarchy of 
energy / carbon reduction, i.e. :
Measure/manage
insulate
Control
upgrade to efficient systems
add renewable systems

this should form the basis for KMbC developing 
guidance for local businesses meeting the 
requirements of the Carbon Reduction Commitment.
that KMbC takes forward the findings of the case 
studies for or companies a, b and C in the report. 
this will provide KMbC and its partners with a clear 
statement of intent on how it will bring forward 
future developments, potentially attracting inward 
investment and ensuring the borough meets its 
objectives. 
KMbC develops a Renewable energy forum for the 
borough. we recommend that this is implemented 
through the Knowsley business environment Club 
with KMbC providing support to local businesses, 
individuals and communities in its development, 
participation and maintenance.   this should be 
supplemented with Council led events that encourage 
networking between local businesses and sharing of 
best practice.  
the Knowsley employment and skills strategy 2005 
- 2010 is updated to ensure the Renewable energy 
sector is a key driver for increasing employment in 
the borough.
training programmes are designed to maximise 
positive impacts on local businesses, employment 
opportunities, skills and capacity building. 
programmes should be designed to ensure that skills 
and training are matched to industry needs in the 
short, medium and long term and that covers the full 
spectrum of skills requirements for the sector

grants to support 
the installation and 
use of current low-
carbon/low resource 
technology by nwda/  
european Regional 
development Fun.
internal Council 
Funding 

short to 
Medium 
term

it is recommended 
that KMbC either 
develop and 
operating their own 
special purpose 
Vehicle (spV) or 
seeking partnership 
arrangements with 
specialist energy 
services companies 
(esCo’s) as a 
means of sharing 
capital commitment 
and operating costs 
and benefits over 
long term operating 
contracts.

it should be recognised that KMbC 
will need to provide strong leadership 
and private business sector stimulus 
to fully exploit the opportunities that 
exist and identified in this study within 
the borough to develop plant for the 
generation and sale of low and zero 
carbon heat & electricity

KMbC must consider the implications for governance 
and resources and whether it has the resource 
capacity and skills to deliver Co2 reductions 
through low and Zero Carbon energy infrastructure 
effectively. 
KMbC undertakes further detailed investigation into 
the suitability of key areas identified within this study 
for the introduction of renewable CHp-led district 
heating networks are required.

european union 
Funding:
sustainable energy 
communities funding

Medium 
term
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Recommendation description actions funding timescale

deVeloPINg ReNeWaBle eNeRgy PolICy foR KNoWSley

we recommend 
that KMbC 
develops a 
renewable energy 
policy in its local 
development 
Framework that 
sets clear local 
targets

this target could then provide the 
basis for monitoring progress in the 
KMbC’s annual Monitoring Report and 
ensuring that policies are working to 
deliver renewable energy in the area.
it is essential that KMbC recognises 
that not all technologies will contribute 
to its renewable energy targets. in 
particular, gas CHp is not a renewable 
technology.  therefore we recommend 
that if Knowsley seeks to encourage 
the development of non renewable 
technologies, they need to develop 
separate policies or to develop a 
more general policy on ‘low and zero 
carbon energy’.  if an overarching 
policy option is preferred KMbC will 
need to recognise that this could limit 
the impact of implementing renewable 
energy.

KMbC aims for development of a minimum of 12 Mw 
of renewable energy generation by 2026. 
an example policy line could read:
‘Renewable energy capacity in the Knowsley MbC 
area has the potential and should aim to equal or 
exceed 40 Mwe of installed capacity by 2026’. 
KMbC develops separate policies for Carbon 
offsetting and Carbon storage.  it is recommended 
that these are distinct and separate policies that 
complement and referred to in KMbC’s future 
Renewable energy policies.

include local authority renewable energy target and/
or Co2 reduction target in the Core strategy policy
set clear thresholds for the size of residential 
and non-residential developments that would be 
considered ‘large’.

Consider limiting ‘exceptions’ to provision of 
renewable energy development, but instead providing 
criteria to consider when designing renewable energy 
developments or guidance on major considerations 
for each technology.

Consider limiting the application of stringent criteria to 
‘nationally designated sites’ and containing a caveat 
limiting the harm to locally designated environmental 
sites, rather than relying on the developer to test a 
variety of different sites.

Make it clear whether the policy applies to on-site 
or off-site development and consider a hierarchy 
approach to provision, with on-site provision 
preferred, followed by near-site, or off-site.
Consider carefully whether targets should focus on 
energy generation, Co2 reductions, or both.

Knowsley should consider whether further policies 
or proposals can encourage retrofitting of renewable 
energy, or renewable energy on small developments.

internal KMbC funding 

Clg Housing and 
planning delivery 
grant  

short term
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Recommendation description actions funding timescale

we recommend 
that the 
identification of 
broad areas for 
renewable energy  
is addressed in the 
Knowsley ldF.  
whilst it is 
premature to 
identify specific 
percentages of 
renewable energy 
that could be 
delivered through 
regeneration 
schemes we 
recommend that 
the main tools (i.e. 
the constraints 
and energy 
maps, planning 
appraisal and iRM) 
developed for this 
study are used 
to suggest areas 
where a higher 
percentage of 
renewable energy 
might be achievable 
and needed in 
order meet the 
borough wide 
targets.   we also 
advise the KMbC 
develops policies 
that develop 
public-private 
sector partnerships 
and delivery 
mechanisms 
tailored and suited 
to individual 
schemes. such as 
local asset backed 
Vehiclesxv.

KMbC should adopt an approach that 
identifies areas that have potential 
followed by application of possible 
constraints. this is the approach used 
for study for identifying opportunities 
and does not necessarily restrict the 
technologies being considered. 

as part of this study we have looked 
at Knowsley industrial park.  this has 
emerged as having significant potential 
for renewable energy, with specific 
sites being identified as being suitable 
for particular technologies.   

we recommend that this approach 
is rolled out by KMbC for strategic 
areas across the borough.  typically a 
broad area can be defined where there 
are clusters of sites that cumulatively 
provide potential for Renewable energy 
production.   this would provide an 
opportunity for the Knowsley Core 
strategy to set out spatially specific 
targets for different areas which 
would then provide the starting point 
for KMbC to enshrine Renewable 
energy in future dpds, masterplans, 
development and regeneration 
programmes consider incorporation of 
renewable energy technologies.  
in doing so it is essential that 
KMbC do not consider housing 
and employment development in 
isolation.  the location, scale, mixes 
and phasing of development must be 
considered when identifying strategic 
development and the implications this 
has on the overall dispersal of the built 
environment in the borough.  this will 
be critical in identifying the type and 
scale of Renewable energy.

KMbC identifies Knowsley industrial park (Kip) as 
a broad area for renewable energy in the borough 
along with a broad area that consists of the two 
main sites that have been identified to have potential 
for wind turbines.  individual sites should not be 
identified unless there is clear evidence that a 
developer is interested in the site and that the site is 
viable and it will be brought forward within the plan 
period.  

KMbC assess sites identified in other evidence 
sHlaa and els are assessed against energy and 
constraints maps to identify opportunities.  

internal KMbC funding 

Clg Housing and 
planning delivery 
grant  

short term
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Recommendation description actions funding timescale

we strongly 
recommend that 
Knowsley’s current 
Renewable energy 
policy is enhanced.

at present the policy states:
‘any large scale new residential, 
commercial and industrial 
developments will be required to 
generate at least 10% of the predicted 
energy requirements from renewable 
sources’
the ldF should build on the existing 
policy and include size, scale, mix and 
locational thresholds to make it clear 
which type of development applies to 
specific targets. thresholds should 
be determined through the planning 
policy development process, but we 
recommend that:

Residential developments of ten or •	

more dwellings.

non-residential developments of •	

500 sqm or more of gross internal 
floorspace.

in line with national policy, we strongly 
recommend that any proposal is 
balanced the wider environmental 
benefits to the borough over the 
immediate loss of environmental quality 
and whilst Renewable energy may not 
be viable in all cases we recommend 
that that 
when considering the impact on 
heritage and conservation designations 
it is unlikely such constraints will be 
‘showstoppers’.  therefore KMbC 
must consider limiting the factors 
that can be used as exceptions to 
the policy in terms of viability.  For 
example the ldF must make it clear 
that local designations are the basis for 
shaping, rather than constraining the 
development of Renewable energy.  
this could increase the overall 
development of Renewable energy 
technologies in Knowsley; however it 
will be essential that the ldF policy 
does not result in being a barrier to 
the supply of housing development in 
the area.

KMbC consults with stakeholders to establish the 
suitability of the recommended policy threshold 
requirements.
in developing thresholds we also recommend that 
KMbC investigates and  consults with stakeholders 
the curtilage of development proposals on previously 
developed and greenfield sites is also reviewed for 
potential for technologies such as ground source 
Heat pumps and connections to district Heating 
networks. 

KMbC to clearly set out the exceptions were 
Renewable energy is acceptable.  this will provide 
certainty to developers and help achieve a more 
effective planning system.  

KMbC develops a policy that addresses the issues 
that if on-site renewable energy is not viable, 
provision should be made for near site or off-site 
provision.  the clause could read similar to that 
suggested below:
‘where the delivery of 10% on-site renewable energy 
is considered not viable, equivalent provision should 
be made for near-site or off-site provision.’
KMbC develops criteria that will be used to assess 
development proposals in the ldF.  this should be 
based on the iRM and planning appraisal in this 
document provides the basis for this and needs to 
be taken forward.  these criteria can also be used 
by development Management planners in assessing 
large-scale renewable energy applications.

internal KMbC funding 

Clg Housing and 
planning delivery 
grant  

short term

eNSuRINg effeCtIVe delIVeRy of ReNeWaBle aNd loW aNd ZeRo CaRBoN eNeRgy IN KNoWSley

ensuring that 
KMbC does not 
to develop a 
‘silo’ mentality 
when delivering 
Renewable energy 
for the borough. 

there are two critical studies that will 
help inform the approaches eventually 
adopted by Knowsley. these are the 
anticipated Merseyside economic 
study ‘Mini stern Report’ and the 
proposed liverpool City Region 
(including warrington) Renewable 
energy options study.
it is recommended that in undertaking 
this work a partnership approach is 
developed that includes neighbouring 
authorities and ensures that all land 
uses are considered together and 
not in isolation. this will ensure that a 
strategic and holistic understanding of 
cross boundary implications across the 
Merseyside sub region and beyond.   

the documents must be fully considered when 
adopting options to ensure the most effective 
development is achieved.
involvement in the liverpool City Region (including 
warrington and west lancashire) Renewable energy 
options study.

Revision of local targets (as appropriate) following 
completion of the sub regional study. 
explore potential for partnerships with neighbouring 
local authorities.

KMbC engages with renewable energy and energy 
providers, utilities companies and developers 
to ensure Renewable energy is integrated with 
other future infrastructure improvements and that 
development is phased and coordinated with their 
infrastructure improvement programmes to optimise 
the deliverability of development. 

internal KMbC funding short to 
Medium 
term
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Recommendation description actions funding timescale

KMbC becomes a 
leading example for 
renewable energy 
and lowering 
energy needs and 
carbon emissions.

the draft Renewable energy strategy 
states that:
‘through the ownership and 
management of public land and 
property (including street lighting, 
housing, transport and public 
buildings), local councils can exercise 
a powerful demonstration effect 
through their use of renewable energy’.
this suggests that local authorities 
should consider the use of renewable 
energy in their own developments.  
we recommend that KMbC leads by 
example in terms of Renewable energy 
and lowering Carbon emissions. 
we recommend that KMbC sees 
Renewable energy as a key driver to 
improving the borough’s economy, 
environmental quality, health and well 
being. 

KMbC should develop its own targets for reducing 
carbon emissions from its own buildings and assets, 
including the use of renewable energy technologies.  
KMbC already uses smart metering on buildings that 
result in 80% of its energy use and consumptions. 
this should be increased to all buildings and assets 
owned or operated by KMbC.

KMbC utilises sustainability appraisal (sa) as a 
key driver for assessing ldF options for Renewable 
energy opportunities and is central to shaping future 
planning policy and land allocations.  sa should be 
used to test plans, strategies and policies as well as 
development proposals at strategic and local area/ 
site specific levels for renewable issues.   it will also 
be important for Knowsley Council to ensure sa is 
enshrined across its corporate structure and that its 
services consider the implications and opportunities 
of Renewable energy in economic, environmental and 
social terms.

KMbC demonstrates how  effective delivery and 
partnership working has been achieved with the 
local strategic partnership, local businesses, the 
Mersey partnership, the Carbon trust, nwda, 
energy and utilities skills Council  and neighbouring 
local authorities  to present to auditors as part of 
Comprehensive area assessment (Caa).

european union 
Funding:
low Carbon building 
programme

internal KMbC 
Funding 

Clg Housing and 
planning delivery 
grant  

short, 
Medium 
and long 
term

i european union, 2009, ‘directive of the european parliament and of the Council on the promotion of the use of energy from renewable sources 

amending and subsequently repealing directives 2001/77/eC and 2003/30/eC’.

ii  beRR, 2008, ‘uK Renewable energy strategy Consultation document’.  available online at http://www.decc.gov.uk/en/content/cms/consultations/

cons_res/cons_res.aspx.  

iii HM government, 2008, ‘energy act 2008’.

iv beRR, 2006, our energy Challenge: Microgeneration strategy: power from the people, http://www.berr.gov.uk/energy/sources/sustainable/

microgeneration/strategy/page27594.html.

v Communities and local government, 2007, ‘planning policy statement: planning and Climate Change – supplement to planning policy statement 1’.

vi Communities and local government, 2004, ‘planning policy statement 22: Renewable energy’.

vii HM government, 2005, ‘securing the Future: delivering uK sustainable development strategy’.

viii nwda, gonw, nwRa and ea, 2006, ‘Rising to the Challenge: a Climate Change action plan for england’s northwest’.

ixthe emerging els identifies that moderate and budget building stock/ space are available leasehold only with nothing available in freehold. therefore 

based on feedback from stakeholders during consultation (see appendix X) it is recognised that there is currently limited incentives for businesses to 

consider Renewable energy options who are on leasehold.

x see, for example:  “an outline of the Case for a green stimulus”, Centre for Climate Change economics and policy, “Creating green Jobs: developing 

local low-carbon economies”, local government association and “a global green new deal”, united nations environment branch (unep)

xi Report on supply Chain Constraints on the deployment of Renewable electricity technologies

xii energy white paper: ‘Meeting the energy Challenge’

xiii www.careersinrenewables.co.uk/skills.htm 

xiv special Report: Closing the skills gap in Renewable energy www.newenergyfocus.com 8 november 2008.

xv local asset-Backed Vehicles (laBV’s), labV’s offers an alternative to more traditional vehicles which tend to facilitate projects but not directly 

deliver them. labV’s are arrangements where local authority assets are used to lever long term investment from the private sector for a range of 

development projects. the overall aim of labV’s is to:

bring together a range of public and private partners to pool finance, land, planning and expertise. For example, if a housing developer was unable to •	

bring a housing site forward due to cashflow issues or ground constraints at labV could be developed. 

balance and share risk and return for all partners•	

plan and develop projects more strategically. •	
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appendiX a

Scope of Study
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a1.1 IntroductIon 

within the Request for Quotation (date) KMbC clearly 
identified that this study should identify practical 
options for substantially increasing the production of 
renewable energy and low carbon energy sources in 
the borough over the next 10-15 years.  

a1.2 Scope 

identify constraints within the borough •	

that would limit the potential to develop 
renewable/ low carbon resources

identify potential preferred locations for new •	

renewable energy facilities of different types.

identify approximate land take. •	

assess the impact of any options on the •	

Carbon footprint of Knowsley and ni 185 (local 
authority Co2 emissions)/ ni 186 (per capita 
Co2 emissions in the local authority area).

assess potential renewable energy •	

technologies in terms of the major planning 
considerations for each technology.

evaluate the cost implications of different •	

renewable energy technologies

identify the potential for local employment •	

opportunities associated with 
renewable energy technologies.

Consider the potential for acceptable forms •	

of renewable energy production on and 
for the Knowsley industrial park (Kip)

Compare and contrast the investments and •	

returns of renewable energy in relation to the 
utilisation of low carbon technologies.

identify opportunities to work in partnership •	

on renewable energy projects through 
consultation with key private sector business.

Review existing policies regarding onsite renewable •	

energy production and suggest potential planning 
policy responses needed to stimulate renewable/ 
low carbon installations within the borough

identify good practice in production and uses of •	

renewable energy in the liverpool City region as well 
as the rest of the north west region and beyond  

provide an assessment of the strategic •	

benefits for the Mersey waste partnership 
of energy from waste facilities and the local 
impact of such developments in Knowsley 

Consider and comment on the emerging •	

joint Merseyside waste dpd, particularly in 
terms of how it affects energy from waste and 
renewable energy provision within Knowsley 

identify the most financially efficient options •	

for renewable energy investment maximising 
reductions in Co2 emissions across both private 
sector Housing and Council buildings. 

the options appraised should include, but not be 
limited to: biomass, Combined Heat and power, wind 
energy, solar photovoltaic/solar thermal, ground 
source Heat pumps and air source Heat pumps.
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appendiX b

Policy Review
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b1 InternatIonal, regIonal and local 
polIcIeS

B1.1 documents Reviewed
this appendix summarises the review of national 
and regional policies affecting Knowsley.  as referred 
to in the main study report there are a number of 
essential policies that have implications for Knowsley’s 
Renewable energy options.  these include, but are 
not limited to:

european Commission directive on Renewable energy•	 i 

the energy act 2008•	

the draft Renewable energy strategy•	

the national Microgeneration strategy•	 ii

the supplement to planning policy statement 1 •	

‘planning and Climate Change’ (pps1 supplement)iii 

planning policy statement 22 •	

‘Renewable energy’ (pps22)iv

the north west Climate Change •	

action plan (nwCCap)v

the north west Regional spatial strategy (nwRss)•	

B1.2 the International and National Imperative for 
Renewable energy
in 2007, the uK and other eu member states agreed 
to a binding target that 20% of the eu’s energy 
must come from renewable sources by 2020.  the 
european Commission directive on Renewable 
energy reaffirms this commitment, stating that the 
uK should aim to produce 15% of its energy from 
renewable sources by 2020, from a baseline of 1.3% 
in 2005.  this total incorporates renewable electricity, 
heat and renewable transport fuels.  given that in the 
uK renewable electricity is far more advanced than 
the other two options, the draft uK Renewable energy 
strategy recognises that this would require the uK to 
generate around 30-35% of electricity from renewable 
sources.  

Reasons for increasing the proportion of renewable 
energy generation in the uK include:

to mitigate climate change;•	

increase energy security; and •	

reduce reliance on finite resources.  •	

Renewable energy is also only once component of an 
approach to sustainable energy, and this is explored 
in more detail in Figure 1.

Renewable energy as a Component of Sustainable 
energy
at all policy levels, it is emphasised that renewable 
energy is part of a number of interventions that work 
towards sustainable energy, rather than being the 
whole picture.  at the regional level, the north west 
Regional spatial strategy (nwRss)vi  (policy eM15) 
aims to promote sustainable energy production and 
consumption in accordance with the energy Hierarchy, 
presented below.

energy hierarchy, North West Sustainable energy 
Strategy
the diagram above shows that renewable energy 
is one component of the ‘energy hierarchy’, with 
minimising demand for energy and energy efficiency 
being viewed as elements to be addressed first.  
this is because the simplest way to reduce carbon 
emissions is to use less energy.  Further, as renewable 
energy targets are set as a percentage of energy 
consumption, the lower the energy consumption, 
the lower the amount of energy that needs to be 
produced by renewable sources.  Reducing energy 
losses occurring during production and distribution 
of energy, carbon capture and storage and offsetting 
are all components of sustainable energy that are not 
specifically considered here. 

Minimise 
demand 

for energy & 
cut unnecessary 

use

energy use to be as 
efficient as possible

Renewable energy to be used and 
renewable resources developed

Continuing use of fossil & other fuels to be 
clean and efficient for heating and CHp

fig 1. exploration of Reneable energy in the Context of Climate Change 
Mitigation
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the region needs to double its capacity between 2008 
and 2010 to meet the nwRss target.  

in terms of renewable heat, nwRss (policy eM15) 
states that the:

‘North West aims to double its 
iNstalled CombiNed heat aNd PoWer 
CaPaCity by 2010 from 866 mWe to 1.5 GW, 
if eCoNomiC CoNditioNs are feasible’.  

the nwRss states that work to agree renewable 
heat targets will be considered in a future review 
of the Rss. However this should not be seen as a 
constraint for Knowsley and if CHp is identified to be 
feasible the Council should encourage it as a means 
to providing renewable energy. 

b2 ImplIcatIonS of InternatIonal, 
natIonal and regIonal polIcIeS for local 
authorItIeS

the national and regional focus on renewable energy 
and decentralised energy networks encourages the 
localisation of energy generation.  the localisation 
of energy generation means that local authorities 
have an increasing responsibility to understand and 
support renewable energy generation.  

Many local authorities, including Knowsley, have 
signed the nottingham declarationix, pledging 
that they will systematically address the causes of 
climate change and prepare the community for its 
impacts.  promoting renewable energy can work 
towards addressing the causes of climate change 
by promoting energy generation that produces 
less carbon emissions.  the focus on the role of 
the planning system in delivering renewable energy 

B1.3 Regional Policies on Renewable energy
to meet international and national policy requirements 
for renewable energy, the nwRss (policy eM17) aims 
to meet progressive targets for renewable electricity 
generation in the north west.  these targets are that 
renewable energy accounts for 10% of electricity 
generation in the region by 2010, 15% by 2015 and 
20% by 2020.

these targets are in line with the north west 
sustainable energy strategyvii. it should be noted that 
the policy focuses specifically on renewable electricity, 
rather than ‘energy’ which also includes renewable 
heat and renewable transport.  therefore, providing 
20% of the region’s renewable electricity by 2020 
will not provide 20% of the region’s ‘energy’ needs 
overall.  this means that these targets are lower than 
the suggested 30-35% in the draft Renewable energy 
strategy.  However, they still present a significant 
challenge for the region and could make a significant 
contribution to the uK’s renewable energy targets.   

table 1 shows the north west’s current progress 
towards the targets in terms of Mega watts of 
installed generating capacity, excluding allowances 
for offshore wind energy.  pps22 advises that 
the potential to generate substantial amounts of 
renewable energy from offshore projects should not 
be used as a justification to set lower targets for 
onshore projects.  therefore, it was decided that the 
figures below would be presented as onshore targets 
only.  information is derived from beRR energy 
statisticsviii and the nwRss. 

the table above shows that although the north west 
region is making progress towards the 2010 target, 

Renewable energy target 
(MW

total installed 
generating 
capacity

Progress towards 
2010 target

Progress towards 
2020 target

Required 
additional to 
2020

2010 2020 Mw % % Mw

937 1,234 478 50 36 2363

table 1: North West Progress towards Renewable energy targets in 2008 (onshore only)
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pps1 supplement also advocates setting set out a 
target percentage of the energy to be used in 
new development to come from decentralised and 
renewable or low-carbon energy sources where it 
is viable.  pps1 supplement emphasises that any 
policies relating to local requirements for decentralised 
energy should be set out in a development plan 
document (dpd), not a supplementary planning 
document (spd).  similarly, the draft Renewable 
energy strategy states that lpas can require 
renewable energy generation as a condition of new 
development.  

similarly, the nwRss (policy eM18) states that local 
authorities should, in their dpds, set out targets for 
the energy to be used in new development to come 
from decentralised and renewable or low-carbon 
energy sources, based on appropriate evidence 
and viability assessments.  the nwRss states 
that lpa policies should state the type and size of 
development to which the target will be applied.  the 
nwRss (policy eM18) policy also necessitates that 
in advance of local targets being set, large new 
developmentsxi should secure at least 10% of their 
predicted energy requirements from decentralised and 
renewable or low-carbon sources, unless it can be 
demonstrated that this is not feasible or viable.  
However, the nwRss (policy eM17) recognises 
that, in accordance with pps22, meeting targets for 
renewable energy is not a reason to refuse otherwise 
acceptable development proposals.  

pps1 supplement requires that when setting 
renewable energy targets, lpas should:

ensure proposals are evidence-based and viable, with •	

regard to the costs of bringing sites to the market;

ensure targets on housing development •	

do not inhibit the provision of housing 
development as set out in pps3; and

set out how lpas intend to advise potential •	

developers on the implementation of 
the local requirements, and how these 
will be monitored and enforced.

pps1 supplement also advocates setting 
development area or site-specific renewable energy 
targets, where appropriate.  

B2.2 local Planning authorities Should Consider 
Identifying Broad areas/Sites for Renewable energy 
generation
pps22 states that broad areas of suitability for 
certain renewable energy technologies should be 
identified at the regional level.  similarly, the draft 
Renewable energy strategy states that there is need 

targets also places a responsibility on local planning 
authorities to consider renewable energy generation 
in their actions and policies.  the responsibility fro 
delivering renewable energy is placed on the planning 
system by, for example:

PPS22:•	  states that local development 
documents should contain policies designed to 
promote and encourage, rather than restrict, the 
development of renewable energy resources.  

PPS1 Supplement•	 : sets out how planning 
can contribute to reducing carbon emissions 
and stabilising climate change.  

the planning and energy actx provides local 
authorities with significant powers to meet these 
requirements.  the planning and energy act states 
that a local authority (la) may, in their development 
plan documents, include policies imposing 
reasonable requirements for: 

(a) a proportion of energy used in development in 
their area to be energy from renewable sources in the 
locality of the development; 

(b) a proportion of energy used in development in 
their area to be low carbon energy from sources in 
the locality of the development.

the nwRss also states that las should work with 
stakeholders to prepare sub regional studies of 
renewable energy resources.  its policies also call 
for local authorities to promote renewable energy 
generation and minimise energy consumption in their 
own buildings and actions.   therefore it is clear 
that Knowsley Council has a leading role in helping 
deliver renewable energy, whilst considering how the 
imperative for renewable energy development can 
be met in a way that complements other objectives 
for the area.  the following section explores the 
main conclusions emerging from existing policies for 
Knowlsey.

B2.1 local Planning authorities Should Set 
targets for Renewable energy generation
pps22 states that the government expects all 
authorities to put in place policies to encourage 
at least 10% of energy to be provided by on-site 
renewable sources.  similarly, pps1 supplement 
states that local planning authorities (lpas) should set 
targets for renewable energy generation for the 
lPa area.  these targets should be realistic, reflect 
opportunities at regional, sub regional and local 
scales and, where appropriate, present targets that 
increase over time.  
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aPProaCh ProPosed by PPs22 CaN be 
iNeffeCtive iN PraCtiCe, aNd is PerCeived 
by some observers to PreseNt more of 
a barrier thaN a stimulus to reNeWable 
eNerGy develoPmeNt’.

therefore, although identification of ‘broad areas’ 
for renewable energy may be supported by national 
policies, in reality, the difficulty of identifying these 
areas and the uncertainty over the effectiveness of 
the identification of areas in promoting renewable 
energy mean that it may not necessarily be possible 
of desirable.  the 4nw report advises that a criteria 
based approach is taken to renewable energy 
technologies rather than recommending a broad area 
approach.  

pps22 also states that lPas should only allocate 
specific sites for renewable energy where a 
developer has confirmed an interest in the site, 
that the site is viable and that it will be brought 
forward during the plan period.  it is suggested that 
if the lpa is aware that a developer has demonstrated 
that a site is viable and is coming forward in the 
near future, the developer would need to have 
completed significant background work and indicated 
an intention to submit a planning application.  if the 
lpa is aware of these details, it is likely that there 
have already been pre-application meetings or other 
communications were lpas have got this information.  
therefore, the allocation would not be encouraging 
developer interest or affecting the intention to submit 
an allocation.  

the main benefit of an allocation would therefore be 
to provide the developer with some certainty that 
the lpa will support the application in principle, or 
protect land that is imminently to be the subject of a 
renewable energy application.  it is suggested that 
the work required to demonstrate that the principle 
of renewable energy development would need to be 
technology specific as the material considerations 
for different technologies are often different.  
Consequently, local authorities may not yet have 
the capacity to carry out this assessment work and 
integrate it into policy before a planning application 
is submitted: given that the viability work is fairly 
advanced and therefore, an application likely to be 
imminent.  

it is tentatively suggested that even if a local 
authority were to pursue an allocation of a site, it may 
actually delay an application as the applicant may 
wish to wait until the site is allocated before submitted 
an application.  therefore, it is likely that identifying 
sites for renewable energy development within the 

for greater clarity on the land resource available for 
renewables in a way that does not stifle innovation.  
pps22 states that when identifying sites or areas 
for renewable energy generation, lpas should 
not make assumptions about the technical and 
commercial feasibility of renewable energy projects.  
For example, identifying generalised locations for 
development based on mean wind speeds.  this is 
because technological change can mean that sites 
currently excluded as locations for particular types 
of renewable energy development are suitable in the 
future.  

similarly, pps1 supplement states that local planning 
authorities should consider identifying suitable areas 
for renewable and low-carbon energy sources where 
this would help secure the development of such 
sources.  However, whilst identifying suitable areas, 
pps1 supplement and the draft Renewable energy 
strategy also state that lpas should avoid rejecting 
proposals solely because they are outside areas 
identified for energy generation.  

However regional evidencexii argues that the 
identification of broad areas may not always be 
appropriate.  it states that where broad areas are 
used, they must offer developers some reassurance 
that schemes in these areas would be more likely to 
succeed.  the study notes that although broad area 
maps were developed for onshore wind, biomass and 
offshore technologies, it was agreed that these were 
not helpful.  the following constraints were noted for 
the identification of ‘broad areas’ for the following 
technologies:

Wind:•	  as the north west region was highly 
constrained for onshore wind, the distribution of 
‘relatively unconstrained’ land was so dispersed 
that it was not possible to identify ‘broad areas’ 
of sufficient size to accommodate more than 
one significant development proposal.

Biomass:•	  supply was limited more by 
commercial factors and the absence of supply 
chains than their spatial distribution.  

Renewable energy from Waste:•	  Renewable 
energy from waste can only be exploited on site 
where the resource occurs and these areas are 
identified in the Regional waste strategy.

Run-of-river hydro Schemes:•	  Require presence 
of a water course with a suitable ‘head’ and a local 
user, which could occur at many locations around the 
region, but not necessarily focused in ‘broad areas’.

Further the regional evidence states that:

‘exPerieNCes iN the North east reGioN 
suGGest that the ‘broad areas’ 
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pps1 supplement also states that lpas should 
ensure any local approaches to protecting landscape 
and townscape are consistent with pps22 and 
does not preclude the supply of any type of 
renewable energy other than in the most exceptional 
circumstances.  the nwRss (policy eM17) also 
states that lpas should give significant weight to 
the wider environmental, community and economic 
benefits of proposals for renewable energy.

b4 local authorItIeS own developmentS

the draft Renewable energy strategy states that:

‘throuGh the oWNershiP aNd 
maNaGemeNt of PubliC laNd aNd 
ProPerty (iNCludiNG street liGhtiNG, 
housiNG, traNsPort aNd PubliC 
buildiNGs), loCal CouNCils CaN exerCise 
a PoWerful demoNstratioN effeCt 
throuGh their use of reNeWable 
eNerGy’.

this suggests that las should consider the use 
of renewable energy in their own developments.  
similarly, the draft Renewable energy strategy 
advocates that las, as major energy consumers, can 
enter into long-term supply contracts that prioritise 
renewable energy.  at the regional level, the nwRss 
(policy eM15) also states that public authorities should 
aim to reduce energy consumption and maximise 
sustainable energy generation in their own proposals 
and schemes. 

b5 grantS and fundIng 

the draft Renewable energy strategy states that 
local authorities can facilitate access to finance 
for renewable energy companies through grants 
and investment in local economic regeneration.  
the Community infrastructure levy (Cil)xiii will also 
provide an opportunity to gain funding for new 
renewable energy developments.  the Cil is a new 
charge which local authorities will be empowered 
(but not required) to charge on most types of new 
development in their area.  Cil charges will be 
based on simple formulae which relate the size of the 
charge to the size and character of the development.  

local development Frameworks is likely to only occur 
in very particular circumstances when the policy can 
be demonstrated to be robust and likely to increase 
the potential of the site coming forward.

Finally, the draft Renewable energy strategy suggests 
that one way in which incentives could be used to 
encourage renewable energy developments is an 
idea similar to that of renewables growth points.  this 
could involve inviting proposals from localities which 
felt particularly able and willing to be pacesetters 
in providing renewable energy generation. subject 
to the availability of funding, these localities could 
be supported in their efforts through a package 
of community benefits.  this idea would be similar 
to the identification of broad areas for renewables, 
but closely linked to funding to bring forward 
developments, rather than identifying locations for 
allocation in local development Frameworks, led by 
concerns over viability and avoidance of constraints.

b3 local authorItIeS Should vIew 
renewable energy applIcatIonS poSItIvely

pps22 states that at the local level, planning 
authorities should set out the criteria that will be 
applied when assessing planning applications 
for renewable energy projects.  pps22 states that 
the wider environmental and economic benefits of all 
proposals for renewable energy projects, whatever 
their scale, are material considerations that should 
be given significant weight in determining whether 
proposals should be granted planning permission.  
pps22 also states that where renewable energy 
schemes are likely to impact upon european 
designated sites, an appropriate assessment must be 
carried out.

when dealing with renewable energy applications, 
pps1 supplement states that lPas should not:

Require renewable energy applicants to demonstrate •	

the need for renewable energy and its distribution; or

Require applicants to demonstrate why a •	

proposal must be sited in a particular location.
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partnerships should foster community involvement 
in renewable energy projects and seek to promote 
knowledge of and greater acceptance by the public 
of prospective renewable energy developments that 
are appropriately located.  the nwRss (policy eM17) 
supporting text notes that developers must consult 
and engage with local communities at an early stage 
of the development process prior to submission of 
any proposals and schemes for approval under the 
appropriate legislation.

the proceeds of the Cil would be spent on local 
and sub-regional infrastructure to support the 
development of the area.

a particular focus of the Cil is the potential role it 
can play in delivering sub regional infrastructure in 
order to serve the needs of several local authority 
areas.  examples noted in the Cil include hospitals, 
larger transport projects, or waste facilities.  However 
it is reasonable that renewable energy could also 
be considered as sub regional infrastructure.  sub-
regional infrastructure is considered to often be 
the most critical type of infrastructure in terms 
of unlocking significant housing or economic 
development, and therefore the Cil could be powerful 
tool in assisting Knowsley to meet its renewable 
energy requirements. 

b6 communIty conSultatIon 

the draft Renewable energy strategy states that local 
authorities can also build acceptance for renewable 
projects by engaging local residents, ensuring 
that projects are transparent and accountable 
and ensuring there is a clear benefit to the local 
economy.  similarly, pps1 supplement states that 
lpas, regional stakeholders and local strategic 

ieuropean union, 2009, ‘directive of the european parliament and of the Council on the promotion of the use of energy from renewable sources amending and 

subsequently repealing directives 2001/77/eC and 2003/30/eC’.

iibeRR, 2006, our energy Challenge: Microgeneration strategy: power from the people, http://www.berr.gov.uk/energy/sources/sustainable/microgeneration/strategy/

page27594.html.

iiiCommunities and local government, 2007, ‘planning policy statement: planning and Climate Change – supplement to planning policy statement 1’.

ivCommunities and local government, 2004, ‘planning policy statement 22: Renewable energy’.

vnwda, gonw, nwRa and ea, 2006, ‘Rising to the Challenge: a Climate Change action plan for england’s northwest’.

 vigovernment office of the north west, 2008, ‘north west of england plan: Regional spatial strategy to 2021.’

vii nwRa, nwda, gonw and ea, 2006, ‘north west sustainable energy strategy’.

viiidepartment for business, enterprise and Regulatory Reform, 2008, ‘energy trends’.

ix the nottingham declaration on Climate Change is a declaration that recognises the central role of local authorities in leading society’s response to the challenge 

of climate change.  by signing the declaration, councils pledge to mitigate and adapt to climate change.  signing the declaration is a public commitment to take 

action and a catalyst for a more systematic response.  over 300 local authorities have signed the declaration.  Further information is available here: http://www.

energysavingtrust.org.uk/nottingham.

x HM government, 2008, ‘planning and energy act 2008’.

xi this includes new non residential developments above a threshold of 1,000m² and all residential developments comprising 10 or more units.

 xii 4nw, 2008, ‘towards broad areas for Renewable energy development’.

xiii Communities and local government, 2008, ‘the Community infrastructure levy’.
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appendiX C

Policy Implications for locations 
and targets for Renewable energy in 

Knowsley
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local amenity impacts; •	

acceptability of the location/scale of proposal and •	

visual impact in relation to sites designated at the 
national and international level and their settings;

impact on nature conservation, •	

biodiversity and geodiversity;

the green belt;•	

benefits of development to the local •	

economy and local community;

accessibility (where necessary) by •	

the local transport network;

agriculture and other land based industries;•	

ability to connect to the electricity distribution network •	

and/or proximity to the renewable fuel source; and

integration of combined heat and •	

power into developments

these factors were taken into consideration when 
assessing the constraints and benefits of renewable 
energy in Knowsley and directly informed the criteria 
for assessment presented in the main report and 
appendix i.

c1.3 renewable energy technologIeS In 
the north weSt 

C1.3.1 existing generation of Renewable energy in 
the North West by technology
the graph in Figure 1 shows the estimated outputs 
of existing renewable energy generation plants in the 
north west for 2007/08, extracted from the 4nw 
study.  this shows that currently the majority of the 
north west’s renewable electricity is generated by 
offshore wind, biomass with fossil fuels, landfill gas 
and onshore wind.  onshore and offshore wind 
together generate almost half the north west’s 
electricity from large and small scale renewable 
sources   

c1.1 IntroductIon

at the regional level, the north west Regional spatial 
strategy (nwRss) and the 4nw study ‘towards 
broad areas for Renewable energy development’ 
(4nw study) set out:

indicative targets for potential renewable •	

energy generation by technology; and 

criteria to consider when establishing broad locations •	

for renewable energy generation in the north west.

the implications of the policies and research 
presented in these two documents, in addition to 
other relevant documents, have been evaluated to 
provide an overview of the implications for KMbC.

c1.2 locatIonS for renewable energy: 
crIterIa to conSIder

nwRss (policy dp1) states that proposals, schemes 
and investment decisions should aim to meet a 
number of criteria, namely:

promote sustainable communities;•	

promote sustainable economic development;•	

make the best use of existing •	

resources and infrastructure;

manage travel demand, reduce the need •	

to travel, and increase accessibility;

marry opportunity and need;•	

promote environmental quality;•	

mainstreaming rural issues; and•	

reduce emissions and adapt to climate change.•	

these principles will also apply to decisions regarding 
locations for renewable energy development.  the 
principle of renewable energy developments will 
directly contribute to reducing emissions and 
promoting sustainable communities, however the 
type and location of proposals will affect whether a 
renewable energy option supports the other priorities.  

nwRss (policy eM17) also sets out criteria that 
should be taken into account when developing 
renewable energy technologies, although it is 
emphasised that these should not be used to rule out 
development. the criteria are include

C1 poliCy iMpliCations FoR loCations and 
taRgets FoR Renewable eneRgy in Knowsley

figure 1: estimated output of large and Small Scale Renewable 
electricity generation Plants in the North West (gWh)
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2010 2015 2020

NuMBeR of 
SCheMeS 
(MW)

NuMBeR of 
SCheMeS 
(MW)

NuMBeR of 
SCheMeS 
(MW)

on-shore wind 
farms/clusters

2 (15) 2 (15) 2 (15)

single large 
wind turbines

6 (9) 10 (15) 10 (15)

small stand-
alone wind 
turbines

8 (0.24) 12 (0.36) 12 (0.36)

bldg.-mounted 
micro-wind 
turbines

190 (0.19) 1,900 (1.9) 3,800 (3.8)

biomass-
fuelled CHp/
electricity 
schemes

1.4 2 (9) 2 (9)

biomass co-
firing

- - -

anaerobic 
digestion of 
farm biogas

1 (2) 1 (2) 2 (4)

Hydro power 0 0 0

solar 
photovoltaics

190 (0.38) 4,750 (9.5) 9,500 (10)

tidal energy - - -

wave energy - - -

energy from 
waste

- - -

landfill gas 7 (13.5) 3 (9.7) 0

sewage gas 2 (2.0) 2 (2.0) 2 (2.0)

thermal 
treatment of 
municipal/
industrial waste

0 0 1 (40)

total 27 (46.3) 32 (64.5) 31 (108.2)

these targets provide Knowsley with some guidance 
on the technologies that could be used to meet the 
sub-regional and regional renewable energy targets.  
the 4nw study estimates the installed capacity 
and actual generation of electricity from large and 
small scale generation stations accredited under the 
Renewable obligation scheme in the north west.  
the installed capacity is the maximum that could 
be produced by a generating station, whilst the 
estimated output reflects the likely output that would 
be generated in practice.  

the following section provides an overview of 
the 4nw study findings on the potential for 
each renewable energy technology in the north 
west.  this information was built upon to develop 
recommendations about the most appropriate 
renewable energy technologies for Knowsley, 
presented in the main report.

the 4nw study shows that Merseyside sub-Region 
currently generates 5.1% of the north west’s onshore 
renewable energy, the lowest in the regioni.  However, 
it should be noted that Merseyside covers a far 
smaller geographical area than the other four north 
west sub-Regions.  Figure 2 shows the break-down 
for Merseyside, showing that currently the majority 
of the sub-Region’s renewable energy is generated 
using landfill gas, with a far higher proportion of 
energy generated using hydro-electricity than the 
Region as a whole.

the study recognises that there is a lack of 
information about renewable heat schemes in the 
north west because of the lack of formal monitoring 
mechanisms.  However, the largest unit identified is 
the 12Mw plant used by sonae in Knowsley used 
principally for the drying of chipboard panels. 

C1.3.2 future generation of Renewable energy in 
the North West by technology
the nwRss (policy eM18) sets targets for sub-
regional energy production by technology to meet the 
2010, 2015 and 2020 renewable energy targets.  the 
targets provide an indication of how sub-Regional 
targets might be met, but are flexible and are likely to 
change in the future.  the totals exclude micro wind 
and photovoltaic installations and are presented in 
table 1.  

figure 2: Renewable electricity generation by technology in 
Merseyside

table 1: Indicative Merseyside targets for generation of Renewable 
energy in the NWRSS (including existing schemes)
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miscanthus) and these require suitable agricultural 
land and a strong supply chain to provide farmers 
with certainty of demand.  large scale biomass crop 
growth can impact local hydrology, ecology (including 
birds) and landscape characteristics.  the Rspb has 
identified sensitive bird areas where biomass crop 
growth could have a significant impact on birds of 
conservation concerniii.  

potential sources of biomass in the north west 
include co-firing, sawmill co-products and other waste 
wood, managed woodland and biomass crops.  the 
north west biomass woodfuel strategyiv identifies 
the following volumes could be used to generate 
renewable power in the region

waste wood (220,000 tonnes per annum)•	

sawmill co-products (20,000 tonnes p.a.)•	

Recycled wood (50,000 tonnes p.a.)•	

there may be potential in the region for woodlands 
in private ownership to supply wood products for use 
in renewable energy schemes, with the 4nw study 
estimating that around 90,000 oven dry tonnes could 
be available each year from woodlands.  the 4nw 
study also estimates that other aboricultural arisings 
and wood products could generate 147 gwh of CHp, 
or 163 gwh of heat if used for heat alone.  this 
would also require development of supply chains to 
turn wood into chips, transport chips to users and 
install suitable biomass boilers.

C1.3.5 North West Potential for energy from Waste
the 4nw study found that the greatest potential 
for energy from waste (efw) plants is located near 
energy users.  there are two potential efw options 
discussed in the 4nw study, namely landfill gas and 
municipal waste.  the 4nw study notes that at the 
current rates of landfilling there is significant potential 
to generate energy from landfill gas in the north 
west.  However, the majority of landfill sites in the 
north west are likely to reach capacity by 2015, and 
although they will continue to generate landfill gas, 
this decreases over time.  therefore, the peak for 
landfill gas as a resource is likely to be reached in the 
mid 2010s.  

therefore, use of landfill gas may not be a good 
long-term solution to the north west’s sustainable 
energy aspirations.  in terms of municipal waste, 
the biological elements can be used in anaerobic 
digestion schemes to create gas which can then be 
used to generate electricity.  the 4nw study suggests 
that there is potential to generate a significant amount 
of energy using this method. 

C1.3.3 North West Potential for Wind energy
in comparison to many other regions of england, 
the north west has high average wind speeds 
and large areas of low population density, which 
in principle suggests that the region has a large 
potential wind resource.  potential wind yield is 
influenced by designated planning, technical and 
environmental constraints, landscape sensitivity and 
cumulative landscape and visual issues  the 4nw 
study examines areas that might have potential for 
additional wind schemes, areas the study refers to 
as ‘less constrained’ land.  the criteria identified in 
this assessment were used to inform the assessment 
of how different constraints affect the potential 
for renewable energy technologies in Knowsley, 
presented in the main report.  the Royal society for 
the protection of birds has also produced guidance 
on constraints to wind energy developments in the 
north westii which informed the options appraisal in 
this study.

 the 4nw study summarises that Merseyside has no 
land that is ‘less constrained’ or ‘variably constrained’ 
for wind energy developments.  the study concludes 
that Merseyside has a theoretical maximum of 18 
Mw of installed capacity on less constrained land if 
wind farms are separated by 5km, with an estimated 
output of 43 gwh. these figures are 8 Mw and 19 
gwh respectively if wind farms are separated by 
10km.

the 4nw study emphasises that sites within 
‘constrained’ areas may be suitable for relatively 
small scale wind schemes, although they may not 
be suitable for medium to large scale schemes.  
the study states that, for example, industrial sites 
can often be suitable locations for ‘merchant wind’ 
schemes.  the report also recognises that as wind 
turbines have become increasingly efficient, the 
replacement of existing turbines could also increase 
the overall electrical output of existing wind energy 
generation sites.  

C1.3.4 North West Potential for Biomass
the 4nw study states that a main factor influencing 
the optimum location of biomass plants is that plants 
should be located in close proximity to areas of high 
demand for the heat and electricity they generate.  
this is because it is more efficient to transport fuels 
than heat or electricity.  therefore, there are two 
locational aspects to biomass, the first being the 
location of the biomass crops growth and the second 
being the location of the plant itself.  

some biomass fuels are grown for the purpose of 
generating renewable heat/electricity (e.g. willow and 
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the proportion of electricity generated from CHp •	

is not projected to grow significantly to 2010 
(although the proportion of heat used may).

the projected installed capacity of good quality •	

CHp for 2010 is now estimated to be 7,500Mwe.

these findings were taken into consideration when 
developing recommendations for Knowsley.  

ipercentage generation for the other sub-Regions are as follows: 

Cheshire: 55.3%, Cumbria 10.8%, greater Manchester: 14.5% and 

lancashire: 14.2%.  

ii Rspb, 2008, ‘wind turbines, sensitive bird populations and peat 

soils’.

iii Rspb, 2008, ‘biomass planting and sensitive bird populations’.

iv biomass Contacts group, 2006, ‘north west england biomass 

woodfuel strategy’.

v lancaster university Renewable energy group, ‘north west Hydro 

Resource Model’.  available here: http://www.engineering.lancs.ac.uk/

lureg/research/hydro/nw%5Fresource%5Fmodel/index.asp.

vi element energy, 2008, ‘the growth potential for microgeneration in 

england, wales and scotland’.

vii defra, 2007, ‘analysis of the uK potential for Combined Heat and 

power, available online at http://www.defra.gov.uk/environment/

climatechange/uk/energy/chp/pdf/potential-report.pdf.

C1.3.6 North West Potential for hydro Power
the 4nw study suggests that there is a theoretical 
potential for a significant increase in the north west’s 
energy generation using hydro power.  lancaster 
university are currently developing a Hydro Resource 
Modelv looking at suitable locations for run-of-river 
hydro schemes and facilitate their development.  

C1.3.7 North West Potential for Microgeneration
there is significant potential for microgeneration 
in the north west, and within Knowsley.  the 
main existing barrier to installation is the upfront 
installation costs.  therefore, initiatives that aim to 
minimise the negative impact of these costs may 
help promote microgeneration.  table 5 shows the 
results of a recent studyvi estimating the potential for 
microgeneration in the north west.

teCNology 2015 2020 2030

ground source heat pump 100 100 100

air source heat pump 200 3,100 10,300

stirling engine CHp 16,000 47,200 85,300

Fuel cell CHp 900 52,700 248,600

biomass 100 1,200 1,600

Micro-wind 200 600 1,300

solar pV 300 700 2,500

solar hot water 15,900 28,700 53,500

total NuMBeR of SCheMeS 34,000 134,300 403,200

total renewable heat (gwh) n/a 116 244

total renewable electricity (gwh) n/a 2 5

on the basis of this research, microgeneration was 
afforded due consideration in the KMbC renewable 
energy study.

C1.3.8 North West Potential for Combined heat and 
Power
defra prepared an estimate of the potential for 
Combined Heat and power (CHp) schemes across 
the uK to 2020vii, including renewable CHp and CHp 
using other fuels such as natural gas.  the study 
recognised that:

the most significant barriers to the installation •	

of CHp in the uK are market conditions, 
particularly unfavourable electricity and gas 
prices and uncertainty over future market 
conditions and the continuity of fiscal benefits.

uncertainty arises on what will happen to the eu •	

emissions trading scheme post 2012 and the 
longevity of industrial heat demands at particular sites,

table 5: Potential Microgeneration in the North West



50 ove arup & partners ltd   July 09Knowsley Renewable and low Carbon energy options

appendiX d

Review of local authority Renewable 
energy Policies
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SeftoN MBC MaNCheSteR 
CC

laNCaSteR CC

ReSIdeNtIal 
RequIReMeNt

no 20% of energy 
requirements 
(on-site).  

no

ReSIdeNtIal 
thReShold

n/a no clear 
threshold, 
perhaps all new 
developments.

n/a

eNeRgy 
effICIeNCy 
CoMPoNeNt

yes (to decrease 
the amount 
of renewable 
energy 
generation 
required)

yes (to decrease 
the amount 
of renewable 
energy 
generation 
required)

yes (to decrease 
the amount 
of renewable 
energy 
generation 
required)

IdeNtIfICatIoN 
of BRoad 
aReaS/SIteS

no, but suggests 
location based 
technology 
requirements, 
e.g. ‘solar panels 
need a south 
facing aspect 
and can work 
particularly 
well on flat 
roofed office 
developments’.

no yes (south 
Heysham for 
renewable 
energy 
generation 
including wind 
and biomass 
technology)
also discusses 
criteria that 
renewable 
energy schemes 
should consider 
(e.g. green belt, 
local amenity)

NoteS oN 
StReNgth of 
PolICy

to provide 
<10% the 
developer must 
demonstrate 
that:
a variety of 
methods 
assessed and 
costed; 
the proposal 
would be 
unviable with 
10%; or 
the need for the 
development 
proposal 
outweighs the 
need for on-
site renewable 
energy.

policy contained 
in spd.  policy 
hook refers to 
udp policy on 
energy efficiency, 
not renewable 
energy.

lack of targets 
may make 
policy difficult to 
enforce.

CoNSultatIoN 
oR fuNdINg

provides some 
guidance on 
grants available.

no no

d1 caSe Study revIew of renewable 
energy plannIng polIcIeS In england

d1.1 Introduction
a review was undertaken of renewable energy 
policies to examine the different approaches that 
could be taken to the delivery of renewable energy in 
local planning policy documents.  the review focused 
predominantly on identifying and evaluating ‘Merton 
rule’ style policies.  ‘Merton rule’ style policies are 
those that encourage developers to incorporate a 
percentage of renewable energy generation in their 
development proposals.  the case study approach 
aimed to identify the pros and cons of a number of 
policies and use the lessons learnt to provide advice 
on the development of a future local development 
Framework renewable energy policy for Knowsley.  
the review examined three policies in the north west 
of england and two policies from outside the region.

d1.2 overview of Policies in the North West 
the table below compares renewable energy policies 
in the north west.  policies were selected on the 
basis of the researchers’ awareness of renewable 
energy policies in the region and the aim of selecting 
a range of different policy approaches.

SeftoN MBC MaNCheSteR 
CC

laNCaSteR CC

doCuMeNt udp (2006) guide to 
development 
spd  and 
planning 
guidance (2007)

Core strategy 
(2008)

PolICy 
NuMBeR

dQ2 no policy 
number

eR7

loCal 
authoRIty 
WIde taRget

no no no (although 
technology 
specific targets 
for the sub-
Region are 
presented)

NoN-
ReSIdeNtIal 
RequIReMeNti 

10% of energy 
requirements 
(on-site)

20% of energy 
requirements 
(on-site).  

no

NoN-
ReSIdeNtIal 
thReShold 
(gRoSS 
flooRSPaCe)

1,000sqm or 
more (new 
buildings and 
conversions)

no clear 
threshold, 
perhaps all new 
developments.

n/a

table 1: Renewable energy Policies in the North West
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loNdoN BoRough 
of MeRtoN

SheffIeld CC

IdeNtIfICatIoN 
of BRoad aReaS/
SIteS

no yes.  Recommends 
smithywood and 
Hesley wood areas 
as having potential 
for larger-scale 
wind generation.  
also encourages 
developments to 
connect to the 
City Centre district 
Heating scheme.

NoteS oN 
StReNgth of 
PolICy

subject to the impact 
of the amenity of the 
local environment, 
including character.

targets apply 
to all significant 
developments unless 
it is not feasible and 
viable.
the renewable or 
low carbon energy 
technologies must 
be operational 
before any new or 
converted buildings 
are occupied.
if targets cannot be 
met, contribution 
towards off-site 
scheme may be 
acceptable.

CoNSultatIoN oR 
fuNdINg

no shared energy 
schemes within 
larger developments 
or between 
neighbouring 
development, new or 
existing, will also be 
encouraged.

d1.4 Case Study Conclusions
all policies above are in accordance with national 
and regional policies in that they state the Councils’ 
intentions to contribute to the achievement of national 
and regional renewable energy targets.  of the five 
local authorities reviewed, only one, sheffield, sets 
any kind of target for renewable energy generation 
for the local authority area, as suggested by pps1 
supplement.  this policy is a positive step towards 
measuring and achieving a local authority increase 
in renewable energy generation and/or a reduction 
in greenhouse gas emissions.  sheffield’s target 
provides an overall aim that can be monitored in the 
Council’s annual Monitoring Report.  policies that do 

 d1.3 other examples of Renewable energy 
Policies in england
the following section reviewed renewable energy 
policies developed by sheffield and Merton, two 
forward thinking local authorities on renewable 
energy issues.  Merton was the first council to require 
a 10% renewable energy contribution for new non-
residential development, giving herald to the term, 
‘the Merton Rule’.  sheffield, whose renewable energy 
policy contained within the adopted Core strategy 
(2009) provides a strong commitment to renewable 
energy, both site and city wide.  table 2 summarises 
the review.

loNdoN BoRough 
of MeRtoN

SheffIeld CC

doCuMeNt udp (2003) Core strategy (2009)

PolICy NuMBeR pe13 Cs65

loCal authoRIty 
WIde taRget

yes, renewable 
energy capacity to 
exceed 12Mw by 
2010 and 60Mw by 
2021.

NoN-ReSIdeNtIal 
RequIReMeNtii 

at least 10% at least 10% of 
energy provided 
by renewable/low 
carbon sources.
Further renewable/
low carbon/design 
measures to reduce 
carbon dioxide 
emissions by 20% 
(including 10% 
above).

NoN-ReSIdeNtIal 
thReShold 
(gRoSS 
flooRSPaCe)

1,000sqm 500sqm 

ReSIdeNtIal 
RequIReMeNt

no as non-residential 
requirements

ReSIdeNtIal 
thReShold

n/a new-build and 
conversions of 5 or 
more dwellings

eNeRgy 
effICIeNCy 
CoMPoNeNt

yes (to decrease the 
amount of renewable 
energy generation 
required)

yes (to decrease the 
amount of renewable 
energy generation 
required)

table 2: other examples of Renewable energy Policies in england
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sefton, lancaster, Merton and sheffield’s policies 
all have more weight than Manchester’s because 
their renewable energy policies are contained within 
development Plan documents, rather than a 
supplementary planning document.  Manchester’s 
policy is further weakened by the lack of a clear policy 
hook in the unitary development plan.  Manchester’s 
spd refers to policy e1.5 in the udp which does 
not make any reference to renewable energy.  
Manchester’s policy also provides little guidance on 
the thresholds of developments to provide renewable 
energy or how the targets might be met.  therefore, 
although the policy might provide the most ambitious 
target, it is unclear how enforceable the target would 
be in practice.  

whilst it is recognised that national policies 
emphasise that renewable energy developments 
located in nationally recognised designations (such 
as the european designation, natura 2000) should 
consider the impact on those designations, some 
policies reviewed (e.g. lancaster) go further by 
including local criteria such as the green belt and 
the local transport network.  policies suggesting that 
renewable energy developments should consider 
local designations can help developers to identify 
the types of areas that would be optimum 
for renewable energy development, therefore 
supporting renewable energy.  However, the policy 
may also provide developers with numerous ‘get-out 
clauses’, whereby developers could argue against 
provision of renewable energy on the grounds of 
considerations such as the local transport network.  
this may limit the total provision of renewable energy 
developed in the local authority area.   

none of the authorities discuss renewable energy 
within their local authority buildings, however 
many of the policies examined here were adopted 
before the draft Renewable energy strategy and 
the nwRss, advocating this approach.  sheffield’s 
policy encourages partnership working between 
developments and sites, which indicates a strategic 
area wide commitment to increasing renewable 
energy usage in sheffield.  other policies do not 
make mention of provision outside a site area or 

not incorporate this overall target are more difficult to 
assess in the Council’s annual Monitoring Report.

in contrast, all but one of the councils studied set 
targets requiring that a percentage of energy used 
in new development should come from renewable 
and/or low carbon sources, as advocated by pps1 
supplement and pps22.  the thresholds and targets 
percentages vary, with some local authorities, such as 
sheffield applying a 10% policy to all developments 
of 5 or more dwellings (rising to 20% when including 
design measures), whilst sefton applies a 10% 
policy, with detailed exceptions, to non-residential 
development over 1000sqm.  the exceptions in 
sefton’s policy may allow the determined developer 
to argue against provision of the full 10% of energy 
requirements.  all policies except sheffield specify 
that new developments should meet 10% of the 
development’s energy needs, rather than reduce 10% 
of the development’s Co

2 emissions.  where policies 
focus on development’s energy needs rather than 
Co2 emissions, these should be monitored to ensure 
that the increase in renewable energy generation 
leads to a reduction in Co2 emissions.  

all of the policies reviewed encourage energy 
efficiency, recognising that the lower the energy 
consumption, the lower the amount of energy 
that needs to be produced by renewable sources.  
Many of the authorities suggest certain types of 
renewable sources that are appropriate for the 
local authority area, and suggest factors that 
would need considering when developing renewable 
energy technologies.  lancaster and sheffield go 
further suggesting broad areas for particular types 
of renewable energy development.  if planning 
applications submitted for renewable energy 
generation in the broad areas specified increases 
the chances of the schemes gaining planning 
permission, the policy may encourage renewable 
energy development in these areas.  both policies 
can be commended for identifying these areas, but 
emphasising that this is not at the exclusion of other 
locations. 
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sets out a number of criteria that renewable •	

energy developments should consider when 
developing proposals (e.g. consider the 
appearance of the surrounding area).

Highlights the need to consider natural and •	

heritage designations (e.g. Conservation areas)

sets out the policy within the udp rather •	

than supplementary planning guidanceiv

necessitates that large scale developments generate •	

10% of predicted energy requirements from renewable 
resources where it is practicable and viable.

partnership working/consultation.  sefton and Merton 
support delivery of renewable energy developments 
by providing guidance on grants for renewable 
energy developments in supplementary information in 
policy documents.

Finally, sheffield’s policy states that:

‘if it CaN be demoNstrated that the 
required reduCtioN iN CarboN emissioNs 
CaNNot be met throuGh deCeNtralised 
reNeWable or loW CarboN eNerGy aNd/
or desiGN aNd sPeCifiCatioN measures, 
a CoNtributioN toWards aN off-SIte 
carbon reductIon Scheme may be 
aCCePtable’.  

this indicates that contributions may be required even 
if on-site technologies area not feasible or viable.  
this would mean that developers may have to provide 
renewable energy even if the site is not appropriate, 
meaning that the policy may encourage contributions 
to renewable energy on a larger number of sites than 
in other policies.  

d1.5 Review of Knowsley’s Current Renewable 
energy Policy
Knowsley Council adopted their unitary development 
planiii (udp) in 2006.  the udp contains a policy 
on renewable energy, presented in Figure 1.  it 
should be noted that as the policy is contained 
within the recent udp, the policy predated many 
of the policies reviewed as part of this study.  
Consequently, the review in this chapter explores 
how could be developed for inclusion within a 
Core strategy, comparing it to the policy drivers 
in 2009.  this should not be seen as criticisms of 
Knowsley’s current policy, but are points raised about 
future iterations of the policy highlighted through 
the planning policy review, case study review and 
discussions with Knowsley Council officers.

the policy is broadly in line with national and regional 
policies in that it:

states the Council’s intention to •	

encourage renewable energy

Policy MW7
1. proposals for new development required in 
connection with the generation of energy from 
renewable sources will be encouraged and permitted.

2. proposals for new infrastructure required to generate 
renewable energy should seek to avoid causing a 
detrimental impact on:

sites of national, international and local •	

importance for nature conservation;

the appearance or character of the surrounding area;•	

the amenity of any nearby residents by •	

reason of noise, odour, disturbance, pollution, 
visual intrusion or traffic generation.

3. proposals for renewable energy development 
in sensitive areas such as the green belt, nature 
conservation designations, and Conservation areas 
will only be permitted if the developer has established 
that it would be impractical to site the development 
outside such areas, and that any adverse impacts of 
the proposal would be minimised through careful site 
selection, location, scale, design and screening.

4. any large scale new residential, commercial and 
industrial developments will be required to generate at 
least 10% of the predicted energy requirements from 
renewable sources, where this is practicable and viable 
given the type of development proposed, its location 
and design.

figure 1: Knowsley Metropolitan Borough Council unitary development 
Plan Policy MW7, 2006
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Knowsley since the policy was adopted have been 
deemed unsuitable for renewable energy.

Recommendation: Consider limiting ‘exceptions’ 
to provision of renewable energy development, 
but instead providing criteria to consider when 
designing renewable energy developments or 
guidance on major considerations for each 
technology.

4. observation: the policy sets out stringent 
criteria for development in ‘sensitive’ areas and 
includes both national and local designations 
within this category.  whilst it is recognised that 
national policies emphasise that renewable energy 
developments located in nationally recognised 
designations should demonstrate that the objectives 
of designation will not be compromised, this policy 
goes further by including local designations such 
as the green belt.  Further, in addition to criteria 
specifying that development should minimise adverse 
impacts, the policy also states that renewable 
energy in sensitive areas will only ‘be permitted if the 
developer has established that it would be impractical 
to site the development outside such areas’.  this 
might be difficult for a developer to achieve without 
assessing the potential of a large number of sites 
within Knowsley.  

Recommendation: Consider limiting the 
application of stringent criteria to ‘nationally 
designated sites’ and containing a caveat limiting 
the harm to locally designated environmental 
sites, rather than relying on the developer to test 
a variety of different sites.

5. observation: the policy does not state 
whether the 10% of renewable energy generated 
for new developments is to be generated on-site or 
off-site.  interpretation of the policy would generally 
suggest that the provision should be on-site, but this 
is not explicitly stated.  if the policy is limited purely 
to on-site provision then if the location is not suitable 
for renewable energy, then no renewable energy is 
provided.  

the following observations and recommendations are 
set out in relation to national and regional guidance 
review and analysis of best practice, and potential 
implementation issues.  Recommendations are 
suggestions for a future Core strategy renewable 
energy policy and should be considered in more detail 
during local development Framework development.  
the review identified that Knowsley’s renewable 
energy policy:

1. observation: the policy sets targets for 
renewable energy for new developments, but does 
not set a wider renewable energy target for the local 
authority area.  this means that the policy does not 
set an energy generation target that can be assessed 
in the Council’s annual Monitoring report in terms 
of the difference the policy is making in terms of the 
local authority’s overall energy generation.

Recommendation: Include local authority 
renewable energy target and/or Co

2 reduction 
target in the Core Strategy policy

2. observation: the policy states that it applies 
to ‘large developments’ but does not specify the 
thresholds after which developments would be 
considered ‘large’.  this may introduce uncertainty for 
developers and development management officers 
in the approach the Council should take to planning 
applications.  this could be a loophole for developers 
to argue that small developments do not need to 
provide renewable energy.  

Recommendation: Set clear thresholds for 
the size of residential and non-residential 
developments that would be considered ‘large’. 

3. observation: the policy places the emphasis 
on developers to prove that renewable energy 
schemes are not practicable or viable.  However, 
the criteria for assessing if proposals are practicable 
or viable are fairly broad, stating ‘given the type of 
development proposed, its location and design’.  
this provides developers with a fairly wide scope 
within which to argue that renewable energy is not 
practicable or viable.  this is shown by the fact that 
many large developments that have come forward in 
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Recommendation: Make it clear whether the 
policy applies to on-site or off-site development 
and consider a hierarchy approach to provision, 
with on-site provision preferred, followed by near-
site, or off-site.

6. observation: like many other policies, 
Knowsley’s policy specifies that new developments 
should meet 10% of the development’s energy needs, 
rather than reduce 10% of the development’s Co2 
emissions.  it was suggested by the local authority 
that the focus of energy rather than Co2 may be 
problematic.

Recommendation: Consider carefully whether 
targets should focus on energy generation, Co2 
reductions, or both.

7. observation: Finally, Knowsley’s policy does 
not propose any specific measures to encourage 
renewable energy development outside of large new 
developments.  For example, it does not propose any 
broad areas for renewable development or suggest 
measures for retrofitting renewable energy on existing 
buildings and settlements.  

Recommendation: Knowsley should consider 
whether further policies or proposals can 
encourage retrofitting of renewable energy, or 
renewable energy on small developments.

i this refers to the percentage of predicted energy requirements that developers should provide through on-site renewable energy generation.

ii this refers to the percentage of predicted energy requirements that developers should provide through on-site renewable energy generation.

iiiKnowsley Metropolitan borough Council, 2006, ‘Knowsley Replacement unitary development plan’.

iv  it should be noted that pps1 supplement refers to development plan documents and supplementary planning documents rather than udps and supplementary 

planning guidance.  However, as Knowsley Council (like most local authorities) have not yet adopted development plan documents like the Core strategy, it is seen 

as positive that the Council have incorporated a policy on renewable energy in their recent udp.
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appendiX e

Renewable energy Industry in the North West
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e1 market Survey of companIeS 
operatIng wIthIn the renewable energy 
Sector In england’S northweSt produced by 
envIrolInk

the survey was undertaken by 
envirolink northwest in 2005 
and involved the north west’s 
Renewable energy sub sector 
and builds on a previous 
study undertaken in 2002. 
this includes companies that 
supply products and services 
to the wind, solar, wave, tidal, 
hydro, landfill gas and biomass 
sectors. in summary the 

survey identifies that:

the region has experiences significant growth •	

in renewable energy.  the study notes that 
since 2002 the industry has almost doubled 
in size with employees in the sector has 
increasing from 500 to 929 and annual turnover 
increasing from £52 million to £104 million.

the region’s renewable energy sector is a highly •	

technical, high value-added sector with greater levels 
of research and development activity and turnover 
per employee than northwest or uK averages.

at the time prospects for growth and •	

optimism within the sector are high.

the majority of businesses within the sector are small •	

and medium sized enterprises (sMes) – reflecting 
the emerging and innovative nature of the market.

over half (54%) of the businesses operating in •	

the northwest’s renewable energy sector have 
been established since 1990, with two companies 
established in the first half of 2005.of the majority of

the majority of northwest Re companies are •	

based and owned within the region and region 
provide services across a range of technologies.

the domestic and microgeneration market has •	

seen the greatest growth since the 2002.  

there are also tidal and wave sector •	

developers based in the region and they tend 
to operate solely within these areas.

there is a significant focus on research and •	

development - overall 30.6% of respondent companies 
put staff resources into research and development, 
however the number of people employed within 
this area varies greatly between organisations.

e2 england’S northweSt: facIlItIeS for 
offShore renewable energy  

england’s northwest: facilities for offshore renewable 
energy provides a guide to the services available at 
each of the region’s major ports and its suitability for 
delivering offshore renewable energy.  it identifies that 
the environmental sector is one of the fastest growing 
market areas because of the abundance of renewable 
energy generating resources and that coastline 
provides an excellent test-bed for the next generation 
of wind, wave and tidal energy technologies.  put into 
context the north west represents 25% of uK and 
7% of european estuary resource. in summary the 
document identifies that:

the north west’s historic role as an industrial •	

base for world ship building means that the 
northwest offers excellent facilities, particularly in 
the Merseyside ports of birkenhead and liverpool.  

each port has flexible engineering works and •	

a skilled labour force which could play a large 
part in the next round of renewable offshore 
projects, able to support companies and industries 
interested in offshore energy generation.  

the skill and resource base surrounding the •	

Merseyside ports offers a wide range of opportunities 
for Knowsley, Merseyside and the north west 
region as a whole in terms of stimulating the 
manufacturing, installation, maintenance, importing 
and exporting of renewable energy technologies.

birkenhead and liverpool’s ports and •	

docks provide opportunities for the offshore 
renewable technologies offered

liverpool port provides access to •	

deepwater docks and berths with ‘oven 
ready’ equipment and infrastructure for 
offshore renewable energy technology. 

it identifies that the port has extensive experience 
in servicing and supporting offshore industries 
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and there is an excellent local skills base that has 
grown up around companies such as northwestern 
shiprepairers and shipbuilders ltd. 

liverpool dominates britain’s container trade with 
north america and serves more than 100 other non-
eu destinations from China to india, africa, australia, 
the Middle east and south america. the port handles 
many of the commodities and materials needed to 
produce renewable energy technologies such as 
steel, copper and aluminium.

e3 developIng a bIodIeSel InduStry In 
england’S northweSt  (may 2006)

this report provides the background information 
on feedstocks, production sites and markets that 
are necessary to develop a viable and successful 
biodiesel industry within england’s northwest.

the document set out that eu funding generally 
applies to programmes of assistance provided by 
public sector bodies and not to individual businesses 
directly. public bodies can provide funding for 
activities such as training workers in new skills. at 
the time of publishing this study, current funding was 
available until the end of 2006. 

Five areas within the northwest have been 
evaluated through an empirical assessment of their 
characteristics, and then ranked using a numerical 
assessment against key criteria: one of the areas was 
liverpool/birkenhead, which along with ellesmere 
port / Runcorn were regarded as the most suitable 
sites as they are located closest to feedstocks and 
the largest markets.

the study identifies that as at 2006 there were 
capital and revenue grants available up to 35% 
for Merseyside as a tier 1 area under selective 
Financial investment (sFi) which is used  to fund 
new investment projects that lead to long-term 
improvements in productivity, skills and employment 
and help to launch, modernise, expand re-organise 
or upgrade a business.  the northwest Regional 
development agency (nwda) manages sFi in the 
northwest on behalf of the dti.

the documents identifies that 
additional support for training 
and skills was identified that  be 
provided through objective 1 
funding 6. 

e4 doIng buSIneSS wIth 
wInd manufacturerS 

the document provides 
comprehensive guidance for 
businesses looking to work with 
the wind turbine manufacturing 
industry.  

the guide is based on the assumption that the 
audience has no previous knowledge of the industry 
and provides:

a summary and profile of the industry •	

Forecasts of future market size, composition and value•	

an overview of wind turbine technology •	

and development processes

what to do to begin working with •	

wind turbine manufacturers

specific wind turbine manufacturer details •	

including company profiles and contacts.

in summary the document identifies that:

the uK as having ‘a world-class level of relevant •	

offerings throughout the supply chain, from 
manufacturing through operations and maintenance 
to decommissioning, including its oil and gas 
industry experience. in many cases, these skills 
are directly transferable to the wind industry’

the uK currently has a very limited share of •	

turbine & component manufacturing. 

increasing the uK share of supply to turbine •	

manufacturers is a key way to take advantage 
in the growth of the uK and global markets. 

uK companies have the opportunity to act as 1st •	

and 2nd tier suppliers to turbine manufacturers 
by supplying component parts ranging from 
power converters through gear wheels to bolts.
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appendiX F

economic, employment and skills profile for 
Knowsley
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environmental benefits through the reduction of 
greenhouse gas emissions and mitigation of negative 
climate change impacts.

Benefits for health and Well Being: Fuel poverty 
is a national concern and affects Knowsley’s most 
deprived areas, individuals and communities.  
Renewable energy can result in nHs savings from 
reduced incidence of illness due to greater energy 
security and potentially cheaper costs of energy for 
housing.  in turn this has potential for improving the 
quality of life in an area bringing longer term health 
benefits and potential for increasing social inclusion.

Wide Range of economic Benefits for local 
economy: there are potential economic and 
employment gains including:

widespread employment gains – creation of •	

employment opportunities across a broad range 
of occupations that require high and low skill 
levels.  For example renewed construction and 
manu¬facturing work could be achieved thought 
investment for retrofitting of micro technologies in the 
property sector.  this could help replace lost jobs 
in a range of industries affected by the recession.

increased energy security – a range of Renewable •	

energy technologies would result in lower 
dependence on imported energy and provide 
more a sound basis for increased productivity.

increased resources for investment in other areas •	

over the long term due to resource and efficiency 
savings.  For example other forms of infrastructure, 
and public sector investment in schools and hospitals

an increase in demand for known, proven and •	

late stage development technologies which would 
stimulate increased production and lead to economies 
of scale. this would lower the payback period of 
Renewable energy technologies and increase the 
financial viability of Renewable energy technologies.

the creation of new markets and the potential •	

to increase exports through research and 
development and manufacturingi

insuring that suitable sites for employment and •	

sites in town centres are available to accommodate 
current and future demand for green buildings, 

f1 drIverS and opportunItIeS to develop 
the renewable energy Sub-Sector In 
knowSley 

f1.1 overview of drivers and opportunities 
there are a range of drivers that provide opportunities 
for Knowsley developing its own Renewable energy 
sector.  these are set out below.

energy alternatives: it was identified through 
consultation with stakeholders that increased energy 
prices and the need for energy security are becoming 
increasingly important issues for local businesses.  
adopting innovative policies to overcome barriers 
to developing Renewable energy in the borough 
and secure access to the electrical grid or localised 
supplies at consistent and secure prices will be 
critical considerations when planning for Renewable 
energy for exisntg and future development. 

legislative Requirements: the Climate Change 
bill and Renewable energy obligation are legally 
binding drivers for ensuring climate change and 
Renewable energy targets are met. in addition, one of 
the most significant steps that Knowsley public and 
private sectors will need to prepare for is the Carbon 
Reduction Commitment (CRC) which encourages 
improvements in energy efficiency which can save 
organisations money. the scheme has been designed 
to generate a shift in awareness in large organisations 
especially at senior level, and to drive changes in 
behaviour and infrastructure.  Further examples 
include the Climate Change levy and national 
planning policies such as pps1 supplement and pps 
22.

emerging Renewable energy Sector in the 
Region: the north west has a strong and emerging 
Renewable energy sector that has the potential 
to place it at the forefront of the uK’s Renewable 
energy industry.  this is supported by a growing 
and emerging evidence base that provides a useful 
basis for understanding the drivers and opportunities 
for Knowsley bringing forward Renewable energy 
options.  For more detail appendix X provides 
summaries of the key documents.
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training: economies such as germany’s are already 
facing a shortage of trained workers for the green 
economy and from discussion with stakeholders such 
as the Mersey partnership there are indications (albeit 
at a lower scale) of labour shortage in Merseyside. 
world wide there are examples (such as ontario, 
Canada) of  colleges expanding their programs in 
related areas.

retrofitting of micro renewable technology and 
large scale Renewable energy technologies

Subsidies: phasing out subsidies for environmentally 
harmful industries, and shifting a portion or all 
of those funds to Renewable energy, efficiency 
technologies, clean production methods, and public 
transit.   this is an important driver for Knowsley’s 
economy which is experience economic structural 
change, however is likely to continue to have a large 
industrial sector. therefore it will be important that any 
employment sectors that are considered as harmful 
are assisted by the Council and not unduly penalised.

targets and Mandates: ensuring that regulatory 
tools are used to the fullest extent in the drive to 
develop greener technologies, products, and services 
and consequently low carbon economy employment. 
this includes spatial/ land-use policies in Knowsley’s 
local development Framework, building codes 
and regulations, energy efficiency standards (for 
appliances, vehicles, etc.), and targets for producing 
Renewable energy such as the sub regional targets 
set out in the north west Regional spatial strategy. 

Bulk Purchasing: enabling communities to access/
purchase critical generation, transmission and storage 
technology without requiring ‘economies of scale’ at 
the local level. 

Carbon Markets and tax Reform: embracing the 
opportunities and challenges of emerging initiatives 
such as Carbon Reduction Commitments so that they 
can become reliable and adequate sources of funding 
for Renewable energy projects and employment. 

Research and development Budgets: it is 
recognised that nuclear power will have to play a key 
role in proving energy, however the the scale of this 
contribution is dependant on how effective Renewable 
energy becomes. Reducing support for nuclear 
power and fossil fuels and provide more funds for 
Renewable energy and efficiency technologies at 
national, regional (see appendix X) and local levels 
would help minimise a reliance on low carbon energy 
production such as nuclear power.   
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from energy use in the industrial/commercial sector, 
with 31% from energy use in the domestic sector and 
15% from road transport (excluding motorways).

newly constructed buildings are significantly more 
efficient than the existing stock indicating the potential 
for properties to be more efficient. However, only a 
small proportion of buildings are replaced each year 
– in 2050 more than 85% of the existing housing 
stock and 70% of the current stock of non-domestic 
buildings will still be in place. this highlights the 
potential importance of investments for Renewable 
energy options to consider existing buildings as well 
as new development.  

f2.2 Considering the green New deal
the green new deal as described by the green 
new deal groupii is a policy response to the ‘triple 
crunch’ the global economy is facing - credit fuelled 
financial crisis / economic recession, accelerating 
climate change, and volatile energy prices.   the 
underlying motivation is the avoidance of economic 
and environmental meltdown.  the green new 
deal is a transformational programme aimed at 
substantially reducing the use of fossil fuels and in 
the process tackling unemployment and the decline 
in demand caused by the credit crunch. it is a natural 
progression from previous reviews undertaken to 
establish the key skills issues in the uKiii and provides 
sustained programme to invest in and deploy energy 
conservation and renewable energies, coupled with 
effective demand management. it lays the foundations 
for the emergence of a set of resilient low-carbon 
economies, rich in jobs and based on independent 
sources of energy supply. this will create a more 

f2 key documentS to conSIder for 
knowSley’S economy

f2.1 Considering the Stern Report
the stern report set out to investigate the economics 
of climate change. it compared the costs and 
the benefits of actions to reduce the emissions of 
greenhouse gasses that cause climate change. the 
conclusion that “the benefits of strong, early action 
considerably outweigh the costs” has been welcomed 
by a very wide range of experts. 

stern identified serious and increasing risks of 
irreversible impacts from climate change associated 
with business-as-usual (bau) paths for emissions. 
the report predicts that a 25% cut in emissions by 
2050 will be required in order to stabilise atmospheric 
concentrations of Co2 at 500-550ppm – a level 
thought to be consistent with limiting the implications 
of climate change in order to secure continued 
growth and development. stern estimated that this 
will require an investment of 1% of world gdp in 
measures to reduce green house gas emissions. 
based on the uK’s gdp of approximately £1.4 trillion, 
this suggests that an annual investment of £14 billion 
in measures to cut carbon emissions would be 
economically efficient. 

the challenge for the uK will be to find ways to cut 
emissions that will have minimal negative impacts 
on the economy and living standards. Currently 
properties are responsible for 47% of uK Co2 
emissions with the remainder being split between 
transport (32%), industrial processes (20%) and 
agriculture (1%) (bRe, gVa grimley 2007).  in 
comparison 54% of Knowsley’s Co2 emissions are 

one oF tHe Key Messages FRoM tHe gReen new deal is tHat ReduCing CaRbon 
dependenCy and eCologiCal sCaRCity is not Just iMpoRtant beCause oF 
enViRonMental ConCeRns.  it is CRitiCal beCause tHis is a way to ReVitalise tHe 
eConoMy on a MoRe sustained basis.
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Stakeholders

up-skilling•	

Higher level skills•	

worklessness (ambition •	

energy type project)

priority sector - energy •	

& renewables

leadership & •	

management

Qualifications development•	

training provision•	

skills for life•	

young people projects•	

there is one for energy and environmental technology 
(which covers power generation, oil and gas, nuclear, 
renewable energies and low carbon technologies). 
these have been developed to move forward north 
west sector skills requirements. 

the nwda, and its partners, are very keen on 
supporting the outcomes of the sector skills 
agreement (ssa). greater emphasis has been placed 
on the development and implementation of the ssa 
with specific focus on addressing Renewable energy 
skills and training through integrating, rationalising 
and modernising skills and training in the traditional 
sectors.  there are a number of ongoing projects that 
have been set up by energy and utilities skills that 
provide a framework for a Renewable energy sub 
sector to be developed in Knowsley.  a summary of 
these projects is presented in appendix H.

stable economic environment in which there is a lot 
more local production and distribution, and enhanced 
national security. 

the aim of the green new deal is to develop the right 
mix of policy actions that can stimulate economic 
recovery at the same time improve the sustainability 
of the economy by 

Creating jobs•	

tackling social and spatial inequalities•	

Channelling investments into •	

dynamic economic sectors

f2.3 Sector Skills agreement for the North West 
Stage 5 Report
the report is a response to the wider national initiative 
for service skills agreements developed by energy 
and utilities skills. the report identifies that the nwda 
has set up the sector skills and productivity alliances 
(sspa’s) to work on sector issues and effectively 
analyse demand by sectors. these are aligned closely 
with sector skills Councils (ssC’s) which typically 
cover the more traditional energy sectors such as 
power generation, oil and gas, nuclear. 

employers

up-skilling•	

graduate development•	

welfare to work agenda•	

apprenticeships•	

First line managers•	

Renewables•	

Qualifications & •	

development framework

training provision•	

essential / basic skills•	

Key Stakeholders

nw - nwda, 

Jobcentre plus, lSc, 

knowledge

ne - rSp, nerIp, 

one north east

y & h - lSc, 

yorkshire forward, 

tuc

Key employers

contractors - balfour 

beatty utilities limited 

and balfour beatty 

network, pn daly, 

alfred mcalpine

gas & electricity - 

amec, morgan, unitied 

utilities, drax power 

Station, ce electric

water - northumbrian 

water, yorkshire water
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f3.3 levels and type of employment

at 65% Knowsley has a very low employment rate 
resulting in the borough being in the bottom 4% of 
local authorities.  employment levels have marginally 
improved over the last two years, however they 
remain below the national average.  

the latest unemployment figures (september 2008) 
showed that the borough has high unemployment (at 
5.9%) and is in the top 3% of local authorities in the 
country for unemployment.  

looking at unemployment more closely reveals that 
Knowsley is also amongst the worst authorities for 
youth unemployment (16-24 year olds) and long term 
unemployment.  inactive/sick leave is also high, with 
Knowsley amongst the top 12% of local authorities.

Knowsley has an above average level of employment 
at occupation level 1 (occupations such as 
agriculture, construction and cleaning). 

the majority of those in employment in Knowsley 
are employed at occupation level 2 (lower skilled 
occupations such as administrative and care and 
leisure roles).  Compared to the rest of the country 
this is excessively high and places Knowsley in 

f3 economIc, employment and SkIllS 
profIle of knowSley

f3.1 Introduction
a clear understanding of the economic, employment 
and skills profile for Knowsley provides a good 
starting point for identifying the potential opportunities 
and barriers facing the borough when considering 
Renewable energy options and the implications for 
economic growth and employment. 

the table below sets out a report card summarising 
how Knowsley compares to Merseyside, the north 
west region and nationally.  this provides the basis 
for understanding the size, performance, trends and 
structure of the Knowsley economy.  

the table provides a summarised series of grades 
compared against groups of national indicators that 
provide overall profile for each economic sub heading 
with a summarised profile set out below.
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economic scale e C C

labour market e e e

skills & qualifications e e e

productivity C C C

economic change b C C

industrial structure e d d

business & enterprise a a a

The A – E grades are a simplified way of presenting Knowsley’s 
performance against the Merseyside Sub Region, North West region 
and the national picture.  An A grade means that Knowsley performs 
very well against the sub regional/ national or national average whilst an 
E grade means that it performs poorly.

f3.2 Scale and nature of the local economy

Knowsley has the smallest economy in Merseyside, 
closely followed by Halton, with both areas being just 
below the national average.  liverpool has the largest 
economy in Merseyside and the second largest in the 
north west.  the economy performs fairly well when 
compared to the rest of Merseyside and national 
levels. Knowsley’s economy performs well in terms 
of productivity when compared against the national 
average and even better in the context of Merseyside.  

However the borough performs below average in 
terms of industrial structure suggesting that there 
is a relatively limited range of business sectors and 
that the borough is dominated by key employers, 
particularly the manufacturing sector which at 22 
percent of total 

However Knowsley’s economy, in terms of 
employment structure is significantly higher than 
the regional and national average, showing signs of 
change.  the borough scores well in this respect 
and (as with the rest of Merseyside generally) is in 
the top 35% nationally for change in gross added 
Value (gVa) per head.  this means the value and 
performance of the economy is improving. Further 
evidence suggests that the economy has the 
capacity to diversify its business sectors and provide 
employment in new and emerging business sectors.
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as well as to nVQ level 4+ (degree level or above), the 
later rating being in the bottom 4% for the country.  

in terms of addressing skills in the borough Knowsley 
Council together with Jobcentre plus (greater 
Mersey), and the Merseyside learning and skills 
Council have developed a partnership approach.  
this is steered by a single strategy (an employment 
and skills strategy for Knowsley 2005 – 2010) to 
help provide a coordinated and focused approach. 
each party has signed the employment and skills 
partnership agreement to ensure the effective 
implementation of the strategy. 

the strategy seeks deliver a skilled and diverse 
workforce; meet the present and future needs of 
our local economy; ensure partnership working and 
integrated delivery and to raise individual aspiration

i However it is recognised that increased exports could increase Co² 

emissions if the modes of transport used are run on low carbon fuels 

and the distances are unnecessary. 

ii including neF 

iii leitch Review of skills: the government commissioned lord sandy 

leitch in 2004 to undertake an independent review of the uKs long 

term skills needs. the interim report ‘skills in the uK: the long term 

Challenge’ was published in december 2005. it committed the Review, 

in its final report, to identify the uKs optimal skills mix for 2020 to 

maximise economic growth, productivity and social justice, set out the 

balance of responsibility for achieving the skills profile and consider the 

policy framework required to support it. the final report of the leitch 

Review of skills was published on the 5 december 2006, ‘prosperity for 

all in the global economy - world Class skills’. in addition, the energy 

and utilities skills Council have developed a sector skills agreement 

(ssa) which is provided a structured framework for collaboration, to 

create an evidence-based skills need assessment. the framework 

places employers  firmly at the centre of the process and examinse key 

business skills issues and develops solutions. the ssa has been a 5 

stage process which has resulted in the development of a suite of skills’ 

solutions projects, which are now being implemented. the 5 stage 

ssa skills’ needs assessment was conducted by an assessment of 

current & future skills needs; mapping quality and availability of training 

provision;  gap analysis of training requirements and training provision;  

development of practical, workable and cost effective solutions to 

identified needs and action plans to tackle the short, medium and long 

term priority skills issues.  stag e5 has now been completed and an 

ssa has been developed for the north west region.

the top 2% of local authorities nationally for level 2 
employment.  

occupation level 3 (skilled technical occupations) 
are the second highest employment group.  this 
proportion is average when compared to the rest of 
the country.  

For occupation level 4 (manager and professional 
occupations), Knowsley is significantly below the 
national average level of employment and is in 
the bottom 1.5% of local authorities nationally.  
Knowsley’s knowledge worker score is therefore very 
low and when compared to the rest of the country, 
falls within the bottom 4%. 

based on figures for the period 1998 to 2006, 
Knowsley has consistently had low numbers of start-
ups rate with a rate of 17 registrations per 10,000 
people, the borough is less than half the national 
figure of 37.  However conversely Knowsley is in the 
top 4% for business and enterprise nationally1 and 
has a low business closure rate (6.9%), which is 
below the national average.  

self employment is also low (6.8%) and Knowsley sits 
in the bottom 15% nationally for this category. 

f3.4 level of skills and filling gaps

Knowsley has significant issues in terms of skills 
and qualifications with the authority being ranked 
in the bottom 1% of local authorities nationally.  in 
2006/ 07 only 51% of 15 year olds achieved five or 
more gCses at grade a*-C with 23% of Knowlsey’s 
population (males 16-65; females 16-60) being 
qualified to this level. this suggests that low skilled 
jobs are likely to be the main source of employment in 
the borough for years to come.

to compound this Knowsley has an above average 
population qualified to nVQ level 1 (gCse grades 
d-g) with the borough being significantly below 
average for qualifications to nVQ level 3, (2 a levels), 

1 this ranking takes into account business formation rate, change of Vat registered business stock and new business 

survival rate and shows that Knowsley is in the top 15% of all local authorities for in each of these categories. 
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appendiX g

Consultation with local Businesses in Knowsley
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it was generally viewed that local businesses •	

are likely to be unaware/ not prepared for the 
introduction of the Carbon Reduction Commitment 
and that awareness of this needs to be increased 
in the Knowsley business community.

there was a need to develop a renewable energy •	

local business forum to ensure the borough 
captures the uplift in growth of the low carbon 
economy.  the forum should act as a focal point 
for sharing best practice in reducing energy needs 
and implementing renewable energy technologies.   
stakeholders recommended that a forum should 
follow a similar approach to established forums 
such as www.envirolink.org however being 
tailored to a local audience and local issues.  

stakeholders generally viewed that renewable energy •	

technologies should be used as a driver for economic 
growth of existing and future development areas. 

stakeholders recognised that retrofitting existing sites •	

and premises could increase the commercial viability 
of land and premises and provide opportunities 
for new sources of revenue. However it was also 
identified that there were barriers for businesses 
on leasehold contracts and limited incentive to 
fund schemes in these circumstances.  whilst 
this is the case some businesses will only go as 
far as to focus on reducing energy needs due to 
the better pay back periods of these initiatives.

it was viewed that there are potential issues with •	

the grid system in Merseyside and this could 
be a potential constraint to delivering renewable 
energy in the borough and across the sub region.  
stakeholders felt that there was a need to enter 
early discussions with utilities providers to ensure 
that there is effective planning of infrastructure.

g1 IntroductIon

a key element of this study was to consult with a 
range of stakeholders.  this includes discussion 
with a number of strategic organisations such as 
the nwda, envirolink north west, the Mersey 
partnership and Knowsley Council officers.  

in particular there was a specific focus on local 
businesses in the borough to establish what their 
understanding is of renewable energy and reducing 
carbon emissions, what and if measures are being 
taken to reduce energy needs, how they consider this 
effects their business operations and if they consider 
renewable energy to be a priority. 

the approach to consultation involved two major 
components, a workshop event undertaken on 2 
June 2009 for targeted businesses that were part 
of the Knowsley environmental group together with 
an electronic survey that was issued to over 1,000 
businesses.  in addition there is also a summary 
of discussions held with a local renewable energy 
business and shop direct.

g2 underStandIng local buSIneSSeS and 
renewable energy In knowSley – reSponSeS 
from the workShop event 

in summary the key messages identified through the 
workshop consultation included:

local businesses considered Knowsley to have the •	

potential to and should be self sufficient in planning 
and delivering renewable energy technologies in 
the borough.  they viewed that Knowsley Council 
is considered central to providing support to 
local businesses and employers in developing 
the renewable energy sector in the borough. 

stakeholders felt there was potential and •	

growing evidence that renewable energy 
developments can attract businesses to an 
area due to a more secure and localised supply 
of energy that reduces operating costs.  

a key driver for ensuring that the renewable energy •	

sector provides local employment is the principle 
that wherever possible renewable technologies are 
sourced, and manufactured locally, with installation 
and maintenance provided by local labour sources. 
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the majority of businesses who responded were 
micro or small scale, with 39.6% of respondents 
employing 10 people or less and 24.2% employing 
10-50 people.  24.2% of the responses were from 
medium sized business, with 12.1% from large scale 
businesses.

the majority of respondents, 82.6% were not involved 
in any business related to renewable energy, however 
of these, 9.3% of them would like to be.  17.4% were 
involved in a business related to renewable energy 
and many of them provided details as to what this 
was.  they included:

wind turbines•	

Manufacture of heating elements for use •	

with wind generation equipment

Ceramic thermal insulation materials•	

solar panels•	

ground source and air source heat pumps•	

g3 underStandIng local buSIneSSeS and 
renewable energy In knowSley – reSponSeS 
from local buSIneSS Survey 

as this graph demonstrates the majority of 
respondents were in the construction sector, closely 
followed by business services and the wood and 
wood products sector.  we did not get a response 
from all sectors, however this may be because they 
are not represented in Knowsley.  

no responses were received from any representative 
in the following sectors: textiles, clothing and leather; 
coke, oil and nuclear; rubber and plastic products; 
financial intermediation; and public administration and 
defence.  

Responses, however were received from sectors 
which did not fit easily in to the defined categories.  
these additional responses included crime 
prevention; third sector; gardening and ground 
maintenance; automotive; and developers of 
renewable energy powered generators and large 
scale energy storage.
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Further questions were asked to ascertain what the 
energy saving steps might be.  the most popular 
measure implemented was aimed at changing 
behaviour, 64.6% of the businesses train staff about 
energy efficiency and why and how to save energy 
at work.  Many other measures are implemented as 
well, as shown above.  additional measures were also 
detailed by individuals and these included:

lower fuel consumption•	

new building energy management system•	

Recycling water•	

in terms of making active choices about energy 
supply, the results indicated that the majority of 
businesses were not doing this, with 66.7% not 
having switching to a greener energy supplier within 
the last 12months and 22.2% not being able to 
answer the question.  However these results do not 
take in to account the fact that a respondent may 
already be with a green energy supplier or may have 
switched over 12 months ago.

new build / Retrofit•	

growing of algae•	

Conversion of waste into recovered recyclable 
products (metals, plastics and glass) and which 
also converts the paper, cardboard, wood, textiles 
and food waste content in to a range of renewable 
biomass fuel products for use in combustion 
processes.

the majority of businesses had taken steps to save 
energy, 76.1%, with 22.8% having not done anything, 
however 11.4% of this group would like to take steps.  
1.1% were unaware of whether they had any energy 
saving mechanisms in place.
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the responses regarding plans to introduce energy 
saving measures were enthusiastic with the majority 
of those surveyed planning on introducing at least 
one energy saving initiative.  all of the measures 
suggested were popular, however, again, training staff 
energy efficiency was the preferred plan.  several 
respondents suggested other measures of saving 
energy, including:

building to bReeaM outstanding level•	

Considering more sustainable forms •	

of transport for work use

expanding sustainable energy capability •	

through CHp and/or biomass development

Very few businesses in Knowsley have any on site 
renewable energy generation, only 4.9%

of those who had on-site renewable energy 
generation, the most popular form was ground source 
heat pumps, 44.4%, followed by biomass 22.2%, 
solar hot water 22.2% and solar photovoltaic, 11.1%.  
none of respondents had installed a wind turbine.

when asked whether they anticipated their energy 
use was likely to increase in the future, for example 
through expansion, the responses were 50-50.  
with half anticipating increased energy use and half 
believing their energy use would not increase.
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many detailing what it was they were about to install.  
these technologies included solar, ground source 
heat pumps, wood waste burning heaters and wind 
turbines.

Finance appears to be the key barrier to preventing 
those in Knowsley from taking action to save energy 
as well as the key barrier to installing renewable 
energy technologies.  limited information, time 
and complete lack of knowledge of where to begin 
also play their part.  other reasons suggested by 
individuals for lack of action on energy saving and 
renewable energy measures include:

planning•	

business recently started•	

nearly 7.4% of respondents currently had on-site 
renewables, and of these 1.5% would like to have 
more.  none of those surveyed were about to install 
renewables, however 32.4% were investigating their 
options.  the majority of the businesses however had 
done nothing, but were interesting in finding out more.  
only 11.8% of businesses had no interest in installing 
small scale renewable energy on site.

in terms of timescale for introducing renewables, 
the majority of businesses were looking at the 
near future, 2010-2012, however 40.6% of the 
businesses had no firm plans to date.  several of the 
respondents provided further information on their 
plans to introduces renewable technologies, with 
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in sustainable energy solutions, started in 1998, 
reported that in the majority of companies come to 
them with the 10% requirement.  interesting to note 
is the fact that the latter are based in Milton Keynes, 
which had a 10% policy for several years.

g5 conSultatIon wIth Shop dIrect 

shop direct are the uK’s largest online shopping 
company  and are  very committed to the carbon 
agenda.  in 2006 they decided to work towards the 
Carbon trust standard1 and set about benchmarking 
their twenty-two sites.  

they followed a four step process in reducing energy 
usage and saving carbon.  Firstly they obtained 
advice from the Carbon trust and environmental 
consultants.  secondly they installed smart meters 
at all their sites so they therefore had a benchmark 
from which to measure they progress.  thirdly they 
selected an energy champion for each of their sites 
and finally they targeted the high usage areas to 
reduce Co² and increase energy efficiency.  the two 
main areas were their two data centres, which use 
6% of their total electricity usage.  they adopted eight 
projects to achieve the Carbon trust standard.  

these projects included retrofitting buildings; 
introducing lower voltage transformers; automatically 
turning off all pCs at 7pm; introducing an internal 
waste and recycling strategy; installing energy 
efficient lighting; and a successful car share scheme 
at the head office.  the Carbon trust standard 
was achieved in august 2008; it was then that the 
company decided to go further and investigate 
renewable energy.

they focussed their efforts on the head office site in 
speke as they wanted to send a message across the 
business, as well as to clients and the wider public.  
liaising with liverpool City Council was important 
element from the beginning.  local planning officers 
were invited to look at the site and discussions were 
held as to what would be the most suitable and 
1 the Carbon trust was set up by government in 2001 as an 

independent company, to accelerate the move towards a low carbon 

economy.  the Carbon trust standard is awarded to organisations that 

measure, manage and reduce their carbon footprint.

scale of business•	

powerless to make changes due to tenancy agreement•	

g4 conSultatIon wIth eco envIronmentS 

eco-environments are a liverpool-based supplier 
and installer of cost-saving energy conservation and 
generation systems and green technology, operating 
throughout the uK, though the majority of their work 
has been focussed in the northwest.  they also help 
companies access funding for installing renewables.  
the company was set up in 2007 after research, 
looking towards europe and the increasing number 
of energy tariffs being introduced.  arup spoke with 
them about their recent work focussing on any 
difficulties they had had installing renewables and 
energy efficiency measures, especially concerning the 
planning system.

they install more renewable energy devices than 
energy efficiency measures, with solar being the most 
popular form of renewable energy; however this was 
changing, with wind becoming increasingly popular.  
the majority of their business is domestic; however 
they have had more commercial jobs recently, notably 
installing wind turbines for shop direct in liverpool.

they often help take the project through the 
planning process, with the help of a planning sub-
consultant.  From their experience of dealing with 
local authorities they believe there is a general inertia 
towards renewable energy and there is a notable lack 
of technological knowledge.  this results either in 
resistance to the development because it is ‘new’ and 
not aesthetically pleasing, or an attempt by planners 
to push a particular type of technology, even though 
it may be unsuitable, because they are familiar with 
it.  in order to make the planning application process 
easier and therefore renewables more attractive, 
eco-environments believe planning officers need more 
detailed technical education, and considered this is 
an issue which a local authority could easily solve.

it was stressed that they had not had any companies 
approach them with a remit of 10% of their energy 
use from renewables.  However this may be an 
anomaly, as green dimension, a national consultancy 
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acceptable type of renewable energy technology 
on the site.  the head office is situated in a former 
aircraft hanger, which is now grade ii listed and flanks 
the former speke aerodrome terminal building, now 
a Crowne plaza Hotel and also grade ii listed.  no 
new development is allowed on the back apron of 
this site and the planners therefore suggested this 
would be a suitable location for a wind turbine due 
to unimpeded wind.   shop direct were also keen on 
a wind turbine, due to the visual message it would 
send about their commitment to energy efficiency and 
carbon reduction, as well as believing the industrial 
nature of the turbines would fit well within the context 
of the former aerodrome buildings.  the local planning 
officers initially pushed for a sculptural type of turbine, 
however shop direct did not believe these were the 
most efficient and have therefore opted for proven 
technology, which is perhaps less visually pleasing.  
the chosen turbine is 6kw, with a total height of 15m.  
it will produce approximately 120,000 kw of electricity 
per year with a payback period of 14 years.

as well as early negotiations with the City Council, 
shop direct engaged their local neighbours, 
especially John lennon airport to discuss height 
restrictions.  the company then commissioned 
eco environments to take the scheme through the 
planning process.  due to the early engagement 
of the Council this process was considered to be 
relatively effective, with initial approval given by the 
Council in early summer 2009.  However at the 
time of this consultation approval and therefore full 
permission is still awaited as an english Heritage 
opinion are still to be received.

once the wind turbine is installed, shop direct are 
keen to examine other renewable technologies, 
including solar.  they are an excellent example of 
a business committed to reducing energy usage 
and carbon emissions, but also to doing this in a 
manner which is cost effective, benefitting employees, 
customers and the environment.
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appendiX H

Internvention for Renewable energy Industry in 
Knowsley
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and employers. learning processes directly link 
to business performance improvements and 
pathways will support technician to professional level 
development.

h1.5 network conStructIon operatIonS - 
SupervISory qualIfIcatIon

For the first time, supervisors at level 3, working 
for network Construction employers, will have a 
cost-effective way of demonstrating competency, 
through a competency framework. the framework 
has been initiated, developed and delivered to 
meet the industry’s specific needs. supervisory 
level employees are pivotal to driving improved 
performance and productivity, and through improved 
competency employers will also derive better financial 
performance.

h1.6 network conStructIon operatIonS - 
croSS utIlIty qualIfIcatIon

a cost-effective way for employees working as team 
leaders, at level 2 in network Construction, to 
demonstrate competency across both water and gas. 
the competency framework initiated, developed and 
delivered to meet their needs, will reduce cost and 
the time taken to develop competent team leaders.

h1.7 careerS webSIte

aimed at 14-19 year olds, the careers website is 
helping to raise the profile of the sector, making 
it more attractive to young people by providing 
information on apprenticeships, jobs, qualifications, 
salaries, entry requirements and career progression.

h1.8 forceS reSettlement Scheme

in wales, the forces resettlement scheme is a means 
of recruiting and upskilling from the armed forces. 
some training may be provided whilst candidates are 
still in service, saving the the employer training costs, 
whilst tapping into a strong source of manpower and 
attracting a highly skilled and trained workforce to the 
sector.

h1.9 SkIllS capacIty buIldIng

the electricity and gas distribution networks have an 
ageing workforce.  in response energy and utilities 
skills Council is working with them to build detailed 
industry resourcing models which are helping them 
to attract, recruit, train and retain the next generation 
of skilled workers. this section presents an overview 
of the key projects being undertaken by the energy 
and utilities skills Council which Knowsley should - if 
it is not already involved with or considering – work 
with, adopt, promote, replicate and implement with its 
existing and future partners.

h1.1 Sector qualIfIcatIon Strategy

by translating the outputs from our employer 
consultation, eu skills is working to create an 
employer-led vocational education system, responsive 
to employers needs and offering flexible and fit for 
purpose qualifications and frameworks to support the 
sector.

h1.2 lIteracy and numeracy SkIllS 
workShopS

Following a pilot scheme, demonstrating the specific 
business and individual benefits of running workshops 
to address low levels of literacy and numeracy, 
further projects are under consideration. literacy and 
numeracy skills workshops are essential in upskilling 
the workforce and enabling employees to complete 
tasks efficiently.

h1.3 power Sector SkIllS Strategy group 
(pSSSg)

established in July 2007, the psssg is a senior 
collaborative group of power sector companies, set 
up to address the strategic issues across the power 
sector and to deliver a sustainable skills strategy to 
meet the needs of the sector in the medium and long-
term.

h1.4 hIgher educatIon Strategy for 
workforce development

in response to employer demand, the strategy will 
promote high-level accredited programmes with the 
emphasis on work based learning, through effective 
partnerships between Higher education institutions 

H1 sKills and Funding inteRVentions FoR 
deVeloping Renewable eneRgy in Knowsley
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a national training awards (nta) award-winning 
project, achieved through collaborative working 
between stakeholders, employers and dedicated 
Further education training providers, addresses a 
regional shortage of good quality skills provision. 
partnering employers and Further education

training providers has enabled the delivery of fit 
for purpose, quality, local training provision, at 
competitive prices to meet employer needs.

h1.10 engIneerIng technIcal apprentIceShIp

in northern ireland, a new gas apprenticeship, 
designed to meet both technical skills and business 
requirements, enables apprentices to have the 
vital skills required to meet today’s technology, 
and to become a valued asset to their company. 
the apprenticeship will include the main level 3 
gas qualification, with bolt on courses in electricity 
inspection and testing, plumbing hot and cold water 
and renewables.

h1.11 young apprentIceShIpS

the eu skills young apprenticeship programme 
encourages bright 14-16 year old pupils to 
complement their school steM (science, technology, 
engineering and Maths) studies by spending up to 
50 days on work placement/experience in a safe, 
controlled environment. this feeds sustainable, 
structured career pathways.

there are already a large number of opportunities 
available to support Knowsley implementing 
renewable energy technologies and providing 
opportunities in the borough.  the framework 
for advice and support is varied with a range of 
organisations and funding regimes in place to assist 
businesses.
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fundIng opportunItIeS for renewable energy

gRaNt Who It IS foR What It INVolVeS hoW you aPPly

grants to 
support the 
installation and 
use of current 
low-carbon/
low resource 
technology 
by 
north west 
development 
agency/ european 
Regional 
development Fund

the following are eligible to apply:

public sector organisations
non-governmental organisations
Commercial private sector 
organisations

both capital and revenue items are 
eligible for funding applicants will 
need to demonstrate what proportion 
of sMes and non sMes are likely to 
benefit from the demonstration project 
and how

a competitive call for applications for funding 
to support larger individual projects to install 
low carbon technologies, resource efficient 
infrastructure, recycling services and, renewable 
energy at locations that provide for or are used 
by sMes, or, which will provide exemplars in 
the integration of low carbon technologies or 
processes. projects will typically have a lifetime 
of 3yrs from contract start date.  total funding 
available unlikely to exceed £5 million.

expressions of interest must be received by 
1st september 2009 and accompanied by a 
Feasibility study demonstrating need, outcomes 
and deliverability of the project.  

For full information on what the application will 
require please read: www.erdfnw.co.uk/?obH=8
0&id=89&obt=14&aC=5 

grants for 
Research and 
development 
Scheme
by 
north west 
development 
agency

any individual or sMe in the northwest 
can apply for financial support for a 
specific R&d project. you can also 
apply if you are planning to start a 
business in the region. the project 
you’re seeking support for must be 
based around an innovative product 
or process. 

eligibility criteria is available at: 

www.nwdabusinessfinance.co.uk/
research-and-development-grants/
eligibility 

grants range from £20,000 to £500,000 to 
help support innovative projects with solid 
commercial potential.  Can be products or 
processes including research trials and product 
testing.  the grant will cover up to 40% of the 
total project costs.  extra funding has been 
allocated to the development fund for the 
development and demonstration of Carbon 
Reduction technologies.  

additional information on this stream of funding 
is available at: 

www.nwdabusinessfinance.co.uk/assets/_files/
documents/may_09/hm__1241704212_
supplementary_guidance_note_V5.doc 

go to: www.nwdabusinessfinance.co.uk/
research-and-development-grants/how-to-apply  
where you will be guided through the application 
process.  

you can submit an online or paper application, 
however Carbon Reduction projects submitted 
under the development strand can only be 
submitted electronically.  providing your 
application is complete you will receive an 
answer in approximately 8 weeks.

grant for 
Improving 
your Resource 
efficiency
by 
north west 
development 
agency

any small-to-medium-sized business 
(less than 250 employees and turnover 
less than £40 million) in the northwest 
can apply for support.  

Further details on eligibility are 
available at: 

www.nwdabusinessfinance.co.uk/
carbon-reduction-capital-purchase-
202/am-i-eligible-

grants to provide enhanced help for capital 
investment where the project will contribute 
to reducing Co2 emissions and generate 
wider environmental benefits in the region.  
usually discretionary and given when support 
from Carbon trust cannot be provided.  the 
maximum available is 50% of total project cost. 
the grant will be paid in one or a small number 
of instalments over course of project as pre-
agreed targets are achieved.

applications can only be made online: 
www.nwdabusinessfinance.co.uk/carbon-
reduction-capital-purchase/how-to-apply 

providing your applications are complete you 
should receive a decision within 30 days

ashden awards 
for Sustainable 
energy

any scheme anywhere in the uK 
which generates renewable energy or 
reduces energy demand, at a local 
level and scale.

For each category the first prize is £30,000 and 
the second £15,000.  Key criteria for winning 
scheme includes:

delivering sustainable energy at a local level for 
at least one year
delivering demonstrable benefits to the 
environment
delivering social and economic benefits
showing an innovative approach to sustainable 
energy whilst ensuring it can be replicated.
providing clear plans to use ashden award 
prize money for expansion, replication and 
dissemination of award-winning work

applications for the 2010 round of awards open 
on 12 June 2009.  

uK applicants are required to submit a short 
expression of interest to summarise the work 
which they want to be considered for an award. 
about 20 applicants will be invited to submit a 
full application, and will be sent the form for this 
along with a number of specific questions.  

For further information: www.ashdenawards.org 

energy 
technologies 
Institute financial 
assistance 

energy 
technologies 
institute 
(public-private 
partnership)

For projects that accelerate the 
development of low carbon energy 
technologies.  six technology areas:

For further information on programmes 
and criteria: 
www.energytechnologies.co.uk/Home/
technology-programmes.aspx 

eti has a potential budget of up to £1.1billion 
over a ten year period.

specific calls for proposals and project guidance 
are posted at regular intervals on the eti 
website.  

specific project calls will define eligibility and 
funding priorities.

www.energytechnologies.co.uk/Home/
technology-programmes/Requests_for_
proposals_copy1.aspx



79 ove arup & partners ltd   July 09Knowsley Renewable and low Carbon energy options

gRaNt Who It IS foR What It INVolVeS hoW you aPPly

the CaRBoN tRuSt

the Carbon trust manages a series of national programmes backed by the department for environment, Food and Rural affairs, the scottish executive, invest 
northern ireland and the national assembly for wales. accredited Carbon trust technical Consultants can help identify and then implement opportunities for 
saving energy and reducing carbon emissions. a number of government funded products offer a variety of tailored services covering initial design in new projects, 
through feasibility and implementation, to improving existing facilities to help organisations save energy, reduce costs and contribute to the uK achieving its 
international commitments on reducing carbon emissions.

Carbon trust - 
applied Research 
grant

any uK business, university, public 
sector or voluntary organisation with 
projects that could underpin change 
in the low carbon economy.  activities 
supported are fundamental, industrial 
and pre-competitive research and 
feasibility studies that contribute 
towards this aim. Further information: 
http://www.carbontrust.co.uk/
technology/appliedresearch/default.
htm

a grant of up to £500,000.  the maximum 
proportion of projects costs that will be funded 
is 60%. the exact amount depends on the 
type of organisation undertaking the project 
and the nature of the project itself.  a minimum 
40% match funding is required. the maximum 
duration of the grant is 3 years

the forthcoming funding round is 22 June - 20 
aug 2009.  applications are submitted online at 
https://www.carbontrust.co.uk/Rdd/innovation/
login/login.aspx
all applications are required to demonstrate:
the project’s potential for reducing greenhouse 
gas emissions, and the estimated scale of the 
reduction. 
a clear need or demand for the project’s 
outputs. 
that the project is well planned and the 
applicant has the track record and capability of 
carrying out the project. 
that the project will allow a clear step forward 
on the path towards commercialisation. 
innovation. 
benefits in the united Kingdom. 
Value for money. 
that the amount being applied for is the 
minimum amount of funding required. 
that a high proportion of non-Carbon trust 
funds have also been secured for the project. 

For private sector organisations the project must 
be compliant with the eu Framework for state 
aid for Research and development.

euRoPeaN uNIoN fuNdINg 

the eu funded iee ii programme aims to promote secure, sustainable and competitively priced energy for europe. this is achieved by funding projects which 
support energy efficiency and the rational use of energy resources, and promote new and Renewable energy sources and to support energy diversification.
potential applicable eu grants include the sustainable energy Communities, Concerto programme and low Carbon building programme.

european union 
funding:
sustainable energy 
communities

objectives:
to foster development of regional/local 
public sustainable energy communities 
committed to increasing their energy 
performance and their share of 
Renewable energy sources beyond 
european union targets.
to have decision-makers of these 
communities lead by example and 
convince their citizens, companies and 
peers to follow suit.

priorities for action:
proposals with high visibility and strong 
replication potential, likely to generate interest at 
europe-wide level.
proposals where a few front-running 
communities (e.g. ConCeRto cities49) transfer 
their knowledge and experience to the large 
number of communities where energy issues are 
not yet being given high priority, in particular in 
less-favoured regions.
proposals considering several energy end-use 
sectors and covering both demand- and supply-
side measures, including energy-efficient public 
procurement (e.g. the measures listed in annex 
Vi to directive 2006/32/eC on energy end-use 
efficiency and energy services (esCos)).
proposals where local/regional governments 
play a clear leading role and where local 
stakeholders, including citizens, are closely 
associated.
proposals stimulating energy-efficient behaviour 
on the part of citizens/enterprises and 
promoting development of a local market for 
energy services.
proposals resulting in practical action plans 
with clear, realistic and measurable targets, 
achievement of which is monitored and widely 
communicated in a transparent way, e.g. using 
electronic metering.

Visit: http://www.communitysustainable.org.uk/
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gRaNt Who It IS foR What It INVolVeS hoW you aPPly

european union 
funding:
Concerto 
programme

the ConCeRto initiative is part of 
the eu Framework programme for 
Research, technological development 
and demonstration. it aims at helping 
communities integrate sustainable 
energy-efficiency strategies into high 
quality local development. today it 
includes 28 communities in 9 different 
projects.

whereas the ConCeRto initiative supports 
research, demonstration and dissemination 
of new knowledge about innovative energy 
technologies, the intelligent energy europe 
projects focus primarily on promoting energy 
products and systems which are ready for 
rapid market growth and on tackling non-
technological market barriers

Visit: http://concertoplus.eu/CMs/component/
option,com_frontpage/itemid,239

european union 
funding:
low Carbon 
building 
programme

Following approval from the european 
Commission on state aid, the low 
Carbon buildings programme has 
been holding the stream 2 funding 
rounds from september 2006. 
launched on 1 april 2006, phase 
one of the dti’s low carbon buildings 
programme will run over three years 
and replaces the previous dti Clear 
skies and solar pV grant programmes. 
open to householders, public, not for 
profit and commercial organisations 
across the uK, the programme will 
demonstrate how energy efficiency 
and micro-generation can work hand 
in hand to create low carbon buildings. 
this funding stream is open to both 
public sector and private sector 
applicants alike.

stream 2a
stream 2a is a one-stage application process 
through competitive bidding rounds held every 
quarter. eligible projects for stream 2a would 
be: new buildings, buildings undergoing 
refurbishment; simple retrofit projects. stream 
2a projects are expected to complete within 
quicker timescales than stream 2b projects. the 
receipt of a grant offer letter is confirmation that 
the project can begin.
stream 2b
this is a two-stage application process. the first 
stage involves a building assessment. once a 
building assessment has been completed you 
can then apply for grant funding. applications 
are made through a competitive bidding 
process. deadlines for applications are twice a 
year. eligible projects under stream 2b would 
be: new buildings and buildings undergoing 
major refurbishments. the building assessment 
form is now available. the technical assessment 
criteria along with terms and conditions are also 
available. Housing schemes should demonstrate 
that they have made carbon savings from 
energy efficiency measures over and above 
those from micro generation technologies. the 
available funding “pots” and maximum grant as 
% of total project costs, for each technology as 
are follows:
solar pV £17.5m 50%
solar thermal hot water £7m 30%
wind turbines £12m 30%
ground source heat pumps £7.5m 35%
biomass £4m 35%

the stream 2 fund is comprised of two 
categories, with stream 2a to be allocated over 
seven funding rounds (and one reserve round) 
with a maximum grant of £100k or 40-50% 
of total, whilst the larger stream 2b is to be 
allocated over three funding rounds (and one 
reserve round) with a maximum grant of £1m or 
40-50% of total costs. deadlines for applications 
are twice a year.

Visit: http://www.lowcarbonbuildings.org.uk/
how/ 

environmental 
technologies Fund

High potential growth companies that 
operate in the environmental and low 
carbon technology sectors

the maximum award is £9,617,000 and is for 
businesses that have developed unique low 
carbon technological solutions that bring about 
substantial improvements in productivity and 
profitability, whilst at the same time promoting 
sustainability by reducing energy use and waste. 
Further information at: www.etf.eu.com     

please contact etF for details on how to apply: 
info@etf.eu.com



81 ove arup & partners ltd   July 09Knowsley Renewable and low Carbon energy options

appendiX i

Knowsley energy Profile, energy and Constraints 
Mapping
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of Knowsley industrial 
park (Kip) and 
Knowsley business 
park.

Kirkby comprises 
around 18,000 
homes, with the vast 
majority featuring 
gas-fired heating. 
accordingly, energy 
use within this 
area is heavily gas-led, with recorded consumption 
representing 80% of total energy use.

an even more pronounced bias exists for the 
industrial and business parks, with 90% of annual 
energy used by over 600 companies present via 
gas consumption.  in practice, the majority of this 
consumption is likely to be attributable to process 
loads within the Kip.

in combination, gas consumption within Kirkby and 
the Kip and the adjacent business park comprises 
around 80% of the area’s energy consumption, with 
total energy use being evenly split between industrial/
commercial and residential applications.

SPaCe-tyPeS aPPRox 
aNNual gaS 
CoNSuMPtIoN 
(gWh)

aPPRox 
aNNual 
eleCtRICIty 
CoNSuMPtIoN 
(gWh)

aPPRox 
total eNeRgy 
CoNSuMPtIoN 
(gWh)

Residential 289 78 367

industrial / 
Commercial

331 36 367

total 620 114 734

I1.3.2 Central Knowsley - huyton
similarly in the north of Knowsley, the Huyton 
area to the west of the M62 features a mixture of 
development types.  

the Huyton and stockbridge areas comprise approx 
24,000 homes, with gas consumption representing 
around 70% of total residential energy use. 

I1.1 IntroductIon

in order to develop a bespoke Renewable energy 
strategy for the Knowsley area, it is necessary to 
consider the technical characteristics of a broad 
range of low carbon and Renewable energy 
technology options.

this section provides a summary review of these 
options, including but not limited to those specified by 
KMbC.

I1.2 Settlement cluSterS

the selection and successful integration of any 
Renewable energy technologies must be made with 
direct reference to both the nature and scale of 
connecting load-centres.

the borough of Knowsley is characterised by the 
concentration of development within 4 distinct 
clusters, from north to south these are:

1) north Knowsley – Kirkby: the Kirkby area to the 
north of east lancashire way

2) Central Knowsley – Huyton: the Huyton area, 
positioned centrally within the borough, north of the 
M62 and west of the M57

3) Central Knowsley - prescot and whiston: the 
adjacent prescot and whiston area to the east of the 
M57

4) south Knowsley – Halewood: the Halewood area 
in the south of the borough

each of these clusters possesses a unique mix of 
residential and industrial/commercial areas, featuring 
a variety of space-types and densities. the following 
describes the make-up and broad delivered energy 
balance of each cluster, as analysed using beRR 
consumption data.

I1.3 cluSter energy balance

I1.3.1 North Knowsley - Kirkby
the north Knowsley area comprises a clear division 
between residential and industrial/commercial areas, 
in the form of north & south Kirkby and the presence 

i1 Knowsley eneRgy pRoFile
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despite the prevalence of retail and commercial-
led businesses within the area, the presence of the 
25,000m2 glen dimplex plant and adjacent whiston 
Hospital buildings result in a close to 90% to 10% 
split between gas and electricity energy consumption 
across non-residential developments within prescot 
and whiston.

similar to Huyton, the overall energy demands of 
prescot and whiston are also residentially-led, with 
households accounting for over 60% of all energy 
consumption within the area.

SPaCe-tyPeS aPPRox 
aNNual gaS 
CoNSuMPtIoN 
(gWh)

aPPRox 
aNNual 
eleCtRICIty 
CoNSuMPtIoN 
(gWh)

aPPRox 
total eNeRgy 
CoNSuMPtIoN 
(gWh)

Residential 156 44 200

industrial / 
Commercial

105 15 120

total 261 59 320

I1.3.4 South Knowsley - halewood
south Knowsley is primarily populated by greenfield 
land south of the M62, with the village of Cronton 
being the only area of significant population to the 
east of the a5300.

the vast majority of development and according 
energy use is located within the south-west corner, 
in the form of Halewood and the adjacent boulevard 
industry park.

in total, this southern area 
of Knowsley comprises 
close to 8,000 homes, with 
the previous patterns of 
gas-led residential energy 
consumption reflected in 
approximate 80% to 20% 
gas to electricity split.

akin to the Knowsley industrial park to the north, 
the boulevard industry park in Halewood features 
major manufacturing industry. energy consumption is 
therefore heavily gas-led.

with the Huyton 
and Kings business 
parks characterised 
primarily by 
commercial/office 
buildings, whilst 
the total energy 
consumption of 
non-residential 
areas is still 
biased toward 
gas, the balance 
is somewhat more 

even than that seen for the Kip & business park sites, 
with an approximate 70% gas to 30% electricity split.

similarly, with no significant presence of process-
industry within Huyton, the overall energy balance 
is led by the residential areas, representing close to 
80% of total energy use.

SPaCe-tyPeS aPPRox 
aNNual gaS 
CoNSuMPtIoN 
(gWh)

aPPRox 
aNNual 
eleCtRICIty 
CoNSuMPtIoN 
(gWh)

aPPRox 
total eNeRgy 
CoNSuMPtIoN 
(gWh)

Residential 392 101 493

industrial / 
Commercial

98 37 135

total 490 138 628

I1.3.3 Central Knowsley - Prescot and Whiston
of all the clusters within 
Knowsley, the prescot and 
whiston area to the east 
of the M62 features the 
greatest diversity of loads, 
comprising multiple business 
& retail parks, a glen dimplex 
manufacturing site as well as 
the whiston Hospital.

in combination, the prescot 
and whiston areas comprise 
close to 10,000 homes and 
an annual energy requirement 
split of around 80% gas to 20% electricity.
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I1.5 energy and carbon reductIon In 
exIStIng buIldIngS

alongside the investigation of low and zero carbon 
technologies options suitable to generate renewable 
energy within Knowsley, there are a number of 
options to be considered with which to reduce the 
associated energy requirements of existing buildings.

I1.5.1 Current Carbon Breakdown
KMbC have signed up to national indicator 186: ‘per 
capita Co2 emissions in the local authority area. the 
most recent according figures available from deFRa 
relate to 2006 and are split between 3 key sectors;

domestic consumption•	

industrial consumption•	

services / Commercial consumption•	

the breakdown of emissions per sector are 
displayed here, with industry & Commercial buildings 
accounting for some 43% of Knowsley’s present 7.4 
tonnes of Co2 per capita.

in combination with Halewood residences, the gas 
demands of this area represent around 90% of total 
energy consumption.

SPaCe-tyPeS aPPRox 
aNNual gaS 
CoNSuMPtIoN 
(gWh)

aPPRox 
aNNual 
eleCtRICIty 
CoNSuMPtIoN 
(gWh)

aPPRox 
total eNeRgy 
CoNSuMPtIoN 
(gWh)

Residential 143 39 182

industrial / 
Commercial

267 4 271

total 410 43 453

I1.4 Summary kmbc energy balance

the table below provides a summary and breakdown 
of total delivered energy within KMbC.

KNoWSley 
aReaS

aPPRox 
aNNual gaS 
CoNSuMPtIoN 
(gWh)

aPPRox 
aNNual 
eleCtRICIty 
CoNSuMPtIoN 
(gWh)

aPPRox 
total eNeRgy 
CoNSuMPtIoN 
(gWh)

Kirkby & Kip 620 114 734

Huyton 490 138 628

Prescot & 
Whiston

261 59 320

halewood 410 43 453

total 1,781 354 2,135

a clear trend may be drawn from this information 
that Knowsley presently has a heavily gas-led energy 
balance. Much of this can be attributed to industry 
and process-driven energy requirements, plus space-
heating and hot water provision to around 64,000 
households and more than 1,000 businesses based 
within the borough.

whilst electricity consumption within Knowsley 
represents 15-20% of total energy usage, the 
associated carbon emissions of this level of grid 
supplied electricity actually represents closer to 35% 
of the borough’s total Co2 emissions, when calculated 
using the ni185 methodology.

the split of building-related Co2 emissions between 
primary energy type and area within Knowsley are 
displayed below.
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in keeping with the heat-led demands of residential 
buildings, the best measures for energy saving are 
those which focus on improving the building envelope 
via increases to insulating properties, thereby 
reducing heat requirements.

Retro-fitting existing dwellings with more efficient 
heating (or ventilation) arrangements may also 
be considered, though inherent costs are often 
prohibitive. in practice, methods by which existing 
heat generation systems may be supplemented 
through renewable means, such as solar thermal, are 
a more cost-effective method by which to reduce fuel 
requirements.

Further measures can be employed to address the 
reduction of electricity consumption. whilst heat 
loads may account for a greater percentage of total 
domestic energy usage, the Co2 emissions factor 
inherent with grid electricity means that the emissions 
attributable to consumption of a given amount of 
imported electricity are around twice that of the 
consumption of a similar quantity of gas for domestic 
heating.

with the trend of increasing domestic small power 
demands, through the increase in household 
appliance and small power usage, being difficult 
to influence, reduction of electrical consumption 
associated with lighting becomes the focus.

whilst also largely under occupant control, measures 
for reducing associated energy use can range from 
the use of energy efficient light-bulbs, the use of 
daylight-led switching or dimming and, more broadly, 
the promotion of events such as the recent “switch 
off” campaign, with related publication of results 
thereafter.

which such campaigns normally targeting all 
electricity use, and not just that for lighting, successful 
implementation provides an opportunity to influence 
consumer driven consumption.

I1.5.4 Industry Sector
alongside residences, the borough of Knowsley also 
features a significant industrial element, most notably 

I1.5.2 Current energy Breakdown
associated energy use within Knowsley is attributable 
to a similar spread of sectors, with non-transport 
consumption presently accounting for some 74% 
of total energy use within the borough, as shown 
in this chart displaying beRR consumption data for 
Knowsley.

the following energy reduction measures are 
accordingly provided in respect to these non-
transport sectors.

I1.5.3 Residential Buildings
KMbC already have a long-standing programme 
of insulation improvements for homes within the 
borough, with over 12,000 of around 64,000 
residences in the borough having benefitted from this 
within the last 6 years.

the following table displays further measures available 
for the reduction of energy use and emissions for 
residences, with weightings applied to each with 
respect to the following criteria;

Cost of implementation, with weightings 0 •	

to 3 representing zero to high cost.

level of refurbishment required, 0 to 3 •	

representing zero refurb to complete.

energy saving potential, 0 to 3 representing •	

zero to substantial saving potential.

eNeRgy-SaVINg 
MeaSuRe

CoSt RefuRBIShMeNt 
leVel

eNeRgy-
SaVINg 
PoteNtIal

Solar Boosted 
domestic hot Water
(use of solar thermal 
panels to supplement 
existing heat 
generation)

2 2 2

addition of 
Secondary glazing 
to existing Single 
glazing

2 2 2

Installation of 
Photovoltaic Panels

3 2 2

energy efficient light 
bulbs

1 0 1

daylight-led lighting 
Switching/dimming

2 2 2
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one proven example of significant energy savings 
through enforced night-time shutdown of all 
non-essential or inoperative plant exists within 
Knowsley’s Boulevard Industry Park, where 
jaguar/land Rover have to date been able to 
almost halve their base energy demand, from 
around 7 MW to (currently) 3.8 MW.

in businesses where such practices have already 
been implemented, additional savings may be gained 
via the use of time switches on it and other small 
power equipment, ensuring additional electrical 
overnight savings.

Finally, for buildings and sites featuring high 
operational cooling requirements, the use of free 
night cooling via simple warm air purging can reduce 
associated air conditioning energy use. depending on 
specific building designs, this may require an element 
of building alteration, either to allow increased 
opening free area of windows or associated measures 
to maintain security whilst open overnight.

the following tables display general energy reduction 
measures suitable for non-residential buildings within 
Knowsley. these have been divided into building & 
servicing modification measures plus less intrusive 
operational actions.

I1.5.5 Services / Commercial Sector
the term “services / Commercial” is used here to 
describe a broad range of building types and uses 
within Knowsley, with examples including:

Commercial offices•	

Retail•	

education•	

Health•	

Hotel & catering•	

whilst broad in design, scale and servicing strategies, 
the consumption trends across this sector feature 
common weightings, as shown in this figure derived 
from bRe data.

localised within the Knowsley industrial and boulevard 
industry parks.

whilst dti consumption data shows the uK 
subdivision of industry to Commercial energy use 
around 60% to 40% respectively, comparison with 
the Knowsley balance by sector shows that industry 
exists as the larger proportion, itself comparable to 
the residential sector in terms of energy use within the 
borough.

the nature of energy use within industrial businesses 
and buildings is considerably different to that within 
residential buildings, both in terms of loads scale 
and usage. in contrast with space heating leading 
domestic energy use, industrial consumption 
comprises merely 10% space heating, with the 
majority of remaining use attributable to processing 
and associated works (as shown in the following 
figure produced by the dti).

in recognition of these trends, the most effective 
initial measures for energy saving within Knowsley’s 
industrial sector focus on operational modifications 
with which to influence process energy use.

eNeRgy-SaVINg 
MeaSuReS:

oPeRatIoNal 
ModIfRICatIoNS

CoSt RefuRBIShMeNt 
leVel

eNeRgy-
SaVINg 
PoteNtIal

Implement Night-time 
shutdown of Plant

0 0 2

time Switches on 
lighting & Small 
Power (allowing 
automatic shutdown)

1 2 2

Introduce Night 
Cooling (through 
overnight purging of 
warm air)

1 1 1
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eNeRgy-SaVINg 
MeaSuReS:

BuIldINg & 
SeRVICINg 
ModIfICatIoNS

CoSt RefuRBIShMeNt 
leVel

eNeRgy-
SaVINg 
PoteNtIal

time Switches on 
Small equipment
(allowing automatic 
shutdown of 
equipment)

1 2 2

occupancy Sensors 
for lighting
(occupant detection on 
intermittently occupied 
areas)

2 2 2

Internal Shading
(reduction of solar 
gains to reduce cooling 
requirements)

1 1 2

Solar Control film for 
existing glazing
(similar reduction to 
heat gains)

1 1 1

Introduction of a 
green Roof *
(benefits include 
increased insulation 
& biodiversity plus 
positive visual impact)

2 / 3 2 / 3 2

*whilst traditionally very expensive to introduce via 
retrofitting, modular green roof systems are currently 
under development to allow simpler integration to 
existing buildings

Modern commercial buildings, most notably new 
or recently built offices such as those present 
and developing within the Kings and prescot 
business parks, will also feature high energy use 
for air-conditioning and comfort cooling, sometimes 
outweighing consumption associated with heating.

For these buildings, an equal emphasis should 
be placed on the measures presented to reduce 
undesirable heat gains, such as those occurring 
through solar gain or unnecessary operation of it and 
small power equipment.

the suitability of both building and operational 
modifications will, in most cases, be led by 
specific building characteristics such as current 
servicing strategies, location & orientation, facade 

appropriate measures for energy and emissions 
reduction in commercial & service buildings will initially 
address the reduction and displacement of energy 
use for space heating and hot water, which comprise 
some 64% of typical consumption across the sector.

potential measures suitable for buildings within this 
sector are shown in the following tables, divided into 
building & servicing modification measures plus less 
intrusive operational actions.

eNeRgy-SaVINg 
MeaSuReS:

oPeRatIoNal 
ModIfRICatIoNS

CoSt RefuRBIShMeNt 
leVel

eNeRgy-
SaVINg 
PoteNtIal

Modify heating / 
Cooling Set points
(modifying upper & 
lower acceptable 
thermal comfort 
boundaries)

0 0 3

Introduce Night 
Cooling
(through overnight 
purging of warm air)

1 1 2

energy efficient 
lighting
(efficient lighting such 
as t5 fluorescents can 
reduce both operational 
costs and related heat 
gains)

2 1 3
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details (chiefly glazing arrangements) and hours of 
occupation.

accordingly, whilst some measures may be adoptable 
via simple modification of standard operating practice, 
a building-specific approach is more appropriate 
when considering higher cost, building-integrated 
measures.
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included within the following sections are copies of 
the gis energy mapping output drawings produced 
for Knowsley. these have been created and displayed 
at 2 levels;

pre-determined Mid level super output area (Mlsoa)•	

notional 1km2 land plots, based •	

on ordinance survey grid

I2.1 heat mappIng outputS
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I2.2 heat demand
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I2.3 electrIcIty mappIng outputS
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I2.4 wInd data mappIng

the wind data derived as part of the high-level 
analysis of Knowsley is presented within the following 
drawing, showing average wind speeds per 1km2 
plot.
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I3.2 Irm outputS

in combination with the technology analyses perform 
with respect to Knowsley, the iRM model was used 
to rank technologies based on the applied criteria, 
utilising ratings of; “Very bad”, “bad”, “average”, 
“good” and “Very good” to indicate their predicted 
performances.  a key is set out below.

Keu to IRM and Planning appraisals

VB B A G VG
Very 
Bad Bad Average Good Very 

Good

I3.3 ImplementatIon tImeScaleS

in recognition of the various planning considerations 
and practicalities with implementing certain 
technologies and their associated infrastructure, the 
following scores were derived using the iRM tool.

Wind Gas CHP Biomass 
CHP

Biomass 
Boilers Wind PV Solar-

Thermal

Ground 
Source 
Heat 
Pumps

B A B A G G VG A

Infrastructure scale Building integrated scale

these scores reflect the comparative ease 
of incorporation of certain building integrated 
technologies, in comparison to the often lengthy 
planning processes inherent with large-scale wind, of 
the connecting heat network infrastructure associated 
with centralised CHp or biomass boilers.

I3.3.1 co2 emISSIon reductIonS – 2010/11 
target

in recognition of the identified implementation 
timescales, and also the specific emissions saving 
potentials of the analysed technologies, these 
results reflect the ability of each option to individually 
contribute toward KMbC’s short-term emissions 
targets.

Wind Gas CHP Biomass 
CHP

Biomass 
Boilers Wind PV Solar-

Thermal

Ground 
Source 
Heat 
Pumps

VB B VB B A G G A

Infrastructure scale Building integrated scale

I3.1 IntroductIon

Following consultation with KMbC, the following key 
criteria have been established with which to assess 
and compare the technologies analysed to date:

Criteria description

timescales to 
implement

KMbC have identified that focus within the borough 
will be toward energy efficiency measures in the 
short-term (2 – 3 years).
as such, the suitability of analysed technologies has 
been based on their ability to be incorporated within 
the medium to long-term (5 – 20 years).

Co2 emission 
reductions – 
2010/11 target

as part of their local area agreement (laa), KMbC 
have agreed a target for Co2 emissions reduction 
of 10% by January 2011 against their 2005 national 
indicator 186 baseline figure of 7.5 tonnes per 
capita.
the ability of the analysed technologies, at the 
derived scales and capacities, to contribute toward 
this target has accordingly been compared when 
establishing implementation recommendations.

Co2 emission 
reductions – 
continuous target

in addition to the agreed laa target, KMbC are 
also striving to reduce energy use (and associated 
emissions) specifically from corporate buildings 
by 3% per annum. the according ability of 
technologies to contribute to this has also been 
compared.

land requirements with differing technologies requiring both different 
scales and types of land in which to be developed, 
the associated land uptake of all considered 
technologies has been compared.

investment return basic commercial assessments of payback periods 
for each technology have allowed this criterion to be 
compared.

primary energy 
savings

the generation of energy from renewable 
technologies displaces not only the associated Co2 
emissions and import costs of existing primary fuels 
(e.g. gas and grid electricity) but can also provide 
the opportunity to reduce energy use, via the 
replacement of inefficient existing plant.

Reliability of fuel 
supply

whether it be the resource potential for various bio-
fuels or the level of wind speed within the borough, 
the technologies considered can be compared on 
the basis of fuel security.

synergy of fit with 
existing borough 
and infrastructure

though not always quantifiable, the suitability of all 
technologies assessed within the context of existing 
buildings and, to a certain extent, infrastructure has 
been considered and used to inform our analysis. 

technology risk Certain renewable technologies can still be viewed 
as fledgling or developing. as such, the confidence 
that can be had in terms of plant reliability and 
proven track records of performance have been 
considered.

i3 iRM options appRaisal
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Wind Gas CHP Biomass 
CHP

Biomass 
Boilers Wind PV Solar-

Thermal

Ground 
Source 
Heat 
Pumps

G G G G A G G A

Infrastructure scale Building integrated scale

additional infrastructure technologies achieve energy 
savings via increased operational efficiencies, 
compared to the existing plant they would replace.

I3.7 relIabIlIty of fuel Supply

in consideration of fuel supply, the availability within 
the short to medium term has been considered.

Wind Gas CHP Biomass 
CHP

Biomass 
Boilers Wind PV Solar-

Thermal

Ground 
Source 
Heat 
Pumps

G VG A A A G G VG

Infrastructure scale Building integrated scale

For “truly” renewable technologies, the availability of 
solar energy and wind has been reported, with the 
acknowledgment for building integrated turbines that 
average wind speeds within urban areas is lower 
than in more exposed, rural areas such as would be 
considered for larger wind turbines. 

I3.8 Synergy of fIt wIth exIStIng borough 
and InfraStructure

the term “synergy of fit” has been used in this 
context to describe the relative ease or difficulty 
with which the considered technologies could be 
integrated into existing buildings and infrastructure.

Wind Gas CHP Biomass 
CHP

Biomass 
Boilers Wind PV Solar-

Thermal

Ground 
Source 
Heat 
Pumps

A B B B A G G A

Infrastructure scale Building integrated scale

I3.9 technology rISk

whilst none of the technologies analysed for 
Knowsley are unproven in the uK, the scores returned 
here reflect both the relative performance and 
timescales of operation associated with each.

Wind Gas CHP Biomass 
CHP

Biomass 
Boilers Wind PV Solar-

Thermal

Ground 
Source 
Heat 
Pumps

G G A G A G G A

Infrastructure scale Building integrated scale

in practice, KMbC have already acknowledged 
that their initial focus will be toward promoting 
and enacting energy saving measures during the 
short-term in order to address their initial emissions 
reduction target.

I3.3.2 co2 emISSIon reductIonS – contInuouS 
target

with primary focus on the specific emissions saving 
potentials of the analysed technologies, these 
results reflect the ability of each option to individually 
contribute toward KMbC’s continuing target for 
corporate buildings within the borough.

Wind Gas CHP Biomass 
CHP

Biomass 
Boilers Wind PV Solar-

Thermal

Ground 
Source 
Heat 
Pumps

G G VG G B A A A

Infrastructure scale Building integrated scale

the comparison herein reflects the scope for 
larger total saving via the use of networked plant 
as opposed to single (or even multiple) building 
integrated technologies.

I3.4 land requIrementS

Conversely, the technologies with the potential to 
displace most carbon are also often those which 
require the most related land uptake, as shown within 
the following output table.

Wind Gas CHP Biomass 
CHP

Biomass 
Boilers Wind PV Solar-

Thermal

Ground 
Source 
Heat 
Pumps

A A VB B VG VG VG A

Infrastructure scale Building integrated scale

I3.5 InveStment return

the high-level commercial assessments performed 
in relation to each technology have returned the 
following ranking of investment return considerations.

Wind Gas CHP Biomass 
CHP

Biomass 
Boilers Wind PV Solar-

Thermal

Ground 
Source 
Heat 
Pumps

G A G A VB VB A B

Infrastructure scale Building integrated scale

I3.6 prImary energy SavIngS

the majority of technologies considered have 
the potential to reduce energy use, in addition to 
associated Co2 emissions. For many technologies, 
this is via the displacement of gas or electricity as a 
primary fuel with wind or solar energy.
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Wind Gas CHP Biomass 
CHP

Biomass 
Boilers Wind PV Solar-

Thermal

Ground 
Source 
Heat 
Pumps

G B A A A VG G VG

Infrastructure scale Building integrated scale

photovoltaic cells, ground source heat pumps and 
solar thermal panels are relatively labour intensive to 
install and there is potential for widespread installation 
in Knowsley.  solar panels are seen as having a lower 
potential than the other two options in the long-
term because of an anticipated lower take-up.  if 
solar panels were widely taken up, they would have 
a similar local economic impact to the photovoltaic 
cells.  there is also the potential for photovoltaic 
cells and solar thermal panels, in particular, to be 
developed and built in the north west and potentially 
in Knowsley.  the local impact for large scale wind 
turbines is more likely to occur in the development 
phase, utilising planning, professional services, 
assembly and infrastructure professionals.  However, 
it is acknowledged that many of these actions require 
higher level skills and Knowsley will need to ensure 
that the borough’s population possess these skills to 
capture local economic benefits.  small wind turbines 
are given an average rating because the potential for 
take-up is considered to be lower than that of other 
building integrated technologies.  

gas CHp, biomass CHp and biomass boilers can 
potentially generate some local employment, but 
the processes are less labour intensive and it is not 
known whether there are any local businesses that 
are able to capitalise on opportunities to develop, 
install and maintain these technologies.  the potential 
for local employment could be increased if biomass 
fuels were grown in Knowsley, leading to increased 
opportunities in growing and delivering the fuel.  
However, impacts would be dependent on the growth 
of biomass crops employing more people than the 
existing use of the land.  For example, if biomass 
crops are grown instead of food crops, there may 
be little difference in terms of additionally or even a 
negative employment impact.  

there are many other considerations that affect 
whether a Renewable energy scheme is appropriate 
in any given location, in addition to the technical 
considerations considered above.  therefore, 
an additional ‘planning appraisal’ of options was 
completed, with the non-technical appraisal set out 
below. this approach covers the main issues in 
relation to different Renewable energy technologies 
in the borough and has been prepared with a view 
that KMbC can assess future planning applications 
for a Renewable energy development.   where 
considerations would provide a geographical 
constraint or opportunity associated with 
development of that technology in Knowsley, the 
constraint has been mapped and is presented in each 
relevant section. 

I4.1 benefItS to local economy

Chapter two provides an in-depth assessment of the 
economic benefits of Renewable energy for Knowsley 
and the wider region, therefore only a brief overview 
is provided here.  overall, the benefits of a particular 
Renewable energy technology to the local economy 
will depend largely on the ability of local businesses 
to capitalise on opportunities available to plan, 
manufacture and maintain the preferred technologies 
for the area.  this, in turn, will depend on whether 
businesses have the skills to carry out the processes 
required to deliver Renewable energy technologies.  
the analysis applies a basic assumption that the less 
complex the processes required, the more likely it 
will be that technologies can be delivered by local 
businesses, employing local people.  this assumption 
is based on an awareness of Knowsley’s skill set 
and the awareness that there is no need to import 
labour where a suitably skilled workforce can be 
provided locally. From the survey of local businesses 
(see appendix g) there are indications that there 
are a number of businesses that are already in the 
renewable energy sector and cover a diverse range 
of technologies.  in all cases, the potential benefits to 
the economy will depend on the degree of take-up of 
the technology in the borough.

i4 planning appRaisal oF Renewable eneRgy 
options
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being on bird and bat populations.  the level of 
impact is dependent on the types of species present 
and biodiversity considerations are not necessarily 
prohibitive.  it should be noted that the KMbC area 
does not contain sensitive bird areas according to the 
Royal society for protection of bird mapsi, although 
the Mersey, south of the borough, is a sensitive area 
for birds.  therefore large scale technologies are more 
likely to be best placed in Knowsley existing industrial 
and employment allocations where the scale, massing 
and type of development lends itself to this type of 
developments.

I4.2 envIronmental deSIgnatIonS and 
bIodIverSIty

the KMbC area contains relatively few environmental 
designations in comparison to other areas of the 
north west of england.  the area contains no 
designated environmental areas of international, 
national or regional significance, however, the River 
Mersey is between two and three kilometres south of 
the borough and is designated as a RaMsaR site, 
a special protected area, a site of special scientific 
interest and an important bird area.  therefore, any 
development near the southern tip of the borough 
would need to consider whether it would affect 
this area with appropriate assessment potentially 
required.  there are a number of locally designated 
environmental areas in the borough, including a 
local nature Reserve and a large number of sites 
of biological interest, the largest of which being 
Knowsley park.

Wind Gas CHP Biomass 
CHP

Biomass 
Boilers Wind PV Solar-

Thermal

Ground 
Source 
Heat 
Pumps

A B VB VB G VG VG G

Infrastructure scale Building integrated scale

the suitability of Renewable energy technologies 
in designated areas depends on the technology 
under consideration, with all building integrated 
technologies having the potential to be located 
in designated areas, with appropriate mitigation.  
within environmentally constrained areas, the 
most appropriate Renewable energy options are 
likely to be small scale technologies, particularly 
photovoltaics and solar thermal panels.  ground 
source heat pumps could also be suitable, although 
there are significant ground-works that might affect 
designations in terms of habitat and biodiversity.  
Finally, small-scale wind turbines might be suitable, 
although the impact of the technology on birds, bats, 
noise pollution and the visual quality of the area would 
need to be considered.  outside designated areas, 
considerations would be the same, although the 
impacts are likely to be limited. 

infrastructure scale technologies are more difficult 
to accommodate in designated areas.  producing 
biomass crops for biomass CHp plants or biomass 
boilers may not be appropriate in designated areas 
because of the impacts on biodiversity, and biomass 
plants will be constrained due to traffic generation 
noise and air pollution and visual impacts.  gas 
CHp plants may not have a significant impact on 
biodiversity outside the building footprint, but the 
visual impact could be unacceptable gas CHp 
plants in designated areas.  larger wind turbines are 
considered of average impact, with the main impacts 
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envIronmental conStraIntS
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green belt land
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agrIcultural land claSSIfIcatIon
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I4.3 deep peat areaS, SoIl qualIty and 
water qualIty
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Wind Gas CHP Biomass 
CHP

Biomass 
Boilers Wind PV Solar-

Thermal

Ground 
Source 
Heat 
Pumps

A A A A A G G VG

Infrastructure scale Building integrated scale

gas CHp, biomass CHp and biomass boilers vary 
in appearance, but would generally have a visual 
impact similar to that of other industrial processes.  
generally they would not be considered attractive, 
but do not need to be visually obtrusive if located 
on appropriate sites.  there may be opposition to 
developments on the grounds of visual impact if sited 
in visually attractive areas such Conservation area 
or obstructing important vistas but they are likely to 
integrate well in industrial areas.  in areas that are not 
considered very attractive, careful siting decisions and 
landscaping could mitigate impacts.  

large wind turbines will have a visual impact as they 
are necessarily sited in exposed locations.  However, 
the attractiveness of wind turbines is very subjective, 
with the perceptions of their attractiveness varying 
wildly between individuals.  Careful planning on the 
design and siting of wind turbines can also offset the 
impacts somewhat.  building integrated wind turbines, 
solar panels and photovoltaic cells have some visual 
impacts, but impacts are considered fairly minimal 
unless the roof of a building is considered to be 
of particular visual quality (e.g. the roof of a listed 
building).  the perceived attractiveness of building 
integrated technologies can vary between individuals 
and the surrounding context.  in a modern setting, 
photovoltaic cells may be perceived as attractive, 
whereas in a more historic area they may be 
considered less in keeping with the setting.  ground 
source heat pumps are hidden within and under 
buildings and consequently would not have any visual 
impact.

I4.5 noISe generatIon

Renewable energy technologies that generate 
significant levels of noise would have the largest 
impact on sensitive receptors, such as residential 
areas.  the larger residential conurbations in the 
KMbC area are Kirkby, Huyton, prescot, whiston and 
Halewood.  Comparatively, there are more sparsely 
populated areas to the south and north-west of the 
borough.  However, the rural character of these areas 
(and relatively low background noise) means that 
noise generating developments could have a larger 
impact in these areas.  therefore, it is difficult to 
generalise about the most suitable locations for noise 
generating Renewable energy developments.  the 
ideal locations would be areas with higher levels of 

deep peat areas are carbon sinks, which, when 
damaged, can release carbon dioxide.  therefore, 
Renewable energy developments that harm deep 
peat areas or prevent their restoration can potentially 
increase, rather than decrease the carbon in the 
atmosphere.  deep peat areas in Knowsley are limited 
to the raised peat bog area covering a small strip of 
land running east of Kirkby to the north of Knowsley 
park.  any Renewable energy development in this 
area would need to consider whether it would have 
any negative impacts on the deep peat area.  

some technologies can potentially impact on water 
quality and soil quality and this should be taken into 
consideration when considering the most appropriate 
technology for a given site.  there are a number of 
water bodies in Knowsley, with the largest being 
white Man’s dam in Knowsley park.  soil quality 
may be particularly relevant in areas with high quality 
agricultural land and environmental designations.  
there is a significant amount of grade agricultural 
land in Knowsley, emphasising the relevance of this 
consideration for the borough.
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Pumps
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Infrastructure scale Building integrated scale

ground source heat pumps require the sinking of 
bore holes or trenches which may well harm deep 
peat areas.  Consequently, this technology may not 
be suitable for these areas without mitigation.  large 
wind turbines, gas CHp plants and biomass plants 
would also need to ensure that they did not cause 
harm to deep peat areas if sited in sensitive areas.  
gas CHp, biomass boilers and biomass CHp plants 
could have additional impacts on soil quality and 
water quality, although mitigation should minimise this.  
all other technologies are considered to have very 
little impact on water quality, soil quality or deep peat 
areas.

I4.4 vISual Impact

the visual quality of the KMbC area varies 
considerably across the borough. Consequently 
the visual impact of a technology would also vary 
considerably by location.  it should also be noted 
that visual impact is a very subjective measure 
and a technology perceived as unattractive by one 
individual, may not be perceived as unattractive by 
another.  the following section provides an overview 
of the potential visual impact of Renewable energy 
technologies in Knowsley.
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plants.  all other technologies would not create 
pollution or odour.  

it should be noted that photovoltaics and solar 
thermal technologies are affected by particulates 
in the air, reducing the efficiency of the technology.  
this does not necessarily mean that the technology 
is unsuitable in more polluted areas, but the loss 
of efficiency should be taken into account when 
designing the technologies and estimating their 
outputs. 

in relation to noise and air pollution considerations a 
constraints map identifying all residential properties 
and applying a 500 meter buffer zone has been 
developed.  it should be noted that reference to this 
constraint alone has significant limitations and would 
effectively negate any renewable energy consideration 
if interpreted literally. However it does provide a 
useful reference when considering other constraints 
and help determine the extent a renewable energy 
technology effects buildings individually and 
collectively. 

background noise and less sensitive receptors.  this 
might include locations such as industrial estates.

Wind Gas CHP Biomass 
CHP

Biomass 
Boilers Wind PV Solar-

Thermal

Ground 
Source 
Heat 
Pumps

VB A B A G VG VG A

Infrastructure scale Building integrated scale

noise generation is one of the most significant 
considerations for wind turbines, especially very large 
turbines.  However, turbines differ significantly in 
terms of size and design, and each turbine generates 
a different level of noise.  building integrated wind 
turbines can be designed to have little impact on 
noise levels.  Combined heat and power plants 
generate noise, but are provided with their own 
acoustic enclosures to minimise the impacts and 
ground source heat pumps and biomass boilers 
produce some operating noise but this is minimal.  
the delivery of biomass fuel would generate noise 
and consequently biomass boilers and CHp plants 
may not be suitable in sensitive areas.  solar thermal 
and photovoltaic cells do not generate noise.  overall, 
within areas with little ambient noise or areas close 
to sensitive receptors, large scale wind turbines are 
unlikely to be suitable, but other technologies are 
likely to be appropriate. 

I4.6 SenSItIvIty to aIr pollutIon/ creatIon 
of odour or aIr pollutIon

air pollution varies across Knowsley and the creation 
of odour and air pollution would have more serious 
implications in certain areas.  therefore, as with all 
other aspects, the impact would depend on the site 
characteristics and location.

Wind Gas CHP Biomass  
CHP 

Biomass  
Boilers Wind PV Solar- 

Thermal 

Ground  
Source  
Heat  
Pumps 

VG A A A VG G G VG 

Infrastructure scale Building integrated scale  

biomass boilers have the potential to increase 
emissions of certain pollutants; however, given 
appropriate mitigation e.g. fuel type and boiler 
specification, biomass applications can have a 
negligible impact on air quality. without mitigation, the 
larger and/or most polluting biomass boilers may be 
best located away from residential areas supporting 
the location of technologies in more industrial areas. 
the ratings attributed to biomass technologies within 
the previous table assume that suitable mitigation 
measures have been undertaken.
a gas fuelled CHp plant would also have a pollution 
impact, including production of carbon dioxide.  
However, a well developed technology can generate 
minimal pollution and odour and consequently could 
be located in more sensitive locations than biomass 
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and relates to the safety and emergency planning 
consideration of providing an adequate buffer to 
key transport routes in the event that a wind turbine 
collapsed. For this study a constraints map has 
been developed that identifies a topple zone of 150 
meters along each of Knowsley’s main transport 
infrastructure routes.

I4.7 requIrementS for tranSport acceSS

Knowsley borough is bisected by the M62 running 
east to west, south of Huyton, and the M57 running 
from the north-west corner of the borough to the 
M62.  the a580 and a58 also provide east to west 
links across the borough connecting to north and 
central liverpool respectively.  the M57/M62 junction 
and a580 corridor are known areas for transport 
congestion.  the borough has four rail routes, a 
network of bus routes and a rail freight terminal at 
Knowsley industrial park.  outside the borough, 
liverpool John lennon airport, the rail network, the 
port of liverpool and the Runcorn-widnes Mersey 
Crossing all influence the borough.  amongst 
other proposals, the second Mersey road crossing 
could potentially influence future accessibility to the 
borough.  

Wind Gas CHP Biomass 
CHP

Biomass 
Boilers Wind PV Solar-

Thermal

Ground 
Source 
Heat 
Pumps

A A B B VG VG VG G

Infrastructure scale Building integrated scale

transport requirements are a consideration when 
appraising potential locations for Renewable energy 
technologies or which technologies are suitable for 
particular sites.  biomass boilers and biomass CHp 
plants both require access for fuel deliveries, as 
well as initial access for installation and intermittent 
maintenance access.  Consequently, plants would 
need to be located in areas with good freight 
access, so the development would not lead to an 
unacceptable amount of congestion on the transport 
networks.  Consequently, locations like Knowsley 
industrial park, with its freight terminal, may be good 
locations for these technologies in terms of transport 
access.  infrastructure scale wind turbines would 
require some access for installation and maintenance, 
but this would be intermittent rather than ongoing.  
therefore, although access will be required, it is not a 
very significant consideration.  

building scale installations will require access for 
installation, including borehole equipment for ground 
source heat pumps.  However, access considerations 
are very minor and transport is unlikely to be a 
constraint on the development of these technologies, 
especially given that some access would be 
required for operation of the building on/in which the 
technology is situated.

in addition to transport access, another consideration 
related to transport in topple distances.  this is 
typically associated to large scale wind turbines 
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I4.8 herItage conStraIntS 

the largest heritage designation in the borough 
is Knowsley park, a designated Historic park and 
garden.  there are also a number of Conservation 
areas in the borough, the majority being relatively 
small areas.  Conservation areas in Knowsley include 
five small areas in and around Kirkby, larger areas of 
Knowsley and prescot, four small areas of Huyton 
and some very small Conservation areas in the south 
of the borough.  in comparison to many other areas 
of the north west, the KMbC area does not host 
a large number of listed buildings, with the majority 
located within or adjacent to Conservation areas.  
the most significant listed building is Knowsley Hall, 
in the centre of the borough.

Wind Gas CHP Biomass 
CHP

Biomass 
Boilers Wind PV Solar-

Thermal

Ground 
Source 
Heat 
Pumps
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Infrastructure scale Building integrated scale

infrastructure scale technologies are unlikely to be 
suitable in areas designated for heritage purposes, 
such as Conservation areas or Historic parks and 
gardens. similarly, they are unlikely to be suitable 
within the curtillage of a listed building.  For these 
technologies, noise and visual impacts are likely to 
significantly affect the area/building’s setting.  Careful 
siting of technologies and mitigation measures may 
improve the appropriateness of technologies in these 
areas. 

building integrated technologies are likely to be more 
suitable in designated areas than infrastructure scale 
technologies as they can be less obtrusive.  where 
technologies are being considered for the roofs of 
listed buildings, or in designated areas, the heritage 
impacts would need very careful consideration.  the 
siting of technologies in these locations may be 
problematic due to the impact on the appearance of 
the building and potentially the viability, depending on 
how the roof has been constructed.  solar powered 
technologies are considered to have less of an impact 
because they can be sensitively sited on the rear of 
buildings (provided this faces south), whereas wind 
turbines can generally be seen from any angle and 
are unlikely to be appropriate.  ground source heat 
pumps might be the best technology for these areas 
as they have no visual impact, although the possibility 
for retrofitting this technology would need careful 
investigation.
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liverpool John lennon airport is located outside the 
KMbC area to the south of the borough.  the radar 
safeguard area surrounding the airport covers the far 
southwestern corner of the borough, including the 
majority of Halewood.  low level flight corridors may 
also affect this part of the borough. 
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Infrastructure scale Building integrated scale

the main technology to be affected by aviation 
constraints would be large scale wind turbines, which 
may not be suitable in low level flight corridors or 
within the radar boundary.  the Civil aviation authority 
is required to chart all structures over 300 feet high, 
which would include large wind turbines.  Combined 
heat and power plants, and biomass boilers could 
potentially have chimneys tall enough to impact on 
low level flight corridors but this is unlikely given the 
scale of developments considered for Knowsley.  
building scale technologies would be very unlikely to 
have any impact on aviation.



110 ove arup & partners ltd   July 09Knowsley Renewable and low Carbon energy options

8th Floor St.James's Buildings
Oxford Street Manchester M1 6EL
Tel+44(0161) 228 2331 Fax+44(0161)236 1057
www.arup.com

Job No Drawing No Date

209602 009

Drawing Status

Scale at A3

Final Issue

1:60,000

ClientKey
Knowsley Local Authority Boundary

Urban Greenspace and Education Land
Job Title

Drawing Title

0 1,500 3,000750

Metres

Knowsley MBC

KMBC Renewable 
Energy Options

Urban Greenspace and 
Education Land

30/06/2009

\\L
IV

N
A

S
03

.g
lo

ba
l.a

ru
p.

co
m

\J
ob

s\
20

00
00

\2
09

60
2-

00
\4

 In
te

rn
al

 P
ro

je
ct

 D
at

a\
4-

03
 D

ra
w

in
gs

\0
_D

ra
w

in
gs

\S
ke

tc
he

s\
00

5-
01

1_
C

on
st

ra
in

tP
la

ns
.m

xd

© Arup© Crown copyright (2009). All rights reserved. Licence Number 100017655

urban greenSpace and educatIon land



111 ove arup & partners ltd   July 09Knowsley Renewable and low Carbon energy options

gas CHp plants only require the land for the plant 
itself, which is significantly smaller area than other 
infrastructure options.  ground source heat pumps 
will be incorporated in the building footprint, but the 
linking boreholes will impose some limitations on 
future land uses, justifying its ‘average’ score.

i Maps examined included the goose swan sensitivity area, hen harrier 

sensitivity area and important bird areas

I4.10 land requIrementS

Knowsley comprises a belt of small towns, suburbs 
and countryside; approximately 55% of the borough 
is countryside.  the recessions of the 1970s and 
early 1980s caused significant economic decline in 
the borough with over 20,000 jobs lost in Knowsley 
industrial park alone.  the population of the borough 
has also been in decline since 1971, with the udp 
stating that Knowsley has experienced ‘one of the 
country’s highest rates of population out-movement’.  
this context provides an opportunity to promote 
sustainable regeneration, with the re-use of previously 
developed and vacant sites for Renewable energy 
providing an attractive prospect for meeting the 
borough’s aspirations for regeneration, Renewable 
energy and protection of the environment.  where 
previously developed sites are not available or suitable 
for Renewable energy, ‘land hungry’ Renewable 
energy options will need careful consideration to 
ensure that appropriate sites are available.
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the options with the largest land requirements are 
biomass plants (CHp and boilers) and large wind 
energy developments.  biomass plants require 
land for both growing biomass plants and for 
infrastructure-scale plants.  land for growing biomass 
plants would require particular soil conditions and 
would generally be situated on agricultural land.  the 
plants themselves require land for buildings, pumps, 
controls and fuel storage.  infrastructure-scale wind 
developments also require significant amounts of 
land, particularly when developments include a 
large number of turbines.  However, in contrast to 
requirements to grow biomass plants, development of 
wind turbines does not necessarily preclude the land 
from being used for other purposes.  whilst there are 
relatively limited opportunities to use this land due to 
constraints such as noise and safety, this opportunity 
should not be ruled out.
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appendiX J

Renewable energy technologies overview
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the general advantages and disadvantages of the 
distributed energy approach are: 

adVaNtageS dISadVaNtageS

Renewable energy can be  3

distributed to and utilised by 
existing and new buildings.

Capital cost of distribution  2

network(s). 

large number of connected  3

buildings results in greater 
utilisation of generated energy.

Requires long-term strategic  2

planning.

‘Future proofing’ - single/ 3

small no. of central generation 
source(s) can be practically 
and economically replaced 
by emerging viable renewable 
energy technology energy 
distributed utilising existing 
networks.

design and installation co- 2

ordination requirements for 
distribution network(s).

Requires supply contracts for  2

private tenants

provide access to those highly  3

effective technologies which 
are only practical and/or 
economically viable at larger 
capacities.

Requires operation and  2

maintenance capability for 
larger-scale plant

small spatial requirements  3

relative to installed capacity 
+ no constraint on building 
design.

Requires specialist operational  2

planning to ensure plant 
configuration is robust to 
operational failure 

provides resilient energy supply  3

which can satisfy annual 
building energy demands.

potential increased complexity  2

of planning approvals.

Cost-effective benefits  3

associated with single point of 
operation and maintenance.

potential public misconception  2

of technology, scale and 
community impact.

J1.1 IntroductIon

as discussed in the main report there are two main 
forms of energy integration.  this appendix provides 
an overview of the technologies of for each form 
beginning with an overview of the main advantages 
and disadvantages.

J1.2 advantageS and dISadvantageS 

the general advantages and disadvantages of the 
building integrated approach are:

adVaNtageS dISadVaNtageS

systems can be installed  3

independently on a building-
by-building basis with little 
dependence on external works.

large spatial requirements for  2

installation and maintenance 
access = significant impact on 
building design 

off-the-shelf technologies  3

can readily provide access to 
renewable energy generation 
for any development.

difficult or impossible to  2

retro-fit within existing 
buildings – a long-term strategy 
consideration for developments 
comprising existing and 
proposed buildings.

potentially low operational  2

efficiencies and low energy 
generation yield.

‘bolt-on’ short-term approach  3

requires little consideration of 
long-term strategy and future 
requirements.

For thermal energy generating  2

devices, potential conflict 
between installed rated 
capacities required to meet 
renewable generation / 
Co2 emission reduction 
requirement and the maximum 
instantaneous demand of 
the building.  Result: surplus 
energy generated energy can 
be wasted.

energy distribution network not  3

required.
Fixed solution: limited or  2

no opportunity to adapt 
technology or expand capacity 
in the future.

potentially simple operation and  3

maintenance procedures.
generally small installed  2

capacity and limited operational 
effectiveness requires 
additional supplementary 
equipment to meet total 
demand.

Can provide a discrete visible  3

statement clearly associated 
with a building.

High cost and small generation  2

yields = poor whole-life cost-
effectiveness and adverse 
impact on allocating funds to 
low carbon building design.

J1 Renewable eneRgy teCHnology details
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Key advantages of infrastructure scale turbines 
include the higher hub heights, which allow access 
to higher wind speeds, and the economies of scale 
achievable, resulting in lower capital and operation & 
maintenance costs per unit of electricity output.

in contrast, the planning approval processes for larger 
turbines can be complex and lengthy.

j2.1.1 Wind Speed
understanding a sites wind speed is critically 
important when calculating energy yield and hence a 
projects financial feasibility. wind speed is one of the 
most important factors is wind turbine viability.

onsite wind trials and wind data, sourced from 
local metrological stations, are normally used 
when performing detailed wind resource to predict 
accurate energy yields, though a recognised method 
of calculating indicative energy yields is to use an 
average wind speed figure given by the noabl wind 
database, as has been performed for Knowsley.

whilst the noabl methodology takes into account 
large changes in topography, additional local 
knowledge of local obstacles such as buildings and 
trees is required since these are not addressed within 
the data.

j2.1.2 turbine Positioning
turbine positioning is vitally important to project 
success both from an energy yield and planning 
perspective.

this appendix provides further background 
information and details regarding the distributed 
energy technologies analysed for suitability in relation 
to Knowsley.

J2.1 wInd turbIneS

wind turbines use the kinetic energy of the wind to 
turn blades which are connected to a generator to 
produce electricity. in order to generate worthwhile 
quantities of electricity, average wind speeds of more 
than 5–6 m/s are typically required.

the electricity produced can be exported to the 
grid, a private wire community network or stored 
on batteries. once installed turbines can produce 
electricity with little noise and without carbon dioxide 
emissions. the most common design is for three 
blades mounted on a horizontal axis which free to 
rotate into the wind on a vertical mast.

alternative designs include vertically mounted turbines 
where the blades rotate about a vertical tower.

the power output of wind turbines depends on the 
swept area of the rotor and the wind speed. doubling 
the diameter would quadruple the swept area and 
therefore quadruple the output. power output also 
increases with wind speed, where the relationship is 
cubic i.e. if the wind speed doubles the power output 
will increase by a factor of around eight.

the best locations for wind turbines are away from 
obstructions which affect air flow, including any 
features of buildings which may have an affect on 
airflow. wind speed increases with height, and 
so turbines often require masts or towers to take 
advantage of higher wind speeds and to avoid 
turbulence caused by the building structure.

J2 distRibuted eneRgy
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an alternative approach is to use district heating 
which is an infrastructure for delivering heat to 
multiple buildings from a central heat source. Heat is 
generated in an energy centre and pumped through 
a network of pre-insulated pipes to the end heat 
consumer. at this point heat is either fed directly into 
the consumer’s central heating system or transferred 
by a heat exchanger contained within a hydraulic 
interface unit (Hiu), which also contains a heat meter 
for monitoring heat consumption for billing purposes.

any building can be connected onto the network, 
including dwellings, retail, commercial buildings and 
industrial facilities. both the space heating system and 
the domestic hot water systems within each building 
are the same as for buildings with individual gas 
boilers, with the added benefit of hot water available 
immediately on demand.

providing sufficient temperatures can be achieved 
district heating is fuel flexible and a number of 
technologies could be utilised including CHp, 
biomass, and energy from waste. examples exist in 
denmark where a number of different technologies 
and fuel types feed into the same network.

district heating has the potential to deliver a number 
of benefits both to the building owner/heat consumer 
and the wider community.

building owner:

Cheap heat•	

the type and scale of technology typically used to 
feed heat into dH schemes means that heat can be 
delivered to the end consumer at a competitive price, 
usually cheaper than the base case alternative of 
using heat from localised gas fired boilers. 

Reduced maintenance•	

the maintenance requirements of heat exchangers 
are far fewer than that of a boiler. boiler maintenance 
will be the responsibility of the dH owner/operator 
and the maintenance cost of the Hiu will usually be 
included in the heat tariff.

Reduced spatial requirements•	

the Hiu for a domestic property is smaller than 
that of a boiler of the same capacity. space savings 

in order to maximise wind speed and hence energy 
yield turbines should be located as far away from 
obstacles such as trees and buildings as possible, 
especially ones upwind. even obstacles several 
hundred meters away can have a detrimental effect of 
wind speed.

Key technical and planning constraints to be 
considered when assessing potential turbine locations 
are:

noise produced•	

shadow flicker•	

wake losses•	

proximity to railways and other public rights of way•	

location of nearby power lines•	

Microwave links•	

low level flight-paths•	

environmental designations•	

j2.1.3 Partnership for Renewables
in 2007 the Carbon trust funded partnership for 
Renewables (pfR) initiative investigated the outline 
feasibility of locating wind turbines on public land 
within the Knowsley local authority area. the initial 
screening process which was undertaken focussed 
on the planning and environmental constraints of 
each site and the average annual noabl wind 
speed. as the scheme is exclusively for public sector 
organisations potential wind turbine sites were limited 
to public sector land located close to or within urban 
or industrial areas.

of the four sites which were assessed the majority 
were found to have a good average annual noabl 
wind speed. However as all sites were located 
close to urban and industrial areas and there were 
a number of constraints, notably the presence of 
residential properties and the associated noise 
restrictions.

Consequently it was decided that there were no 
suitable sites on public sector land for large scale 
wind turbines. it is not thought that these specific 
sites require further consideration although there are 
a number of potential locations on non public sector 
land which may offer potential.

J2.2 dIStrIct heatIng

all modern buildings have energy requirements in 
order to provide heating, electricity and often cooling 
for occupant comfort and functionality. these energy 
demands are traditionally met by a mix of electricity 
supplied by the national grid with gas boilers and 
potentially chillers serving individual buildings.
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should be minimised whilst maximising the flow of 
energy and hence revenue through the pipes.

ideal loads for district heating would offer one point of 
connection, require a continuous supply of heat, be 
located close to the heat source and carry little risk 
i.e. likely to be present for the entire life of the district 
heating scheme. loads would also ideally require 
low temperature Hot water, thus ensuring minimum 
distribution heat losses. 

in addition to individual large loads, areas of high 
building density should be targeted.  these areas are 
typically city or town centre locations where several 
large buildings such as hotels, shopping centres and 
office blocks exist in close proximity to each other.  
areas of high building, and hence heat, density will 
typically require less district heating infrastructure than 
an area of low building density and hence prove to be 
more economical.

the cost of connection of individual dwellings is 
typically very high compared to the amount of heat 
required, with residential heat loads being highly 
seasonally dependant. additional complexities arise 
through heat metering and billing issues.

building ownership/occupation is also considered 
important. buildings owned by Council, social 
landlords and governmental organisations are often 
more likely to connect to a scheme and have a longer 
term presence than commercial customers.

in order to minimise risk a general strategy for 
developing a scheme would be to secure the 
connection of a single or small number of large 
anchor loads within close proximity to the heat plant, 
in order to form a solid economically stable base. 
the practicalities, time and cost of managing several 
smaller loads is likely to mean a small number of large 
loads are preferable.

once an anchor load has been established other 
large singular point loads should be targeted together 
with areas of high building density.

although district heating schemes can have primary 
distribution mains totalling many kilometres, the 
distance between loads is rarely more than a few 
hundred meters. it is therefore important to identify 
pipe routes which run close to potential heat loads.

J2.4 combIned heat & power (chp)

typical CHp systems use either a gas turbine, a 
steam turbine or a gas fired or oil fired engine to drive 
an electricity generator, and makes use of the ‘waste’ 
heat which is produced. an alternative option is a 

for commercial and industrial buildings will be even 
greater.

no flue•	

Centralised plant means that no flues will be required 
in individual buildings. this can have positive 
architectural and spatial benefits.

safety•	

Centralising heat generation removes the necessity to 
have gas in all buildings. this removes any potential 
risk of carbon monoxide poisoning or gas explosion.

Community:

Reduced Co•	 2 emissions
district heating facilitates the implementation of a 
number of low carbon technologies including gas 
CHp, biomass boilers and several energy from waste 
(efw) technologies.

Fuel flexibility•	

district heating is completely technology and fuel 
independent providing sufficient flow temperatures 
can be achieved. district heating enables whole areas 
to be switched to new and emerging technologies 
with ease. For example gas fired CHp could be 
replaced with a hydrogen fuel cell as and when they 
become economically viable with no disruption to 
consumers.

Fuel security•	

district heating allows fuels and/or technologies 
to be utilised which would be uneconomic at a 
smaller scale. For example whereas biomass CHp is 
unproven at a building scale it is a well established 
technology at a larger scale. 

J2.3 developIng a dIStrIct heatIng 
network

it is theoretically possible to develop a district heat 
network in any area where they are multiple heat 
consumers. However, the economic viability of 
district heating is usually optimised when considering 
network implementation within highly urban or 
industrialised areas.

installing a district heating network is a major 
capital investment. the cost depends on number of 
buildings, their proximity and how much heat they 
require. For example the network cost per dwelling for 
a block of flats would be substantially less than that 
for individual houses.

Heat demand density is a key parameter when 
considering district heating feasibility. network cost 
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as gas turbine reciprocating engine CHp units have a 
lower electrical efficiency than the uK power station 
average, it is essential that waste heat is utilised in 
order to achieve both economic and environmental 
viability.  experience has shown that correctly sized 
CHp applied to a mixed use development can achieve 
between 15 to 20% carbon saving, depending on the 
exactly site demand characteristics.

below is a diagram highlighting the basic principals 
of onsite CHp and an illustration showing the capital 
cost of different CHp prime movers and capacity 
options.

J2.5 bIomaSS chp

biomass CHp follows the same principles as gas fired 
CHp but instead uses biomass as a fuel source. a 
variety of biomass fuel types can be utilised, including 
wood pellet or chips, bio-oils and recycled solid fuel 
(RsF).

biomass CHp is increasing in popularity as it can be 
one of the most effective ways of making significant 
Co2 savings from an ‘onsite’ renewable technology. 
However, whereas gas fired CHp is a well established 
technology the biomass CHp market, at least at a 
small scale, is still yet to be fully proven.

a number of technology options are available, these 
include; steam turbine, air turbine, gasification 
and organic rankine cycle. units are available from 
100kwe to 30Mw + although the technology choice 
maybe limited and only available in discreet sizes.

Combined Cycle gas turbine (CCgt) which uses the 
exhaust gases from combustion in a gas turbine to 
produce steam to drive a steam turbine to generate 
further electricity.

this is the most efficient type of fossil fuel electricity 
production and can achieve an electrical efficiency of 
up to 60% in the largest plant and around 40 to 50% 
in the medium scale such as that that may be suitable 
for industrial applications.

the heat produced can be used for building heating, 
domestic hot water and for cooling through the use of 
absorption chillers. the overall efficiency of a CCgt 
CHp systems can be up to 90%, far greater than 
traditional power stations, which are typically 30-45% 
efficient. 

in general the increased efficiency of CHp plant of 
any variety can lead to considerable reductions in 
emissions of carbon dioxide, nitrogen oxide and 
sulphur dioxide. the heat to power ratio of CHp 
varies according to the engine/turbine used but is 
typically between 1.5 -3:1.

CHp should ideally be connected to a building, 
group of buildings, or process with a constant supply 
of heat in order to maximise plant utilisation and 
increase scheme viability. CHp units can be sized 
to meet either electric of thermal base demands 
depending on the application but are usually selected 
according to the thermal base load of the network.

this is because it is less efficient to store any excess 
heat which maybe produced than it is to store excess 
electricity which can easily be exported back onto the 
national grid. any peak thermal demands above the 
base load are met by supplementary boilers and any 
electricity peaks are met by importing electricity from 
the national grid. 

in general, CHp is considered to be an economic 
solution if it runs for more than 5,000 hours per 
year at or near full capacity. plant usually has a 
high availability of up to 92% assuming it is well 
maintained. typical costs for a CHp system assuming 
that all ancillary plant and infrastructure is in place 
is £550 to £750 per kwe depending on the exact 
technology system used.
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this process the lignin contained within the wood 
melts and acts as glue binding the wood particles 
together.

once the pellets have been extruded they are left to 
cool and the lignin sets and forms a glaze around 
the pellet. no additives are used in the pelletising 
process. Currently there is very little pellet production 
in the uK, the majority of pellets used are imported 
from scandinavia.

the table below highlights the typical energy content 
per kg of a number of different fuels. wood pellets 
and chips have far lower energy content than 
traditional fuels meaning that large fuel stores are 
required to store an equivalent amount of fuel.

fuel 
tyPe

Wood 
Pellet

Wood 
ChIP

MaINS 
gaS

heatINg 
oIl

Coal

energy 
density 
(gJ/
tonne)

17 14 55 46 34

therefore although wood fuels contain less energy 
per kg than oil and gas and require more storage 
space, if wood chip is used in place of oil or gas, fuel 
costs are reduced.

the biomass fuel industry is still in its infancy and 
only a number of suppliers operate throughout the 
uK. Certain business operate a national networks 
supplying fuel throughout the country, in addition a 
handful of suppliers local to the northwest region 
have been identified.

j2.7 Solid Recovered fuel (SRf)
sRF is a fuel produced by shredding and dehydrating 
municipal solid waste (Msw) in a Mechanical 
biological treatment (Mbt) or Mechanical Heat 
treatment (MHt) plant (please refer to section 4.2.8). 
as an output it takes the form of a flock or a pellet. 
(note: Refuse derived Fuel (RdF) is the material out 
put, from the same process using a slightly different  
plant configuration which provides an output with less 
biodegradable value).

the use of sRF requires plants to meet strict 
environmental controls under the waste incineration 
directive (wid). additional markets are accessible 
at other industrial sites where the use of specific 

the advantages and disadvantages of using biomass 
CHp over gas fired CHp are tabled below:

adVaNtageS dISadVaNtageS

potentially significant Co 3 2 
savings

unproven at small scale 2

Reliable renewable heat and  3

electricity
expensive 2

low maintenance 3 limited commercial availability 2

easily integration into building  3

or other infrastructure – minimal 
footprint

Fuel availability and storage 2

aesthetically appealing  3 limited plant operational  2

flexibility

silent  3

educational resource  3

J2.6 bIomaSS

j2.6.1 Wood Chip
wood chips are simply wood which have been 
chipped to a consistent size, typically 1 to 5cm in 
length. Chips are inexpensive as the only process 
required in production is chipping with a mechanical 
chipper.

the chipping can be done on any scale and at 
most locations as the chipper is easily transportable 
and compact in size. wood chips generally are of 
variable quality and have a lower energy density 
than wood pellets due to higher moisture content

I2.6.2 Wood Pellets
a wood pellet is saw dust compressed under 
pressure into a cylindrical shape typically 6mm in 
diameter and 30mm in length. the production of 
wood pellets is energy intensive process and it is 
usually only viable to use waste wood products such 
as sawdust or fine off cuts rather than grinding up 
large chunks of wood or trees.

pellet production also usually only occurs on a large 
industrial scale when the plant is combined with a 
large waste wood producer and heat user. a relatively 
large amount of capital equipment is required in pellet 
production therefore pelletising is uneconomic and 
impractical for small scale production. 

in pellet production the wood material is first milled 
into sawdust and then compressed at over 100kpa 
and extruded through a die at around 90°C. during 
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sRC plantations can become established on a 
diverse range of land types ranging from heavy clay 
to sand providing the pH is in the 5.5 – 7 range. time 
taken for the crop to become established can vary 
according to soil type but ultimately all yields should 
be reasonable. However, sRC planted in shallow or 
dry soils may give poor yields.

a typical annual rainfall of between 600mm-1,000mm 
is ideal but as long as there is sufficient moisture 
within 1m of the soil surface good growth should 
occur. land prone to flooding can be used but 
permanently waterlogged soil is not suitable.

in terms of economies of scale the larger the 
plantation size the better and the most appropriate 
field sizes are those of regular shape which minimise 
the need for short rows and require no regular 
changes in direction during harvesting operation.

ideally a field should be as flat as possible with a 
slope less than 7%, it is strongly recommended 
that the slope should not exceed 15%. an area 
for processing and storing the crop should be as 
close to the plantation as possible. other practical 
considerations are the size of gates required for large 
machinery and the location of any critical drains under 
the land which maybe affected by willows long fibrous 
roots.

the impact of sRC on local landscape, ecology, 
archaeology and public access should be considered 
due to the long term nature of the crop and its large 
height.

the energy content of wood is inversely proportional 
to its moisture content, the lower the moisture content 
the higher the energy content. when burning wet 
wood, energy generated by combustion is used to 
evaporate the moisture present, thus lowering the net 
heat available.

Freshly harvested wood has a moisture content of 
approximately 50% and a calorific value of 9 MJ/kg 
once dried woodchip may have a moisture content 
of 25% and a calorific value of 14 MJ/kg. Correctly 
managed wood can typically be dried to a moisture 
content of 30% in 3 -4 months.

technologies that benefit under the government’s 
renewable energy incentives can be economic 
at relatively low gate fees. local authorities can 
contribute to the success of sRF markets through 
the development of community heating networks 
(as recognised within planning policy statement 
1- delivering sustainable development) which could 
utilise waste heat from sRF electricity generation.

the existing markets for sRF are fragmented and not 
well understood by industry. if the development of 
these markets is to be successful, and delivered in a 
time frame consistent with local authority waste pFi 
processes, then urgent action is required to engage 
the market and bring forward robust supply solutions. 
please refer to the section on waste to energy and 
pre treatment technologies section 4.2.

the eu has set itself a target to achieve 20% of its 
energy from renewable sources by 2020 and the 
uK has committed to deliver its share of 15%. initial 
analysis for the consultation on a uK Renewable 
energy strategy (“Res”) indicates that biomass, 
including biomass derived from waste sources, will 
play a key role in helping the uK achieve this target1.

J2.8 SourceS of bIomaSS fuel

j2.8.1 growing Biomass Short Rotation Coppice
short Rotation Coppice (sRC) consists of densely 
planted, high-yielding varieties of either willow or 
poplar. the willow grows rapidly, sometimes reaching 
4m in height during the first year and up to 7-8 
metres prior to harvest. willow is typically harvested 
on a 2 –5 year cycle although every 3 years is the 
most common.

Most operations other than planting or harvesting can 
be completed using conventional farm machinery. 
in the uK, yields from willow sRC are usually in the 
range of 7 – 12 oven dry tonnes per hectare per year 
(odt/ha/yr) depending on site.

1 http://renewableconsultation.berr.gov.uk/consultation/consultation_

summary
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bio-diesel can be distributed using today’s 
infrastructure, and its use and production are 
increasing rapidly. the cost of bio-diesel is very 
similar to the price of conventional hydrocarbon 
diesel. 

J2.12 gaSeouS bIo-fuelS

the two main techniques employed for generating 
bio-has are pyrolysis or gasification and anaerobic 
digestion. these processes are most commonly 
applied alongside commercial or municipal waste and, 
as such, are described in more detail within section 
1.2 of this report. 

J2.9 managed wood and parkland

another source of biomass fuel is the chipping 
of untreated wood waste products which often 
result from activities such as park and woodland 
maintenance. wood collected in this way can be 
brought to a central depot, either for immediate 
chipping or to be allowed to dry as appropriate.

wood chipped in this way can be either subsequently 
stored, though should be turned regularly to aid 
drying and prevent composting, or else transported 
directly for storage and use by fuel customers.

J2.10 alternatIve bIo-fuelS

other bio-fuel options exist in addition to wood-
based biomass, in both liquid and gaseous form. 
each has their advantages and disadvantages and 
ultimate suitability for use within centralised plant 
arrangements will depend on:

availability•	

Calorific Value•	

storage Requirements•	

Fuel Handling•	

waste/ash production•	

processing/Refining Requirements•	

embodied energy/Carbon•	

alternative demands for the Fuel•	

J2.11 lIquId bIo-fuelS

liquid bio-fuels are any liquids produced from organic 
sources which can be used to produce useful energy. 
examples of liquid bio-fuels are pure plant oils (ppo) 
such as rape seed. bio-diesel is a liquid bio-fuel 
which can theoretically be used as an equivalent to 
hydrocarbon diesel fuel.

though derived from biological sources bio-diesel is 
different from rape seed as it is a processed fuel that 
can be used in unmodified diesel engine. bio-diesel 
refers to alkyl esters made from the transesterification 
of both vegetable oils and/or animal fats.

although when pure bio-diesel is combusted it 
produces no emissions it often has to be mixed with 
hydrocarbon diesel for use in most engines. this is 
because using bio-diesel in unmodified engines can 
lead to problems, particularly blocked injectors, which 
in turn can lead to serious engine damage.

the majority of engine and turbine manufacturers 
say using 100% bio-diesel can damage their engines 
will and only maintain their engine warranties for use 
with maximum 5% bio-diesel - blended in with 95% 
conventional diesel.
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the Coefficient of performance (Cop) of a heat 
pump is very much dependant on the temperatures 
of the heat source and sink. a gsHp serving existing 
residential dwelling with a conventional central heating 
system may only achieve a system Cop of 2.5 
whereas a gsHp serving new build dwelling using 
a low temperature underfloor heating system may 
achieve a much more favourable Cop of 4. a gsHp 
operating in cooling mode producing chilled water at 
about 6°C may also expect to achieve a Cop of 4.

installation costs are variable and are highly 
dependant on local ground conditions and the length 
and depth of pipe installed. Capital costs are usually 
higher than alternative systems but if there is no 
current gas or electricity infrastructure ground source 
heat pumps maybe competitive. However, if ground 
works are necessary for other reasons e.g. building 
construction, pipes can be laid in foundation piles and 
the cost maybe much reduced.

j3.1.1 locations and land take
ground source Heat pumps can theoretically be 
applied to any buildings which operate a wet heating 
system and have adequate space to install coils in the 
ground.

a horizontal coil of sufficient capacity to heat an 
average existing building will require an area of 
500m2. an alternative would be to have 2 x 150m 
boreholes although this option would significantly 
increase the project cost.

new build dwellings have a reduced demand for 
heating and as such it is estimated that a horizontal 
system would require an area of approximately 
250m2. similarly 1 x 150m borehole could be used as 
an alternative.

J3 buIldIng Integrated

j3.1 ground Source heat Pumps
ground source heat pumps are a method of either 
extracting heat stored in the ground to provide 
domestic hot water and heating or to reject excess 
heat from cooling.

Heat pumps take in heat at a certain temperature 
and raise it to a higher temperature using the same 
process used in refrigeration. the ground gains heat 
by solar radiation warming near surface rocks and 
groundwater, and from the earth’s natural geothermal 
gradient. the near surface temperature varies 
seasonally with air temperature, but below a few 
meters a stable temperature of 8-11°C is maintained 
reflecting the average annual air temperature. at 
greater depths there is an increase of 1-3°C for every 
100m depth.

to utilise the stored heat in the ground the geology 
must support the transfer of heat from the ground 
to the heat exchanger. this depends on the grounds 
thermal conductivity and thermal diffusivity, both of 
which depend on the geology. a detailed feasibility 
study is required to establish the ground properties. 

the ground pipe work can either be horizontal or 
vertical. in horizontal systems coiled pipe is buried 
about 2 metres below ground level and is spread 
over a large area. For vertical systems, boreholes are 
drilled to at least 15m into which the pipes are buried. 
Vertical systems require a much smaller footprint than 
the horizontal pipes but the cost of installation is likely 
to be higher.

ground source heat-pumps are best suited to 
buildings with roughly equal summer cooling and 
winter heating requirements, so that across a year 
the heat extracted and returned to the ground has 
a neutral thermal polluting effect in the ground. 
typically they can serve air conditioned buildings of 
up to about 4 storeys from the ground below the 
building, so they are best suited to lower density 
developments. 

J3 building integRated
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basic kinds of solar cells: monocrystalline with a 
typical efficiency of 15%, polycrystalline with a typical 
efficiency of at least 13% and thin film which can be 
applied to other materials such as glass or metals 
and has a typical efficiency of 7%. the cost of cells 
typically rises with efficiency.

j3.2.1 applications
photovoltaics can be used to supply electricity to 
the building or load to which they are attached or 
transport the electricity via a private wire community 
network. excess electricity can be sold to the 
national grid when the generated power exceeds the 
local need.

pV systems do not require direct sunlight so energy 
can still be produced in overcast or cloudy conditions. 
photovoltaic panels come in modular panels which 
can be fitted to the top of roofs, integrated into 
building or attached to individual items such as street 
lights, parking meters, motorway noise barriers or the 
sides of bridges.

 

photovoltaic systems can be discreet through being 
designed as an integral part of the roof or high 
visibility if implemented as a stand alone feature. 
ideally photovoltaics should face between south-east 
and south-west, at an elevation of about 30-40°. 
However, in the uK even flat roofs receive 90% of the 
energy of an optimum system. they are particularly 
suited to buildings that use electricity during the day 
such offices, retail and schools.

panels require very little maintenance in comparison 
with conventional energy generation systems. with 
solar power the occupier can take ownership of 
their power generation. as an outwardly visible 
form of energy generation, solar power presents an 
opportunity to raise awareness of the link between 
energy generation and consumption.

Commercial buildings typically use boreholes to 
act as the heat source/sink due to the spatial 
requirements of horizontal coils. although boreholes 
are typically more expensive, due to the economies of 
scale involved with commercial projects the increased 
cost is not often as prohibitive. it is estimated that 
for a 100kw commercial installation 20 x 150m 
boreholes would be required requiring a foot print of 
approximately 1,300m2.

as most heating systems in existing domestic and 
non domestic buildings operate with temperatures in 
the order of 70°C to 80°C real economic savings can 
only be made on new or refurbished buildings.

land take requirements to locate the ground coils are 
still a drawback, however, particularly so for residential 
properties where the coil space requirement is 
typically far larger than an average garden.

although a large proportion of the houses in the 
Knowsley local authority area appear to be semi-
detached, there is still limited scope to wide scale 
implementation of the technology. although boreholes 
could be used as an alternative to horizontal coils 
in order to save space, the cost is likely to prove 
prohibitive at a domestic scale.

j3.1.2 energy and Co2 Potential
gsHps are typically used as an alternative to gas 
fired boilers to meet a buildings space heating and 
hot water needs. electricity is replacing natural gas as 
the fuel and as grid supplied electricity has a much 
higher carbon factor per unit of energy than natural 
gas (kg Co2/kwh) it is important at system Cop is 
maximised.

as electricity supplied by the national grid 
progressively becomes less carbon intensive as more 
renewables and more efficient power stations come 
online, the Co2 savings delivered by ground source 
heat pumps will also increase.

J3.2 photovoltaIc panelS

photovoltaic systems convert energy from the sun into 
electricity through semi conductor cells. the pV cell 
consists of one or two layers of a semi-conducting 
material, usually silicon. when light shines on the cell 
it creates an electric field across the layers, causing 
electricity to flow. the greater the light intensity, the 
greater the flow of electricity.

systems consist of the semi-conductor cells 
connected together and mounted into modules. 
Modules are connected to an inverter to turn the 
created dC output into aC electricity. there are three 
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heat water in a cylinder which can then be distributed 
to the desired location. 

there are two types of solar water heating designs, 
the flat plate collectors and evacuated tube collectors. 
a flat-plate collector consists of an absorber, a 
transparent cover, a frame, and insulation. usually a 
special solar safety glass is used as a transparent 
cover as it transmits a large amount of the short-wave 
light spectrum whilst only allowing very little of the 
heat gained escape the cover.

the transparent cover also prevents wind and breezes 
from cooling the collected heat by convection. 
together with the frame, the cover protects the 
absorber from adverse weather conditions. typical 
frame materials include aluminium and galvanized. 
the insulation on the back of the absorber and 
on the side walls lessens the heat loss through 
conduction. insulation is usually of polyurethane foam 
or mineral wool. Flat collectors demonstrate a good 
price-performance ratio, as well as a broad range of 
mounting possibilities.

evacuated tube collectors work on the same 
principles as flat bed but have a slight variation to 
improve efficiency. to reduce convectional heat losses 
within the system an inner tube is inserted within 
the collector tubes and the air is be pumped out of 
the gap in between to produce an insulating layer. 
to maintain performance the tubes must be re-
evacuated once every one to three years. 

j3.2.2 operational Considerations

adVaNtageS dISadVaNtageS

work all year round 3 non-constant output 2

the only product of generation  3

from photovoltaic is energy with 
no Co2 or any other pollutants 
being emitted

seasonal variation 2

low maintenance 3

easily integration into building  3

or other infrastructure – minimal 
footprint

aesthetically appealing  3

silent  3

educational resource  3

j3.2.3 energy and Co2 Potential
in order to assess pV suitability within Knowsley, 
analysis has been performed in relation to 2 
representative example buildings within the borough:

existing Residential buildings•	

new build Residential buildings (CsH level 3)•	

j3.2.4 economics
whilst the price of photovoltaic cells is dropping 
year on year, it is still one of the least economically 
competitive renewable technologies. applications 
where cells are used to power remote or stand alone 
systems, such as street lights or parking meters, can 
be more economical than new connections to the 
national grid.

J3.3 Solar thermal panelS

solar water uses the energy from the sun to heat 
water which is generally used for domestic hot water 
purposes. the collectors are generally roof mounted 
and consist of a network of fluid filled pipes which 
collect heat from the sun. these pipes are used to 

Based on the installation of a standard 6m2, 
1kW panel on an existing dwelling, the predicted 
energy output is 600 kWh per year, representing 
an annual Co2 emissions saving in the order of 
5 - 10%.

Based similarly on the installation of a standard 
6m2, 1kW panel, this time to a typical new-
build dwelling, a similar energy output would 
now represent an annual Co2 emissions saving 
of around 17%, due to the anticipated energy 
consumption reductions within modern dwellings.
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j3.4.1 operational Considerations
given the relatively low cost of small wind turbines, 
and the low value of the electricity they generate, very 
few owners or operators of turbines currently monitor 
their output. as such, it is difficult to obtain actual 
operational data from manufacturers.

in 2005, however, a survey was undertaken by 
loughborough university (investigation into the 
installation of small wind turbines in an urban 
environment, stephen Carroll, loughborough 
university, 2005).

although the sample number and the range 
of conditions represented was too small to be 
conclusive, it was demonstrated that the average 
capacity factor for urban wind turbines is around 6%, 
or alternatively about 20% of that of large stand-alone 
wind turbines in the uK.

j3.4.2 economics
the installed capital cost of building mounted wind 
turbines in the uK is generally over £4,000/kw as 
compared to typically £700/kw for larger scale 
wind. a large proportion of this is due to associated 
installation costs, often requiring scaffolding or 
craning even for a small device.

whilst the cost of manufacture could start to 
converge with that of large turbines with large levels 
of production, there is a limit to how much the fixed 
cost of installation will be reduced.

the effective revenue of building-mounted wind 
turbines in the uK is largely through displacement 
of purchased electricity. in addition RoCs may be 
claimed, but this is currently difficult due to onerous 
administration and therefore unlikely in most cases.

given the capital cost and typical capacity factor for a 
building-mounted wind turbine, plus the effective sale 
price of any excess electricity generated, small scale 
wind is unlikely to deliver any savings on consumer 
electricity bills over the lifespan of current turbines.

Flat plate collectors are the cheapest option and are 
the most popular for domestic applications within the 
uK. evacuated tube collectors are the most efficient 
but tend to be more expensive due to complex 
manufacturing processes involved. the collectors 
should ideally on a south facing roof at 10 to 60° to 
maximise direct sunlight exposure.

solar hot water heating systems are best suited to 
applications which require year round day time hot 
water supplies. this technology is particularly suitable 
for low-density housing developments, retail units and 
offices.

j3.3.1 operational Considerations

adVaNtageS dISadVaNtageS

simple, proven technology 3 Fluctuating output – not  2

constant throughout the year 

Cheap and easy installation 3 potentially unsightly 2

low maintenance – require a  3

surface clean once a year

Can make a significant  3

contribution towards domestic 
hot water requirements

long life time 3

silent and emissions free 3

J3.4 buIldIng Integrated wInd

although there are certain features which distinguish 
building-mounted wind turbines from the larger, more 
established stand-alone wind turbines, such as their 
short towers and proximity of obstructions, they are 
subject to the same physical laws.

For stand-alone turbines, tower height is generally 
maximised to gain additional wind resource. building-
mounted wind turbines may take advantage of the 
given height of the building in accessing greater wind 
resource.

in an urban environment in the uK, the wind speed is 
generally significantly lower than that found in remote 
hill top locations where there are less obstructions 
and friction losses.



125 ove arup & partners ltd   July 09Knowsley Renewable and low Carbon energy options

for resources and contribute to unsustainable 
practices rather than promote innovation;

it is thought that efw technology may reduce •	

participation in and hence cost-effectiveness of 
kerbside recycling, which has an accepted social 
value and is already significantly subsidised.

what is also not well understood by the public is 
that the consumption and generation of electricity 
leads to significant production of harmful greenhouse 
gas emissions. efw conversion not only reduces 
greenhouse gas emissions from power generation, 
but also reduces the more potent waste methane 
emissions. it should also be noted that the global 
warming potential of methane is twenty-one times 
that of carbon dioxide.   

J4.2 energy perSpectIve 

there is increasing interest in the concept of 
decentralized energy provision. Having smaller, more 
modular generating plants geographically distributed 
around the power system rather than large, 
centralised facilities. 

to varying extents distributed generation is supported 
by opening power systems up to competition from 
companies offering smaller, distributed power 
solutions, including energy from waste power plants. 
this provides a good synergy between the distributed 
nature of waste generation and the geographic 
location of electrical loads.

there are regional economic benefits which can be 
demonstrated at the community level for investments 
in waste-to-energy plants. such benefits include:

Capital investment and employment;•	

expenditure on fuel sourcing and •	

operations and maintenance;

Creation of jobs through its •	

installation and maintenance;

sustaining and developing regional communities;•	

importantly, producing power from waste sources 
not only displaces the production of electricity from 
fossil fuels but also reduces emissions of the more 
greenhouse-intensive methane gas, increasing the 

J4.1 reaSonS for uSIng efw – the 
SuStaInabIlIty debate

all efw plants aim to use the residual waste 
element which is remaining following the removal of 
a high percentage of recyclate. the driver for this 
segregation for municipal waste is due to landfill 
allowance trading scheme (lats), eu landfill 
directive and the increasing prices per tonne for 
disposal at landfill sites, driven through the directive. 

the main driver for Commercial and industrial (C&i) 
waste streams is also the increasing cost to dispose 
at landfill and also legislative drivers such as the 
producer Responsibility obligations (packaging 
waste) Regulations 20071 which aim to make large 
companies more accountable for their waste streams 
and encourages waste minimisation. under the landfill 
tax escalator the price per tonne to dispose at landfill 
is to rise to £72 by 2013.

efw projects can also lead to other local 
environmental benefits such as reduced odour and 
provide more effective land use. 

a common misconception with efw technology is 
that within the accepted hierarchy of waste handling 
options, energy recovery is actually no higher than 
disposal as currently practiced. this perception arises 
as a consequence of the following potential concerns:

the public tend to equate combustion, even •	

in modern facilities, with ‘burning’. 

this may mean that the public is more receptive •	

to biological processes for waste treatment than 
combustion because of poor past experience with 
municipal solid waste incinerators and their emissions.

energy supply has historically been •	

relatively inexpensive;

some view investment in a plant as providing a •	

‘hungry mouth’ for the waste stream, encouraging 
unsustainable waste producing practices rather 
than promoting innovation. it can compete 

1  packaging regulations requires businesses with an annual turnover 

in excess of £2 million and which handle more than 50tonnes of 

packaging a year to recover and recycle a proportion of the packaging 

they handle.

J4 eneRgy FRoM waste (eFw)
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is at least 4.0 MJ/M3 and/or that of the liquid is at 
leased 10MJ/kg when sampled at the generator inlet 
and measured at 0.1 Mpa and 25 deg Centigrade. 

J4.5 gaSIfIcatIon: 

gasification is the substoichiometric oxidation or steam 
reformation of residual waste material to produce a 
gaseous mixture containing two or all of the following: 
oxides of carbon, methane and hydrogen and which 
has a gross calorific value of at least 4.0 MJ/M3 when 
sampled at the inlet to the generator and measured at 
0.1 Mpa and 25 deg Centigrade.  

 

J4.6 anaerobIc dIgeStIon: 

anaerobic digestion (ad) is a biological process 
where biodegradable wastes i.e. Food, garden wastes 
or the mechanically separated organic fraction of 
municipal waste (Msw) are converted into a biogas 
and also a digestate liquid. bacteria decomposes 
the waste in the absence of air, this is the key 
difference between ad and composting systems. 
the ad process takes place in an enclosed vessel 
under specific temperature controls to enable the 
bacteria to survive and suitably degrade the organic 
waste material. the release of a methane rich biogas 

environmental gain. the other important issue for 
local authorities is that the employment leverage 
from renewable energy is greater than from 
conventional energy. as a result, expanding renewable 
energy production from waste will lead to increased 
employment, particularly in regional and rural 
communities.

J4.3 technology typeS

advanced thermal treatment technologies (att 
or sometimes referred to advanced Conversion 
technologies) use a thermal combustion process to 
provide energy in the form of heat, and or electricity. 
there is little pre-treatment required before the 
waste is used so many plants in the uK are used 
for the treatment of residual Msw. Residual waste 
material  is that which is remaining, following a level of 
recycling, and is beneficial to local authorities wanting 
to reduce their waste to landfill and meet lats 2 
diversion targets. the same process can also be 
used for commercial and industrial wastes.

the three technologies which use this type of process 
are incineration with energy recovery, gasification 
and also pyrolisis. incineration uses more oxygen 
than gasification and pyrolisis which are known as 
advanced thermal technologies (att).

all thermal treatment plants require process control 
measures to limit air pollution through their stacks. 
extensive flue gas cleaning equipment is used to 
ensure that plants are in compliance with the waste 
incineration directive (wid). the residues from the 
process are present in the stack and also as bottom 
ash. bottom ash can be used in some commercial 
applications as a material, treatment of the stacks are 
classed as hazadous and require specialist treatment 
prior to landfill. 

J4.4 pyrolISIS

pyrolisis is the thermal degradation of residual waste 
material in the absence of any oxidizing agent (other 
than that which forms part of the substance itself) to 
produce char and one or both of gas and liquid and 
where the gross calorific value of the gas so formed 
2  landfill allowance trading scheme (lats)
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J4.7 harneSSIng of methane: 

each year the uK alone landfills 100 million tonnes 
of waste and one tonne of biodegradable waste 
produces between 200m3 and 400m3 of landfill gas 
which contains typically 50% Methane CH4 with most 
of the remainder being Carbon dioxide Co2.

landfill gas is one of the largest sources of methane 
emissions to the atmosphere. if methane is released 
into the atmosphere it is a potent greenhouse gas. in 
fact, its global-warming potential is 21 times greater 
than that of carbon dioxide. it is also a danger 
underground - potentially migrating off site to nearby 
buildings and creating an explosive atmosphere. 
landfill gas has to be dealt with to prevent both its 
emission to atmosphere and its danger to surrounding 
property. 

landfill gas can be flared (the simplest option), 
converting the methane to Co2 but using it as an 
energy resource both displaces fossil fuel use and 
encourages more efficient collection, minimising 
emissions to atmosphere. For this reason, energy 
recovery from landfill methane has considerable 
benefit to the environment: reducing global warming 
on two fronts. 

landfill gas is extracted from landfills using a series 
of wells and a flare system. this system diverts the 
gas to a central point where it can be processed and 
treated depending upon the ultimate use for the gas 
i.e. either to be flared off or used to fuel a generator. 

is collected and then burnt as a fuel to produce 
electricity.  

digestate containing bio solids and liquid can be 
used as a biofertiliser subject to quality and market 
requirements. the bio solids can also be dewatered 
and treated aerobically which results in a compost 
material which can be used as a soil conditioner. the 
final use of the outputs from ad, depend upon the 
quality of the input material and the management of 
the process. Clearly, the cleaner the inputs the better 
quality of the outputs. 

the liquid digestate resulting from the dewatering 
process is rich in organic compounds and can be 
either recirculated through the system as a fertilizer or 
treated and disposed to sewer.

biogas can be sold as a fuel and combusted to 
generate electricity in gas engines. the sale of the 
gas is eligible under the Renewable obligation Credits 
(RoCs) which provides financial incentives for the 
production of electricity from renewable sources.
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option b uses biological treatment then •	

follows the mechanical sorting route. 

the outputs in terms of energy use from Mbt are 
sFR flock to be used in a att or as combined fuel 
input and the biological treatment process provides 
biogas for use in electricity generation similar to that 
of ad.   

J4.11 outputS Into electrIcIty and heat

a secondary energy generator is that which takes 
the outputs from a primary source (biogas from ad, 
gasified waste etc) and converts it into a useable form 
of energy. those technologies generally used are 
limited to the following well proven and commercially 
sensible generators. 

tyPeS PRoVeN

Steam turbines Mature technology

Steam engines steam engines are proven, 
rugged technology, and can 
have reasonably good energy 
conversion efficiencies.

Internal combustion engines

gas turbines gas turbines are proven 
commercially for operation with 
natural gas. 
Methane-rich biogas, such as 
landfill gas, is a commercially 
mature technology.

Micro turbines Micro-turbines are commercially 
available for use with biogas in the 
range 25 to 250 kwe.

Stirling engines stirling engines are commercially 
available in small sizes of 300 w to 
150 kwe.

J4.12 renewable oblIgatIon credItS (rocS):

the government has introduced an incentivised 
market for renewable energy through the renewable 
obligation (Ro). under the obligation Renewable 
energy Certificates (RoCs) are issued to generators 
for each Mwh of renewable electricity generated. the 
number of RoCs received per Mwh of generated 
electricity depends on the type of technology how it 
is operated. For many investments using waste as a 
renewable energy source RoCs provide an essential 
pay back mechanism to add value to the installation.

J4.8 pre-treatment technologIeS

these types of technology are presented in this report 
as background information to explain the process 
of waste sorting and treatment which leads to the 
output of sold Recovered Fuel (sRF) which, is a 
renewable fuel and can be used in energy production. 
it should be noted that the capital investment and 
management of these technologies would be the 
responsibility of the wda in the two tier local authority 
set up. in the case of Knowsley, procurement for such 
technologies would be lead through the Merseyside 
waste partnership agreement. However this doesn’t 
preclude Knowsley Council from gaining benefit 
through energy recovery of the outputs.

J4.9 mechanIcal heat treatment

this system uses either a thermal or steam process 
known as autoclaving to separate and clean the 
waste fractions. the input is Msw but can also 
include similar wastes collected from commercial and 
industrial settings. as the material is processed in 
the drum, for up to an hour the end result is termed 
a ‘flock’. this contains cleaned particles of metals, 
plastic and glass which can be then further extracted 
for recycling.  the remaining material elements 

are then used in the thermal 
treatment process as sRF. 

J4.10 mechanIcal 
bIologIcal treatment (mbt)

an Mbt plant provides sorting, 
drying and bulk reduction 
operation for mixed waste 
prior to further treatment or 
reprocessing. it can be seen as 
a technology which integrates 
a number of treatment facilities 
in one i.e. Materials Recovery 

Facility (MRF) sorting and also composting plants. 
they are designed to take in Municipal solid waste 
(Msw) and similar commercial and industrial wastes 
and can be configured to produce one or more 
outputs. the differences in configuration of the plant 
and the consequent outputs depend upon what 
treatment option is used first. 

there are two processes, mechanical sorting to 
remove for example the metals and glass, and 
secondly the removal of the organic fraction i.e. 
garden, food waste, card and paper, is removed and 
is treated. For example: 

option a uses mechanical sorting with •	

no biological treatment, and; 



129 ove arup & partners ltd   July 09Knowsley Renewable and low Carbon energy options

the renewable content of the sRF from an Mbt or 
MHt is not eligible for RoCs unless the combined 
energy content of the biomass fuel stream and the 
sRF is at least 90% derived. the difference in RoCs 
between Msw and sRF are because sRF is derived 
from Msw and is a specifically prepared fuel. where 
sRF or Msw are combined in a biomass boiler with 
CHp the RoC allocation will be; 1 RoC/Mwh <90% 
biomass (treated as waste receives same as efw with 
CHp) 2 RoCs/ Mwh>90% biomass.

it can be seen from the diagram above that landfill 
gas is the highest contributor in england and that 
there is a small proportion of biomass RoC credits.

J4.13 knowSley:  current waSte SItuatIon 

waste generated in Knowsley includes municipal, 
commercial and industrial and waste construction, 
demolition and excavation. these waste streams are 
managed differently and command different financial 
efficiencies with the municipal stream is managed 
directly by the Council. governance is provided 
through national and european policy and legislative 
requirements and is paid for though the uK tax 
system. Commercial collection of waste and recycling 
also has strict environmental and legislative drivers 
but, the cost of collection and treatment is borne out 
of business costs and relies upon the cost efficiencies 
of contract provision.    

the management of waste and recycling activities 
including collection and disposal are separated 
between the Knowsley waste Collection authority 
(wCa), and the Merseyside waste disposal authority 
(Mwda), being Merseyside waste authority. the 
Mwda budget is funded by way of a levy on each of 

For efw projects the technology choice has a big 
implication on the number of RoCs received. the 
Renewables obligation was revised in april 2009 
and under the new banding technologies achieve the 
following number of RoCs:

teChNology RoCs PeR MWh

incineration 1 – for schemes with CHp
0 – for schemes without CHp

gasification/pyrolysis 2 – for schemes with or without 
CHp

anaerobic digestion 2 – for schemes with or without 
CHp

allocations for dedicated biomass CHp are due to 
the requirement for these projects to pay for their 
fuel and also reflect costs associated with installing 
heat recovery and supply equipment as well as the 
higher risks associated with heat supply contracts.  in 
all cases RoCs are awarded on the energy derived 
from the biomass content of the relevant fuel and 
only where the CHp achieves the good Quality CHp 
criteria.

there has been much debate about the declared 
content of biomass waste. Much of this stemmed 
from the issues surrounding measuring and sampling 
the content of biomass in Municipal solid waste 
(Msw) due to its variable composition. the fossil fuel 
energy content of Msw is deemed to be 50% from 
2009 to 2013, 60% from 2013 to 2018 and 65% from 
2018. this reflects current waste policy in directing 
biodegrable waste away from landfill and also takes 
into account the increase in local authority collection 
streams for food and green waste.

figure showing the RoCs provided by technology type for england, Scotland and Wales

adapted from ofgem Renewable obligation taken from the Ro data base – facts and figures



130 ove arup & partners ltd   July 09Knowsley Renewable and low Carbon energy options

J4.14 current waSte generatIon

in comparison with the rest of the nw, Merseyside 
currently sends up to three quarters of its waste to 
landfill this exceeds the average of 67% in the nw 
and 57% across england3. total municipal waste for 
Merseyside 07/08, taken from defra, was 28,500 
tpa of this 52,000 tpa is residual household waste 
from Knowsley. the other waste generation statistic 
for Merseyside stems from commercial and industrial 
waste. the recent urban Mines report undertaken 
for Rtab, assessed the nw C&i waste streams and 
provides an output of 1million tpa for Merseyside 
07/08.

J4.15 munIcIpal waSte recovery contract

the waste pFi obC states that the 2 Mbt capacities 
will be 305,000 tpa. the efw capacities will be 
160,000 tpa. the estimated energy output from a 
plant of this size could range between 10 -16Mw per 
year and could potentially provide power for between 
10-15,000 homes. the process would involve firstly 
the waste being treated through the Mbt plant then 
the residual waste element being used in sRF form 
and fed into the efw plant. Mwda is seeking to 
acquire two 8Hecatre sites for the location of these 
waste plants.

the carbon reduction through the use of the 2 types 
of waste treatment technology can also be gained. it 
has been estimated that reduction of carbon would 
be in the order of 95,000,000kg4 of Co2 per year. 

Procurement Programme Risks
it is important to be aware of the risks surrounding 
the procurement for the resource recovery contract 
with Mwda. as these elements will have a direct 
impact upon the time scales for Knowsley’s potential 
renewable energy benefit from waste5. 

site acquisition: Failure to gain timely access to •	

sites for environmental surveys and prolonged 
negotiations with landowners resulting in potential 
use of Compulsory purchase orders (Cpo). 

Financial risks: loss of £90million pFi •	

credits due to time delays.

Construction cost: anticipated inflation •	

cost impact in the region of £99- £139 
million based on a 3 year delay.

3  data taken from deloitte assessing the economic impact of 

Merseyside waste pFis
4 waste pFi procurement programme; summary of timetable, risks, 

costs and wider economic benefits wda08
5 adapted from the waste pFi programme; summary of timetable, 

risks, costs and wider economic benefits wda08

the Merseyside district Councils and is apportioned 
on the basis of Council tax. the authority’s Revenue 
budget for 2008/2009 was set at £63.3m.

the element which is left following recycling is known 
as residual waste and it is this material which can be 
ustilised in efw plants.  when assessing the options 
to use efw a large proportion of waste generated in 
Knowsley will be that from residual municipal. this is 
a relatively risk free viable input source for an energy 
plant if it is managed through a pFi contract; however, 
this is out of the control of Knowsley council as the 
treatment of residual waste is managed directly by 
Merseyside waste authority under the agreement 
made in 2006 with the Joint Merseyside waste 
Management strategy (JMwMs). 

the Joint Merseyside waste disposal authority 
(JMwda) was awarded £90 million pFi credits from 
the government in 2007. under this pFi there are 
three different contract packages indentified in the 
procurement strategy:

Recycling contract – awarded to Veolia 1st June 09•	

Resource Recovery Contract (RRC) •	

– Currently being procured for.

landfill contract •	

information contained in the out line business Case 
(obC) states that the recycling contract will provide 
Household waste Recycling Facilities (HwRF). 
Material Recovery Facilities (MRFs), invessel and 
windrow composting facilities. the recovery contract 
will provide 2 primary treatment facilities, Mechanical 
biological treatment (Mbt) plants and also 2 
secondary treatment facilities, energy from waste 
plants. the landfill contract will need to secure future 
capacity to meet the JMwda requirements. 

figure showing the responsibilities for the 
collection of household residual waste.  (Source: 
MWda annual review BVPI plan 2007/10)
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plants, based upon the proposed Mwda waste pFi 
treatment facilities, has been assessed to be £7.1 
million in the authorities where the sites are located. 
£0.2 million in the rest of Merseyside and £0.4 million 
in the nw.7 some elements such as disruption 
through construction and house price externalities 
are not easily quantifiable so have been excluded 
from the above assessment. or the commercial waste 
stream.

7 data taken from deloitte assessing the economic impact of 

Merseyside waste pFis

landfill permits: 500,000 tonnes of landfill permits •	

costing £50/tonne each. potential cost increase 
between £25-75 million based on a 3 year delay.   

Knock on effects through the district •	

levy and the council tax.

delay in economic benefits i.e. job creation, •	

due to the delay in capital investment.

setback of carbon benefits to local •	

and regional community.

impacts upon the regional waste infrastructure. •	

J4.16 economIc Impact of locatIng a waSte 
treatment plant In knowSley

there are both direct and indirect economic impacts 
from locating a waste plant in Knowsley.

a direct impact is through job creation. based 
upon the proposed Mwda waste pFi treatment 
facilities, the latest annual business inquiry (abi) data 
and Census data shows that present employees 
working in a waste related occupation or industry 
in Merseyside was around 1,750. this accounts for 
around 0.4 % of all jobs in Merseyside6. Job creation 
expected following the development of a large scale 
waste treatment facility would result in 1,100 jobs 
during the total course of construction, 150 jobs on 
site, 100 jobs in the rest of Merseyside and another 
300 jobs in the nw.

an indirect impact would be presented through the 
use of resource flows and the effects of the supply 
chain mechanisms in Knowsley through these material 
streams. in effect the wider waste and economic 
links, not restricted to the effects of companies 
involved in the collection and treatment of waste, 
would be evident through indirect impacts up and 
down the ‘supply chain’. this could include those 
companies who can utilise the output recyclate from 
the treatment plants and also those companies who 
provide a supportive product to the waste sector i.e. 
skips and compactors.

the gross Value added (gVa), which measures the 
contribution to the economy for the proposed waste 

6 data taken from deloitte assessing the economic impact of 

Merseyside waste pFis
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appendiX K

Renewable energy assessment of Knowsley 
Industrial Park
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k1.1 energy balance

inherent with the variety of business types within Kip 
is a diversity of energy requirements, both in terms of 
the periods of demand and nature of primary energy 
requirements. the overall trend, however, is toward 
gas consumption.

PRIMaRy eNeRgy aPPRox eNeRgy 
CoNSuMPtIoN (gWh)

gas 259

electricity 21

total 280

given the wide diversity of businesses within the 
park, this consumption of gas will be utilised for a 
similar range of applications. unlike residential or pure 
commercial buildings in which gas consumption will 
ultimately always be utilised for direct heating, either 
of internal spaces or domestic hot water, Kip features 
a large number of companies involved in either 
manufacturing or other industrial processes.

For these applications, a significant proportion of 
company’s overall gas demand will be represented 
by process loads. through the use of industry 
consumption data, published by the department for 
business enterprise & Regulatory Reform (beRR), a 
breakdown of likely energy division between building 
and process use can be derived.

BeRR eNeRgy BReaKdoWN 
foR PRoCeSS INduStRy

PeRCeNtage of total gaS 
CoNSuMPtIoN

gas: building energy use
(i.e. space heating & dHw)

16%

gas: process energy use 84%

with gas use for processing and other industry 
applications not readily displaceable, at least in the 
short-term, this breakdown of consumption can be 
used to more clearly identify the heat energy use 
available for replacement with renewable generation.

the split between number manufacturing & 
processing companies and other, less intensive 
industry within Kip is approximately 1:4. However, 
included within this 20% of companies involved in 
heavier industry are some of the largest businesses 
within the park, both by building floor area and 

the Knowsley industrial park is recognised as having 
a key role to play in any renewable strategy for KMbC 
and deserves specific coverage in this report.  

of the 7 existing and developing industry & business 
parks within Knowsley, the Knowsley industrial 
park (Kip) is by far the largest, comprising some 
600 companies of varying sizes inhabiting approx 
1,000 acres of land immediately north of the east 
lancashire Road.

originally occupied in the 1950’s, many of the original 
buildings and associated munitions bunkers are still 
present within the north and central areas of the 
park and are now surrounded by a wide variety of 
business/industry types, from pure office space and 
light manufacture to distribution warehouses and 
refinery plants.

K1 assessMent oF 
Knowsley industRial paRK
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and Carbon Reduction in existing buildings” section 
of this Report.

k1.3.1 land avaIlabIlIty wIthIn kIp

inherent with infrastructure-scale technologies is the 
identification of appropriate available land in which 
related plant or associated energy centre may be 
sited.

within Kip, 4 potential sites have been identified;

1. adjacent to Charley wood

2. Vacant Hornhouse lane plot

3. south-west corner of Kip, adjacent to the east 
lancashire Road

4. adjacent to north Mersey business Centre

K1.3.1.1 Charley Wood
the plot of land currently vacant to the east of 
acornfield Road, adjacent to Charley wood, has been 
identified by KMbC as a potential development site. 
Comprising 20 acres, the plot is located in close 
proximity to 2 known producers of 
bio-fuels within Kip;

oldham brothers – producer •	

of reprocessed wood chips 
(15,000 tonnes/year)

Refuel ltd – producer of •	

biodiesel from used vegetable 
oils (up to 30,000 litres/day)

such proximity is beneficial 
to the consideration of any 
bio-fuelled plant location, with 
fuel delivery distances being 
minimised.

in terms of potential for connection to existing Kip 
buildings via a district heating network, the plot is 
directly linked to a number of larger businesses 
along acornfield Road. However, the most immediate 
of these (the former Kodak site, now the “image 
business park”) is currently partially vacant.

the distance to additional major buildings and 
businesses is larger and, in terms of present road 
access, is indirect in most cases. these present 
potential issues and cost to the feasibility of heat 
network links beyond the immediate surroundings of 
the plot.

in consideration of purely electrical generation at this 
site, the national grid substation to the east of Kip 
sits around half a mile south of Charley wood, with 

employee numbers. these include; sonae, baker 
petrolite, yorkshire Copper tune ltd, delphi, dairy 
Crest ltd and Clarke energy.

For this reason, a split of total floor area usage 
between the 2 broad categories of light industry 
/ commercial space and heavier industry can be 
assumed as 2:3. use of this split allows the total gas 
consumption for Kip to be similarly divided between

KIP SPeCIfIC 
eNeRgy 
BReaKdoWN

PeRCeNtage 
of total gaS 
CoNSuMPtIoN

aPPRox eNeRgy 
CoNSuMPtIoN 
(gWh)

building energy use 32% 83

process energy use 68% 176

with the nature of electricity use within Kip not 
placing similar constraints on the preceding method 
of generation, the park’s total annual electrical 
consumption can be included within the energy 
proportion available for consideration of low and zero 
carbon technologies.

k1.2 co2 emISSIonS

with the use of the derived energy consumption data 
for Kip, the building and building-attributable Co2 
emissions may be calculated.

PRIMaRy 
eNeRgy

aPPRox 
BuIldINg 
eNeRgy 
CoNSuMPtIoN 
(gWh)

defRa fuel 
eMISSIoNS 
faCtoR (Kg 
Co2/KWh)

aSSoCIated 
aNNual Co2 
eMISSIoNS 
(toNNeS)

gas 83 0.185 15,400

electricity 21 0.523 11,000

total 104 26,400

due to the weighing of Co2 emissions per kwh for 
grid-supplied electricity, the total derived building-
related emissions for Kip, whilst still being gas-led, 
are divided more equally between electricity and heat 
provision than an initial view of total energy usage 
might suggest.

k1.3 technIcal conSIderatIonS

as with the borough-wide consideration for 
technologies suitable to Knowsley, options for Kip 
have been assessed at 2 scales;

infrastructure – capable of providing low •	

or zero carbon energy across the Kip

building-integrated – technology applications •	

specific to individual buildings & businesses

in keeping with energy efficiency good practice, 
the consideration and implementation of renewable 
technologies is best performed only after energy 
saving measures have first been applied. details of 
example measures can be found within the “energy 
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Road. these total approx 20 acres of land and are 
positioned in close proximity to both the expanding 
north Mersey business park and the tradeteam and 
image business park sites.

of the sites considered, this one is also situated 
closest to the Kip railway terminal, providing a 
potential delivery route for both equipment and any 
ongoing fuel supply. 

K1.3.2 technologies – distributed energy
the following table presents technology options 
considered for infrastructure-scale generation and 
discussion regarding their appropriateness within Kip.

the initial conclusions drawn, with respect to 
suitability within both the short-term (deemed herein 
as < 5 years) and the long-term (> 5 years), are also 
displayed, with a tick indicating technical suitability, 
a cross indicating unsuitability and a question mark 
indicating that more detailed assessment work is or 
would be required in order to confirm.

no major buildings or obstacles present that would 
prohibit a connection for electrical exportation.

K1.3.1.2 hornhouse lane Plot
a further plot of land 
within Kip identified 
for development 
is located on 
Hornhouse lane, 
between the existing 
Makro and Clarke 
energy sites.

at around 7.5 
acres in size, this plot is ideally located in terms of 
proximity to large adjacent businesses on all sides, 
presenting opportunities for potential connecters to 
any associated heat network.

similarly close to the known bio-fuel producers within 
Kip, potential transport distances for fuel are minimal.

likewise, Hornhouse lane offers an almost direct link 
to the substation site, less than half a mile to the east, 
in consideration of electricity export infrastructure.

K1.3.1.3 KIP South-West Plot
the third 
major plot of 
development land 
sits in the south-
west corner of Kip, 
adjacent to the 
east lancashire 
Road. larger than 
the previous plots, 

at around 25 acres, this site features similar proximity 
to major businesses within the south of the park.

although separated by the east lancashire Road, 
this plot also sits directly adjacent to the Knowsley 
business park which features further large 
businesses, offering the potential for further heat 
customers.

K1.3.1.4 KIP North Plots
the final site 
considered 
comprises a 
number of small 
plots which are 
positioned in 
the far north of 
Kip, between the 
north perimeter 
Road and depot 
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K1.3.3 technologies – Building-Integrated
the following table presents technology options 
considered for building-integrated generation within 
Kip. in lieu of being able to analyse these on a 
building by building basis, the discussions herein 
focus on the common factors affecting suitability of 
technologies as this scale, as opposed to any specific 
considerations of individual buildings.
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biodiesel to fuel heat or electrical generation within 
Kip.

K1.3.6 technical Recommendations

distributed energy technologies

Kip boasts both a high concentration of •	

industrial buildings and associated diverse 
heat demands, as identified through the 
analysis and interviews carried out

this study has identified a number of available •	

development plots suitable for renewable and 
low carbon energy generation points

whilst a park-wide network may not •	

be appropriate, the identified grouped 
networks warrant further investigation

one such development plot, adjacent to Clarke •	

energy on Hornhouse lane, represents one of a 
number of opportunities for this, positioned in close 
proximity to a number of the largest businesses and 
buildings within the park and next to a company 
specialising in renewable power generation

this study has also highlighted a number •	

of potential renewable fuel sources, both 
within Kip and the wider borough area

the generation of both heat and power using •	

locally sourced renewable bio-fuels represents 
the most sustainable method of reducing 
the Co2 emissions associated with Kip

the speculative development of an energos •	

efw gasification plant is to take place within 
the adjacent Knowsley business park

Conversations with energos have confirmed •	

that they are looking for neighbouring 
consumers of electricity and heat, representing 
a clear district heating opportunity

Building-integrated technologies

in addition to the development of distributed energy •	

options within Kip, Micro-generation technologies may 
also be used to deliver further Co2 emissions savings

KMbC can actively encourage this by providing •	

information on related funding streams and help 
deliver technology and efficiency improvements 
through any special purpose vehicle or 
esCo mechanism that may be set up

K1.3.4 existing Resources
Kip benefits from the presence of 2 biofuel suppliers;

oldham brothers•	

oldham brothers deal with reprocessed wood waste 
and currently supply in the order of 15,000 tonnes of 
wood chip per annum. this equates to around 63,000 
Mwh per annum of energy.

Refuel limited•	

Refuel limited, based within Knowsley industrial park, 
process biodiesel from used cooking oil, the majority 
of which is sourced in close proximity of liverpool.

From discussions with Refuel, it is understood that 
they could potentially deliver up to 30,000 litres of fuel 
per day. that equates to approximately 115,000 Mwh 
of energy per year, sufficient to run a 13 Mw boiler 
continuously for a year.

K1.3.5 future Resources
additional emerging renewable fuel and energy 
sources are located within the adjacent Knowsley 
business park.

energos•	

energos have recently received planning permission 
to construct an energy from waste centre on a 
vacant plot of land within the park, to feature 
gasification plant fuelled by locally sourced industrial 
& commercial waste.

initial volumes handled will be in the region of 80,000 
tonnes, with the potential to expand this to 96,000 
tonnes.

new Horizons•	

located within the former Cp Kelco site, new 
Horizons have stated their intention for Knowsley 
to act as their main base of uK operations. the 
company grow algae to produce both hydrogen, 
which is subsequently used to fuel electrical 
generation, and biodiesel.

potential links to Kip may be via either the provision 
of waste heat, suitably recovered from the electrical 
generation processes, or the use of corresponding 
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businesses within Kip also have a Carbon •	

Reduction Commitment (CRC) going forward, 
where not already participating in the euets

the prevalence of manufacturing and storage •	

& distribution businesses with Kip feature large 
building footprints and similarly large roof areas

these represent an opportunity to site •	

significant combined capacities of solar 
collectors (either solar thermal, in isolation 
to any dH network opportunity, or pV)

k1.4 concluSIonS 

the combination of high heat load density within Kip, 
plus the presence of existing and emerging onsite 
or neighbouring producers of renewable fuels and 
energy, provides a real opportunity to introduce a 
low-carbon heat network within the park.

with an urban extension to the east of the park being 
considered as part of KMbC’s future special options, 
a further heat network or alternatively the linking to 
any that emerge within the present park should also 
be considered.
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appendiX l

glossary
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Carbon capture - a technological solution for 
capturing carbon dioxide as it is released into the 
atmosphere from fossil fuels either before or after 
combustion.

Carbon storage - sometimes called ‘carbon 
sequestration’, this is the long-term storage of carbon 
or Co2 in the forests, soil, ocean, or underground 
in depleted oil and gas reservoirs, coal seams, and 
saline aquifers. Carbon Capture and storage can be 
referred to as CCs.

Carbon Credits - a credit or permit arising from 
a greenhouse gas emissions reduction scheme, 
such as emissions trading, Ji or CdM. emissions 
are controlled by setting a cap on total emissions 
and allowing the market sector(s) to reach an 
economically balanced response via 

Carbon footprint - a measure of the amount 
of carbon dioxide or Co2 emitted through the 
combustion of fossil fuels; can be measured on a 
personal or national level, or according to a specific 
activity, such as taking a flight to go on holiday.

Carbon Neutral - an activity or process that doesn’t 
add to the net amount of Co2 in the atmosphere. 
as the organisation or product will typically have 
caused some greenhouse gas emissions, it is usually 
necessary to use carbon offsets to achieve neutrality.

Carbon offset - a carbon offset negates the overall 
amount of carbon released into the atmosphere by 
avoiding the release or removing it elsewhere – e.g. 
through a renewable energy or energy conservation 
project. Voluntary carbon offsetting schemes can help 
people reduce their carbon footprint, but should only 
be used as a last resort. it is also important that a 
credible scheme is used.

Carbon Reduction Commitment - this is a 
mandatory scheme to promote energy efficiency 
and help reduce carbon emissions. it is a uK wide 
scheme which covers large business and public 
sector organisations.

Carbon tax - a tax levied on fossil fuel usage usually 
based on the carbon content 

Carbon trading - the trading of personal, corporate 
or national credits to maintain and gradually reduce 
carbon emissions. Companies, nations or individuals 
who beat the targets can sell the balance as credits 
to those that exceed their limits.

Carbon Value - in order to encourage individuals to 
reduce carbon dioxide emissions a value has been 
placed on carbon. the more you produce the more 

additionality - in the context of renewable 
generation, additionality is about whether the 
customer’s action or decision has made a genuine 
reduction in emissions above and beyond what would 
have happened anyway.

air Source heat Pump(aShP)
the heat pump absorbs heat from the outside air and 
transfers the heat to the space to be heated in the 
heating mode. in the cooling mode the heat pump 
absorbs heat from the space to be cooled and rejects 
the heat to the outside air.

alternating current (aC) - Flow of electricity that 
constantly changes direction between positive and 
negative sides. electricity produced in the uK moves 
in current that shifts direction at a rate of 50 times per 
second (50 Hertz, 50Hz).

anaerobic digestion - anaerobic digestion is a 
biological process that produces a gas principally 
composed of methane (ch4) and carbon dioxide 
(Co2) otherwise known as biogas. these gases are 
produced from organic wastes such as livestock 
manure, food processing waste, etc.

Biogas - biogas is generated when bacteria degrades 
biological material in the absence of oxygen, in a 
process known as anaerobic digestion. since biogas 
is a mixture of methane (also known as marsh gas or 
natural gas) and carbon dioxide it is a renewable fuel 
produced from waste treatment.

Biomass - biomass, also known as biofuels or 
bioenergy, is obtained from organic matter either 
directly from plants or indirectly from industrial, 
commercial, domestic or agricultural products. the 
use of biomass is classed as a ‘carbon neutral’ 
process because the carbon dioxide released during 
the generation of energy from biomass is balanced by 
that absorbed by plants during their growth.

Carbon Credits - carbon credits are created when a 
project reduces or avoids the emission of greenhouse 
gases, such as carbon dioxide (Co2) and methane 
(ch4). the carbon credits are measured against a 
baseline.

Carbon trading - the uk emissions trading scheme, 
launched in april 2002. emissions trading is designed 
to allow businesses to reduce their emissions of 
greenhouse gases in the most economically efficient 
way. 

Climate Change levy - the climate change levy is a 
tax on energy use in industry, commerce, agriculture 
and the public sector.
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or business decision. the scale is from a-g, a being 
the most efficient.

energy Services Company (eSCo) - an esCo is 
normally a deregulated organisation set up to provide 
energy services (electricity, heat and chilled water) to 
a defined set of users or a local community separate 
from the regulated utilities serving the area. they may 
perform any or all of the following services: auditing, 
developing packages of recommended measures, 
arranging financing, installing or overseeing installation 
of measures, resident and staff education, equipment 
commissioning, maintenance, measuring, verifying, 
and guaranteeing savings.

energy Services directive (eSd) - the directive’s 
full name is the eC directive on energy end use 
efficiency and energy services. it aims to promote 
energy efficiency in the uK by developing a market 
for energy services and delivering energy efficiency 
programmes and measures to energy end users.

fuel Cells - Fuel cells produce electricity from 
hydrogen and air, with water as the only emission. 
potential applications include stationary power 
generation, transport and portable power (replacing 
batteries in mobile phones).

gas-fired generation -. Combined Cycle gas 
turbine (CCgts) are currently the more favoured 
option for new large-scale electricity generation in the 
uK compared to new coal power stations. burning 
natural gas to produce electricity does emit carbon 
dioxide, but the emissions are significantly lower than 
from coal. 

green Certificates - customers can buy green 
certificates whether or not they have access to green 
power through their local utility or a competitive 
electricity marketer. and they can purchase green 
certificates without having to switch electricity 
suppliers. see also renewable energy certificates.

ground source heat pump (gShP) - a type of heat 
pump that uses the natural heat storage ability of the 
earth and/or the groundwater to heat and/or cool 
a building. the earth has the ability to absorb and 
store heat energy from the sun. to use that stored 
energy, heat is extracted from the earth through a 
liquid medium (groundwater or an anti-freeze solution) 
and is pumped to the heat pump or heat exchanger. 
there, the heat is used to heat the building. in the 
summer, the process is reversed and indoor heat is 
extracted from the building and transferred to the 
earth through the liquid.

you pay. to give investors the confidence to invest 
in low carbon solutions and thereby help to reduce 
emissions it is necessary to have certainty that there 
will be a long-term value of carbon.

Combined heat and Power (ChP) generation 
- when electricity is generated up to 60% of the 
energy can be wasted as lost heat. Combined Heat 
and power schemes are designed to recover most 
of this waste heat and use it to power a turbine and 
generate more electricity.

Combined Cycle gas turbine (CCgt) - CCgt 
plant comprises a gas turbine and generator set 
being used to generates electricity, with the waste 
heat produced being used to raise steam to generate 
additional electricity via a steam turbine.

distributed and Micro-`generation -  this is 
when electricity is generated for local distribution 
and is not connected directly to the national grid. 
Microgeneration is typically smaller scale generating 
technology. both of these types of generation have 
a role to play in britain’s energy mix, although it is 
important to be realistic about the overall size of the 
contribution they may not be the best economic or 
most environmentally friendly solution in every case.

emissions trading - a market mechanism that 
allows emitters (countries, companies or facilities) 
to buy emissions from or sell emissions to other 
emitters. emissions trading is expected to bring down 
the costs of meeting emission targets by allowing 
those who can achieve reductions less expensively 
to sell excess reductions (e.g. reductions in excess 
of those required under some regulation) to those for 
whom achieving reductions is more costly.

european union emissions trading Scheme 
(euetS) - euets is an eu mechanism for the 
trading of carbon dioxide and other greenhouse gas 
emissions.

energy efficiency - achieving desired levels of 
lighting, heating or cooling for minimum energy use. 
Cutting down on waste energy. a good example is an 
energy efficient light bulb which produces the same 
amount of light as a conventional bulb but uses up to 
75% less energy to do so.

energy from Waste - energy recovery of post 
recycling waste residue - an alternative to landfill.

energy Performance Certificate (ePC) - epC is 
intended to inform potential buyers or tenants about 
the energy performance of a building, so they can 
consider energy efficiency as part of their investment 
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securing political buy in and cross •	

authority support for labV’s to ensure 
private sector scepticism is removed

ensuring labV’s create and add value. ensure •	

that investing assets in the labV creates the best 
possible value for that asset and is preferable to for 
example selling that asset on the open market. 

ensuring the governance structure is strong and •	

tensions and each groups objectives are balanced. 

engaging stakeholders and the community.•	

assessing whether la’s have the financial capacity •	

in the short and long term to setup labV’s 
and whether they have the appetite for risk.

using labV’s alongside other •	

financial tools such as s106. 

Marine generation (tidal and Wave)  the principle 
behind tidal generation is similar to wind turbines, 
except that instead of wind turning the turbine blades, 
the process uses underwater current caused by tides. 
one of the benefits of tidal power over wind power 
is the predictability of tidal currents, enabling the 
developers to know exactly when the turbines will be 
producing power. 

National grid  - the national grid owns the 
main transmission systems and is responsible for 
transmitting the electricity from the generator to the 
local ReCs area. all electricity generated in mainland 
uK is 

Photovoltaics (PV) - the direct conversion of solar 
radiation into electricity by the interaction of light with 
the electrons in a semiconductor device or cell..

Renewable energy - ‘Renewable energy’ is used 
to describe the energy produced using naturally 
replenishing resources. this includes solar power, 
wind, wave and tide and hydroelectricity. wood, straw 
and waste are often called solid renewable energy, 
while landfill gas and sewerage gas can be described 
as gaseous renewables.

Renewable energy Certificates (ReC’s)  ReCs, 
also known as ‘green Certificates’, green tags, 
or tradable renewable certificates, represent the 
environmental attributes of the power produced from 
renewable energy projects and are sold separate from 
commodity electricity.

Renewables obligation Certificate (RoC) - eligible 
renewable generators receive Renewable obligation 
Certificates (RoCs) for each Mwh of electricity 
generated. these certificates can then be sold to 
suppliers. 

uk emissions trading Scheme - based on the 
international kyoto summit on climate change 

hydroelectricity  
producing electricity by using the force of falling water 
to turn the turbine blades, usually accomplished by 
damming a river to create a source of falling water.

local asset-Backed Vehicles (laBV’s), labV’s 
offers an alternative to more traditional vehicles which 
tend to facilitate projects but not directly deliver them. 
labV’s are arrangements where local authority assets 
are used to lever long term investment from the 
private sector for a range of development projects. 
the overall aim of labV’s is to:

bring together a range of public and private partners •	

to pool finance, land, planning and expertise. For 
example, if a housing developer was unable to bring 
a housing site forward due to cashflow issues or 
ground constraints at labV could be developed. 

balance and share risk and return for all partners•	

plan and develop projects more strategically. •	

labV’s generally require local authorities to use their 
assets, usually in the form of land or property to lever 
in investment for a range of regeneration, economic 
development or housing properties. the labV 
approach also allows la’s to retain control of key 
projects, influencing factors such as design layout and 
land uses supported by private sector expertise in 
financing, delivering efficiency and risk management. 

there is no standard formula for designing or 
delivering labV’s and depends on the local 
authorises priorities, capacity and asset base, thus 
a ‘case by case’ review of labV’s and they how 
they operate locally needs to be undertaken. labV’s 
should generally follow the structure below:

the la need to bundle together a list of priority •	

asset and projects that require funding.

a company based approach with a governance •	

structure, accompanied by a business plan for 
each asset. ideally assets should be removed 
from la’s balance sheets to allow additional 
private finance in the form of bank loans to be 
borrowed against the value of the asset

in terms of potential private sector partners, a •	

range of regeneration investors, banks, pension 
funds and property developer can be used 
depending on the assets and scope of labV and 
the timescales for delivery. specialist partners 
such as the HCa, contractors, utility providers 
can be brought into the process once the labV 
has been setup to advise on specialist matters.  

Challenges to the labV approach:
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agreement, this describes the uKs national emissions 
trading scheme designed to reduce a range of 
greenhouse gases, 80% of which is carbon dioxide.

Wind power  
the conversion of energy in the wind into electrical 
power. the wind hits the blades of the wind turbine, 
which rotates like a giant propeller and powers the 
generator. wind farms can be sited on land or at sea, 
with those offshore able to take advantage of the 
much stronger and consistent winds found off our 
coast.
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