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1. Introduction
The following report contains the results of the team-based projects performed by the
students of the 2009 Summer Programme in International Energy Policy and Environmental
Assessment. While the programmes in 2008-2007 focused on developing carbon dioxide
inventories and strategies for reduction in Cambridge, the 2008 and 2009 programmes
focused on providing core support services for moving carbon reduction strategies forward
throughout sectors of the U.K. economy. An array of incentives – including government
targets for reduction, the Carbon Disclosure Project, the Carbon Reduction Commitment and
the E.U. Emissions Trading Scheme – ensure that a significant fraction of the larger emitters
in the U.K. have now developed their carbon footprints and are moving towards reduction
measures. What they now need is assistance in identifying cost-effective measures and
locating the resources required to put them in place.

The student teams selected projects that cut across the issues and needs of national,
municipal, institutional and individual decision-makers. The four projects, divided across the
7 students, were:


Verus Energy: Elizabeth Darden and Laurie Curnes assisted Verus in creating a database
and Google map of the municipalities in the UK seeking innovative approaches to the
handling of waste. Their waste-to-energy project provides the foundation for quickly
identifying locations for new facilities as they enter the market.



Cambridge Carbon Footprint: Sarah Ransohoff worked with this grassroots
organization in Cambridge, which engages local citizens in discussions of carbon
emissions and reduction measures in a programme they call Carbon Conversations. As
the group moves to a new level of engagement, they want to first understand the
effectiveness of their existing programme at stimulating action, and then to adjust it
accordingly. Sarah’s survey and analysis of results provides the foundation for these
improvements.



Cambridge City Council: Ryan Wright worked with Simon Chubb, head of the climate
change office in Cambridge City Council, to help him understand the effectiveness of the
Cambridge Climate Change Charter at stimulating reductions in all sectors of the city.

2

The work involved both an assessment of the existing programme, and a review of case
studies of other programmes nationally and globally to determine what makes such
government-sponsored programmes more or less successful.


Business Community: Logan Stephens, Lauren Baum and Rick Browne worked with
three organizations with a mission of helping the businesses of the UK identify and adopt
carbon reducing strategies: the Confederation of British Industry (CBI), Business in the
Community (BITC) and East of England carbon Coalition. Together, they developed the
framework for a web-based tool that will allow businesses to sort through the options for
reduction and then locate and select the resources needed to implement strategies.

Taken together, these four projects are the second step of the Cambridge Summer Programme
in International Energy Policy and Environmental Assessment in moving beyond analysis
and policy statements, and towards concrete actions that will stimulate the personal,
institutional and national actions required to avoid the most troubling aspects of climate
change. The UK is no longer in a mode of discussing whether climate change is a real threat,
or whether carbon reduction is needed to reduce the risks. It is instead in a mode of
determining how to move forward on reduction in the most cost-effective manner. This and
future Summer Programmes are providing the foundation for these reduction measures.

Several individuals and organizations played key roles in educating the students this summer,
and so we thank them here. This includes William Brocklehurst of CBI; Alistair Paterson of
East of England Carbon Coalition; Simon Chubb of Cambridge City Council; Andy Brown of
Cambridge Carbon Footprint; Mike Brophey of BITC; and Tim Jervis and David Diracles of
Verus Energy. The members of the Summer Programme thank them for their support.
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Verus Energy and Municipal Waste
Lead authors: Laurie Curnes and Elizabeth Darden

1. Introduction
Waste management is one of the biggest issues facing our generation today. Regardless of
this fact, there is no doubt that its disposal is an unpopular issue that is only getting worse
with time. Concurrently, greenhouse gas emissions from the burning of fossil fuels in our
power plants are contributing to climate change, forcing governments to seek alternative,
renewable energy resources. Energy from Waste (EfW) is one such solution to both of these
problems, and a number of businesses are arising to fill this void. Verus Energy Ltd. is one
such company, which sets itself apart from competitors by offering a valuable resource. They
are seeking to consolidate essential information regarding the development of EfW facilities
in a user-friendly format as well as to bring together the various entities necessary to
streamline and facilitate the process of development. The first goal requires assembling and
abstracting information from waste planning authorities, policy documents, and maps and
merging it into two deliverables: a database of information organized by County and a
Google Earth map showing the locations of predetermined potential EfW sites. This task was
our summer project with the UNC Institute for the Environment Cambridge Field Site.

2. Waste and Landfills
For years the UK’s stance on waste has been simply to send it to the landfill.1 Recently
however, rapidly disappearing amounts of suitable land for landfills, an increasing awareness
of the negative effects of landfills, and strong government pressure to reduce our dependence
on them have caused a major shift in this mindset.
1

"Energy from Waste: A Wasted Opportunity?." Institution of Mechanical Engineers: 2006.
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The unfortunate truth is that landfill space quickly is disappearing. In the Environment
Agency’s 2006 Waste Data Update Report, they predict a bleak 7 years of tipping space for
England and Wales (see Figure 1). For
the East of England, Southeast of
England and London regions, EA
predicts only 5 years of available space
(a disparity due to sizeable waste
contributions coming from London).
And finally, the North East, West
Midlands and Yorkshire have the
greatest remaining landfill space, but not
by any significant margin.2 Regardless
of whether the timeframe is 5, 7, or even

Figure 1: Municipal landfill space remaining

10 more years of landfill space, the reality is that alternative solutions to landfills are
becoming increasingly important.

Furthermore there are serious negative side effects, both environmental and health-related,
associated with landfills. Two of the worst are methane gas production and groundwater
contamination. As rubbish decomposes in a landfill, methane gas is released as a by-product.
Methane is a greenhouse gas with 20 times the heat trapping power, or radiative forcing per
molecule of carbon dioxide, making its contribution to climate change that much worse.3
Groundwater contamination occurs when leachate, rainwater that seeps through a landfill and
thereby picks up pollutants, gets into a human water supply. This is problematic for two
2
3

“Fact Sheet: Waste Data Update.” Environment Agency. 2006.
“Methane.” U.S. Environmental Protection Agency. 2007. < http://epa.gov/methane/>.
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reasons. First, if methane gas dissolves in the leachate and then reaches a poorly ventilated
sewer it can combust, endangering the lives of sewer workers.4 A second effect is that the
leachate can contain a great array of dangerous chemicals and metals. Some examples are
chloride, sulfate, nitrogen, potassium, chromium, copper, lead, and nickel.5 Probably the
most dangerous are the heavy metals. If ingested by humans they can cause serious health
effects including neurological and developmental disorders.6

3. Government Initiatives
In an effort to provide guidance on this issue, the government developed the waste hierarchy
(see Figure 2). Described in the 1975 European
Directive, the waste hierarchy outlines ways
waste, from the method with the least

Union Waste Framework
in which we can deal with
environmental impact

(reduce amount produced in the first
down to the lesser-preferred

place) at the top,
options
bottom.7

(landfills) towards the
Since its introduction,

waste hierarchy has become

the

Figure 2. EU Waste Hierarchy Pyramid

a guiding principle for the UK in its development of waste management policies.

4

“An Introduction to Leachate.” EnvirosE. 07 June 2009. <
http://www.leachate.co.uk/html/an_introduction.html>.
5
“Landfills: Impact on Groundwater.” Water Encyclopedia. 2007. <http://www.waterencyclopedia.com/LaMi/Landfills-Impact-on-Groundwater.html>.
6
“Heavy Metals” Heavy Metal Therapy. 2003. <http://heavymetaltherapy.com/metals.php>.
7
“The Waste Hierarchy: Position Paper.” SITA. 2004. < http://www.sita.co.uk/downloads/PP_WH.pdf>.
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4. Landfill Tax
One of the first policies influenced by the
waste hierarchy was the 1996 landfill tax.8
The tax was introduced as a way to highlight
the importance of the first piece of the waste
hierarchy, waste reduction. The landfill tax is
charged based on the weight (tonne) of waste
deposited in landfills. There are two rates—a
standard rate, and a lower rate. The lower

Date of
Change
01.10.96
01.04.99
01.04.00
01.04.01
01.04.02
01.04.03
01.04.04
01.04.05
01.04.06
01.04.08
01.04.09

Standard
Rate (£ per
tonne)
7
10
11
12
13
14
15
18
21
32
40

Lower Rate
(£ per
tonne)
2
2
2
2
2
2
2
2
2
2.5
2.5

Table 1. Landfill Tax Rates Over Time

rate applies to inactive (inert) waste and the standard rate applies to all other waste. The
original rates (in 1996) were 7 £/tonne for standard waste and 2 £/tonne for inert waste. In
2009 the rates have risen to 40 £/tonne for standard waste and 2.5 £/tonne for inert waste.9 A
full chart of the landfill tax increases can be seen in Table 1. This price differential quickly
has become one of the driving factors in increasing interest in EfW technology.

5. Landfill Allowance Trading Scheme
In the 2003 Waste and Emissions Trading Act, the government introduced yet another waste
policy, the Landfill Allowance Trading Scheme (LATS). Similar to a landfill tax, the LATS
is a way for the government to discourage landfill use via economic means. Under LATS,
each authority is allocated a certain number of landfill credits. Those credits determine the
total amount that an authority is permitted to landfill in that year. The credits can be
completely used up in the year, saved for subsequent years, or traded at market value. The

8

“Landfill Tax Credit Scheme.” Waste Management Research Limited. 2006.
<http://www.wmrl.co.uk/ltcs.php>.
9
“A General Guide to Landfill Tax.” HM Revenue and Customs. 2009.
<http://customs.hmrc.gov.uk/channelsPortalWebApp/channelsPortalWebApp.portal?_nfpb=true&_pageLabel=p
ageExcise_ShowContent&id=HMCE_CL_000509&propertyType=document#P21_1249>.
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penalty for exceeding your LATS allowance is 150 £/tonne.10 The LATS scheme is another
way for the government to use their regulatory authority to encourage individuals to abide by
the waste hierarchy and search for more sustainable methods of waste management.

6. Existing Energy from Waste Technologies
Not only is the problem with waste well defined and the necessary pressure from government
in place, but there are also already numerous technologies proven to succeed in converting
waste to energy. Thirty EfW facilities are already planned or in operation in the UK as of
October 2008. Figure 3 below shows the tonnes of waste each plant is capable of handling
and its stage of development. In 2006, the UK sent 8% (2.8 million tonnes) of municipal
waste to EfW plants. This is the equivalent of 776,000 tonnes of oil being produced from
EfW, which is enough to power over 250,000 homes. Several of these facilities are
Combined Heat and Power plants, which have higher efficiencies but are largely dependent
on the availability of an end-user for the heat. The Government’s Waste Strategy for England
2007 predicts that EfW activity will increase in the future, estimating that it will account for
25% of municipal waste treatment by 2020. Emissions from EfW plants are always a
concern of the public, but the facilities are closely monitored by the Environmental Agency,
and the Waste Incineration Directive sets stringent standards on harmful emissions.11 The
incineration of MSW accounts for less than 1% of UK emissions of dioxins, which is
significantly less than the amount of dioxins released from accidental fires every year.12
Aside from energy, the other main output of a conventional, combustion EfW plant is ash.
10

“Landfill Allowance Trading Scheme.” Department for Environment Food and Rural Affairs. 9 Jan. 2009. <
http://www.defra.gov.uk/environment/waste/localauth/lats/intro.htm>.
11
Porteous, A. “Why energy from waste incineration is an essential component of environmentally responsible
waste management,” Waste Management, Volume 25, Issue 4, 1st UK Conference and Exhibition on
Biodegradable and Residual Waste Management, 2005, Pages 451-459, ISSN 0956-053X, DOI:
10.1016/j.wasman.2005.02.008.
(http://www.sciencedirect.com/science/article/B6VFR-4G0HV6P-2/2/a007774186af73fc10f31a039bc1c178)
12
"Briefings: Energy from Waste." The Global Compact. April 2008. Environmental Services Association. 2
Aug 2009 <http://www.esauk.org/publications/briefings/energy_from_waste.asp#_ftn1>.
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This normally comes in two different forms: a relatively small quantity of fly ash, which is
legally considered to be hazardous and is disposed of in a hazardous landfill site and the
much larger quantity of bottom ash, which is inert and can be used as roadfill or aggregate for
concrete manufacture.13

Source: Patel, Niranjan. United Kingdom. DEFRA. Residual Waste Technologies: Operational, In Procurement &
Proposed. London: CIWM, 2008.

Figure 3. Tonnes of Capacity and Development Stages of EfW Plants in the UK

6a. Incineration
DEFRA recommends the use of the following three technologies, which we will briefly
compare: incineration, anaerobic digestion, and Advanced Thermal Treatment
(pyrolysis/gasification).14 Incineration uses the conventional steam Rankine Cycle, in which
there are four major components, the steam turbine (or engine), the condenser, the boiler
feedwater pump and the boiler itself. Figure 4 shows these four components and the
combustion process. Heat from burning the fuel (Qin) is applied to the system via the boiler
13
14

"Energy from Waste: A Wasted Opportunity?." Institution of Mechanical Engineers: 2006.
United Kingdom. DEFRA.Recycling and Waste: Waste Strategy factsheets. 2007.
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and is released (Qout) from the system via the condenser cooling medium. Work (Win) is
applied to the system to drive the boiler feedwater pump (usually in the form of electricity)
and work (Wout) is exported from the system via the turbine.15

The Rankine Cycle inherently produces both
power and heat. However, unlike some other
processes, the heat energy produced is not a byproduct; instead, it is the basic principle on
which the system works. Therefore, it is
inherently a Combined Heat and Power
Figure 4. The Rankine Cycle

plant. Unfortunately, in the UK we tend to
use only the electrical output of the plant (the Wout in the diagram) and have wasted the
enormous amount of heat energy (Qout), which can be two to four times as large as the
electrical output of the plant. This process is most widely used today but is a relatively
inefficient way to get the maximum amount of energy from the waste.16 Incinerators’
emissions are the highest of the EfW technologies because they achieve the least thorough
conversion of the matter to energy. Particulate matter, carbon dioxide, carbon monoxide,
metals (including mercury), and dioxins are all closely monitored but certainly are more of a
concern than they are with AD or ATT.17

6b. Anaerobic Digestion (AD)
Anaerobic Digestion (AD) occurs naturally in a landfill site; it is the same process that
releases methane into the atmosphere, but with an AD system it is possible to control the
conditions in the digester to maximize the output of gas. The figure below demonstrates the
15

Energy from Waste: A Wasted Opportunity?." Institution of Mechanical Engineers: 2006.
Ibid
17
Porteous, A.
16
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process. Waste slurry is mixed in a sealed, airless container where bacteria ferment organic
material in oxygen-free conditions and produce methane. The gas is then used as a fuel to be
burned in a conventional gas boiler to heat nearby buildings or in a reciprocating gas engine
which is used to generate electricity. The main advantage of AD is that it handles ‘wet’
waste well, which other technologies do not. It is also ideal for small-scale operations, such
as farms, where enough electricity and heat can be produced to run the farm from what is
produced on the farm itself. Its disadvantages are that it takes up a relatively large amount of
space, and it is often difficult to avoid odors, both of which make it less than ideal for urban
installations. In addition, it is relatively inefficient when compared to other forms of EfW.
Because not all of the organic matter is converted, figures can be as low as 20-25% of the
efficiency for a combustion EfW plant. Furthermore, most AD systems tend to be “batch”
rather than continuous processes, which means that alternative systems are required if a
continuous output of energy is needed.18 One variation on traditional AD is Mechanical
Biological Treatment (MBT) which adds an automated mechanical sorting stage before
sending waste to the digester. This allows the facility to receive municipal solid waste
(instead of just biowaste) because it can be sorted before allowing only the biodegradable
material to enter the AD process. However, the remaining waste must be dealt with in other
ways.

18

Energy from Waste: A Wasted Opportunity?." Institution of Mechanical Engineers: 2006.
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Source: http://www.climateaction.net/files/u18/anaerobic_digester_diagram.jpg

Figure 5. Cross Section of an Anaerobic Digester

6c. Advanced Thermal Treatment (ATT)
Pyrolysis and Gasification are two very similar processes that take place in the absence of
oxygen under extremely hot conditions (also known as Advanced Thermal Treatment). The
result is a synthetic gas (syngas), ash and a tar product. The product gas can be used directly
(after cleaning) in gas engines, which run off of syngas and are much more efficient than the
turbines used in conventional incinerators. The cost of an ATT plant is roughly equal to that
of an incineration plant, so the economic distinguishers are negligible.19 ATT is the best of
the three options because of the flexibility of its applications. While AD is only an option for
biomass and organic waste, ATT can handle municipal solid waste. While incineration
converts the waste to energy and ash, pyrolysis and gasification limit the process so that they
convert the waste into valuable intermediates, which can be further processed for whatever
type of energy is needed. These processes offer more options for recovering products from

19

Pyrolysis and Gasification Factsheet. Uley, UK: Juniper Consultancy Ltd.
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waste as compared to incineration. With incineration, the only possibility is to use the energy
produced from burning the waste, but with pyrolysis and gasification, there are many more
ways to use the resulting syngas. For instance, it can be purified to use in petro-chemicals.
Alternatively, the gas can be put through a catalyzed chemical reaction, called the FischerTropsch Synthesis, in which it is converted into liquid hydrocarbons—or synthesis petrol.
Hydrogen is another valuable result from pyrolysis/gasification. Figure 6 shows all of the
possible outputs from an ATT plant.

Source: http://www.ottusa.com/images/ott_gas_process.jpg

Figure 6. Flow Chart of the Gasification Process

7. The Current Project
Given what is discussed above about the trends in waste management and the available
conversion technologies, one has to wonder why ATT has not already become more prevalent
in the EfW field. The problem is that the people and organizations with a deep understanding
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of the technology lack the necessary understanding of county planning policies, and vice
versa. There is a need for centralized information so that the different players in the EfW
game can bypass what is often considerable time and money spent locating sites for facilities,
understanding the technology and identifying the supply chain. Verus Energy Limited is
filling this need as a development company focused on bringing together all of the necessary
players to design, build, and operate ATT plants. Our project for UNC’s International
Energy Policy and Environmental Assessment programme was to assist Verus in developing
a database and Google map that would
contribute to the consolidation of
information on potential locations for
EfW plants. The assignment consisted of
four main parts, resulting in the two final
deliverables (database and map). Those
parts were (i) assessment of Waste
Figure 7. Organization of English Government

Strategy Documents, (ii) assessment of
Waste Local Plans, (iii) plotting points on Google Earth, and (iv) conducting interviews with
Planning Officers and/or Waste Contract Managers. These four steps taken together gave us
a full picture of each County Council’s policy on energy from waste development and the
opportunities therein.

We will delve into these steps shortly, but first, we need to gain an understanding of how
local authorities are set up in the United Kingdom. The UK is divided into nine regions,
which are then divided further into two main types of authorities, county/district councils
(also called disposal authorities) and unitary authorities (see Figure 7).
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Unitary authorities are the simpler of the two. In these regions there is only one level of local
government responsible for all of the area’s administrative work including education, waste
management, and housing. In the tiered structure of the other councils, however, there is a
main county council responsible for macro level tasks such as strategic planning on waste
disposal. Below that there are smaller district councils who handle micro issues such as local
waste collection. For each local authority then, whether it was a unitary or disposal, we
systematically conducted four steps:

Step 1: Assessment of Waste Strategy
The Waste Strategy document contained various items of interest to Verus, such as date of
publication, whether the council is revising or intends to replace it, their general policy
toward EfW, what they are currently doing with their waste, etc.

(a) Locate, download and save the Waste Strategy document from the Council’s
webpage.
a. E-mail a copy to Verus’ print room and ask for a two sided color copy to be
printed, bound and filed.
(b) Summarize and record information of interest in the Database.
(c) Note any additional items of interest specific to that County in the comments section
of the Database.
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Step 2: Assessment of Waste Local Plan
Not all Counties, especially unitary authorities, have a Local Plan. Sometimes they have a
Waste section in their general comprehensive plans. For Counties for which we could locate
a Local Plan, we completed the following:

(a) Locate, download and save the Waste Local Plan document.
a. E-mail a copy to Verus’ print room and ask for a two sided color copy to be
printed, bound and filed.
(b) Record information of interest in the database. Primarily, summarize the policy used
to identify and select preferred areas for development of waste management facilities.
Step 3: Mapping Preferred Sites
Some counties, particularly larger counties, include information on actual sites they have
identified as preferred waste management sites in the Waste Local Plan. If the County
included this feature, we entered that information in the “Site List” tab on the database (see
results section for more explanation of the database).

(a) For each identified site, plot the site on Google Earth as a point and a polygon.
a. Create a folder in Google Earth using the following convention: Authority
Name Preferred Locations, for example Wiltshire Preferred Locations. Put all
related dots and polygons in this folder.
b. Format all dots as follows:

i. Use Tangerine color for sites identified for ATT or Incineration.
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ii. Use Mocha color for all other sites.
c. The “Site List” tab from the database has one column that automatically
compiles various pieces of information from other columns into a suitable title
for each point on Google Earth. Enter that title from the database into the site
title.
d. Paste all other data from the relevant entry in the Database into the text body
of point description.
e. Paste longitude and latitude data from Google Earth into Database entry on
that site.
(b) Create a polygon around each site’s boundaries. This involved looking at the maps
provided by the Local Plans and drawing the same boundaries shown there on Google
Earth. See results section for examples.
f. Use the same colors as specified above.
g. Ensure that each line is in their respective County’s folder created above.
(c) Save all dots and lines in a kml (Google Earth) file so that each County’s folders can
be added to Verus’ master map with all the counties’ preferred sites in one place. The
master map also contains existing EfW plants, large energy users that might benefit
from a facility and other relevant information when it comes to choosing a location
for a new plant.
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Step 4: Interviewing Waste Contract Manager or Waste Planning Officer
If the authority was deemed to have enough development potential to warrant an interview,
the next step was to call the county offices. It was virtually impossible to speak to both the
Waste Contract Manager and the Planning Officer for a given County, so depending on
which person we spoke to (usually the Waste Contract Manager), we would ask the questions
specific to their position. Then, if we were unable to be transferred to the other position, we
asked the same person the other questions. Usually, Waste Contract Managers were able to
field questions about waste planning as well, but the inverse was not necessary true.
Therefore, we always asked for the Contracts Manager first. Furthermore often it was
difficult to track down anyone at all, at which point we simply moved on to the next authority
on our list.
(a) Record name, contact number and/or e-mail in Database.
(b) Give introduction about who we are and the project on which we are working.
(c) Ask the following interview questions and summarize answers in Database:

Questions for the Waste Contract Manager (X signifies the County’s name):

1) Does [X] have plans to participate in the PFI scheme? (The Private Finance Initiative
is a means by which private companies can secure government funding in exchange
for providing some sort of public service, like waste management.)
2) Does [X] have sufficient infrastructure coming on line to meet LATS targets?
a. If no, how many tonnes will the shortfall be and when will it occur?
3) What is the current status of [X’s] waste disposal contract(s)?
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a. What types and amounts of waste are covered by each contract (e.g., MSW,
kitchen waste, and/or green waste)?
b. For how long is each contract?
c. What company is party to each contract?
d. What is the price per tonne of the contract?
4) What future plans does [X] have for issuing waste disposal contracts?
a. What types and amounts of waste are covered by each contract (e.g., MSW,
kitchen waste, and/or green waste)?
b. For how long is each contract?
c. What company is party to each contract?
d. What is the price per tonne of the contract?
5) Are there any other discreet waste streams aside from [X’s] municipal waste stream
that would be suitable for energy recovery?
6) To what degree does [X] support/oppose the development of the following
technologies?
a. Anaerobic Digestion
b. Advanced Thermal Treatment (e.g., pyrolysis and gasification)
c. Incineration
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Questions for the Waste Planning Officer:

1) [Depending on the status of the Waste Local Plan, ask one of the following
questions]
a. The Waste Local Plan identifies potential sites for waste development but does
not indicate potential uses or technologies for the sites. Are any of the sites
particularly suited for advanced energy from waste development?
b. The Waste Local Plan identifies a number of sites suitable for advanced
energy from waste. Are there any additional sites that X is aware of?
c. X does not yet have a Waste Local Plan. Are there any sites that you are
aware of that might be suitable for advanced energy from waste?
2) Have any planning applications (decided or undecided) for the following types of
facilities been submitted? If so, what are the reference numbers which can be used to
download the application documents from the website?
a. Gasification / pyrolysis
b. Anaerobic digestion
c. Incineration
d. MBT (Mechanical and Biological Treatment)
e. Autoclave
f. MRF (Materials Recovery Facility)
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g. Composting

8. Results
The steps described above resulted in two final deliverables. One is a master database, which
houses all the information we found regarding waste strategy documents, waste local plans,
site names and locations, and interview results. The other is a file in Google Earth, which we
populated with all the preferred locations for EfW development as stated in the waste
planning documents.

8a. The Database
The master database is an Excel document made up of five different pages titled as follows:
disposal authorities, unitary authorities, site list, applications list, and collection information.
We deposited information primarily in the first three tabs. An example of our starting point,
a blank template, is shown below.
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In the first two tabs (disposal authorities and unitary authorities) we entered a summary of
only the most important information we had gathered from the waste strategy documents. An
example of the type of information we entered is below.

We conducted the same steps for the waste local plan documents; an example is below.

Since the relevant information we entered for these first two tabs is extremely text heavy, we
added another column to both tabs titled “development opportunity.” The value of this
additional column is that it makes the database easier to search. For example someone only
interested in authorities where there might be development opportunity could sort the data by
the “development opportunity” column, resulting in all the yes hits at the top of the page.
Without this column someone looking for the same information would have to read through
all the text entered for each and every authority; a time consuming task. Below is an example
of the new column.
22

In the third tab, site list, we entered detailed information on each of the preferred sites
specified in the waste local plan documents. The categories of information included the
Google name, authority, site name, technology specification, address, postcode, owner (if
stated), existing use (if stated), proposed use (if stated), size (acres), and description. Below
is an example of the blank site list template.

One full row in the above spreadsheet corresponds to one preferred site location as outlined
in the waste local plan. Each row also has a matching point plotted in Google Earth. The
following is an example of a completed row in the spreadsheet (broken into two rows for
viewing purposes).
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The final aspect of our database deliverable is the interview results. With each interview we
filled in the following categories: contact person, contact phone, pursuing PFI, summary of
LATS, summary of existing contracts, and summary of future contracts. Below is an
example of how that information looks in the database.

8b. Google Earth
As mentioned above, for each row in the site list tab, we plotted a corresponding point
in Google Earth. The following is an example of how we translated the site list spreadsheet
information into a Google Earth point.
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As illustrated above, for each point in Google Earth, we plotted the exact location, designated
the available development land with a line (seen in orange above), and entered all of the
database information into an information balloon. Combining all of the preferred location
points (like the EXAMPLE City Council site above) resulted in our final Google Earth map
similar to the one below.
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9. Conclusions
The purpose of the work we did for Verus was to assist in completing a valuable database and
map in order to consolidate formerly scattered information on the best locations for Energy
from Waste facilities. Throughout our five weeks in Cambridge, we completed 11% of the
Disposal Authorities, 8% of Unitary Authorities and successfully conducted 3 interviews. An
additional 8 authorities were contacted multiple times with no success in reaching a Waste
Contract Manager or Waste Planning Officer. Users of our deliverables will find the
combination of the map and database useful in locating suitable sites for EfW. They will use
the database to answer their questions about which authorities have stated that they are
willing to accept energy from waste facilities as part of their waste management strategy.
The database also allows the user to quickly identify which authorities would be a waste of
time and resources to pursue. Finally, it specifies the criteria on which the authorities will
grant planning permission to EfW developments.
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Whoever takes over the job of populating the database and map will continue to make
improvements in its design. Specifically, in steps one and two, entries need to become more
standardized in order to increase the queriability and efficiency of use. Overall though, the
next step is simply to populate the remainder of the database. Tools like these are currently
lacking in the EfW field, which accounts in part for the lack of ATT plants in the UK.
However, there is no doubt that pyrolysis and gasification will need to become an integral
part of the UK’s waste management portfolio in the near future. The database and map we
produced will help Verus be at the forefront of this shift toward ATT development.
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Cambridge Carbon Footprint: Assessing Carbon Reductions
Lead author: Sarah Ransohoff

1. Introduction
There is no doubt that the world has come to a crossroads in which we must decide whether
to begin living sustainable lifestyles and alter our mass consumption of resources, or to
continue on the path that we are on and deplete all of Earth’s resources. The UK has been one
of the forerunners of sustainability in the world, proving it to be a role model in its relatively
clean transportation, compact cities, and renewable energy implementation and research. One
of the ways in which the UK has helped lead the world to a more sustainable path is with its
various carbon reduction groups, which are all working towards the similar goal of reducing
individual and communal carbon footprints. One of these groups is called Cambridge Carbon
Footprint (CCF).

This paper examines CCF’s level of success in encouraging people to make actual carbon
reductions in their lifestyles and where their efforts need improvement. Specifically, the essay
will examine CCF’s level of success through its Carbon Challenge Groups and Carbon
Conversation Groups (both referred to here as CCG).

CCG’s consist of six meetings over a period of 3-6 months, in which participants support
each other in reducing their carbon footprint. Each of the meetings, which are led by
facilitators who have completed the course previously themselves, have their own theme: (1)
Looking for a low-carbon future, (2) Energy in the home, (3) Travel and transport, (4) Food
and water, (5) Consumption and waste, (6) Moving on. Each participant (in the most recent
form of the CCG) is provided with a 128-page Carbon Conversation manual, with a chapter
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and an appendix on each meeting topic. During these interactive meetings, participants play
games, calculate their footprint, and receive leaflets with local information. In order to reduce
individual carbon footprints, participants are encouraged to set goals for themselves, or a
“pledge.” (The carbon reduction goals or options will be referred to here as “pledges.” For
example, one could make a pledge to insulate their house, or to start growing their own
produce, or to fly less.) Not every person makes the same pledges, or the same number of
pledges, or any pledges at all. The pledges may be very specific to very broad, and are casespecific. Neither are these pledges documented by CCG, or by the individuals themselves. (I
will discuss later the consequences of this lack of documentation.) The CCG’s have been
going on since September 2006 and have had about 248 participants in total, all of whom
voluntarily sign up for the CCG’s.

The idea for CCF came about from Andy Brown and Rosemary Randall. Encouraged by a
paper written by Rosemary called “A New Climate for Psychotherapy”, which explored the
psychological dimensions of public attitudes to climate change, the two began an
organization in June 2005 based more on communal support to make CO2 reductions, rather
than the common flyer or to-do list of carbon reduction strategies that is so frequently found
but with which one cannot interact. And so, CCF “is a local, voluntary organization
concerned with climate change. [Its] aim is to help people work together creatively to make
real reductions in their CO2 emissions” (http://cambridgecarbonfootprint.org/). Their five
core principles follow the psychological theme of people’s attitudes towards climate change:
(1) the importance of the personal, (2) the necessity of connection, (3) the power of creativity,
(4) the richness of diversity, and (5) the translation of the technical. Their emphasis on
personal connection and community, which reaches far past the limitations of advice written
up on the Internet, is perhaps what makes their organization appealing to a number of people.
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The organization now funds and/or participates in activities such as stalls, presentations,
workshops, training in climate change communication for volunteers, Carbon Challenge
Groups and Carbon Conversation Groups, carbon reduction network, Akashi project, a
number of projects concerned with Energy in the Home, consultancy, and a monthly
newsletter. This essay, as mentioned earlier, will focus on CCF’s Carbon Challenge Groups
and Carbon Conversation Groups (the CCGs).

Over the five weeks of the Summer Programme, I worked with CCF to determine how
successful their CCG programs have been at achieving real carbon footprint reductions in
individuals. CCF gave me the assignment of determining the amount of actual carbon
reduction that their CCG’s had encouraged in their participants. I went about this largely by
assessing the pledges that people made coming out of CCG, and which of these pledges were
successfully completed. In addition, I also wanted to learn ways in which CCF could more
effectively reach a wider variety of people (those who are not inherently interested in the
environment).

This project, therefore, deals with the individual and psychological (as originally desired by
Andy and Rosemary when founding CCF) aspect of sustainability. It examines the
effectiveness of CCGs at solving the problem of unsustainable lifestyles by changing
people’s behaviors and normal routines. In these ways, this project has the potential to
decrease Cambridge’s carbon footprint, and increase individual and communal sustainability.

2. Methodology
To complete this project, Andy (one of the founders of CCF) and I worked together to
determine the goals for both an online and a telephone survey specifically looking at CCF’s
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CCGs. Outside of CCF, Doug Crawford-Brown offered a good deal of advice, as he had
experience with surveys that Andy and I did not. Ultimately, I designed and administered the
online survey by boiling down a list of pledge suggestions provided by CCG to its
participants in the back of one if its manuals. I also added two important questions at the end,
regarding CCG’s responsibility for changes made, and the year in which someone
participated in a CCG (the format and structure of CCG’s have changed slightly over the
years, so I found it necessary to determine not only which format people were basing their
opinion on, but also if one format received a significantly higher number of respondents to
the online survey than the others). The telephone survey was also designed and administered
by me. The phone survey – which was administered after someone had submitted an online
survey – was intended to get additional data with more specifics on pledges made and
obstacles people encountered (this will be examined in more detail later in the paper). While
Andy sent the online survey link out to the CCG participants along with a brief description of
who I was, I administered both the online and telephone survey.

Andy and I had two goals in mind for the online survey, which was created using Survey
Monkey: (1) To determine the extent to which CCG brought about actual reductions in
emissions, and (2) How well CCG improved an individual’s motivation to follow through
with reductions, and to spread their knowledge to other people. This survey consisted of six
multiple-choice questions – four of which were the main areas of carbon reduction (Home,
Travel, Food and Water, Waste and Consumption), one of which regarded CCF’s level of
success, the other on the year that someone participated in the CCG. The survey was emailed
to the 248 people who have at one point participated in and completed the six sessions in the
CCG. Out of these 248 recipients of the survey, 29 of the online surveys were completed.
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Due to complications and confidentiality, a follow-up reminder email with the survey link
was not sent out, so only one attempt to receive participants was an option.

At the end of the online survey, people were given the option to voluntarily leave their
number, agreeing to a brief telephone survey – one that was different from the online survey.
Therefore, the only people who took the telephone survey were those who had also taken the
online survey. Twenty-seven people left their names, and – of these 27 people – 20 people
also left their phone numbers. A large part of the reason for going about it this way was
confidentiality – CCF had agreed to not give out any telephone numbers. In the end, although
20 people left their phone numbers, only 15 people were reached, due to holidays, or lack of
response to phone calls.

For these telephone surveys, Andy and I had two main goals in mind: (1) To determine what
people originally pledged to do and what they actually did (This is based on what they
remember because none of the pledges were written down and turned into CCF. So this
question is reliant on the memory of individuals), and (2) To determine the obstacles that
people experienced in attempting to fulfill their pledges. The structure of the telephone
survey was fairly open-ended, and similar to that of a conversation. Conversations lasted
anywhere from three to 15 minutes, depending on the amount of detail to each question a
person was willing and able to do. Only after I had completed all of the telephone surveys did
I divide their answers up into categories, which were based around the common types of
answers that I received.

32

3. Results
Below are the instructions for the online survey, the questions asked, and the results, based on
the 29 surveys completed.

For questions 1-4, participants were given the following instructions:
“Below you will find a list of statements regarding energy and carbon footprint reduction.
The goal of this survey is to learn about the changes you have made because of your
participation in Carbon Conversation Groups and/or Carbon Challenge Groups. If you had
already done something BEFORE participating in CCG, tick the first box. Thank you for
your time!”

For each prompt (as you will see below), participants had the option of ticking one of the
following:
(1) I did/was doing this before CCG
(2) I plan to do this
(3) I have done some of this
(4) I have done a lot of this
Here begin the questions themselves and their results:
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1. Home Energy:
(a) Turned down temperatures: water, rooms, radiator, washing machine, dishwasher,
etc.
(b) Insulation: hot water tank, hot water pipes, double-glazed windows, walls, sealed
gaps, etc.
(c) Bought/used energy efficient goods: appliances, light bulbs, boiler, etc.
(d) Installed renewable energy sources: solar PV, composting loo, ground-source heat
pump, water butt, etc.
(e) Monitored energy use in: home, travel, food and water, consumption and waste,
etc.
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2. Travel
(a) Reduced number of flights per year; holiday close to home, work close to home
(b) Walk or bike instead of drive
(c) Use public transport for long distances, carpool
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3. Food and Water
(a) Reduce consumption of: meat, dairy, frozen/ready food, fast food, wasted food
(b) Replace with: organic produce, seasonal food, local food, own garden, etc.
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4. Consumption and Waste
(a) Buy: less, items that last, recyclable goods, minimally packaged goods, etc.
(b) Donate unwanted goods to charity, buy second-hand, etc
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5. CCG's Effectiveness: On a scale of 1-5 (1 being none, 5 being all), please answer the
following questions. "How much credit would you give CCG for...
(a) getting you to make actual changes to reduce your carbon footprint (actions
mentioned above)?"
(b) encouraging you to spread your knowledge to other people, and continue learning
yourself?"
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(c) [Free Response] Is there anything else you did to reduce your footprint that may
not have been captured by the 5 questions above?

Other

Home
Energy/Insulation

Gained Moral
Support

Grow/Craft Own
Supplies

4.5
4
3.5
3
2.5
2
1.5
1
0.5
0

Facilitated a
Group

Number of People

Free Response: Other Things Done to
Reduce Footprint?

Category
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6. When did you participate in a Carbon Challenge Group or Carbon Conversation Group?
You can check multiple boxes.

[Free response] We would also like to keep a record of who has filled this survey out.
Please leave your name, and if you wouldn't mind a follow-up phone call, leave your number
as well.

(Here, at the end of the online survey, is the point at which people were given the option to
leave their phone number, volunteering themselves for a telephone survey. I called them
within the next 48 hours to conduct the telephone survey. The questions and results follow.)
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1. When you attended a Carbon Conversation Group or Carbon Challenge Group, what are
the pledges that you made, and which of those did you end up actually doing?
Below is a chart showing people’s responses divided up into categories.
Question 1: Pledges Made and Pledges Completed
35

Number of Pledges

30
25
20

Pledges Ma de
Pledges Com pleted

15
10
5
0
Hom e

Travel

Food and
W ater

Consum ption
and W aste

Category of Pledge

Some pledges included:
- improve/install insulation throughout home (some specifics included thermal-lined
curtains, double-glazed windows, loft insulation, and cavity wall insulation) (12 pledges)
- significantly reduce flying (4 pledges)
- eat more local, organic food (7 pledges)
- started garden or grew more produce (4 pledges)
- buy/consume less (4 pledges)
- install a new, more efficient boiler (1 pledge)
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2. What were the reasons for not completing all of your pledges? As in, what obstacles did
you experience?
Below is a chart showing people’s responses divided up into categories.
Question 2: Obstacles

Number of Cataloged Responses

12

10

8

6

4

2

0
Co mplexity of Co nvenience
Changes

Co st

Tim e

Re source s

Categories

Some specific obstacles included:
- confusion about what changes in a home would make the biggest carbon reduction
- determining how “local” food products actually are (ex: If a product is “made in
England”, the ingredients don’t necessarily come from England. So, it could have a larger
carbon footprint than a product from New Zealand, for example.)
- unreliability and inefficiencies of public transport
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- supermarkets are convenient, part of people’s lives (4 people)
- the need to travel long distances to see relatives (3 people)
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3. Do you remember what your carbon footprint was when you calculated it at a CCG?
Below is a chart showing people’s average carbon footprint compared the British average
carbon footprint.

Question 3: Carbon Footprint Calculated at a
CCG
14

tons CO2/year

12
10
8
6
4
2
0
CC G Participa nt Average

British Avera ge

One thing that is important to note in this calculation is that there was one extreme outlier.
One person reported a carbon footprint of 46.5 tons CO2/year, about 33 tons of which were
attributed to flying. This person had an unusual case of flying very frequently overseas to
tend to sick parents. If we remove this outlier from the CCG participant average, we get an
average of 10.15 tons CO2/year, which is about the same as the British average.
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4. Is there anything else you would like out of CCF?
Below is a chart showing people’s responses divided up into categories.
Question 4: Suggestions for CCF

Number of People

7
6
5
4
3
2
1

Nothing

Practical Help

Family Aspect

More Accurate
Carbon
Calculator

Follow-Ups

Website/Forum

0

Category

Some specific suggestions included:
- a forum on the CCF website to allow for discussions, questions, advice, shared
experiences (4 people)
- instead of multiple emails a week, CCF could send out one email at the end of each
week with all of the information combined
- measuring carbon footprint after CCG is finished, and a year later
- local follow-up meetings, where people can create a community
- more emphasis on “House Doctor” session (housing experts help CCG participants
plan carbon reductions in their home)
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- more accurate, reliable, and update-able carbon footprint calculators (2 people)
- ideas about how to engage a family in reducing carbon footprints

4. Discussion
I will begin the analysis of the data with the online survey, then move onto the phone survey,
and finally cover CCF’s overall effectiveness, and where it needs to improve. Before I begin
with analysis, however, it is important to recognize a few things. First of all, there are three
levels of selection bias: (1) The types of people who enroll in CCG, (2) then those who
decide to take the online survey, and (3) finally those who decide to volunteer their phone
number for the telephone survey. Another important factor to remember is that the CCG
courses have changed slightly since they began in September 2006 (mentioned briefly earlier
in the essay) – from materials provided in card folders, to adding games to the course, to
providing materials in a bound book, to the new handbook. Therefore, the people who are
reviewing CCG are basing their opinions off of slightly different courses and materials
provided by the courses. In addition, I was only able to send the link of the survey out to
CCG participants once (as mentioned earlier in Methodology), so this accounts in part for the
low response rate (approximately 10%).

Based on results from the online survey, each section suggested different types of
improvements people made because of CCG. In terms of Home Energy (question 1), most
people were already turning down temperatures of water, rooms, etc., and already buying
energy efficient goods, appliances, etc. The main area of improvement based on CCG seems
to be in monitoring energy use. This could be because people enrolled in CCG are already
relatively aware of the “typical” ways to reduce energy consumption (energy used for heating
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things, energy efficient goods), and CCG gave them the initiative to actually monitor their
energy use in various areas of their lives.

For Travel (question 2), the data suggest that most people were already aware of the carbon
results of traveling because many of the respondents said they were already doing certain
things before CCG. The biggest impact CCG seems to have made in this section is reducing
the number of flights per year, and opting to take holidays close to home. This could be
because people were unaware beforehand how much of an impact flying makes on a carbon
footprint.

In the Food and Water section (question 3), CCG seems to have made a successful impact in
people’s behaviors towards produce. Most people responded that they are successfully
reducing both their consumption of meat, dairy, frozen/ready food, fast food, as well as
buying more organic, seasonal, and local food. In addition, people repeatedly suggested
during the phone survey that food was an area in which they had become much more
conscious because of CCG (more on this later).

In terms of Consumption and Waste (question 4), most people marked that they had already
been donating unwanted goods to charity and buying second-hand. A little more than half of
the respondents said that, because of CCG, they were buying less, and buying items that last,
recyclable goods, and minimally packed goods. So from these data, it appears that the people
who signed up for CCG were already consciously trying to keep goods from ending up in a
landfill, and that CCG encouraged them to avoid excessive or unnecessary materials.
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For CCG’s effectiveness (question 5), most people attributed much of their changes and
incentives to spread knowledge to CCG. On a scale of 1-5 (1 being none, 5 being all), both
prompts received 44.8% of the respondents marking “4”. Therefore, it is evident that CCG
has been successful in encouraging its participants to make actual changes to reduce their
carbon footprint, as well as encouraging them to spread their knowledge to other people and
to continue the learning process themselves. This result could, of course, be affected by the
selection bias of who completed the six seminars and the survey. These people may tend to
think that CCF was helpful, while others did not.

Most of the people who took the online survey participated in a CCG in either 2008 or 2009
(question 6). However, the distribution of years in which people participated is still relatively
evenly spread out.

The telephone provided perhaps the most detailed and valuable information in what CCG did
best to influence change within people, and how CCG could improve.

From question 1 – what pledges people made and which of these were carried out – the
amount of pledges and their reductions are fairly evenly distributed in different categories.
However, most people emphasized that their newfound consciousness about where food
comes from, its packaging, and the effects of eating meat and dairy products, was one of the
biggest impacts that CCG left on them. Therefore, it seems that CCG is effective in bringing
awareness to people about the effects that food lifestyle has on a carbon footprint.

For obstacles experienced (question 2), the most common category was convenience. Some
of the issues within this category are the need to fly and travel long distances to see relatives,
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the supermarket being a large part of life, and the inefficiency and unreliability of public
transportation. The second most common category of obstacles was the complexity of
changes. One person remarked on the difficulty of picking what change in the house would
result in the “biggest bang for his buck.” Another reported a similar issue, in deciding which
type of cavity wall insulation would be most environmentally friendly – he didn’t know
which type to pick of the many options. The next most common obstacle was time; for
example, the time it takes to clean the attic and then apply loft insulation, as one person
explained. Finally, cost and resources were the final categories of obstacles. The cost of green
supplies can be overwhelming to some, and the lack of resources on where to find such
supplies, or even how to install them, can be a barrier.

Overall, CCF can help CCG participants in a few of these categories. There is obviously
nothing it can do in terms of visiting family or making public transportation more reliable,
but it can provide a number of resources to help people make decisions regarding the best
green materials, or providing people with websites that list where certain green supplies are
available, and for how much.

For carbon footprint calculated at a CCG (question 3), the CCG participant average was
slightly above the British average. However, if we remove the outlier (as mentioned in
methodology), the averages would be about the same. Therefore, it seems that the CCG
participants are more or less average British citizens. It can be concluded, therefore, that CCF
is doing a good job attracting the “average” UK citizen, avoiding the pitfall of engaging
primarily people who were already making significant changes in their emissions..
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After reviewing the data from both the online and telephone surveys, there are a couple of
conclusions that can be drawn, and a number of suggestions for CCF and its CCG’s.

First of all, it would have been better if I had received a better response rate to the surveys.
With only about 10% responding, there is a significant possibility of selection bias, calling
into question whether results were truly representative. The number of 29 respondents could
have been increased with another email sent out with the survey link as a reminder, but that
was not an option at the time. But, for future reference, the more respondents, the better.

However, from the 29 respondents from this survey, CCG seem to be successful in
encouraging people to make actual changes to reduce their carbon footprint. My opinion
could be much stronger than “seem to be successful” if I had more quantitative data about
what a person’s lifestyle (or home, or food, travel, and consumption behaviors) was like
before and after CCG, and what was specifically done in what quantity to alter their lifestyle.
One of the key weaknesses of the survey was that it was too broad, and it did not allow for
people to specifically say what they changed about their lifestyle, how much of it was
different in comparison to their life before CCG. However, one of the reasons for the
broadness of the survey was so that people would actually take it, and not be put off by a
detailed survey that could take 15 minutes.

Perhaps the best way to get these data on carbon reduction would be to gather the carbon
footprint calculation for each individual at their first meeting in a CCG, another reading at
their last meeting in a CCG, and then a follow-up carbon footprint calculation after six
months and/or a year. After all, CCG’s main purpose is to reduce people’s carbon footprint,
so why not put sufficient attention on measuring it and actively trying to reduce it? Some
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people already do this on their own (from what I gathered in the telephone surveys), but it
should be one of CCG’s jobs to make sure that people are following their attempts at
reducing their carbon footprint, and seeing if these changes are occurring as they would
expect or like them to.

Along these lines, a common request from the telephone survey was for a more accurate and
detailed carbon footprint calculator. Granted, carbon calculators seem to vary from each other
for various reasons, but perhaps CCG should use a more detailed calculator. One person
referred to Carbon Account, which is an online resource in which people submit detailed
information from their lives to obtain their carbon footprint, and can thereafter update it and
see how and to what extent the changes they make in their lives also change their carbon
footprint. If CCG were to use Carbon Account or something similar to this website, CCG
could help people gain a better perspective on what specific changes in their lives make to
their carbon footprint.

On top of a more accurate carbon footprint, there is also the difficult yet important aspect of
determining what changes in a specific person’s life will make the biggest difference in their
own carbon output. This will vary from person to person, and is a difficult area to address
because detailed information on someone’s lifestyle is necessary to calculate where his or her
carbon footprint is coming from. However, it is very important because, with this knowledge,
people can tackle their biggest area of carbon output. Therefore, people can get the biggest
reduction for their effort, which will more effectively lower an individual’s carbon footprint.
This is another reason that a Carbon Account could be a very useful tool for CCG’s. In
addition, individual Carbon Accounts that other people from CCG’s can see (assuming this is
an option and, if not, something of the sort) will create a playful competitive atmosphere in
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which people will have the desire to decrease their carbon footprint to compete with their
peers, and it will also create a way in which to share success stories.

Similarly, one of the common suggestions from people in the telephone survey (and one that I
agree with), is for the CCF website to have a forum. This forum could serve as a place for
people to share ideas, success stories, ask questions, seek advice, plan meetings, or a
multitude of other things. Especially in a world that is increasingly internet-dependent, an
online forum or blog would greatly benefit the public that is interested in climate change, but
may not always have time for actual meetings that CCF often hosts.

Speaking of meetings, one person from the telephone survey mentioned that he would like it
if CCG’s were more locally based so that it would have a community feeling to it. This
reminded me of Weight Watchers in America. This program has been hugely successful in
helping people to lose weight, largely because of the weekly meetings it holds in various
locations all over the country. However, each meeting is local and often times you can run
into the same people if you go often enough. This atmosphere creates a community feeling of
working through something together, that the goal can be reached, and that there are people
rooting for you. Perhaps it would be a good idea for CCG’s to hold weekly or monthly
meetings in which people are invited to share stories, discuss problems, ask questions, or
anything else that is related to carbon emissions. This will not only accomplish a community
aspect for CCG’s, but it may also spread awareness throughout communities because it is
local and frequent.
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5. Conclusions
The surveys administered to CCG participants suggest that CCG’s are effective at bringing
about actual carbon reduction changes in people’s lifestyles. CCG seems to have inspired
some people to alter their lifestyle in relatively significant ways – such as installing
insulation, decreasing their flying, buying local foods, or discussing climate change issues to
other people. However, due to a small number of respondents, it is hard to tell if it is mainly
these 29 (out of 248) people who thought so, and this feeling prompted them to respond to the
survey, or whether their perceptions are representative of the larger CCG community.

From at least this sample, however, it is possible to diagnose the performance of the CCGs.
This performance is formulated here as attributes one would like to see in an ideal
programme:

1. Is the programme reaching a large number of people in the Cambridge area, in terms of
the total community carbon footprint? Here, one finds that fewer than 300 people have been
participants, out of a total population of more than 120,000. This is, of course, a direct
function of scale and funding provided, but one must ultimately judge a programme by the
percentage of a community’s total carbon footprint represented by the participants in a
programme, and at the moment that percentage is a small fraction of 1%.

2. Is the programme reaching a representative sample of people in the Cambridge area, or
only those who are already living low carbon lifestyles? Here, one finds that the CCGs are
successful, with participants entering the programme being roughly representative of the
general population. There is, therefore, no need for improvement in this regard.
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3. Is the programme helping participants understand the magnitude, and reasons for, their
carbon footprints? Again, one finds that the CCGs are generally successful in this regard.
Respondents not only developed a carbon footprint during the CCG process, but remembered
that footprint at the time of the surveys. Equally promising, they remembered which
components of the footprint were larger.

4. Is the programme helping participants identify specific actions they can take to reduce
these emissions? Again, one finds that the CCGs are generally successful in this regard.
Respondents indicated specific reduction steps they had taken in response to the CCG
process. The one caveat here is that most respondents indicated having started down these
paths of reduction prior to joining the CCGs, which may indicate somewhat of a selection
bias related to diagnostic question 1 above (i.e. the participants do have carbon footprints that
are representative of the general population, but they are more likely to have started to take
CCGs is more qualified. Respondents felt that the CCGs did a good job CCGs helped them
sort through competing solutions to find the most cost effective ones for their specific
circumstances. An improvement to the CCG process, therefore, would be to help participants
“drill down” into their footprints, identify solutions tailored to their circumstances, and assess
and rank the effectiveness of different solutions (i.e. is the best solution loft insulation or
double glazing of windows – which in turn depends on how heat is being lost from a
particular home).

5. Is the programme helping participants obtain the resources needed to implement
solutions? Here, there is little indication of success on this point. One might argue that this is
not the intent of the CCGs – the intent is only to stimulate people to consider taking action.
However, it is clear that a sizable proportion of respondents are having trouble implementing
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pledges even after steps have been identified. The CCGs could assist them, perhaps through
providing a forum in which past participants can help each other locate resources.

6. Is the programme monitoring success at reducing emissions by participants? Again, there
is little indication of success on this point, although again it might be argued that this is not
the intent of the CCGs. Still, a number of respondents felt that some form of follow-up
beyond the period of a particular CCG would be useful. And if the goal of the CCG
programme truly is to bring about emissions reduction, it will be necessary to create some
process for assessing whether this is occurring.

How can these improvements be made? This paper ends with some of the particular
suggestions made by respondents: (1) calculate a CCG participant’s carbon footprints at the
beginning of the course, at the end, and a year or so later; (2) use a more accurate and
detailed carbon footprint calculator; (3) help people determine what specifically in their life
will make the biggest impact on their carbon footprint; (4) add an online forum to the CCF
website; and (5) hold local and regular meetings which are open to anyone and geared
towards discussing individual, community, and world-wide climate reduction. These
improvements would take an already successful and laudable CCG programme and raise it to
a next level needed by the City of Cambridge to reduce its communal carbon footprint.
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Assessing the Cambridge City Council Climate Change Charter
Lead author: Ryan Wright

1. Introduction
Recognizing the imminent problem of global climate change, the Cambridge City Council
has introduced a number of initiatives for carbon emission reduction beginning with
municipal government and extending into the private sector. The Council released, as of May
2008, a Climate Change Strategic Action Plan to lay the groundwork for a massive municipal
reduction of carbon emissions across all sectors of city government for a net reduction of
89% by 2050. While the Strategic Action Plan itself refers specifically to initiatives set forth
by the City Council for government operations, it was finalized in conjunction with the
Climate Change Charter, which seeks to extend carbon emission reduction into the greater
Cambridge community. The Climate Change Charter, championed by the City Council’s
Office of Climate Change, is a voluntary pledge that local businesses and organizations may
sign in order to be recognized as proponents of emission reduction. The City Council heralds
the Charter as a substantial move toward overall carbon emission reduction in Cambridge,
and sees membership in the Charter as a highly desirable credential for businesses and
organizations. The problem facing the Charter at the moment is the lack of a definite
procedural bridge between the Charter’s statement of intentions and the actual
implementation of a carbon emission reduction program which meets the “challenging
targets” mentioned in the Charter.

This project assesses the ability of programmes similar to the Charter to stimulate carbon
reduction agreements on all scales, ranging from small community pacts to international
treaties. The ultimate purpose of this analysis is to provide insight into potential additions
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and/or revisions to the Charter in order to increase its efficacy in reducing the carbon
footprint of Cambridge. Furthermore, because the implementation of the Charter has been
assisted by finite funding external to the Cambridge City Council, a crucial indicator by
which to measure the Charter’s success is whether or not it can be sustained at full function
past this initial funding period. The ideal paradigmatic agreement from which to base the
Charter would be one implemented voluntarily on a municipal level and which, with little
fiscal intervention from the municipal government, succeeds in sustaining carbon reduction
measures and growing as an organization through the internal dynamics set up within the
participating organisations.

2. The Current Charter
As it stands, the Charter has eight tenets to which organizations agree when they join. The
Charter currently calls for the following from signatories:

1. “Establishing a baseline of emissions from our activities which cause climate
change.”
2. “Assessing the risks to our activities posed by climate change.”
3. “Setting challenging targets for the reduction of greenhouse gas emissions.”
4. “Taking action to reduce the emissions resulting from our activities and the risks
posed to them by climate change.”
5. “Reporting the progress we make in taking action at least annually.”
6. “Working in partnership with other organisations to address the causes and
consequences of climate change throughout Cambridge.
7. “Encouraging those we work with to take similar action to address the causes and
consequences of climate change and encouraging them to commit to this Charter.”
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8. “Assigning responsibility for these climate change commitments to a senior
individual.”

At present, the Charter does not further define these steps, but leaves it up to the participant
to implement the steps in whatever way is deemed best. Certain steps are fairly
straightforward and easily interpreted by members, but others require standardization and
clarification by participants to become pragmatically effective. Finding a baseline for
emissions is as simple as standardizing a carbon footprint calculator for organizations to use,
but setting “challenging targets” requires deeper investigation into an organization’s emission
profile, feasible reduction amounts and best practices or benchmarks against which to judge
success. Signatories already familiar with the climate change problem and with carbon
emission reduction may be able to make sufficient use of the eight steps in their current form,
and will certainly be the first members of the Charter. In the long run, however, the Charter
will also need to target and attract organizations which represent high carbon emissions yet
who either have no inherent moral or fiscal incentives for reducing carbon emissions (and
therefore will be the more difficult to move forward on reduction). For these organizations,
the current lack of detailed procedures for implementing the 8 steps may prove problematic.

Who is currently in the Charter? The signatories are (as of 18-08-2009) 1Spatial; Anglia
Ruskin University; Arbury Road Veterinary Surgery; British Antarctic Survey; Cambridge
City Council; Cambridge Council for Voluntary Service; Cambridge Preservation Society;
Cambridge Regional College; Cambridge University Hospitals NHS Foundation Trust;
Cambridge University Press; Cambridge Water; Cambridgeshire County Council; Camtion
Ltd; Chesterton Community College; Close the Door Campaign; Downing College;
Fitzwilliam College; Gonville and Caius College; Magdalene College; Ridgeons Timber and
Builders Merchants Ltd; Sidney Sussex College; The Grafton Shopping Centre; The
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Harambee Centre for Development and Environment Education; The Leys School; and
University of Cambridge. This is a promising start, representing something on the order of 510% percent of the total Cambridge community emissions.

The goal of the Charter is to reduce the carbon footprint of the city of Cambridge, and not
simply to have signatories make a pledge to do so. To achieve this goal, the Charter has a
general framework for alerting signatories to their carbon footprints and the risks posed by
climate change, for reducing the carbon footprints based on setting “challenging targets”, for
reporting footprint reduction, for encouraging other organizations to become signatories, and,
ultimately, for the group of signatories to become a self-supporting body with an executive
officer who inducts new members and performs administrative functions. Hence, the Charter
may be seen as providing a public platform for emissions reduction, rather than a formal
process for bringing about that reduction through direct intervention of the City Council.

Noting that the Charter does not offer a strict structure for organizations’ carbon reduction at
the moment is not to say that it does not have potential to strongly influence Cambridge
carbon emissions. In fact, the Charter was designed more to stimulate community efforts and
provide a networking function than to be a formal procedure or regulatory requirement. As a
result, it is necessary to specify a proper metric for success of the Charter that is true to the
Charter’s character. To the extent it is not a formal procedure or regulatory requirement, the
success or failure might be judged against social metrics such as number of organizations
signed on, the degree of commitment they bring to reduction within their organizations, the
awareness within the larger community of the existence of, and purpose of, the Charter, etc.
But to the extent the purpose of the Charter is to help drive emissions reductions identified in
the Climate Change Strategic Action Plan, more suitable metrics might be those of emissions
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inventories: total emissions represented by the signatories, total reduction effected to date, the
temporal decline of the total carbon footprint of Cambridge; etc. These latter metrics are the
more important ends of such a programme. The other metrics are related to means, not to the
ends themselves.

This need not be a case of either/or for the Charter. As will be discussed later, there are
carbon emission reduction programs globally which have, through various means, succeeded
in both gaining participants and in having those participants reduce their carbon emissions. In
theory, if the Charter continues to draw more members and those members continue to reduce
their carbon emissions as a result of membership, the overall carbon emissions of Cambridge
should continue to drop. There is, however, the possibility that emissions reductions from the
Charter signatories could be offset by increased emissions from non-signatories, as well as
the possibility that the Charter will attract signatories representing only a small fraction of
total emissions in the community. Hence the current study was conducted to understand how
the Charter might be further designed and specified to drive emissions reductions – and not
solely to improve in regards to social metrics - more effectively.

3. Methods
There are few municipal climate change initiatives like the Charter, so a project such as the
current one seeking to analyze emission reduction agreements and relate them to the Charter
must draw from a broader range of agreements than ones precisely like the Charter. Finding
other programmes whose methods are pertinent to the Charter began with comparing the
Charter’s vision for Cambridge (described in Section 2) to the other programmes’ goals for
their respective communities. The attributes to be assessed for these programmes include the
expressed action plans of each programme, the organizational structure of each, and the
resources provided to participants. Defining these attributes for the Cambridge Charter and
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then comparing them to the same attributes for other carbon emission reduction programs
forms the core of the following analysis.

Ideally, every attribute of every program to be compared to the Charter could be quantified,
normalized using a standard or benchmark value for each attribute (for example, a standard
amount by which carbon must be reduced to remain a member of an agreement), and
compared to the Charter on entirely equal terms. Given the diverse state of development of
the programmes examined here, however, some simplification of the variables is required to
address the qualitative nature of many of the attributes under existing programmes. As a
compromise, the current study used a systematic approach built around a spreadsheet or
decision matrix, with rows for each programme assessed and columns for the attributes to be
assessed. This allows for a parallel comparison amongst programmes attribute-by-attribute.
Where possible, exact quantities (such as budget) are assigned to cells in the spreadsheet.
Other attributes are assigned values within a range. For example, the scope of each
programme will fall somewhere between neighborhood and global, with municipal, regional,
and national scope being other potential values. The least quantitative attributes of the
programmes, such as incentives to join, are the most difficult to numerically compare, but
side-by-side qualitative comparisons at least provide some sense of the relationship between
the programs.

The analysis began by determining the proper metric for measuring the degree of success of
each programme. As mentioned previously, the most basic measure of social success of any
voluntary membership programme (in contrast to success at quantitative reduction in
emissions) is increased membership. When the programme has a specific goal, such as
carbon reduction, an increasing number of members having signed the pledge and
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presumably moving towards the reduction goal is a measure of success, regardless of the
percentage of total community emissions represented by the members. In the case of carbon
reduction, however, the ultimate measure of success should be reduced carbon emissions
from the community as a whole, which means the emissions of the targeted (and not simply
current) pool of participants in the programme. It should therefore be evident that the social
definition of success for the Charter (more signatory members) is not identical to the practical
definition of success (citywide carbon emission reduction). The current study examines all of
these meanings of success for the Charter.

Furthermore, there are confounding variables which may complicate interpretation of the
success or lack of success of a programme. In Cambridge, for example, 12,500 new homes
are due to be built by 2016 (15). Each of these homes will consume a certain amount of
energy and goods, ultimately adding to Cambridge emissions. As a result, it is conceivable
that a programme might be successful in reducing emissions from members, and even
successful in reducing emissions from the current inventory of emitters, yet fail to decrease
total emissions of a community due to changes in population. As a result, the current study
focuses on reduction in per capita emissions as the quantitative measure of success of a
programme.

It is beneficial, given the evolving nature of a carbon reduction programme, to consider
incremental or phase-specific measures of success. Using incremental definitions of success
allows an evaluation of each carbon reduction programme based on its current stage of
development. For example, it would be unrealistic to fault a recently formed regional carbon
reduction initiative (including the Charter) for failing to significantly cut net carbon
emissions in the target area if it is newly formed and yet quickly gaining members - and those
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members are starting to cut their carbon emissions. Conversely, if an older regional program
with a large budget and many members has failed to reduce emissions among its members or
in the region as a whole, it cannot be considered a success, even if its per capita reduction is
higher than a newer programme. In a sense, what matters is the velocity of success.

The current study, therefore, uses a series of success indicators by which to assess each
programme during different stages of development. These indicators begin with the rate at
which new members join the programme (called the Members stage), move on to the degree
to which enrolled members are developing pledges of reduction through the programme
(called the Pledge stage), move from there to development of carbon footprints on which the
selection of actions may be based (called the Footprint stage), from there to the selection of
strategies of reduction (called the Strategy stage), from there to the implementation of
reduction strategies (called the Implementation stage), and finally on to the monitoring of
success at reduction (called the Monitoring stage), adjusted for variables such as population
growth and natural fluctuations in climate.

To truly call any programme a success, the emission reductions observed should be
attributable to the programme and its sponsor. It is possible, for example, that emissions
reductions would have taken place absent the programme under study. This possibility was
not explored further here, as it would have required a judgment of the contribution of other
programmes in Cambridge to the same goals as those of the Charter.

In all, 12 programmes were reviewed for the degree to which they satisfied key attributes in
each of the stages of a carbon reduction programme (web sites for each programme are
provided at the end of this report). These were: (1) The Cambridge Climate Charter, (2) the
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CRed system at the University of East Anglia, (3) the Carbon Disclosure Project, (4) the
Carbon Trust, (5) the BITC/May Day programme sponsored by Prince Charles Trust, (6) the
Cornwall CRI (Canada), (7) the Carbon Reduction Commitment of DEFRA, (8) Manchester
is my Planet by the Manchester Knowledge Capital Board, (9) Oxford Climate Change
Pledge by Oxford City Council, (10) Worchestershire Climate Change Pledge by
Worchestershire Council, (11) California AB 32 sponsored by the California State
Legislature, and (12) the Marlborough Climate Pledge sponsored by Marlborough Council.
Each programme was assessed against the attributes described below.

The spreadsheet by which carbon reduction programmes were compared is shown in the
Appendix to this report. Each row in the spreadsheet represents a carbon reduction initiative,
and each column represents an attribute to be compared among the initiatives. The categories
of the attributes are classified – as described previously - into membership formation,
pledging, footprinting, reduction strategy selection, implementation of the strategy,
monitoring of carbon emission reductions, and, finally, the overall success of each program.

In order to make the spreadsheet as easily interpreted as possible, much of the data available
for the programmes have been condensed into single attributes for which more general and
concise judgments are possible. For example, rather than having an exact description of the
footprinting methodology used by each programme, values of “yes” or “no” are assigned to
attributes to reflect whether or not the programme requests a footprint, whether or not the
programme provides a footprinting tool, and whether or not the programme requires members
to file the footprint.
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This simplification of the attributes for the sake of comparison is helpful for expediency in
understanding the programme comparisons, but it is crucial to note that this approach loses
some of the details and nuances of a programme’s reasons for success or failure. For example
two programmes may both provide carbon footprinting tools, but one could be based on
DEFRA emissions factors and the other based on factors chosen by the organisation from less
reliable sources. The current study did not delve into the programmes in sufficient depth to
elucidate these nuances.

The assignment of values to the attributes in the spreadsheet is necessarily subjective. They
represent the best judgment of the author after substantial review of each programme. To
assist in making visual comparisons across programmes, the cells of the spreadsheet are
colour-coded, with green cells indicating an attribute is present and red indicating the
attribute is absent.

4. The Attributes

4a. Membership
The first values assigned were a programme number, programme name, programme sponsor,
and the intended scope of the program. These attributes simply denote which programme is
being evaluated and which entity has initiated it.

The first cluster of attributes assessed, based on the aforementioned incremental definition of
a programme’s success in stages, is Membership. The first attribute is the number of
members. This is a difficult attribute to define numerically for all programmes, but a relative
success value can be assessed based on the scale of the program and approximately how
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many members out of the intended membership base have become members. A national
cooperative with only a few dozen members would receive a low score or a “no” value, while
a neighborhood cooperative in which the majority of the neighborhood participates would
receive a “yes” for number of members.

The next attributes listed under the “membership” cluster are “representation” and
“significance” of members. The “representation” rating is whether or not a representative
cross-section of carbon emitting sectors has joined; a programme is weaker if it is “preaching
to the choir” of organizations already committed to climate change action. The second
attribute, “significance”, denotes whether or not members of the programme appear to
represent a significant portion of the carbon footprint of the target area. Higher value is given
to members, such as utility companies, who have high emissions and/or no inherent
incentives to join a carbon reduction agreement because their membership represents a
programme’s success at attracting mainstream members outside the green community.
While the ultimate goal for any membership drive is representing a large percentage of an
area’s carbon footprint, programmes having a representative sample of types of emitters
allow for more comprehensive emission reduction plans than programmes with membership
highly skewed towards one sector of emitters. A “yes” value in the “representation” column
denotes a program that has representatives of at least a majority of the emission sectors and a
“yes” in the significance column indicates that members from these sectors are relatively
“high value” in terms of how much of the target area’s carbon footprint they represent.

5. Pledging
The first attribute listed under “Pledge” is a simple “yes or no” question regarding whether or
not members are required to sign a pledge stating their commitment to carbon reduction
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before they are inducted as members. This attribute does not specifically address the content
of the pledge, but it does differentiate, structurally, between what might be considered
“interest groups” and actual agreements requiring a pledge before membership is granted.
The second attribute is also fairly straightforward, merely stating whether or not the pledge
must be filed with the programme administration in order to become a member. The purpose
of this set of attributes is to determine something about the stringency of the requirements for
entry into the programme. Programmes with compulsory pledges receive a “yes” in the first
category; those that require filing of that pledge receive a “yes” in the second.

6. Footprinting
The next cluster of attributes is related to how carbon footprinting is handled by each
programme. The first attribute involves whether or not the programme requests a footprint be
performed by each member. Because creating a footprint is a standard way of beginning to
introduce individuals and organizations to their environmental impact and of determining a
baseline for each organization’s carbon emissions, whether or not a programme requests a
footprint from each of its participants is an important indicator of the structure of the
programme.

Whether a programme requests or demands a footprint of its members is important, but there
are two follow-up attributes which determine more about each carbon reduction programme’s
footprinting policy. The first is whether or not the programme “supports” the footprint. This
is an attribute determining not whether the programme advocates a baseline carbon footprint
for each member, but whether it facilitates the footprinting exercise by providing the means
for each organization to determine its own footprint, either by an online calculator or by some
sort of audit conducted by the carbon reduction programme itself. The final attribute under
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the “footprint” cluster is whether or not the footprint needs to be filed with the carbon
reduction programme. The filing of the footprint lays the groundwork for quantitative carbon
reduction targets for the community as a whole, and is therefore an important attribute in a
programme. As with pledging, programmes with stated compulsory footprinting are assumed
to have an emissions calculation required for participating organizations, and it is assumed
that these footprints are supported and filed.

7. Strategy Selection
Strategy selection is one of the more complicated parts of any carbon reduction initiative, and
it is one of the more difficult attributes to assess in the increments of success. This is largely
because effective strategy selection requires expertise in the carbon reduction field as well as
accurate information on the carbon footprint to be reduced. This step relies heavily upon the
footprinting exercise and the associated “emissions profile”, which details the fractions of an
organization’s footprint that are associated with specific carbon-producing activities. From
the footprint and the emission profile of an organization, a strategy for carbon reduction must
be developed by an assessment of where emissions occur, where reductions are feasible, and
what the cost and timeframe of the reductions will be. This requires expertise in both the
science behind carbon emissions and the economics of investing in carbon reduction
technology without exceeding a reasonable budget.

Because of the level of expertise required for good strategy selection, consultancy is often
required. For large organizations, consultancy may be considered a good investment
ultimately leading to higher efficiency and lower energy costs, but smaller organizations and
nonprofits often have trouble justifying environmental consultancy with their fiscal bottom
line. Thus, an important attribute regarding strategy selection is whether or not the
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programme provides support for developing an action plan. A “yes” in this category could be
earned from several means, including an online strategy builder (based on the footprint, the
emission profile, and some specifics about the organization), links to other online strategy
builders and resources, or, in rare cases, actual low cost consultancy offered by the carbon
reduction programme itself.

Related to whether or not a carbon reduction programme facilitates member organizations’
strategy selection phase is whether or not the programme offers a cumulative strategy
coordinating all members’ individual strategies so that programme-wide benchmarks can be
met. This can be broken into two individual attributes. The first is whether or not the
programme sets forth quantitative carbon reduction goals for each member. The second is
whether or not there is an overarching strategy for the programme’s community to reach
these targets. A “yes” for quantitative goals is earned if numerical targets are explicitly stated
in the programme’s pledge or other requirements for joining. A “yes” for a programme-wide
plan is earned if there is a specific strategy outlined for the attainment of these quantitative
targets.

8. Implementation
The implementation cluster of attributes pertains to the actual means by which action plans
are instituted on a practical level. This is a more loosely related cluster of attributes,
including whether or not there is a senior administrator responsible for implementation, if any
(namely fiscal) incentives exist for organizations to join and comply with the wishes of the
agreement, and whether or not support is available for organizations during their
implementation of their action plan. It is important to note that publicity is considered an
incentive if recognition of membership and/or carbon reduction achievement is sufficient to
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give an organization a reputation as “green”. Also included is whether or not there is an
exemplar organization to undertake an action plan early, and on which the other organizations
may model themselves.

Implementation is one of the more important (and costly) steps between creating an
agreement and seeing success at carbon reduction, and the attributes in this category are
intended to determine whether or not a programme provides meaningful support for
implementation. As mentioned above, the 5 sub-categories of attributes here are whether a
programme provides or at least identifies incentives for implementation; whether it provides
technical and/or fiscal support for implementation; whether it requires an administrator to be
appointed for implementation; and whether it provides case studies of exemplars of
implementation.

9. Monitoring
Monitoring is the means by which progress towards reduction goals is determined. The two
attributes under the “monitoring” cluster are, first, whether or not monitoring is requested by
the reduction programme, and, second, whether or not the results are filed. A “yes” under
monitoring being requested denotes either the programme’s request for organizations’ selfmonitoring or audits by the programme itself. A “yes” under filing means both that the
monitoring is mandatory (rather than requested) and that the results are filed for future
reference.

10. Success
Each of the previous clusters indicates some incremental step in the success of a programme,
but the ultimate success of a program is whether or not it has made significant strides in
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reducing carbon emissions within the community served. Because of the varied targets which
programmes set, it is not possible to specify one consistent metric that each organization
reports for its results. In part, this is probably due to the fact that few programmes, if any,
can actually report significant reductions in carbon emissions in their target areas. Some
other measures of success as given by organizations include carbon reduction percentage
among members and increase in membership. Because of these inconsistencies in public
reporting of results, the “success” attribute for carbon emission reduction will only be given a
“yes” if there is an official report specifically mentioning CO2 reductions by tonnage or, if the
initiative’s members represent a large percentage of the carbon footprint for the served
community. Initiatives not given a “yes” value for success should not be immediately
considered inherently unsuccessful, but they have not reached the ultimate stage of success,
which is meaningful carbon reduction in the target area.

11. Analysis, Conclusions and Suggestions
Analysis of the results in the spreadsheet is conducted in the section below. The spreadsheet
itself has been color-coded to better portray the patterns of “yes” and “no” values. See the
attached spreadsheet in the Appendix.

11a. Patterns
Given that there is only one programme, the Carbon Trust, which shows any numerical
evidence for its success in the carbon reduction attribute, it would be impossible to create
even a rudimentary regression study of which attributes tend to lead toward success in carbon
reduction. The two compulsory programmes, the Carbon Reduction Commitment and
California’s AB 32, have yet to reach the deadlines by which they predict to see substantial
carbon reduction, which is why they have been marked with question marks in their carbon
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reduction “success” cells. The compulsory programmes do have more “yes” values for the
attributes than the other programmes, in general. One important feature, however, which
should be noted, is the California programme’s lack of support for strategies and lack of a
noted “forerunner” in carbon reduction on which other organizations can base their strategies.
This is possibly because mandatory programs do not need to cultivate compliance by
facilitating the reduction process, having instead the threat of punitive measures.

The three programmes with some indicators of successful movement towards carbon
reduction in community (Cornwall CRI, Oxford CC Pledge and California AB32) share the
feature of having a “yes” entry in one or more attributes of each of the programme stages.
This may indicate that the success of a programme hinges on having a complete process in
place from joining to monitoring, avoiding the pitfall of members becoming “stuck” at one
stage of the process due to lack of requirements or guidance.

Otherwise, there are no identifiable patterns which emerge as inherent indicators of success in
reducing carbon emissions. As mentioned previously, this is in large measure due to the fact
that no programme has been in existence long enough to have had certifiably measureable
impact on carbon emissions from an entire community. A more complete assessment must
await a time when programmes have evolved and it is possible to determine whether a
programme is still in existence (less effective programmes being more likely to have funding
pulled or to find community interest erode) and to assess whether programmes currently in
phases prior to actual carbon reduction (such as the membership drive and planning phases)
reach the carbon reduction phase and make substantial reductions.
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11b. Concerns
Based on the evidence from existing carbon emission reduction schemes of varying scopes,
targets, mandates, budgets, action plans, and sponsors, it is clearly possible for a municipal,
voluntary membership carbon emission reduction pledge to succeed in the primary steps
towards overall emission reduction. Many voluntary programmes, including the Charter,
have succeeded in attracting a diverse group of members representing the main sectors of
society contributing to carbon emissions. There are, however, fairly common pitfalls which
can stymie or completely derail programmes, especially as they enter the final steps of
actually reducing carbon emissions. The most significant are as follows:

1. Selection bias- Especially in voluntary carbon reduction programmes offering only
“green” certification, rates at which members join an agreement may be high initially,
only to plateau or wane after the start-up and initial publicity associated with the
programme. This is often the result of members’ self-selection. Fairly consistently, the
first members (and often the only members) to join the programmes reviewed here are
those who:
A. Feel a “moral” obligation to reduce carbon emissions because of a
fundamental commitment to the environment.
B. Are already well-informed about climate change concerns.
C. Stand to lose little fiscally from such an agreement.
D. Have publically stated CSR or other branding positions.

Once these organizations have joined, it becomes increasingly difficult to attract in additional
members, who may represent the largest percentages of the emissions from a community. A
successful programme, therefore, is one that provides motivations for organizations to join
for a wide variety of reasons.
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2. Insufficient standards- Programmes, for the purpose of gaining members, often soften
standards for joining, requiring little or no up-front evidence that members have
substantive plans for actually reducing carbon emissions. This relates to the finding that
“green” certification regarding carbon emissions without sufficient standards and
oversight is essentially a no-cost means for organisations to bill themselves as
“environmentally friendly”. A successful programme, therefore, is one that sets a
reasonable bar of commitment for joining, while not setting the bar so high that potential
members are scared away by an initial outlay of resources.

3. Insufficient support- Even signatories of an agreement who have been informed of their
impact on the environment and who wish to reduce carbon emissions can be blocked in
their efforts to actually reduce those emissions. This is due not only to the start-up (initial
capital) costs common in reducing energy demand and increasing energy efficiency. It is
also due to the fact that many organisations, especially if they have only recently been
informed of their impact, do not have the expertise or the resources to make meaningful
reductions. A successful programme, therefore, is one that provides some measure of
support to members through all of the stages of the process, including the strategy
development, implementation and monitoring stages.

4.

Insufficient incentives- Without compulsory carbon reductions similar to those of the
Carbon Reduction Commitment, organizations must see at least some benefit from their
membership in a voluntary agreement in order to offset the effort required to reduce
carbon emissions. Unproven incentives, such as increased business from certification
under an agreement, represent risks that organizations are unlikely to take without some
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guarantee of a numerical benefit. In contrast, incentives such as tax breaks are highly
motivational. A successful programme, therefore, identifies and helps members gain
access to a wide range of incentives for joining and moving forward on reduction
pledges.

5. Lack of a forerunner- The majority of carbon reduction programmes are fairly new, and
the strategies for carbon emissions reduction have, for the most part, yet to be proven
effective, environmentally and economically, on the community scales most programmes
encompass. Member organisations operating on a fiscal bottom line are unlikely to take
the risk of entering and following through with a carbon reduction plan if there are not
forerunners to reference. A successful programme, therefore, provides detailed and
relevant examples or case studies of organizations who have implemented cost-effective
strategies of reduction, and are willing to share this experience.

6. Nebulous action plans- Many of the programmes had good policy statements, and even
strategies. Few had anything that amounted to a detailed action plan for reaching the
policy goals. As a result, organizations may join initially based on the sense that the
programme is a “good idea”, but soon stumble on putting these good ideas into action.
Furthermore, action plans which fail to specify in detail the measures a given agreement
will take to reduce carbon emissions provide an insufficient basis for cost-benefit
analyses and accurate predictions of the effects of a program. A successful programme,
therefore, provides not only policy statements, but guidance on developing and
implementing highly specific action plans for reaching targets.
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11c. Charter Advantages
While the Charter has yet to move far beyond the member acquisition phase to standardized
benchmark targets for members and extensive inter-organizational networking, it has several
notable strengths in its current state which can be enhanced in a future version. The first is
that the City Council is considered a member of the Charter and, if its self-imposed mandates
under the Strategic Action Plan are successful, it will make an 89% reduction in governmentrelated carbon emissions by 2050. This sets an important positive tone for the Charter
because it shows the City Council’s faith in the feasibility of major carbon reduction
standards and it gives the Council an active role in setting an example for other organizations.

Like all organizations joining the Charter, the City Council has fundamental functions that it
must fulfill within constraints of inite time, monetary, and staffing resources. If the City
Council makes significant progress towards its own carbon reduction goals given its resource
constraints, it will show that such progress is possible for other organisations. Additionally,
as a governmental organization without the same profit motive as most private businesses, the
Council has the ability to serve as an early adopter of innovations, in effect shouldering the
arly phase risk associated with new technologies. In this capacity, it can serve as one of the
primary exemplars of action within the Charter, and so the Council strategies and actions
should be documented as a case study for Charter members.

Pursuant to recognizing the City Council’s pivotal role in the Charter, another strength of the
Charter is the fact that the City Council already has, with its Strategic Action Plan, a more
technical guide than the Charter itself for reducing carbon emissions. The City Council has
already loosely planned its progression through the steps of the Charter, and a more detailed
and specific version of the Action Plan could prove to be helpful for guiding businesses
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through the same steps of carbon reduction. It is probably unreasonable to expect all
signatories of the Charter to be able to reduce their emissions 89% by 2050, but a modified
form of the Action Plan, with sector-specific supplements, could be provided to organizations
as a free “road map” to reducing their carbon emissions at least as much as will be required
legally by 2050. The current goal for net UK emission reductions is 80% by 2050, so an
action plan with 80% reductions as its target would be highly valuable for companies seeking
to voluntarily make this transition before governmental sanctions are imposed.

The third advantage of the Charter lies in moving past its current membership-seeking phase.
Despite being a voluntary initiative with few explicit incentives to join, it has attracted a
fairly representative sample of emitters in Cambridge. Three especially important partners
include the Universities (and some of the Colleges), Grafton Centre, Ridgeons Timber, and
the Cambridge Water Company. These signatories represent endorsements from the
education sector, commercial sector and utilities – sectors whose actions will be crucial for
overall carbon reduction in the community. If the Charter is eventually capable of inducing
meaningful carbon emission reductions among even current its members, this existing
collaboration between education, commerce, industry, utilities, and the government
represents a powerful network capable of bringing about significant carbon reductions
throughout the community.

13. Conclusions
It is always important to note potential sources of error in an analysis so as to understand its
limitations. This analysis relies on a condensation of many potential attributes into simple
“yes” or “no” values. While this makes for more simple and visual comparisons between
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programmes, it does not take into account the numerical magnitude of success in regards to
each attribute, nor the nuances that might differentiate programmes.

Despite these limitations, there are several fairly clear pictures which emerge from analyzing
programmes, perhaps the most important of which is that only programme with some
components of compulsory actions appear to have the ability to truly incorporate diverse,
high-value emitters and lead them through all of the steps. Recognizing this, however, it
must also be noted that the overall reduction success of these programmes has yet to be
proven, and that a combination of the attributes of many of the purely voluntary programmes
presented in the spreadsheet could, if combined into a single programme, attain much of the
same incremental success as the mandatory programs. Ultimately, it requires some
commitment on the part of the sponsors, such as Cambridge City Council, to select
community-specific measures which meld attributes correlated with success with the
demographic and ideological composition of the area to create a programme with the greatest
chance for success – even if the programme remains purely voluntary. The point is not to
create a programme that is mandatory in the sense of a regulatory or legal structure, but still
requires – as a condition of membership – movement by members through all of the stages of
a successful programme.

Finally, one might ask whether success or failure is down to the structural features of a
programme (which is what the current study examined) or to the individuals working within
any structure. It is possible that identically structured programs could have vastly different
rates of success depending upon who runs the programme, who is in charge of reduction
efforts in member organizations, and the scope of organisations in the program’s target
audience. If there are communities typically more or less receptive to environmental
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initiatives than the average community, there is a significant likelihood that this will be
reflected in the success or failure of a program. This analysis seeks to take into account as
many attributes as possible, but determination of the personal and community demographic
influences on a programme was beyond the scope of the project.

Appendix
Results are summarized in the table that follows. They are shown in three sections simply to
fit onto the pages here. In the Excel file, they are in continuous rows.
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14. Resources used
The following websites contained the information on the programmes reviewed here:

http://www.graftoncentre.co.uk
http://www.cred-uk.org/index.aspx
http://www.cdproject.net/index.asp
http://www.ridgeons.com/
http://www.creduk.org/Documents/Central/The%20Community%20Carbon%20Reduction%20Programme%
20Summary%20021007.pdf
http://www.cornwallcarbonreduction.ca/
http://www.carbontrust.co.uk/default.ct
http://www.oxford.gov.uk/environment/climate-pledge.cfm
http://www.manchesterismyplanet.com/
http://www.bhfs.com/portalresource/lookup/wosid/contentpilot-core-2301-4009/pdfCopy.pdf
(California AB 32)
http://mcp.editme.com/
http://worcestershire.whub.org.uk/home/wcc-sustainability-hottopics-climatechange-pledge
http://www.bitc.org.uk/environment/the_princes_may_day_network_on_climate_change/inde
x.html
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A Toolkit for SME Carbon Reduction Strategies
Lead authors: Lauren Baum, Rick Browne, Logan Stephens

1. Introduction
The issue of climate change has become increasingly evident in recent years, and will
continue to do so as governments recognize the situation at hand and act to place regulations
on carbon dioxide emissions into the atmosphere. As these regulations and mandates grow
more stringent over time, more pressure will fall on groups and individuals to reduce their
carbon footprint and energy consumption. Businesses comprise just one sector of overall
carbon emissions, yet they are important emitters nonetheless and will certainly be targeted
for future regulation and reduction. Therefore, it is important that businesses recognize the
need to adopt certain organizational policies that will lead to lower carbon footprints and
reduced energy consumption.

Some businesses may view these changes as an annoying burden, while others may see
potential economic and social opportunities to become leaders of innovation. Regardless, in
the coming years it will become increasingly difficult for businesses to stand on the sidelines
and remain inactive. Actions are the key to solving any problem, particularly that of moving
forward on climate change and carbon reduction. It does not really matter whether a business
decides to take action because of an intrinsic environmental ethic or interest in future
economic profits. The point is that any efforts by businesses aimed toward reducing carbon
emissions will help move the country and the world toward a more sustainable future.

At present, businesses have resources and information available to them to assist with these
sustainability efforts. Businesses, for instance, can join organizations such as the
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Confederation of British Industry (CBI), Business in the Community (BITC), or the East of
England Carbon Coalition that offer support and networking services for members. In
addition, there are numerous web-based resources available related to the measuring and
reporting of carbon emissions, the management of these emissions, and strategies for
reduction. For measuring and reporting of a business’ carbon emissions, there is a wide
range of carbon footprint calculators and measuring tools accessible online. Various websites
like those of the Carbon Trust (www.carbontrust.co.uk) and Business Link
(www.businesslink.gov.uk) provide information that is helpful for businesses seeking to
manage their current emissions and energy consumption. Once a business has measured its
carbon emissions and researched management strategies, it may be interested in taking steps
to reduce its carbon footprint. Hence the need for a toolkit to assist these businesses in
locating solutions to their carbon reduction challenges.

The target audience for the Locating Solutions SME Database is a small-to-medium
enterprise involved in the various carbon reducing initiatives of Business in the Community
(BITC), the Confederation of British Industry (CBI), and/or the East of England Carbon
Coalition. Increasingly, businesses have taken it upon themselves to reduce emissions as a
response to new legislation, fiscal concerns, market forces, branding and stakeholder
pressure. SMEs, defined as a business with fewer than 250 employees (businesses with fewer
than 50 employees are classified as small), hold enormous power in the aggregate.
According to a 2007 statistical press release from The Department for Business, Enterprise
and Regulatory Reform (BERR), SMEs together accounted for 99.9 per cent of all
enterprises, 59.2 per cent of private sector employment and 51.5 per cent of private sector
turnover20. Accounting for 99.9 per cent of all enterprises in the United Kingdom, the carbon

20

http://stats.berr.gov.uk/ed/sme/smestats2007-ukspr.pdf
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footprint of SMEs on the whole is significant and certainly warrants interest from the
environmental initiatives of the aforementioned organizations, BITC, CBI and the Carbon
Coalition.

Currently, there are several problems with the existing resources and information available to
SMEs regarding carbon reduction. First, many of the strategies available are geared toward
either the scale of large enterprises or that of the individual. Consequently, there exists a
resource gap that tends to somewhat overlook the SMEs that are themselves interested in
carbon reduction strategies. Policy makers must look for ways to bridge this gap and bring
more SMEs under the carbon reduction umbrella if they wish to create comprehensive carbon
reduction plans that target all sectors and levels of emitters.

Another problem with existing information on carbon reduction is that the resources that are
readily attainable are scattered in their locations and can be inconsistent, even contradictory
at times. There is a need for a single toolkit and database tailored to the needs of SMEs that
contains options for reduction and information on how to identify, assess, select and
implement these options. Many businesses and policy-makers alike are interested in moving
beyond a simple listing of what can be done and instead going toward a professional strategy
supported by concrete data, all placed within the kind of decision framework that guides most
business decisions in other spheres of their activity. Businesses are not so much interested in
simply being told what to do in order to reduce their carbon emissions. Instead, they want
information aiding in the selection process amongst strategies – in a form that allows them to
balance the concerns of their particular business needs and goals – and telling them
specifically how to implement the potential strategies from which they can choose. They also
seek information regarding how the implementation of a particular strategy will impact not
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only their carbon emissions, but also their budget and profitability. Furthermore, they would
like to know how certain strategies compare to one another in terms of metrics such as cost,
amount of reduction, and resources required.

The following project addresses these problems by providing a framework for making
decisions on implementation of strategies and providing some of the much desired
information for businesses. The final product is a resource for SMEs in which they can
explore and analyze those options which will allow them to reduce their carbon emissions,
thus fostering a positive corporate culture and embracing a business philosophy of fiscal and
environmental sustainability. The next section describes the project methodology and
resources used during the formulation of the final product.

2. Methodology
The student group was initially presented with a general idea of the project goal – to create a
web-based tool that provides SMEs in the UK with information required to identify, assess,
select and implement comprehensive carbon reduction strategies. Since the tool would be
geared towards SMEs, it was important to keep proper perspective in mind during research
and development. A small-to-medium enterprise is interested in choosing only the most
effective and most cost efficient carbon reduction measures, including measures that don’t
require extensive technological expertise or allocation of time, so information provided by
the tool should guide an SME toward those particular strategies, products, and services.

The project was scoped and assisted by professional contacts representing four major
business and carbon organizations in the UK:


East of England Carbon Coalition – Alistair Paterson
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Confederation of British Industry (CBI) – William Brocklehurst



Business in the Community (BITC) – Mike Brophy



EnviroTech – Douglas Crawford-Brown

The contacts provided valuable resources and guidance toward creating a well-developed
product capable of informing SMEs of effective carbon reduction strategies. The contacts
also had slightly different perspectives on the project and therefore requested different design
features. Elements were discussed, compromises were made, and by the end of the planning
phase the envisioned final framework and product were designed to accomplish three things:
1) Clarify and categorise carbon reduction strategies and activities for SMEs.
2) Provide details and resources for products and services that achieve reduction.
3) Provide case studies of successful reduction strategy implementation by SMEs.

2a. Preliminary Research and Data Structure
Before developing the tool itself, the group began preliminary research into the business of
carbon reduction. Like individuals and households, every SME has a total carbon footprint
associated with its activities. A logical starting point to begin understanding SME carbon
reduction was to look at the different parts of a standard SME carbon footprint.

First, all of the major components of an SME carbon footprint were considered and
categorised. Categories were chosen in a way that collectively accounted for as much of the
total carbon footprint of a typical business as possible. Nearly every business has elements of
each of these categories. The ten categories focused on here are as follows:
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1. Space Heating

6. Process Heating and Cooling

2. Space Cooling

7. Office Equipment

3. Refrigeration

8. Transport

4. Lighting

9. Waste

5. Ventilation

10. Water

It is important to note that some categories chosen would not apply in other community
sectors, such as a household carbon footprint, and conversely some categories that would
apply for a household do not apply in a business setting and were therefore excluded from
consideration. Figure 1 shows a typical carbon footprint of a UK-based SME using the 10
categories.

Figure 1: Example SME carbon footprint by category

Having established the categories of emissions, different components of each category were
indentified. In other words, under each carbon footprint category, what carbon-producing
activities could be targeted? For example, if a business analyses its carbon footprint and
decides to reduce carbon from Category A (presumably because a large portion of their
carbon footprint comes from Category A), then there are several components associated with
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Category A that might be changed somehow to reduce emissions. Perhaps the business
would choose to look at a mechanical system, a piece of technology, or simply a behavioural
or policy change. As an example, the Category could be Space Heating and the Component
could be the boiler used within the heating system; or the Category could be Space Heating
and the Component could be a behavioural one such as keeping the thermostat temperature 2
degrees lower in winter.

To assist SMEs in bundling together Categories and Components into a Strategy of reduction,
the project team researched effective strategies and developed brief descriptions of each,
summarizing how the strategy works and how it leads to carbon reduction.

Under each Component of each Category, there are many different Options that may be
adopted to achieve carbon reduction via that particular component. This is a critical level of
detail for a toolkit because each strategy is characterized by a specific carbon reduction action
which in turn requires selection of an Option to implement that strategy. An example might
be the Category of Space Heating, the Component of the boiler, and the Option of the boiler
sold by Company X. Examples of products and services that form Options associated with
different Categories and Components were researched.

This research method helped sort a vast amount of information into manageable
compartments to form the structure of the toolkit. It led to the development of a matrix-style
database that incorporates the four-tiered hierarchy and useful information associated with
each strategy, product, and service. Figure 2 shows the resulting data structure, a four-tiered
hierarchy of information.
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Category
Component
Strategy

Less detail

Product or Service

More detail
Figure 2: Four-tiered information hierarchy

Information was gathered from a variety of sources. Product and service details were
typically obtained through online provider websites or through retailers. Information about
carbon reduction strategies was adopted, in part, from The Carbon Trust. Many business case
studies were accessed with permission via Business in the Community (BITC).

2b. Formulation of Data and Resources
The toolkit was fashioned with SME owners in mind. Users have presumably already
calculated a carbon footprint for their business, but the project team did not want the database
to require expert technical knowledge to be used effectively. Therefore, a brief description
was composed for each strategy that includes information about how the strategy works and
how it reduces carbon emissions.

Unlike some other institutions with carbon footprints, businesses (especially SMEs) are quite
concerned with reducing carbon as cost-effectively as possible. Markets are competitive, so
wasting funds on ineffective carbon reduction could potentially be detrimental or fatal to a
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business, especially an SME. The clients saw a lack of quantitative information available to
SMEs for smart decision making, and requested this problem be addressed in the database.

To provide valuable scientific and economic metrics, and to demonstrate how the toolkit
would eventually be populated with information, numeric data geared toward SME interests
were researched for several example products and services. SMEs are interested in the most
efficient and cost-effective solutions to reducing their emissions. These interests were
fulfilled by calculating several important figures for each product or service:
 Total Cost = (Unit Cost) x (Number of Units)
 Total Annual Energy Saved = (Unit Energy Saved) x (Number of Units)
o Unit Energy Saved = (Base Case Unit Energy Use) – (Unit Energy Use)
 Total Annual CO2 Reduced = (Unit CO2 Reduced) x (Number of Units)
o Unit CO2 Reduced = (Base Case CO2) – (Unit CO2)
o Unit CO2 Reduced = (Unit Energy Saved) x (emissions factor)
[CO2 emitted is calculated by multiplying energy consumption by an
emissions factor (e.g. 0.0005 tonnes CO2 per kWh of electricity)]
 Total Cost per CO2 Reduction (£/tonne) = (Total Cost) / (Total Annual CO2 Reduced)
The database was designed for flexibility such that the user can input different values for Unit
Cost and Number of Units and see the changes instantaneously reflected in the calculation
results. It is important to note, however, that additional capital costs such as delivery,
installation, maintenance, and disposal were NOT included in the Unit Cost for the example
products and services because they vary greatly depending on how an SME chooses to adopt
a strategy in the normal course of its repair, replacement, and capital investment cycle. Also,
location and choice of installer influence the cost of implementing a strategy. Some
estimates of these costs geared toward home improvements are available via the Energy
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Saving Trust, and are provided as examples in the final toolkit. In general, though, the user
must supply a situation-specific value for Unit Cost that accounts for these extra costs to get a
more accurate estimation.

In addition to useful product functions, an SME might want evidence of successful carbon
implementation strategies from other businesses and organizations. For many strategies, an
example case study was researched and its results were summarized in the database for
reference purposes. Most case studies were situation-specific, so it is left up to the users to
decide how the provided information would translate into their own business model.

An SME may also be interested in financial resources available to help implement a carbon
reduction strategy. Any kind of grant, loan, or incentive that would lessen the initial cost of
adopting a particular reduction strategy would be quite valuable to an SME with limited
funds of its own available to allocate towards reducing carbon. For the example products and
services in the database, some financial resources were researched and included in a separate
column.

3. Product Description

3a. Detailed Product Description
The Locating Solutions SME Database is a user-friendly Microsoft Excel spreadsheet,
applicable to SMEs with a range of carbon-cutting goals and budgets. The spreadsheet is
organized into the ten different business-oriented categories of activities in which carbon
emissions can be reduced through implementation of a variety of technologies and simple
behavioral changes (see earlier listing of the 10 categories).
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Working in conjunction with BITC, CBI, or the East of England Carbon Coalition, SMEs
looking to take steps to reduce their emissions will already have measured their carbon
emissions and developed a carbon reduction action plan in which they identify specific
strategies for reduction. Therefore, when SMEs are directed to the spreadsheet via whatever
website they are using to reduce their emissions, they will already have in hand the ideas on
strategies and will be looking for guidance on implementation. The first four columns of the
spreadsheet are shown in the figure below.

Once the reduction category has been identified in Column A of the Excel spreadsheet (e.g.
Space Heating), the toolkit provides a list of general components,for reduction that further
specify reduction strategies within a specific category (Column B). For example, the Space
Heating category (A2) is further divided into the following reduction areas21:

21

Similar diagrams for each of the specific categories can be viewed in Appendix A

93

Space
Heating

Building Envelope

Behavioral

Heating Source

Change

Heat Management

Heat Distribution

Of course, the areas for reduction under the specific categories vary according to the category
itself, but each of the categories includes a “Behavioral Change” component which calls on
employers and employees to take small, often cost-free steps that will reduce energy
consumption and carbon emissions, cut energy costs and improve employee engagement and
overall corporate culture of the SME. The Behavioral Change component of the Lighting
category, for example, calls on the SME to employ a “lights off” policy, redirect sunlight to
avoid glare using blinds, lower general lighting levels within the office space to focus on task
lighting, and simply work without artificial light during the day when there is sufficient light
for the workspace (cells C45-C48 of the spreadsheet).

Once the SME has decided which Component to pursue within a specific Category, they are
then directed to a list of strategies – specific to this Category - as shown in Column C. For
example, under the Ventilation Source strategy section, measurable tactics concerning the
source of ventilation are implementing variable speed fans and utilizing high efficiency
motors (cells C50-C51). Each strategy for reduction is further described in Column D, under
Description, providing a brief description of how the strategy reduces carbon emissions.
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Column E (continued in the Figure above) further specifies the given strategy by providing
exemplary products or services that the SME can examine and compare. The product or
service listed in Column E is intended to showcase energy efficient, carbon-reducing
products readily available for commercial use. It is significant to note that each individual
SME will require a different range of products and services tailored to their specific
budgetary and space constraints. Thus, the products or services listed under Column E are to
be viewed as representative rather than providing an exhaustive listing of all such products or
services (more on this issue later).

Once the SME has been directed to the specific product or service listed in Column E, the
database then guides the user through a series of calculations for price and reduction of
carbon emissions, based on the specific model product/service. Columns G-N calculate unit
cost, total cost (according to an interactive Column G that allows SMEs to input number of
units desired), unit energy savings in kWh/year, total annual energy saved in kWh, annual
carbon dioxide reduced, actual carbon dioxide savings, and £/ton of carbon dioxide reduced,
respectively. The Base Case example of a conventional, non-energy efficient product, as
listed in Column F allows the user to compare the results for a given strategy against a “no
action” or “typical practice” option.
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Column O (see the continuing Figure above) provides the SME with references to financial
resources such as grants and interest-free loans that are available for financing specific
carbon reducing measures, while Column P details the resources needed to obtain and install
the product so that the SME can determine projected overall costs (financial, time, labor, etc.)
to their individual firm. The SME is then directed to the Case Study section in Column Q,
which provides one or more examples of other businesses implementing the same strategy
and an evaluation of their carbon reductions and/or per annum savings.

3b. Features and Functionality
The database currently is formatted in a Microsoft Excel file. Eventually, it will be converted
into Microsoft Access or on-line database to allow information to be queried on an individual
basis and uploaded to the visitor for viewing.
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Once the database is in Access form on the web, searches will be performed according to the
needs and focus areas of the SME. For example, if the SME knows that the largest portion of
their emissions comes from lighting, they would be able to select “Lighting” from a dropdown listing of the 10 different Categories and would then be directed to a list of five
different components of lighting in a business setting to which carbon-saving changes could
be made: natural light, low energy lighting, light management, task lighting and behavioral
changes. The user would then be able to select (again from drop-down menus) strategies
associated with the individual components and compare prices and energy savings. If the
user decided to curb their emissions by focusing on the “low energy lighting” component, for
example, they would then be directed to a more in-depth description of specific lighting
options (Cell D42 explains: “Designed to replace incandescent bulbs, Compact Fluorescent
Lamps (CFLs) provide the same amount of light as conventional light bulbs but use
significantly less energy. Changing fluorescent light tubes from T12 to T8 will significantly
reduce energy. Light Emitting Diode (LED) lamps last up to 10 times longer than even CFLs
and only use 2-10 watts of electricity [1/3 to 1/30th of incandescent]”). If, after reading the
description of low energy lighting, the user decides to pursue the strategy, they will find a
product example of a low energy fluorescent lamp called GTIL840 and its pertinent
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information such as its £20 cost, unit energy savings of 70 kWh/year, unit CO2 reduced of
0.035 tonnes/year, and cost effectiveness of £571.43/ton of CO2 reduced.

In the existing spreadsheet, the user is able to interactively input the number of units desired,
which causes the total cost, total energy savings (kWh/year) and total carbon dioxide reduced
(tonnes/year) to be calculated accordingly. Sticking with the Lighting example, the Base
Case of a T12 fluorescent lamp, listed in Column F, provides the user with a conventional,
less efficient lamp to use for comparison purposes. After the energy and cost analysis is
complete, the user is directed to Finance Resources in which links to information on interestfree loans and enhanced capital allowances from Carbon Trust are provided to ease the
financial burden of implementing numerous low energy lamps. Other resources for
consideration such as installation costs and logistics are provided as well, allowing SMEs to
estimate costs associated with time and labor involved with replacing conventional lamps
with low energy ones. Finally, the user is presented with a case study detailing specifics of
the Wakefield Health carbon reduction action plan in which it replaced light fittings with
energy efficient equivalents, saving £1,352 per year, reinforcing the value of low energy
lighting scheme for the SME.

3d. Maintenance
In order to become a valuable resource for the United Kingdom business community, the
database must be maintained regularly in order to provide SMEs with the most up-to-date
information, carbon-saving technologies and emissions factors. Without proper maintenance,
the toolkit will soon become an obsolete and unreliable resource for SMEs searching for
reduction strategies. Carbon dioxide saving technologies are ever-changing, with new
innovations and with prices that should be driven down as demand grows, and it is imperative
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that the database evolves to meet changes in the marketplace. The project team recommends
a complete analysis and revision (where applicable) to the online toolkit every six months in
order to ensure maximum accuracy for SMEs consulting the site.

4. Technical Issues
The following is a listing of key issues identified during development of the toolkit
framework, and requiring resolution before the toolkit can be fully implemented. Most of
these relate to the difficulty in obtaining reliable quantitative information of selected products
and services during the short (5 week) period of the project. As a result, the current project
focused on development of the general framework underlying the toolkit, and on providing
examples of how that framework is to be implemented and used.

Issue 1: Many research hours were devoted to finding appropriate products to use as
exemplary models in the database. Unfortunately, a complied list of all of the many hundreds
of energy-efficient, carbon reducing technologies does not exist and it was the responsibility
of the project team to determine which products were most promising and applicable to
SMEs. The team was called on to look at energy ratings, efficiencies, costs and carbon
reduction capabilities of specific products, information which was usually not explicitly
developed in promotional material, including the company websites reviewed. This limited
the ability of the current project team to populate the cells of the spreadsheet, necessitated
instead a focus on developing the general framework of assessment and providing
representative examples for future project members to follow in further exploring the
literature on products and services. We return to this issue in the section on
Recommendations.
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Issue 2: In many respects, it was challenging to complete the database sequence for most of
the Behavioral Change components of Column B. Many of the behavioral changes suggested
were not quantifiable in terms of numbers, units, reduction percentages, etc., as their
effectiveness depdns entirely on the degree to which desired behaviours are implemented For
example, the behavioral change of starting an office compost (cell C101) provides no unit for
which to base the subsequent calculations on (is it one compost system, one unit of the waste
itself, etc?). Assigning a cost and emissions factor to such behavioural changes, therefore, is
problematic. Still, the project team felt it was necessary to include behavioural changes in
order to raise environmental awareness in the workplace and foster a positive corporate
culture based on employee involvement in reducing the SME’s carbon footprint.

Issue 3: Another issue was confronted in determining the total cost of each exemplary unit in
Column E. While the commercial prices for these products and services were listed by
providers, there are additional – and usually quite significant - costs associated with that
product/service’s implementation at the SME’s office facility. Deciding what the unit cost
should include proved to be a daunting task, as the project team had to account for the cost of
the actual product in addition to installation and delivery fees, maintenance and disposal of
the product. Recognizing that every individual case would vary in terms of these costs, the
team agreed that it was unrealistic to provide SMEs with generic numbers accounting for
total cost of implementation. The spreadsheet therefore includes an “Other Resources”
category in Column P that provides the SME with an idea of what additional resources
(installation, delivery, maintenance, disposal, etc.) are necessary to implement a specific
product. The pricing of these resources is then left to the SME based on whatever prices they
are quoted and how they choose to fit these strategies into their repair, replacement and
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capital investment cycle (this being an important determination of the incremental cost of
putting a strategy in place).

Issue 4: Deciding the impact of one unit of a system that may be deployed in a wide array of
settings also proved to be a difficult task. Size of the product and time/intensity of use are
dependent on the specific SME and its needs; therefore, calculating a cost or energy/carbon
reduction is highly case-specific. For example, the carbon emissions reduction associated
with a variable speed drive strategy (cell C23) under the Ventilation category depends
crucially on the size of the building and how often the SME uses the device. Similarly, the
cost or emissions reduction for something like double glazed windows strategy (cell C5) is a
function of window sizes and how much windows contribute to the energy performance of a
specific building. While averages for specific strategies are available through resources such
as Carbon Trust, Energy Savings Trust and CRed, and could be useful in a database based on
strategy alone, the generic information they provide is not product-specific and therefore is
not fully useful in the Locating Solutions SME Database.

Issue 5: SMEs often have limitations on strategies that large enterprises can overcome due to
a more flexible budget and larger work force. Time, employee flexibility, and financial
resources are examples of such restrictions that prohibit many SMEs from moving forward
and implementing carbon reduction measures. The overall goal of the database, therefore, is
to present only viable and affordable reduction strategies applicable to SME office spaces and
their employees. The strategies listed under Column C represent those the project team has
judged affordable and effective changes to the SME’s infrastructure. For example, caution
was taken not to include building design strategies besides changes that could be made to the
existing building envelope of individual offices since the vast majority of SMEs work out of
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small, rented office spaces. They are seldom in the financial position to build green office
spaces from the ground up, and they usually do not have the authority to make fundamental
changes to the building envelope. This is one of the reasons for adding Behavioral Changes to
the Component column (B), as these can be implemented by an SME despite the commercial
and facilities management status of their office space.

5. Conclusions and Recommendations
The goal of this toolkit is to help mitigate climate change by encouraging carbon reduction.
SMEs may have little interest in reducing carbon as a matter of principle, but they can all
agree that if carbon must be reduced, then the most effective strategies are desirable. They
can also agree that carbon reducing measures are acceptable when they have accompanying
reductions in energy use and hence energy costs. The database developed provides a
framework for concise quantitative details about carbon reductions and the cost effectiveness
of employing different strategies. Once completed, the toolkit will be a valuable resource to
SMEs, who will then have access to detailed information tailored to their interests. The
assumption is that they will then be much more likely to take effective action than if they
were left to their own devices.

Most of the detailed information that does exist about carbon reduction strategies, products,
and services is scattered and inconsistent. Product and service providers are reluctant to
make pricing and detailed product specifications readily available to the public and there are
few databases that allow comparisons of different products. One of the goals of the toolkit is
to bring all of this carbon reduction information together into a single location so it can be
queried through a user interface. The information contained in the database is organized
accordingly, with systematic movement by the SME through the process of identifying
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categories of carbon-emitting activities, developing strategies, locating products or services to
meet those strategies, assessing the viability of these products or services, and selecting a
portfolio of solutions matched to the needs and goals of the particular SME.

An important note about the Locating Solutions SME Database is that in order to attain its
true value as a tool for SMEs, it requires future additions and modifications. The primary
goal of the current project was to provide the foundation for what will ultimately become a
web-based toolkit, fully interactive and queriable by SMEs. The database, in its current state,
acts as a starting point for including future products and services, as well as additional
strategies, and can be easily improved by someone with the necessary details. As requested
by the clients, the current database is a template rather than an exhaustive list. It consists of
an information hierarchy, some simple input fields and metrics, a “bottom line,” and some
examples of products, services, and case studies for one strategy under each category. An
important quality of the database is that it may be expanded indefinitely as new information
is obtained.

With proper maintenance, the database will only continue to evolve into an ever-current
toolkit, relevant to all small-to-medium enterprises. As more technologies emerge on the
market, more strategies can be implemented and the existing categories can expand until all
strategies are exhausted. The potential of the database is promising and with the proper
attention and maintenance can become an invaluable resource for the business community of
the United Kingdom.

The process of completing the database will be complicated by competing commercial
interests. The project team emphasize that the existing information available from the
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providers of goods and services considered here was insufficient to provide reliable
quantitative estimates of performance and even total cost. This means that some method must
be developed to create, assess and enter this information. With so many products and services
available, a balance must be struck between the managers of the toolkit being required to
obtain, vet and enter the information, and a process in which individual suppliers are free to
enter their products and services into the database directly. The first option is quite time
intensive, and the latter faces difficulties associated with the reliability of information placed
into the database. This should be a significant area of discussion within the business
community through CBI, BITC, etc., with a process agreed to make data collection, vetting
and entry tractable.
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APPENDIX A

Space Cooling

Behavioral Change

Building Envelope
Cooling Source

Cooling Management System
Cooling Distribution

Refrigeration

Behavioral Change

Controllers
Refrigerant

Refrigerators

Lighting

Natural Light

Behavioral Change
Low energy lighting

Task Lighting

Light Management System

Ventilation

Ventilation Source

Behavioral Change

Ventilation Distribution

Natural Ventilation

Ventilation Management
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Process Heating and Cooling

Behavioral Change

Heating/Cooling Source
Heating/Cooling Management
System
Office Equipment

Behavioral Change

Paper
Technology

Ink & Toner

Furniture

Transport

Employee/Client Transport

Shipping

Waste

Reduce

Dispose
Reuse

Recycle

Water

Rainwater Capture
Toilets/Urinals

Behavioral Change

Taps

Water Reuse
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