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Mt million tonnes  
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Executive Summary 
 

In September  2007 Defra published a report prepared by Oakdene Hollins and Grant 
Thornton on the quantification of the no cost / low cost savings opportunities associated with 
resource efficiency in the UK, taking 2006 as the base year.  Supplementary studies 
undertaken in 2009 converted the financial savings into emissions savings.  This study 
builds on the previous studies by firstly, assessing how the UK has performed since the base 
year of 2006 in realising these savings and secondly, investigating resource efficiency in its 
wider context to identify the savings opportunities which are not constrained to a one year 
payback.  The eight project objectives are listed below: 

1. What are the total potential financial and environmental (energy/waste/water/raw 
materials etc) savings for UK business from implementing resource efficiency 
measures requiring investment with less than a one year payback period? (This is to 
provide updated baseline figures.) 

 
2. What are the total potential financial and environmental (energy/waste/water/raw 

materials etc) savings for UK business from implementing resource efficiency 
measures requiring investment with greater than a one year payback period? 

 
3. What are the potential savings (environmental and financial) broken down by the 

resource efficiency measures/interventions identified? 
 

4. How has existing Government policy addressed the potential for resource efficiency 
savings?  Are there gaps remaining outside existing policies that could be exploited?  
Where there are existing policies, have these left further scope for improvement over 
and above what these policies were set up to achieve? 

 
5. What differences in savings can be achieved by applying solutions further up the 

waste hierarchy, i.e. should Defra focus its resources on simply diverting waste from 
landfill to recycling and composting or does focusing/embedding resource 
efficiency/waste minimisation into industry have a higher impact? 

 
6. What are the technological, process, economic (i.e. market failures) and behavioural 

barriers to these savings being realised? 
 

7. How does the size of an organisation present different opportunities and barriers for 
resource efficiency? 
 

8. What would be the effect of the resource efficiency measures/interventions identified 
on the competitiveness of the UK economy and individual sectors, and in creating 
new demand/business? 

 
Study Approach 
The approach taken in this study to quantify the no cost / low cost savings (Objective 1) 
differed from that used in generating the 2006 estimates, since it did not involve the use of 
case studies or site audit data.  Instead the study investigated the change in resource 
efficiency in each business sector since the 2006 baseline.  This was considered a 
necessary change since very few company, or sector-level resource efficiency case studies 
and site audits were undertaken by delivery bodies (such as Envirowise) between 2006 and 
2009, due to a change in government focus.   
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It should be noted that for energy, waste and water differing datasets are available, and 
consequently differing analysis methods have been used.  Attempts have been made to 
harmonise the approaches where possible, however these differences mean that the 
resource figures may not be directly comparable, although they do provide a good estimate 
of their relative magnitudes. 
 
Objectives 2 to 7 were delivered via literature reviews, drawing upon the results and 
methodologies used within other studies.  For example, Objective 2 investigating the 
opportunities requiring investment with greater than a one year payback focused heavily on 
the work undertaken as part of the UKôs low carbon commitment.  For Objective 8, which 
focused on the competitiveness of the UK economy, the same methodology as the baseline 
study was used, which analysed the opportunities as a proportion of a sectorôs GVA.  
 
Overall Study Results 
Table 1 shows that the no cost / low cost savings opportunity has been estimated at a total 
of around £23 billion, with around £18 billion savings opportunity in waste and around £4 
billion savings opportunity in energy.  Savings opportunities with a payback greater than one 
year have been estimated at around £33 billion.  This gives a total opportunity of around £55 
billion (note, figures have been rounded).  The carbon benefits achievable from 
implementing these resource efficiency measures are estimated at about 90 MtCO2.  This 
represents around 13% of the UKôs annual greenhouse gas emissions, which stood at 700 
MtCO2e in 20081. 

Table 1: Summary of estimated resource efficiency opportunities for 2009  

Type Resource 
Estimated Savings Opportunity 

£bn MtCO2 

No cost / low cost 

Energy 4 13 

Waste 18 16 

Water 1 0 

Sub-Total 23 29 

Payback greater 
than 1 year 

Energy 7 30 

Waste 22 29 

Water 4 1 

Sub-Total 33 61 

GRAND TOTAL 55 90 

Note: Figures have been rounded  

 
 
Significant Sectors 
Table 2 shows the sectors that accounted for the greatest proportion of the no cost / low cost 
opportunities in 2009 for each of the resources.  In common with the study for 2006, the 
largest opportunity within energy was identified in Road freight.  This opportunity is 
estimated to have increased significantly due to a broadening of the sector boundaries, i.e. 
the inclusion of the ómainly own accountô, which was considered to be a significant omission 
from the previous study for 2006.  On a like-for-like basis, using the sub-sectors included in 
the previous study, the Road freight opportunities have reduced from £2 billion to 
£1.9 billion.  The barriers to the realisation of this opportunity are significant, and can lie 
outside the control of the sector e.g. customers changing delivery specifications or have a 

                                                
1
 ONS Statistical Bulletin (June 2010), Environmental Accounts 2010 
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low persistence level e.g. driver training.  Other interventions include increased collaborative 
working among the SMEs operating within the sector. 
For waste there is a re-ranking of the significant sectors, as a result of the progress made in 
sectors such as Food and drink and Retail; and from the inclusion of new opportunities from 
Lean manufacturing.  The most significant four sectors are Chemicals / non-metallic 
minerals, Metals manufacturing, Power and utilities and Construction, which between them 
account for 78% of the savings opportunities.  For the metal manufacturing sector the 
opportunity originates from waste arisings increasing in the recent C&I waste survey, 
although it is unclear as to exactly what the increase represents.  In terms of emissions, 
significant opportunities still exist in diverting waste from landfill, with a mean carbon saving 
of 0.32 tCO2 per tonne.  Although this is much lower than the 0.99 tCO2 per tonne available 
for waste reduction, there are high volumes of waste diversion opportunity across the 
sectors; some of which is unavoidable waste e.g. for Construction, Mining and Power and 
utilities.  The financial savings of waste diversion are however limited, with a mean saving of 
£42 per tonne, in comparison to waste reduction which has a mean saving of £593 per 
tonne. 
 
The sectors with significant savings opportunities for water are Public administration, 
Agriculture and Food and drink, which together represent 60% of the total water savings 
opportunities. 
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Table 2: A summary of the no cost / low cost opportunities for significant sectors in 2009 

 

Energy 
   

Waste 
   

Water 
  

Sector 

Estimated 
Savings 

Opportunity 
(£M) 

% of 
Energy 
Savings 

 
Sector 

Estimated 
Savings 

Opportunity 
(£M) 

% of  
Waste 

Savings 
 

Sector 

Estimated 
Savings 

Opportunity 
(£M) 

% of  
Water 

Savings 

Freight: Mainly 
own account 

1,050 27% 
 

Chemicals / non-
metallic minerals 

4,396 24% 
 

Public 
administration 

154 29% 

Freight: HGV 1,027 27% 
 

Metal 
Manufacturing 

3,675 20% 
 

Agriculture 84 16% 

Freight: LGV 686 18% 
 

Power & utilities 3,499 19% 
 

Food & drink 76 14% 

Retail 140 4% 
 

Construction 2,601 14% 
 

Other services 43 8% 

Commercial 
offices 

101 3% 
 

Textiles / wood / 
paper / 
publishing 

1,388 8% 
 

Education 37 7% 

Hotels 99 3% 
 

Transport & 
storage 

912 5% 
 

Health & social 
work 

27 5% 

Others 717 19% 
 

Others 1,789 10% 
 

Others 106 20% 

TOTAL 3,820 
  

Total 18,260 
  

Total 524 
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Comparison of 2006 and 2009 Estimated Savings Opportunities 
Table 3 compares the estimated opportunities for no cost / low cost savings for 2006 and 
2009.  Opportunities that were able to be estimated in 2009 but not in 2006 have not been 
included: the notable additions in coverage for the 2009 estimates being Lean manufacturing 
(in waste savings) and ómainly own accountô Road freight (in energy savings).  
 
The overall estimate of possible financial savings has been revised downwards by 19% 
since 2006, while the estimate for potential carbon emissions savings through no cost / low 
cost interventions is now 37% lower. (This difference is partly due to a re-evaluation of the 
road freight emissions and significant price rises for energy and water since the last study.) 

Table 3: Like-for-like comparison of 2009 and 2006 estimated savings opportunities 

Resource 

Estimated Savings Opportunity % Change in Estimated 
Savings Opportunity 2006 2009 

£bn MtCO2 £bn MtCO2 £M MtCO2 

Energy 3 19 3 11 -17% -43% 

Waste 3 15 2 10 -28% -29% 

Water 0 0 1 0 19% -4% 

Total 6 34 5 21 -19% -37% 

Note: Figures have been rounded  

 
The results indicate that there has been significant progress in realising resource efficiency 
savings between 2006 and 2009.  Some improvement in resource efficiency should be 
expected naturally as a result of technological change ï an average of around 1% per year2 
- but clearly significant progress above that rate has been achieved.   
 
Long Term Savings 
The long term analysis shows annual savings opportunities estimated at around £33 billion 
or about 60 MtCO2, which means they are nearly one and a half times larger than the no 
cost / low cost interventions in financial terms and more than twice as high in carbon terms.  
Material resource efficiency represents the most significant opportunity; accounting for 68% 
of the total financial savings and 48% of the emissions savings, with Lean manufacturing 
representing the greatest opportunity, accounting for about £9.9 billion of the £22 billion 
financial savings.  Technological changes within the Transport sector account for about £5 
billion of the £7 billion savings opportunity from energy efficiency.  However, based upon the 
results of other studies it is thought that around 70% of the interventions may be achievable 
cost-effectively using current technologies3. 
 
Competitiveness 
Resource efficiencies will maintain UK companiesô competitiveness if they are realised at a 
rate above that of their international competitors, and at the very least will help maintain the 
status quo.  The impact of resource efficiencies implemented by a sector on its international 
competitiveness is a function of its exposure to international markets as well as the potential 
increase in gross profits from efficiency measures.  The study explores the size of these two 
factors for Industrial and Service sectors, as well as for the sub-sectors with the greatest 
savings opportunities.  Manufacturing of Chemicals and Non-metallic mineral products, and 
Metal and metal products have large opportunities as well as significant international 
exposure. 
 

                                                
2
 Stockholm Environment Institute and the University of Durham for Defra (2009), Understanding Changes in UK 

CO2 emissions 1992-2004: A structural decomposition approach 
3
 McKinsey Quarterly (2007 Number 1), A cost curve for greenhouse gas reduction, quoted in the Stern Review 
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Barriers and Opportunities to Achieving Savings 
The literature review on the motivations and barriers to implementing resource efficiency 
interventions showed that decisions are typically taken on economic grounds.  In many 
cases the decision-making process is based only on the visible costs and savings, and 
hence the true financial opportunity is not quantified.  The hidden costs include the cost of 
labour to implement the opportunity.  The study shows that this can be significant, for 
example for SMEs implementing energy savings opportunities. However it is worth noting 
that the hidden savings associated with waste reduction interventions can be significant, 
especially in cases where the raw material savings have not been considered.  Figure 1 
shows the relationship between the resource efficiency opportunities in terms of financial 
return and the ease of implementation, taking the barriers to implementation into account.  
The interventions shown in the top right quadrant are those that are regarded as óquick winsô; 
namely generic energy efficiency within services, waste diversion for unavoidable waste and 
the segregation of mixed waste.  The other types of intervention tend to be more difficult to 
implement due to the need for specialist advice or because of the prevalence of behavioural 
barriers.  
 

Figure 1: Comparison of sectorsô savings opportunity with ease of implementation 

 

 
 
Policy Review 
The policy review showed that several policies (EU ETS, CRC, CCAs) look specifically on 
energy use across a number of sectors.  This showed that:  

¶ there is a high level of duplication between the EU ETS and the CCA (14%) 

¶ CRC is focusing on energy consumers not covered by other policies 

¶ 24% of energy consumption is not covered by any of the three policies. 
 
Waste is covered by a number of policies and voluntary agreements, notably Landfill Tax 
and Integrated Pollution Prevention and Control, which cover multiple sectors; and the 
Courtauld Commitment and Halving Waste to Landfill, which include the Retail and 
Construction sectors respectively.  The evidence shows that the Landfill Tax has had strong 
impact on landfill volumes, even if some of this effect can likely be attributed to other 
policies.  For water efficiency there is a heavy reliance on voluntary agreements such as the 
Federation House Commitment (FHC) focused on water efficiency within the Food and drink 
sector. 
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As for initiatives, the BREW programme reported outcomes included £495 million of cost 
savings and carbon savings of 7.05 MtCO2 between 2005/06-2007/08; DfT Freight Best 
Practice is estimated to have saved £83.3 million and 0.24 MtCO2 in 2007; and the ECA has 
saved 9.45 MtCO2 over the lifetime of the assets.  Under voluntary agreements: WRAP 
reports the Courtauld Commitment Phase 1 prevented 1.2 Mt of food and packaging waste, 
saving £1.8 billion and 3.3 MtCO2 over the five years to 2010; early indications of WRAPôs 
Halving Waste to Landfill scheme show that the companies involved have decreased waste 
to landfill by over 40%; and sectoral agreements by the FDF and BRC are on target to meet 
or exceed commitments on CO2 emissions reduction, waste to landfill and water efficiency. 
 
Key Sensitivities and Caveats 
Due to the nature of the study in bringing together data and existing research from numerous 
sources it has not been possible to generate robust confidence intervals for the estimated 
savings opportunities.  Wherever possible, ranges have been quoted to provide an indication 
of the accuracy of the results obtained.  A number of key sensitivities are important to bear in 
mind when interpreting the results:  

¶ The study focussed on quantifying the savings opportunity from resource efficiency.  
As such the interventions considered within the scope of the study were those that 
were either cost-neutral or would generate a financial saving.  Due to poor 
accounting of hidden costs and savings, there is significant scope for error in this 
assessment. 

¶ In terms of the costs required to make the investment in resource efficiency 
measures this study is limited by the information provided with the different sources 
of data.  As stated above it is estimated that 70% of the interventions are achievable 
cost-effectively using current technologies, however, no further data is available as to 
specific costs. 

¶ Given the volatility in commodity prices during 2009, it is possible that GVA may not 
accurately reflect physical output in some sectors.  The fall in prices could understate 
output and resource efficiency in commodity producers, and overstate output and 
resource efficiency in commodity consumers. 

¶ As with the original study, water consumption data were considered the least robust 
dataset, especially for non-public water abstraction and the long term forecasts, 
which rely on top-level estimates. 

¶ Long term forecasts differ in the methodology used.  Waste represents the scenario-
testing of a selection of different interventions, and energy savings opportunities 
represent a technology review. 

¶ It should be noted that there will often be tradeoffs when analysing the benefits of 
resource efficiency.  A manufacturing process could be made more efficient in terms 
of energy use, but produce more physical waste as a result.  Similarly a focus on 
reducing packaging may end up being less efficient if more goods being damaged 
are damaged in transit, for example.  This type of analysis was not factored into the 
data used in this study and is therefore not accounted for in these results.
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1 Context 
 

1.1 Background 
 
In 2007 it was estimated that the UK savings opportunities associated with no cost / low cost 
resource efficiency interventions, i.e. the óquick winsô, were £6.4 billion for 2006.  Five 
sectors were found to account for around 70% of the estimated savings: Road freight, Food 
and drink, Retail, Chemicals, rubber and plastics and Construction, as shown in Figure 2. 

Figure 2: Top 5 sectors with no cost / low cost resource efficiency opportunities within the UK for 2006 

 

Source: Oakdene Hollins & Grant Thornton for Defra (2007), Quantification of the business benefits of 
resource efficiency 

 
Further work revealed that, if the opportunities were to be realised, the total annual resource 
efficiency benefits of £6.4 billion would be the equivalent of more than half the average year-
on-year growth in profitability of the total UK economy that was achieved in the five years to 
2006.  The study also found that several business sub-sectors could benefit 
disproportionately, in terms of profitability, by taking immediate low- or no-cost resource 
efficiency measures.  These sub-sectors and the suggested focus areas are listed in Table 4 
together with estimates of the potential savings as a percentage of the sectorsô profits. 
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Table 4: Competitiveness improvements available from focus areas for resource efficiency activity for 2006 

Sub-sector Focus area(s) 
RE saving from focus area(s) as % 

of sector's profit in 2006 

Road freight transport Energy 40.4 

Agriculture Energy & Water 9.4 

Food, drink & tobacco Waste 7.4 

Warehousing Energy 5.5 

Chemicals Energy & Waste 4.2 

Retail Waste 1.6 

Source: Oakdene Hollins for Defra (2009), Competitiveness improvements potentially available from 
resource efficiency savings 

 
The estimated carbon savings associated with the resource efficiency opportunities was 
33.7 MtCO2e.  This represents 6.1% of total UK CO2 emissions of 551 Mt in 2006 and 8.4% 
of total UK emissions when emissions of 148 Mt from residential sources are excluded, 
although it was noted that up to 50% of the waste-related emission savings may occur 
outside the UK.  Table 5 shows that energy savings account for 56%, waste savings 44% 
and water savings less than 1% of the total savings identified.  44% (14.7 MtCO2e) of the 
total estimated savings were within the EU ETS and 56% (19.0 MtCO2e) from non-EU ETS 
sources. 

Table 5: Estimated carbon savings of resource efficiency opportunities for 2006 

Resource 
Estimated Savings 

Opportunity (MtCO2) 
Savings allocated to  

EU ETS (MtCO2) 
Savings allocated to  
non-EU ETS (MtCO2) 

Energy 18.7 9.2 9.5 

Waste 14.7 5.5 9.2 

Water 0.2 0.0 0.2 

Total 33.7 14.7 19.0 

Source: Oakdene Hollins for Defra (2009), Quantification of the potential CO2 savings from resource 
efficiency in the UK  

 

1.2 The study 
 
The aims of this study are to provide an update on the previous Defra work using a 2009 
base year to determine the broader benefits from resource efficiency beyond that of the no 
cost / low cost opportunities.  The context for the work is that of the Climate Change Act and 
the legally binding target to reduce the UKôs greenhouse gas emissions to at least 80% 
below 1990 levels by 2050.  The eight project objectives are listed below: 
 

1. What are the total potential financial and environmental (energy / waste / water/ raw 
materials etc) savings for UK business from implementing resource efficiency 
measures requiring investment with less than a one year payback period? (This is to 
provide updated baseline figures.) 

 
2. What are the total potential financial and environmental (energy / waste / water / raw 

materials etc) savings for UK business from implementing resource efficiency 
measures requiring investment with greater than a one year payback period? 
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3. What are the potential savings (environmental and financial) broken down by the 
resource efficiency measures/interventions identified? 

 
4. How has existing Government policy addressed the potential for resource efficiency 

savings?  Are there gaps remaining outside existing policies that could be exploited?  
Where there are existing policies, have these left further scope for improvement over 
and above what these policies were set up to achieve? 

 
5. What differences in savings can be achieved by applying solutions further up the 

waste hierarchy, i.e. should Defra focus its resources on simply diverting waste from 
landfill to recycling and composting or does focusing/embedding resource 
efficiency/waste minimisation into industry have a higher impact? 

 
6. What are the technological, process, economic (i.e. market failures) and behavioural 

barriers to these savings being realised? 
 

7. How does the size of an organisation present different opportunities and barriers for 
resource efficiency? 

 
8. What would be the effect of the resource efficiency measures/interventions identified 

on the competitiveness of the UK economy and individual sectors, and in creating 
new demand/business? 

 

1.3 Terms of reference 
 
The study focuses on four key resources: 

¶ materials 

¶ waste 

¶ water 

¶ energy 
 
Within the study, materials and waste are frequently analysed together since they can be 
associated in the context of resource efficiency.  For example, waste reduction at source 
naturally implies material reduction.  Therefore, the combining of these two focus areas 
reduces the likelihood of double counting the savings opportunities.   
 
Resource efficiency is defined within this study as any action or intervention that results in a 
reduction in overall material usage or greenhouse gas emissions that is either cost neutral or 
cost negative.   
 
Financial savings have been quantified as the annual cost savings that could be achieved by 
businesses as a result of resource efficiency measures.  It is noted that other definitions and 
metrics can be used such as social savings and present values.  
 
Emphasis is placed on secondary data sources, such as government, trade association and 
company reports and statistics etc, with a 2009 base year.   
 
Focus is placed on production or supply-side resource efficiency opportunities and not on 
consumer or demand-based interventions. 
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2 Conclusions and interpretation 
 

2.1 No cost / low cost savings opportunities 
 
The values of the no cost / low cost resource efficiency savings opportunities for 2009 have 
been estimated at £23 billion or 29 MtCO2, however the majority of this opportunity 
represents an extension of the coverage of the opportunity to include such areas as Lean 
manufacturing (waste) and ómainly own accountô Road freight (energy). 
 
A like-for-like comparison of the 2006 and 2009 estimates of no cost / low cost savings 
opportunities, however, reveals that significant progress has been achieved in the realisation 
of the resource efficiency savings opportunities between 2006 and 2009 (Table 6).  Some 
improvement in resource efficiency should be expected naturally as a result of technological 
change, on average at around 1% per year4, but clearly significant progress above that rate 
has been achieved.  In financial terms the estimated savings opportunity has fallen by 19%, 
although in carbon terms the opportunity fell by 37%.  This divergence between the financial 
and carbon realisation is due to a re-evaluation of the road freight emissions and significant 
price rises within energy and water.  The following sub-sections provide more details for 
each of the three resources. 

Table 6: Like-for-like comparison of 2009 and 2006 estimated savings opportunities 

Resource 

% Change in Estimated 
Savings Opportunity 

£M MtCO2 

Energy -17% -43% 

Waste -28% -29% 

Water 19% -4% 

Total -19% -37% 

 

2.1.1 Energy efficiency 

The 2006 baseline study valued the energy efficiency savings opportunity at £3.35 billion 
and this study estimates a savings opportunity in 2009 of £3.82 billion.  Table 7 shows the 
ten sub-sectors with the highest CO2 savings opportunity.  These ten sub-sectors account 
for 89% of the total identified financial savings and 80% of total CO2 savings.  The ómainly 
own account ï HGV and LGVô sub-sector was not included in the original study and hence 
was considered a significant omission.  Removing this from the analysis (to enable a like-for-
like comparison to be made between the two studies) shows that the savings opportunity 
dropped to £2.77 billion, which suggests that £0.58 billion or 17% of the 2006 savings 
opportunity had been realised by 2009.   

Table 7 shows that six of the ten sub-sectors are from the Service sector, three from Road 
freight and one from the Industrial sector.  The interventions within the Service sector are 
generic, energy-efficiency type interventions such as running óswitch offô campaigns or 
turning down thermostats etc.  The Carbon Reduction Commitment (CRC) introduced in 
2010 provides a driver for the larger energy consumers within the Service sector.   

                                                
4
 Stockholm Environment Institute and the University of Durham for Defra (2009), Understanding Changes in UK 

CO2 emissions 1992-2004: A structural decomposition approach 



 

P a g e  |  1 6  
 

 

Table 7: Summary of no cost / low cost energy efficiency savings opportunity for 2009 

Sub-sector 
Savings 

opportunity 
(Ktoe) 

Savings 
opportunity 

(£M) 

Savings 
opportunity 

(KtCO2e) 

Mainly own account ï HGV and LGV 920 1,050 2,630 

HGV ï mainly public haulage 900 1,027 2,580 

LGV ï mainly public haulage 600 686 1,720 

Retail 164 140 704 

Chemicals, chemical products 
 & man-made fibres 

195 90 638 

Hotels 167 99 559 

Commercial offices 152 101 549 

Warehouses 124 79 437 

Education 139 71 426 

Government 135 72 422 

Sub Total 3,496 3,415 10,665 

TOTAL 4,253 3,820 13,335 

 
The interventions within the Road freight sectors differ, and face considerable barriers to 
realisation.  For example, the LGV sector is dominated by SMEs with a low engagement in 
environmental issues.  The HGV sector is led by customer demand and requires increased 
collaboration across the supply chain and within the road freight fraternity if the savings 
opportunities are to be realised. 
 
The Industrial sector has traditionally been a heavy energy consumer, and hence the focus 
of numerous government policies such as CCA and EU ETS.  The interventions in this area 
are process-related, e.g. efficiency improvements to pumps, motors, boilers, etc.   
  

2.1.2 Waste or material resource efficiency 

The 2006 baseline study valued the waste savings opportunity at £2.66 billion or 
14.7 MtCO2.  Table 8 shows that this study estimates the savings opportunity in 2009 at 
£18.3 billion or 15.8 MtCO2.  This significant increase in the financial savings opportunity 
comes as a result of extending the analysis to include additional opportunities in waste 
reduction and Lean manufacturing that had been underestimated in the 2006 estimate due 
to a lack of available case studies at the time.  A like-for-like comparison of the progress 
made, however, reveals that the opportunity has fallen by 28% between 2006 and 2009, 
showing that significant progress has been achieved over the period. 
 
Of the financial opportunity, four sectors (Chemicals / non-metallic minerals, Metal 
manufacturing, Power and utilities and Construction) account for 78% of the financial 
savings opportunity.  For the metal manufacturing sector the opportunity originates from 
waste arisings increasing in the recent C&I waste survey, although it is unclear as to exactly 
what the increase represents.  On the carbon side, significant opportunities still exist in 
diverting waste to landfill, with a mean carbon saving of 0.32 tCO2 per tonne.  Although this 
is much lower than the 0.99 tCO2 per tonne available for waste reduction, there are high 
volumes of waste diversion opportunity across the sectors.  Much of this opportunity, in 
terms of volume, originates in sectors where there is a high degree of unavoidable waste 
e.g. Construction, Mining and Power and utilities.  The financial savings of waste diversion 
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are however limited with a mean saving of £42 per tonne, in comparison to waste reduction 
which has a mean saving of £593 per tonne. 
 

Table 8: Summary of no cost / low cost waste savings opportunity for 2009 

Sector 
Savings 

opportunity 
(£M) 

Savings 
opportunity 

(KtCO2e) 

Chemicals / non-metallic minerals 4,396 1,570 

Metal manufacturing 3,675 4,896 

Power & utilities 3,499 1,247 

Construction 2,601 1,638 

Textiles / wood / paper / publishing 1,388 404 

Transport & storage 912 246 

C&I Landfill 445 5,402 

Agriculture, forestry & fishing 362 161 

Mining & quarrying 361 115 

Food, drink & tobacco 219 100 

Sub Total 17,859 15,780 

TOTAL 18,260 15,881 

 

2.1.3 Water efficiency 

The 2006 baseline study valued water savings opportunity at £441 million or 0.24 MtCO2.  
This study valued the savings opportunity in 2009 at £524 million or 0.23 MtCO2.  Table 9 
shows that six sub-sectors account for 75% of the total financial savings and 76% of the 
emissions savings.   
 

Table 9: A summary of no cost / low cost water savings opportunity 2009 

Sub-sector 

Water supply (input) savings 
Estimated total savings 
including wastewater 

(£M) 

Estimated 
savings 

(%) 

Estimated 
savings 

(£M) 

Public administration 26.5 76.9 153.8* 

Agriculture 27.5 41.8 83.6* 

Food & drink 15.5 30.5 75.5 

Education 23.5 18.4 36.8* 

Health & social work 15.5 13.3 26.6* 

Real estate, renting & business activities 26.5 10.9 21.8* 

Sub total 191.8 398.1 

TOTAL 254.7 524.2 

*Note: No data were found on the expenditure on waste water management in these sectors and hence 
it was assumed that the cost of waste water management was equal to the cost of water supply. 

 
Water savings interventions can be split into domestic-type water savings opportunities and 
process-type opportunities.  It is suggested that water companies and organisations such as 
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Waterwise focus on the domestic-type water savings since a very high percentage is 
sourced from the public water supply.  For process-type water it is suggested that delivery 
bodies such as WRAP and MAS and the Environment Agency are best placed, since non-
public water supply is the main source. 
 

2.2 Savings opportunities with a payback of greater than one year 
 
The longer term savings opportunities can be regarded as a scenario-testing exercise, in 
terms of the possible savings opportunities should certain technologies be introduced or 
resource efficiency techniques (such as Lean manufacturing) be widely adopted.  Table 10 
shows the estimated annual savings opportunity from the interventions with a payback of 
greater than one year.  This shows the savings are considerably higher than the 29 MtCO2 
and £23 billion estimate for the no cost / low cost opportunities.  The analysis shows that 
material resource efficiency represents the most significant opportunity and Lean 
manufacturing (£9.9 billion) and waste reduction (£4.7 billion) are the two most significant 
interventions.  The barriers to realising these savings are significant since both Lean 
manufacturing and waste reduction require a process focus driven by production 
management, whereas conventionally environmental issues are driven by environmental 
managers or facilities managers with a focus on waste management.  

Table 10: Summary of long term resource efficiency savings 2009 

Sector or intervention 
Savings opportunity 

MtCO2 saving Total saving £M 

Material resource efficiency 29.2 22,061 

Transport ï energy 13 5,330 

Non domestic buildings ï energy 11.2 1,113 

Industry - energy 5.9 640 

Water efficiency 1.3 3,500 

Total 60.6 32,644 

 
 

2.3 Policy interventions 
 
The policy review showed that several policies specifically cover energy use across a 
number of sectors.  Figure 3 shows the coverage of the EU ETS, CCA and CRC in terms of 
energy consumption.  The observations that can be drawn from the chart include:  

¶ 24% of energy consumption is not covered by any of the three policies (39% of the 
Commercial sector and 13% of the Industrial sector) 

¶ CRC is meeting its objective of focusing on energy consumers not covered by other 
policies (57% of the Service sector and 18% of the Industrial sector) 

¶ There is a high level of duplication between the EU ETS and the CCA (14%).   
 
Consumers not covered by any of the three policies are the low energy consumers such as 
commercial outlets where the energy savings opportunities are very similar to those in the 
domestic sector. 
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Figure 3: A summary of policy coverage by the EU ETS, CCA and CRC 

EU ETS
13%

EU ETS / CCA
14%

CCA
14%

CRC
35%

Residual
24%

Source: Produced using data contained in AEA Technology and Databuild  for DECC (2010), Assessing the 
carbon dioxide emissions and cost effective carbon savings potential for organisations not covered by EU ETS, 
CCAs or CRC  

 
Landfill Tax analysis showed that the correlation between the standard rate of Landfill Tax 
and the landfill volumes is very high at -0.99, i.e. almost perfect negative correlation (Figure 
4).  The impact of the Landfill Tax on landfill volumes appears therefore to have been very 
strong, although some of this effect can be attributed to other policies and the effect of other 
drivers on waste volumes.  On the impact of Landfill Tax, the 2009 Budget reported that the 
tax would generate a 0.7 MtCO2e saving in 20125.  The Landfill Tax is considered a key 
driver to the realisation of the savings opportunities associated with the diversion of 
unavoidable waste from landfill and on improving the economics of recovering the low 
volume wastes from commercial premises.  The pattern of results for the impact of the IPPC 
is less clear cut, with IPPC companies reducing their waste faster than non-IPPC companies 
in the Metals sector, but the reverse being true for the Chemicals / non-metallic minerals 
sector. 
 

Figure 4: Landfill volumes plotted against standard Landfill Tax rate (1998-2009) 

 

Source: HMRC (2010), Landfill tax bulletin 

 

                                                
5
 HM Treasury ( 2009), 2009 Budget 
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The study also demonstrated that initiatives and voluntary agreements can have significant 
impacts on resource efficiency: 

¶ The BREW programme reported outcomes included £495 million of cost savings and 
carbon savings of 7.05 MtCO2 between 2005/06-2007/08 

¶ DfT Freight Best Practice is estimated to have saved £83.3 million and 0.24 MtCO2 in 
2007 

¶ The ECA has saved 9.45 MtCO2 over the lifetime of the assets 

¶ WRAPôs Courtauld Commitment Phase 1 prevented 1.2 Mt of food and packaging 
waste, saving £1.8 billion and 3.3 MtCO2 over the five years to 2010  

¶ WRAPôs Halving Waste to Landfill agreement shows early indications that the 
companies involved achieved a decrease of over 40% of waste to landfill 

¶ Sectoral agreements are on progress to meet or exceed targets: 
o The FDF through their Five-fold Commitment (including the Federation House 

Commitment) have reduced CO2 emissions by 19% and saved almost 
500,000 m3 of water 

o BRC through their Better Retailing Climate agreement have reduced energy 
use by 18%, increased measurement of water to 75% and reduced the 
proportion of waste sent to landfill to 23%. 

 
 

2.4 Barriers to realising the resource efficiency opportunities 
 
The literature review on the barriers and motivations to realising resource efficiency 
opportunities reached a number of conclusions that are summarised here. 
 
For financial barriers the evidence is that these are more severe for SMEs than for larger 
companies for two reasons.  The first is that SMEs use higher discount rates in their 
investment decisions because of a higher cost of credit and a lower company survival rate6.  
The second relates to a more pronounced lack of access to capital for SMEs.  For óhiddenô 
costs the evidence is that management time for environmental issues is more limited and it 
is likely that transaction costs are higher. 
 
For market failures the evidence does point to a greater burden for SMEs.  Under 
óexternalitiesô, large companies may have greater ability to trial new technologies.  Under 
óinformationô, the evidence points to large companies being better informed.  SMEs are often 
informed solely by information acquired from the media or from within their own networks7.  
Large companies, however, have access to more diverse sources of information8 and benefit 
from having specialist managers for environmental issues.  Under ósplit incentivesô as many 
as 90% of SMEs operate from rented offices9 meaning this failure is likely to be more acute 
for SMEs.  However SMEs do not have the ósplit incentivesô problem of allocating budgets 
between departments.   
 
For óbehaviour and motivationô the evidence for a greater burden on SMEs is more mixed.  
On the one hand, management time tends to be more stretched at SMEs, but on the other 
hand the bureaucratic nature of larger organisations means that SMEs can make decisions 
more quickly, requiring the support of fewer individuals.  For large companies the latter point 

                                                
6
 BIS (2010), Green light? A review of regulatory barriers to small businesses' resource and energy efficiency 

7
 IPTS (2007), Promoting Environmental Technologies in SMEs: Barriers and Measures 

8
 Defra (2010), Resource Efficiency Delivery Landscape Review 

9
 Scrase (2001), Research for the Association for the Conservation of Energy, cited in NERA & Enviros for Defra 

(2006) 
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can be a real issue, particularly for multinationals where strategic decisions may be taken 
overseas limiting the options for UK subsidiaries10.  Evidence from the Food and drink sector 
showed that these bureaucratic issues are important.  Resource efficiency is often the 
responsibility of an individual without sufficient power and influence to implement waste 
reduction or Lean manufacturing, which requires embedding a new culture into the mindset 
of the whole organisation.  Such major changes in working practices require strong 
leadership involving senior management.  By contrast, end-of-pipe waste management 
solutions tend to be easier to implement.  However, other evidence points towards SMEs 
having limited internal motivation towards environmental issues.  Reasons for this include 
management and ownership being concentrated in the same hands, and a feeling that the 
issues are not related to the core business11. 
 
Figure 5 shows the relationship between the resource efficiency opportunities in terms of 
financial return and the ease of implementation, taking the barriers to implementation 
(referred to above) into account.  The interventions shown in the top right quadrant are those 
that are regarded as óquick winsô, namely, generic energy efficiency within services, waste 
diversion of unavoidable waste and the segregation of mixed waste.  The other types of 
intervention tend to be more difficult to implement due to the need for specialist advice or 
because of the prevalence of behavioural barriers. 
 

Figure 5: Comparison of sectorsô savings opportunity with ease of implementation 

 

 

                                                
10

 Determining cost-effective action for business to reduce emissions, PwC for BIS (2009) 

11
 Promoting Environmental Technologies in SMEs: Barriers and Measures, IPTS (2007) 
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2.5 Competitiveness 
 

On competiveness, Figure 6 shows the sectorsô savings opportunities as a percentage of 
gross profits and compared to their exposure to international trade.  Service sectors are 
inherently domestically orientated.  Even excluding the transport sector, trade in private 
sector services is only 14% of sector turnover, and the savings opportunity is only 2% of 
profits. 
 
On the other hand, industrial sectorsô average total trade to turnover is 104%, and the 
savings opportunity as a percentage of gross profits (assuming all waste and low-cost water 
and energy opportunities are realised) is 2.6%.  Manufacturing of Chemicals/ Non-metallic 
mineral products, and Metals and metal products stand out in terms of the opportunity (both 
over 100% of profits) as well as having significant exposure to international trade.  The very 
large opportunity for the Metals sector originates mostly from waste as a result of waste 
arisings increasing in the recent C&I waste survey.  The opportunity within Chemicals / non-
metallic mineral products comes largely from lean production savings estimated by WRAP, 
so a portion of this saving may be forward looking. 
 

Figure 6: Sectorsô savings opportunities and exposure to international trade 
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3 Methods and approach 
 

The eight study objectives listed in Section 1.2 were split into six work streams.  The work 
streams are:  
 

1. Determination of the low cost resource efficiency savings opportunities, broken down 
by the type of resource efficiency measures/interventions. 

2. Determination of the resource efficiency savings opportunities requiring capital 
investment with a payback of greater than one year, broken down by the type of 
resource efficiency measures/interventions. 

3. Assessment of the impact existing Government policies has on resource efficiency. 
4. Determination of the significance of the waste hierarchy in terms of resource 

efficiency interventions; cost and impact. 
5. Determination of the technological, process, economic and behavioural barriers for 

resource efficiency and assessment of the impact the size of the organisation 
presents with respect to the different opportunities and barriers. 

6. Determination of the effect the resource efficiency measures / interventions have on 
the competitiveness of the UK economy and individual sectors.   

 
The methods and approach for each work stream is detailed below with the results shown in 
Sections 4 to 10 of this report.   
 
 

3.1 Determination of the low cost resource efficiency savings opportunities 
broken down by the type of resource efficiency measures/interventions 

 
This work stream provides an update on the Defra Business Benefits study which estimated 
the no cost / low cost resource efficiency opportunities in 2006.  Ideally this current study 
would have used the same methodology and approach as used in the previous study, to 
provide continuity between the two studies.  However, a number of the datasets and sources 
used in that study have not been updated or better alternatives are now available, and hence 
the method and approach was modified.   
 
The general approach used within this study is: 
 

¶ Step 1: Quantify overall energy and water consumption and waste generation by UK 
economic sector in 2009. 

¶ Step 2: Determine the causative factors for any changes in consumption or 
generation since 2006, i.e. is the change in consumption/generation between 2006 
and 2009 due to changes in sector output or intensity based changes (improved 
efficiencies)? 

¶ Step 3: Quantify the no cost / low cost intensity based interventions (payback less 
than one year) realised between 2006 and 2009.   

¶ Step 4: Determine the 2009 no cost / low cost resource efficiency opportunity using 
the information gathered in Steps 1 to 3. 

   
It is noted that Step 3 includes a review of any innovation in no cost / low cost resource 
efficiency interventions that have occurred between 2006 and 2009.  The findings from the 
Defra work on structural decomposition were used as a proxy to identify the sectors in which 
innovation was most likely to occur (Annex A).  The five key focus sectors are Construction, 
Electricity, Hotels and catering, Public administration and defence, and Education.   
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3.1.1 Energy 

3.1.1.1 Background 

The Defra Business Benefits study valued the UKôs low cost energy savings opportunity in 
2006 at £3.3 billion.  Figure 7 shows that Road freight dominated the savings opportunity 
accounting for 60% of the savings. 

Figure 7: A summary of the no cost / low cost energy savings opportunity by UK in 2006  

 

Source: Oakdene Hollins & Grant Thornton for Defra (2007), Quantification of the business benefits of 
resource efficiency  

3.1.1.2 Method and approach 

In determining the no cost / low cost energy efficiency opportunities in 2009 this study will 
determine: 

¶ the change in total sector energy intensity between 2006 and 2009 

¶ the proportion of the change in energy intensity due to no cost / low cost 
interventions. 

 
The initial approach used to identify the change in intensity was to use Department of 
Energy and Climate Change (DECC) annual energy consumption data tables for the UK12 
combined with monetary output data from the Office for National Statisticsô Blue Book13 
(ONS).  However this approach gave volatile results (see Annex B) due to Service sector 
reclassifications14 and possible distortions introduced by using monetary output as a proxy 
for underlying activity in the Industrial sector.   
 
An alternative approach was developed based on a study by the Carbon Trust15 which 
identified the savings opportunities for the Services, Retail, Public and Chemicals sectors in 
2009.  These were calculated by taking the savings opportunities in 2006/07, and the 
implementation rate of the corresponding 18,448 savings recommendations made to 2,132 
organisations in this year, to 2009.  Furthermore, since the opportunities are defined by 

                                                
12

 DECC (2010), Energy Consumption in the UK, Industrial (Service; Transport) Data Tables: 2010 update 

13
 ONS (2010), The Blue Book ï UK National Accounts: 2010 edition 

14
 DECC, personal communication 

15
 Carbon Trust (2010), Breaking through the barriers: Unleashing energy efficiency in the UK. 
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payback period, the data can be used to identify the implementation rate for low cost 
measures as a percentage of the total.   
 
The implementation or realisation rate of low cost measures for each sub-sector was 
multiplied by the opportunity that existed in 2006, which in turn was multiplied by the energy 
consumption in 2009 (DECC, 201013) to derive the current low cost savings.  This was given 
a financial value by applying the weighted average unit cost of energy for each sub-sector, 
which was derived from DECC data on each sub-sectorsô energy mix13 and the unit cost of 
each type of energy16.  The carbon dioxide equivalent (CO2e) savings are derived using 
conversion factors calculated in the previous Defra study for 200617.  These are tonnes of oil 
equivalent (toe) to tCO2e for each source of energy. 
 
For the Service sector the Carbon Trust data were applied directly to sub-sectors defined as 
either Retail, Other private sector services, or Public sector services.   
 
Within the Industrial sector, Carbon Trust data exist only for the Chemicals sub-sector and 
so the above methodology could only be applied directly to this sector.  For the other 
industrial sub-sectors the change in overall energy intensity was derived from data on 
sector-level Climate Change Agreements (CCAs).  Unlike with the DECC/ONS approach, 
the data on energy consumption and output for CCAs are inextricably linked.  Not all 
companies in industrial sub-sectors for which CCAs exist are party to them, and since 
companies outside of CCAs are likely to have lower reductions in energy intensity, this was 
factored into the calculation.   
 
CCAs do not exist for the Coke and petroleum products sector, but because they are part of 
the energy supply chain, DECC provide consumption and output data on its component 
parts (petroleum refineries; coke manufacture).  Not only are both data series comparable in 
terms of constituents, but their outputs are measured in terms of unit energy allowing 
accurate measurement of changes in energy intensity. 
 
To calculate the proportion of the change in energy intensity due to low cost interventions for 
industrial sub-sectors other than Chemicals, the initial approach was to conduct a literature 
review and approach the relevant trade associations.  This did not provide robust answers, 
and therefore the low cost ratio was taken to be between that for the Chemicals sector and 
the average for all four sectors (Services, Retail, Public and Chemicals) in the Carbon Trust 
analysis.  This methodology was based on the assumption, supported by the Carbon Trust16, 
that as an energy intensive sector, the Chemicals sector had already realised many 
efficiencies prior to 2006.  Therefore if its low rate of low cost interventions after 2006 were 
applied to other, less energy-intensive industrial sub-sectors, the result might overstate the 
remaining opportunity to those sectors in 2009.  On the other hand, it is likely that all these 
sectors will have been at least as energy efficient as the average of the Public, Services, 
Retail and Chemicals sectors, and so applying this rate of low cost interventions would 
produce the most conservative estimate of their remaining opportunity.   
 
In addition there is a risk that using the savings opportunity identified in the Carbon Trust 
study may represent an overestimate of the savings realisation rate and therefore an 
underestimate of the remaining potential sector savings opportunities, since any organisation 
engaged with the Carbon Trust is likely to have improved its efficiency more than the sector 
average.  It has not been possible to challenge this hypothesis, due to a lack of comparative 

                                                
16

 DECC (2010), Quarterly Energy Prices, available at URL 
http://www.decc.gov.uk/en/content/cms/statistics/publications/prices/prices.aspx [accessed 25 October 2010] 

17
 Oakdene Hollins for Defra (2009), Quantification of the potential CO2 savings from resource efficiency in the 
UK 

http://www.decc.gov.uk/en/content/cms/statistics/publications/prices/prices.aspx
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data.  However an offsetting factor is that the base period (2006/07) from which the 
realisation rate has been measured by the Carbon Trust is slightly more recent than the 
base year for the initial opportunity (2006). 
 
The Road freight sector accounted for over £2 billion or 60% of the total energy efficiency 
opportunities identified in the report for 2006. It was therefore considered important to 
validate the 2006 estimates prior to estimating the change in opportunities between 2006 
and 2009.  
 

3.1.2 Waste 

3.1.2.1 Background 

In terms of UK waste generation, Defraôs submission to Eurostat provides an estimate for 
2006.  These estimates are largely based upon projections from the 2002/03 C&I Waste 
Survey, which affects their reliability.  However because no alternative estimates for the 
2006 base year are available, this data has been used as the baseline for the waste 
estimates within this study. 
 
Excluding waste generated by the household and within the Waste management sector, total 
arisings amounted to 273 Mt.  Figure 8 shows the sector breakdown.  This shows that 
Construction - which comprises construction, demolition and excavation waste (CDEW) 
(109.6 Mt or 40.1%) - and Mining and quarrying (86.8 Mt or 31.8%) dominate, accounting for 
71.9% of total waste arisings.   

Figure 8: Waste generation in the UK by non-household and waste management sectors (2006) 

 

Source: Defra submission to Eurostat (2006) 

 
The waste resource efficiency opportunities identified for 2006 in the Defra Business 
Benefits report are shown in Table 11.  In total 38.7 Mt of opportunities were identified, of 
which 33.2 Mt was diversion of waste from landfill18, and 5.5 Mt was waste reduction.    
Construction and Mining and quarrying accounted for 69% of the savings opportunity with 
the better management of unavoidable waste being the key opportunity.

                                                
18

 For details of the alternative waste management options modelled for the diversion of waste from landfill, the 
reader is referred to the previous study: Oakdene Hollins & Grant Thornton for Defra (2007), Quantification of 
the business benefits of resource efficiency 
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Table 11: Identified waste resource efficiency opportunities by sector (Mt) in 2006 

Sector 

Resource efficiency intervention 

Total Diversion from 
landfill 

Waste 
reduction 

Agriculture & fishing 0.10 0.0 0.10 

Construction 19.66 2.24 21.90 

Mining & quarrying 4.85 0.0 4.85 

Energy supply 1.90 0.0 1.90 

Food, drink & tobacco 0.80 0.92 1.72 

Textiles / wood / paper / publishing 0.38 0.27 0.65 

Chemicals / non-metallic minerals 0.44 0.47 0.91 

Metal manufacturing 0.25 0.0 0.25 

Machinery & equipment (other) 0.76 0.0 0.76 

Retail & wholesale 1.00 0.82 1.82 

Public sector 0.49 0.02 0.51 

Hotels & catering 0.75 0.32 1.07 

Transport & storage 0.29 0.00 0.29 

Other services 1.14 0.14 1.28 

Waste management 0.67 0.0 0.67 

Total 33.48 5.20 38.68 

Sources: Oakdene Hollins & Grant Thornton for Defra (2007), Quantification of the business benefits of 
resource efficiency, & Oakdene Hollins for Defra (2009), Quantification of the potential CO2 savings from 
resource efficiency in the UK  

3.1.2.2 The method and approach 

The method and approach used in this study is to evaluate the progress made between 
2006 and 2009 in realising the resource efficiency savings opportunities with particular focus 
the two largest sectors in terms of waste arisings and identified waste savings opportunities: 

¶ Construction, demolition and excavation  

¶ Mining and quarrying. 
 
Together these two sectors accounted for 71.9% of the waste generated in 2006. 
 
To make an evaluation of the progress made in the other Commercial and Industrial sectors, 
data from national C&I waste surveys will be used.  The methodology used for this examines 
the trends in waste and landfill volumes for each sector between 2006 and 2009.  GVA data 
from the ONS UK National Accounts: The blue book will then be used to develop Business 
As Usual (BAU) scenarios to assess the progress made on waste reduction and waste 
diversion.   
 
In addition óquick winô material savings to 2020 identified by Stockholm Environment Institute 
and the University of Durham in their study for WRAP, Meeting the UK climate change 
challenge: The contribution of resource efficiency (2009), have been included. 
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3.1.3 Water  

3.1.3.1 Background 

The original Defra Business Benefits study, undertaken by Oakdene Hollins for 2006, valued 
the no cost / low cost water efficiency savings opportunities for 2006 at £440 million with 
Public Administration, Food and drink, Education, Chemicals and Agriculture accounting for 
60% of the identified savings opportunity (Figure 9 and detailed in Annex C). 

Figure 9: A summary of the UK water savings opportunities by sector 2006 

 

Source: Oakdene Hollins & Grant Thornton for Defra (2007), Quantification of the business benefits of 
resource efficiency 

 
The quantification of the no cost / low cost water savings opportunities within the original 
study is considered the least robust of the three focus resources due to the lack of robust 
data on the consumption of water by sector.  In addition, many of the water audits 
undertaken within each sector focused predominantly on specific issues and not on total 
water use.   
 
In light of the difficulties experienced when taking a bottom-up approach, this study adopts a 
top-down approach with the starting point being total water consumption in the UK. 

3.1.3.2 Method and approach 

For this study, focus is placed on the consumption of water from freshwater users.  
Freshwater users are broken down into two main categories: 

¶ Public water supply: Water abstracted by water companies and distributed to end 
users. 

¶ Non-public supply abstraction: Water abstracted directly by end users. 
 
The significant exclusion from the study is tidal water, since it is abstracted largely for the 
electricity supply sector for cooling purposes with the majority being non-consumptive, i.e. 
returned to the water course after use. 
 
Government statistics on water consumption from freshwater users were used and, where 
necessary, extrapolated up to derive the 2009 water consumption estimates and to estimate 
the top level changes in water consumption made between 2006 and 2009.   
 
There are two key government sources of data on water consumption: 
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¶ Defra ï e-digest of statistics19  

¶ Defra/ONS ï Environmental Accounts20 
 
The two datasets differ considerably with the e-digest of statistics providing annual top level 
water consumption data and the Environmental Accounts providing a detailed breakdown of 
water consumption at sector level with the aim of providing a clear understanding of the 
sources, stocks, exchanges and flows of the water cycle in order to effectively manage water 
sources. Unfortunately, the detailed analysis is not undertaken annually with the last 
estimate made in 2006/7 and the next planned for 2014. A combination of these two 
datasets were used within this study.     
 
Alternative data sources, such as sector level studies, were used to estimate the change in 
water consumption that can be attributed to a change in efficiency (intensity) rather than a 
change in sector level output. 
 
To establish the economic valuation of the derived water savings opportunity, the United 
Kingdom Input ï Output Analyses were used to determine the change in water supply costs.  
The Environmental Accounts were used to derive the wastewater management costs. 
 
 

3.2 Determination of the resource efficiency savings opportunities with a 
payback of greater than one year 

 
The original Defra Business Benefits of Resource Efficiency study for 2006 focused solely on 
the no cost / low cost resource efficiency opportunities, i.e. resource efficiency interventions 
with a payback of less than one year.  An objective of this study (Objective 3 shown in 
Section 1.2), however, is to determine the total annual savings opportunities, which includes 
both the quick wins and the longer term interventions. 
 
This section of the study relies heavily on the recent work undertaken to determine the 
contribution resource efficiency can make to the delivery of the UK greenhouse gas (GHG) 
emissions reduction targets outlined in the Climate Change Act of 2008, committing the UK 
to reducing its annual carbon emissions by at least 80% below 1990 levels by 2050.   
 
It must be stressed that projecting or forecasting the resource efficiency savings 
opportunities using a 40-year time span is inevitably going to be less accurate than the 
estimate of savings from shorter term interventions, and hence these estimates should be 
treated with caution and regarded as only óballparkô estimates. 
 

3.2.1 Energy 

The Committee on Climate Change (CCC) produced the first of its reports Building a low 
carbon economy ï the UKôs contribution to tackling climate change in December 2008 with 
the main focus of the report on energy abatement potential within key economic sectors, 
including Transport, Non-domestic buildings and Industry. 
 

                                                
19

 http://www.defra.gov.uk/evidence/statistics/environment/inlwater/iwabstraction.htm  

20
ONS (2010), Environmental Accounts, Feb 2010 update  

http://www.statistics.gov.uk/downloads/theme_environment/ea-feb10.pdf 
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Sectors excluded from this section of the study include the Power sector and Agriculture.  
The DECC 2050 Pathways Analysis (July 2010) reports, based on Ofgemôs Project 
Discovery, that significant investment (estimated at £100 billion) will be required within the 
Power sector over the coming decade to facilitate the move to a low carbon economy.   
 
Consequently, the need for such capital investment within the Power sector was considered 
counter to the general underlying requirement within this study for all resource efficiency 
interventions to be environmentally beneficial and, at least, cost neutral.  The 2050 
Pathways Analysis study also states that reducing the emissions within the Agriculture 
sector poses a particularly difficult challenge since technological solutions that exist in most 
other sectors, to a large extent, do not yet exist within Agriculture.  The report concludes 
that: 
 
ñWhile there is clearly scope to realise significant improvements in efficiencies in production 
to reduce emissions per unit of production, the initial analysis suggests that the scope to 
reduce emissions in the agriculture and land use sectors may be limited compared to other 
sectorsò      
 

3.2.1.1 Transport 

For freight transport, the study and general focus of the CCC has been on road freight.  The 
CCC/DfT report Low carbon transport: a greener future (July 2009) states: 
 
ñEmissions from freight movements stem primarily from the road sector.  HGVs represent 
20% and vans 11% of total domestic transport greenhouse gas emissions.  Focusing our 
policies on reducing emissions from road freight therefore makes the most senseò 
 
The same approach is therefore taken within this study. 
 
The CCC study categorised emissions reduction potential into three scenarios (Current 
Ambition, Extended Ambition and Stretch Ambition).  The study took a technology based 
approach; quantifying the environmental and economic benefits from alternative technology 
based interventions. 
 
Marginal abatement cost (MAC) curves were produced in the study for the current and 
extended ambition scenarios and these were used in this current study to determine the 
emissions savings opportunity by intervention.  To derive the economic cost savings the raw 
material (fuel) savings calculated in the Business Benefits study were used, i.e. £410 per 
tonne of CO2.   
 
Unlike the two previous scenarios, no economic analyses (i.e. MAC curves) were produced 
on the stretch ambition scenario.  The study does however quantify the level of potential 
environmental savings.  This current study used these potential environmental savings to 
provide an estimate of the economic savings opportunity in this scenario. 

3.2.1.2 Non-domestic building and industry 

The savings opportunity within Non-domestic buildings and Industry were not determined by 
scenario-building.  Instead a single MAC curve was produced by the CCC for each of the 
two focus areas.  These MAC curves were used in a similar way to those for Transport, 
discussed above.  Please note: only the interventions resulting in a financial saving were 
considered. 
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3.2.2 Waste 

The overall aim of the WRAP-funded research: Meeting the UK climate change challenge: 
The contribution of resource efficiency (2009) was to understand the contribution material 
resource efficiency and sufficiency could make to the UKôs 80% GHG emission reduction 
target by 2050.  Please note: it is reported within the study that transport and energy 
generation were excluded from this study since it was felt that they had been covered 
comprehensively in other studies.  This provided a level of confidence that double counting 
of savings opportunities across the data sources used within this section of the report would 
be minimal.   
 

3.2.3 Water efficiency 

Unlike Energy and Waste no detailed reports could be found on the water efficiency 
opportunities in the UK.  Consequently, top level estimates reported by the Environment 
Agency21 were used.   
 

3.3 Assessment of the impact existing Government policies has on resource 
efficiency 

 
The objective of this section is to determine the impact that Government policies, initiatives 
and voluntary agreements have had on achieving resource efficiency savings to enable 
Government to undertake a review of the mix of interventions.  The approach taken for this 
objective was a literature review of evaluations that have been conducted on the various 
interventions, including:   

¶ Government policies: 
o Landfill Tax 
o IPPC 
o Carbon Reduction Commitment (CRC). 

¶ EU Emissions Trading System (EU ETS) 

¶ Business Resource Efficiency and Waste Programme (BREW) 

¶ The Freight Best Practice programme, run by the DfT 

¶ Enhanced Capital Allowance Scheme (ECA) 

¶ Voluntary agreements: 
o The Courtauld Commitment 
o Halving Waste to Landfill (in construction) 
o The FDF Five-fold commitment including the Federation House Commitment. 

¶ British Retail Consortiumôs óBetter Retailing Climateô. 
 
Please note: the Climate Change Agreement (CCA) is discussed in detail in Section 4.1.2 
and hence is excluded from this analysis. 
 

3.4 Determination of the significance of the waste hierarchy in terms of 
resource efficiency interventions; cost and impact 

 
The principle of the waste hierarchy - that waste prevention is better than waste disposal - 
was first introduced into European Policy in the 1970s.  The objective of this section is to 
provide quantitative evidence on the magnitude of the environmental and economic savings 

                                                
21

 Environment Agency Website available at URL http://www.environment-agency.gov.uk/news/109641.aspx, 

[accessed 19th June 2010] 

http://www.environment-agency.gov.uk/news/109641.aspx
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that can be achieved by moving up the waste hierarchy based upon a review of the existing 
literature.  Within this section:  

¶ The carbon benefits of recycling are summarised.   

¶ The savings from waste diversion are compared to those estimated to be available 
from waste reduction for two materials, food and glass.   

¶ Additional benefits from reuse and remanufacturing are quantified.   
 

For the economic benefits, evidence is reported for two materials: food and cardboard. 
 

3.5 Determination of the barriers for resource efficiency 
 
The first part of the report has quantified the resource efficiency opportunities available for 
business.  However many studies cite the barriers to realising them in practice.  The 
objective of this section is to understand the barriers that exist and limit the uptake of 
resource efficiency measures that are cost effective for business.  The approach taken here 
is to review the existing literature and evidence on barriers, including the issues regarding 
the size of the organisation.  The key barriers identified and discussed were: 

¶ financial costs 

¶ óhiddenô costs 

¶ market failures and 

¶ behavioural and motivation. 
 

3.6 Determination of the effect the resource efficiency measures / 
interventions have on competitiveness. 

 
The methodology follows that of the original Defra study for 2006. This compared the total 
savings opportunity to a sectorôs turnover, GVA and gross profit. This study will focus on 
gross profit since it is the level at which the cost saving will have the greatest impact. 
 
Gross profit is defined as GVA less employment costs, with both data sets available from the 
Annual Business Inquiry produced by the Office for National Statistics. 
 
Having calculated the ratio of savings to gross profit, this study goes on to identify which 
sectors are most exposed to international competition and therefore will see the greatest 
benefit from an increase in competitiveness. The globalisation of a sector is defined as total 
trade i.e. imports plus exports. Using net exports may mask significant levels of trade if both 
imports and exports happened to be similar.  
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4 Determination of the low cost resource 
efficiency savings opportunities 
 

This section of the report provides an update on the Defra Business Benefits study which 
estimated the no cost / low cost resource efficiency opportunities in 2006 for energy, waste 
and water using the methodologies set out in Section 3.1.  Where the coverage of the low 
cost opportunities has been expanded, this has been noted in order that it is possible to 
evaluate progress made since 2006 on a like-for-like basis.  Wherever possible, ranges have 
been quoted to provide an indication of the accuracy of the results obtained.   
 
 

4.1 Energy 
 
This section of the report focuses on: 

¶ the Industrial sector 

¶ the Service sector 

¶ Road freight. 
 

4.1.1 The Industrial sector 

4.1.1.1 Background 

The share of current Industrial sector energy consumption by sub-sector is shown in Figure 
10.  The analysis shows the top four energy consuming sectors account for over 50% of the 
total energy consumed.   

Figure 10: Industrial sub-sector (2 digit SIC) energy consumption (2009) 

 

Source: DECC (2010), Energy Consumption in the UK, Industrial (Service; Transport) Data Tables: 

2010 update 
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The Defra Business Benefits for 2006 study aggregated sub-sectors (2 digit SIC code) 
where the businesses were similar.  For example óChemical, chemical products and man-
made fibresô, óRubber productsô and óPlastic productsô were aggregated to óChemicalsô.  The 
low-cost savings opportunities for the aggregated sub-sectors according to that study are 
shown in Table 12. 

Table 12: Low cost energy savings for industrial sub-sectors for 2006 

Industrial sub-sector 
Estimated 
savings in 
2006 (%) 

Chemicals 7.0 

Coke, refined products & nuclear fuel 2.0 

Basic metals / Mechanical engineering 4.4 

Food & drink 5.5 

Paper, printing & publishing 4.5 

Vehicles 4.0 

Textiles 7.1 

Electrical engineering 6.2 

Construction 12.4 

Other 4.8 

Source: Oakdene Hollins & Grant Thornton for Defra (2007), Quantification of the business benefits of 
resource efficiency 

 
To maximise the utility of this studyôs data, the estimated savings from Defraôs study for will 
be applied to sub-sectors as defined by the 2007 2-digit SIC codes. 

4.1.1.2 Quantification of savings 

The Chemicals sector can be seen to account for 15.1% of total Industrial sector 
consumption, Figure 10.  When including rubber products and plastic products, as in the 
previous Defra study for 2006, this increases to 21.6%. 
 
For this study the remaining opportunity for the Chemicals sector was calculated by directly 
applying the findings from the Carbon Trust16 study as described in Section 3.1.1.  39% of 
the Chemicals sectorôs low cost opportunity existing in 2006/2007 had been realised by 
2009.  Therefore 61% of the opportunity indentified by Defra (2006) remains. 

 
To calculate the remaining opportunity for the Coke, refined petroleum products & nuclear 
fuels sector, DECC data were used as outlined in Section 3.1.1.  The DECC data22 on the 
output of ópetroleum refineriesô and ócoke manufactureô and their energy consumption, state 
that the reduction in energy intensity for this sector was -6.1% between 2006 and 2009.  This 
is consistent with -2.0% average annual reductions in energy intensity by companies under 
sector-level Climate Change Agreements (CCA) between 2006 and 2008. 
 
For the remaining Industrial sectors (other than Chemicals, chemical products and man-
made fibres, and Coke, refined petroleum products and nuclear fuels), the change in energy 
intensity was calculated using sector-level CCA data23.  Sector-level CCAs exist for 
companies in five (including Chemicals) of the six sectors with the highest energy 
consumption in the Industrial sector.  The exception is Coke and petroleum products which 

                                                
22

 DECC (2010), Digest of United Kingdom Energy Statistics, Chapter 1, 2010 Edition (and 2009 Edition). 

23
 AEA (2009), Climate Change Agreements ï Results of the Fourth Target Period Assessment, 
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do not fall under the Climate Change Levy24.  These five sectors consume an additional 50% 
of total Industrial sector energy13, over-and-above the 17% consumed by Coke and 
petroleum.  Therefore in total these six energy-intensive sectors consume 67% of all 
Industrial sector energy. 
 
For the purpose of this analysis, the CCA data have the benefit of comparing changes in 
energy use to more appropriate measures of sector output (where this is available), such as 
tonnes of product for material sectors.  It also eliminates distortions to DECC/ONS data 
introduced by changes in SIC sector coverage since any change in companies party to a 
sector-level CCA (as opposed to an individual CCA) must be accurately logged in terms of 
its impact on energy use and output.  On the other hand, CCAs are likely to represent the 
best case improvement in energy efficiency since the incentive to improve is greater (an 
80% reduction in the Climate Change Levy).  Therefore where the proportion of a sector 
outside of CCAs is large, then estimates based on the performance of companiesô party to 
these agreements may overstate the overall realisation rate of a sectorôs energy savings 
opportunities.   
 
The reduction in energy intensity by companies party to CCAs in the remaining four most 
energy consuming Industrial sectors (i.e. excluding Chemicals, chemical products and man-
made fibres, and Coke, refined petroleum products and nuclear fuels), along with each 
CCAôs share of the corresponding SIC sectorôs energy consumption, is given in Table 13.  
Where a number of CCAs are administered by different associations within each Industrial 
SIC sector, these have been aggregated (for example, within Food and drink manufacturing 
there is a CCA administered by the Food and Drink Federation, but also several others), and 
the change in SIC sector energy intensity is the weighted average of the CCAs.  A full 
breakdown of CCA data can be found in Annex B.   
 
The CCA measurement periods are 2002, 2004, 2006 and 2008.  To calculate the change in 
energy intensity between 2006 and 2009, the change between 2006 and 2008 was 
annualised and then scaled up.  To check that the annual change for each sector over this 
period was not anomalous, it was compared with the annual change between 2002 and 
2008.  It is acknowledged that companiesô party to CCAs are likely to represent best practice 
for reductions in energy intensity.  To compensate for this, we assume that companies not 
party to CCA agreements have reduced their energy intensity by between zero (ólowest rate 
of energy intensity changeô) and the average rate for companies in their sector that are party 
to CCAs.  
 
For sectors consuming the remaining 33% of Industrial sector energy, we assume that the 
reduction in energy intensity is between the zero and ï6.0%, the average for all CCAs for 
which energy intensity can be calculated. 
 
To estimate the proportion of a sectorsô energy intensity change due to low-cost initiatives, 
we conducted a literature review and contacted the relevant trade associations25.  None of 
the respondents was able to estimate the percentage of energy savings due to such 
measures.  Therefore the proportion of the change due to low-cost interventions was 
assumed to be between that of the Chemicals sector, and the average of the four sectors in 
the Carbon Trust study16.  The study identified that within the overall Chemicals sector 
energy savings opportunity identified in 2006: 

¶ 19% was from ócarbon and energy managementô  

¶ 3.3% from óheating, ventilation and air conditioningô and  

                                                
24

 UK Petroleum Industry Association, personal communication 

25
 Food and Drink Federation, Mineral Products Association, UK Steel, British Glass and the Confederation of 
Paper Industries. 
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¶ 0.7% was from ócontrols and operationsô. 

Table 13:  Implied change in industrial sub-sector energy intensity 2006-2009 as a result of Climate 
Change Agreements 

SIC 
(92) 

code 
SIC Sector 

CCA 
Administrator 

CCA share 
of SIC 
sector 

energy con-
sumption 

Intensity 
change 
2006-8 

(%) 

Implied 
intensity 
change 
2006-9 

(%) 

Lowest 
rate of 
energy 

intensity 
change 
2006-9 

(%) 

Annual 
change 
2006-8 

(%) 

Annual 
change 
2002-8 

(%) 

15 
Manufacture of 
food products 
& beverages 

Food and Drink 
Federation; Other 

76% -4.0 -6.0 -4.5 -2.2 -1.7 

21 
Manufacture of 
pulp, paper & 
paper products 

Confederation of 
Paper Industries 

58% -3.0 -4.4 -2.5 -1.4 -2.1 

26 

Manufacture of 
other non-
metallic 
mineral 
products 

Mineral Products 
Association; British 

Glass; British 
Ceramic 

Confederation; 
Other 

80% -3.6 -5.3 -4.3 -1.9 -1.6 

27 
Manufacture of 
basic metals 

UK Steel 100% -1.8 -2.6 -2.6 -0.9 -1.6 

 
We assume that these all have paybacks of less than one year and therefore 23% of the 
overall savings opportunity for this sector can be defined as no cost / low cost.  The same 
analysis for the Public, Services, Retail and Chemicals sectors puts the average share of low 
cost opportunities at 68%. 
 
The study identified that for the Chemicals sector, 39% of the low cost opportunity was 
realised between 2006 and 2009, compared to 22% of the overall opportunity.  This gives a 
low cost opportunity realisation rate to total opportunity realisation rate for the Chemicals 
sector of 0.4:1 [(39% of 23% =) 9% to 22%].  Or, for every 1% fall in overall energy intensity, 
0.4% is due to low cost initiatives; applying this ratio gives the maximum (ómaxô in Table 14) 
remaining low cost savings opportunity in 2009. 
 
The average low cost realisation rate for the Public, Services, Retail and Chemicals sector 
was 46% compared to 39% of the overall opportunity.  This gives an average low cost 
opportunity realisation rate to total opportunity realisation rate of 0.8:1 [(46% of 68% =) 31% 
to 39%].  Applying this ratio gives the minimum (óminô in Table 14) remaining low cost 
savings opportunity in 2009. 
 
Based on this approach and the estimated changes in energy intensity outlined above, Table 
15 summarises the range of remaining low-cost savings opportunity by industrial sub-sector. 
 
The breakdown of energy consumption by fuel, as well as the unit price of each type of fuel, 
can be found in Annex B.  Prices shown exclude the Climate Change Levy, which is not a 
real economic saving but a reduction in tax.  To calculate the financial value for each sub-
sector, the range of savings opportunities identified in Table 14 is multiplied by 2009 energy 
consumption, which is in turn multiplied by the unit price of electricity (Table 15).  For Basic 
metals and Coke and refined petroleum products, ómanufactured fuelsô such as blast furnace 
gas represent a significant proportion of the total energy consumption.  These have not been 
included in the weighted average price of electricity for these sectors.  This methodology 
assumes that any reduction in these sectorsô energy use comes from the other sources of 
energy. 
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Table 14: 2009 low cost savings opportunity by industrial sub-sector 2009 

SIC 
(92) 

code 
SIC Sector 

Share of 
industrial 

energy use 

Implied 
intensity 
change  

2006-9 (%) 

Lowest rate 
of energy 
intensity 
change  

2006-9 (%) 

Defra low-
cost 

savings 
opportunity 
in 2006 (%) 

Range of low 
cost savings 

opportunities, 
2009 (%) 

      
min max 

23 
Coke, refined 

petroleum products 
& nuclear fuel 

17% -6.3 N/A 2.0 0.0 0.0 

24 
Chemicals, chemical 

products & man-
made fibres 

15% 
39% of 2006 low-cost 
opportunity realised 

7.0 4.3 4.3 

15 
Food products & 

beverages 
11% -6.0 -4.5 5.5 0.7 3.6 

26 
Non-metallic mineral 

products 
9% -5.3 -4.3 4.8 0.6 3.1 

27 Basic metals 8% -2.6 -2.6 4.4 2.3 3.3 

21 
Pulp, paper & paper 

products 
7% -4.4 -2.5 4.5 1.0 3.5 

 
Other 33% -6.0 0.0 4.8 0.0 4.8 

 
Weighted average 

    
1.0 3.4 

 

Table 15: The range of low-cost savings opportunities available to each industrial sub-sector 2009 

SIC 
(92) 

code 

Industrial sub-
sector 

Energy 
consumption 
2009 (Ktoe) 

Range of low-
cost savings 

opportunities, 
2009 (%) 

Range of low-
cost savings 

opportunities, 
2009 (Ktoe) 

Weighted 
average 
energy 
price 

(p/kWh) 

Range of low-cost 
savings 

opportunities, 
2009 (£M) 

   
min max min max 

 
min max 

23 

Coke, refined 
petroleum 
products & 
nuclear fuel 

5,666 0.0 0.0 0.0 0.0 2.98 0.0 0.0 

24 

Chemicals, 
chemical 

products & man-
made fibres 

4,555 4.3 4.3 194.5 194.5 3.97 89.6 89.6 

15 
Food products & 

beverages 
3,389 0.7 3.6 23.7 123.3 3.70 10.2 53.0 

26 
Non-metallic 

mineral products 
2,776 0.6 3.1 15.5 84.8 2.64 4.8 26.0 

27 Basic metals 2,498 2.3 3.3 58.0 83.3 4.84 32.5 46.7 

21 
Pulp, paper & 

paper products 
2,032 1.0 3.5 19.9 70.3 3.75 8.7 30.6 

 
Other 14,432 0.0 4.8 0.0 692.7 4.68 0.0 376.5 

 
Total 

      
145.7 622.3 

 
The carbon dioxide equivalent (CO2e) savings for industrial sub-sectors, derived using the 
conversion factors from the previous Defra study for 200618, are shown in Table 16.  The 
ósector conversion factorô is the average of the conversion factors for each energy type 
weighted according to the energy mix for that sector. 
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Table 16: Potential carbon dioxide equivalent savings for industrial sub-sectors from low cost energy 
savings opportunities 2009 

Industrial sub-
sector 

Range of low-
cost savings 

opportunities, 
2009 (Ktoe) 

Conversion factor by Energy type  
(tCO2e/toe) 

Sector 
conversion 

factor 
(tCO2/toe) 

Range of low-
cost savings 

opportunities, 
2009 (KtCO2e) 

  min max Coal 
Gas 
oil 

Fuel 
oil 

Natural 
Gas 

Electricity 
  

min max 

Coke, refined 
petroleum 
products & 
nuclear fuel 

0.0 0.0 3.8 2.9 2.9 2.2 5.0 3.5 0 0 

Chemicals, 
chemical 
products & man-
made fibres 

194.5 194.5 3.8 2.9 2.9 2.2 5.0 3.3 638 638 

Food products & 
beverages 

23.7 123.3 3.8 2.9 2.9 2.2 5.0 3.1 74 384 

Non-metallic 
mineral products 

15.5 84.8 3.8 2.9 2.9 2.2 5.0 3.2 50 272 

Basic metals 58.0 83.3 3.8 2.9 2.9 2.2 5.0 3.8 222 319 

Pulp, paper & 
paper products 

19.9 70.3 3.8 2.9 2.9 2.2 5.0 3.2 64 227 

Other 0.0 692.7 3.8 2.9 2.9 2.2 5.0 3.6 0 2,518 

Total Industrial                 1,049 4,359 

 

4.1.2 Service sector 

The share of service sector energy consumption by sub-sector in 2008 is shown in Figure 
11. 

Figure 11: Services sub-sector energy consumption (2008)  

 

Source: DECC (2010), Energy Consumption in the UK, Industrial (Service; Transport) Data Tables: 

2010 update 
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The sub-sectors used by DECC in their annual Energy Consumption Service Sector Data 
Tables13 are also those used in the Defra Business Benefits study for 2006.  The low cost 
energy savings opportunities for Services sub-sectors according to this study are shown in 
Table 17.   

Table 17: Low cost energy savings for Services sub-sectors for 2006 

Service sub-sector 
Estimated savings 

opportunity in 2006 (%) 

Retail 11.3 

Hotels 13.0 

Warehouses 10.0 

Commercial offices 17.4 

Education 10.0 

Government 15.0 

Sports & leisure 7.4 

Health 6.7 

Other 11.0 

Source: Oakdene Hollins & Grant Thornton for Defra (2007), Quantification of the business benefits of 
resource efficiency 

 
As outlined above, the change in the DECC methodology for calculating energy consumption 
means that year-on-year comparisons of energy intensity are potentially misleading.  
However unlike the situation with the Industrial sector, the Carbon Trust (2010)16 provides 
Service sub-sector realisation rates for efficiency measures with a payback of less than one 
year for the high-level Private, Services and Public sub-sector categories.  In addition they 
provide a realisation rate for the Retail sector which represents 20% of all Service sector 
consumption (see Figure 11).   
 
The Carbon Trustôs estimated realisation rate to 2009 of measures with a payback of less 
than one year that existed in 2006/07 was: 

¶ 45% for the Public sector  

¶ 41% for Services and  

¶ 58% for Retail.   
 
The remaining opportunity in 2009 can then be calculated by adjusting the data in Table 17 
to take into account any changes in real sub-sector output (Annex B), and applying the 
relevant remaining opportunity according to the Carbon Trust.  For Service sub-sectors, 
DECC only provides data to 2008 (see Figure 11); these were converted to an estimate for 
2009 energy consumption by adjusting for the change in real sector GVA14. 
 
To convert the remaining low cost opportunity for each sub-sector to a financial value, the 
unit energy savings opportunity was multiplied by the weighted average unit cost of energy 
(Annex B).  The results are shown in Table 18. 
 
The CO2e savings for each Service sub-sector, derived using the conversion factors from the 
previous Defra study for 200618, are shown in Table 19. 
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Table 18: Estimated low-cost energy savings opportunities by Service sub-sector available in 2009 

Service sub-
sector 

Estimated 
savings 

opportunity 
in 2006 (%) 

Carbon 
Trust 

realisation 
rate 

Remaining 
opportunity 

(%) 

2009 
savings 

opportunity 
(Ktoe) 

Weighted 
average 

energy price 
(p/kWh) 

2009 
savings 

opportunity 
(£M) 

       
Retail 11.3 58% 4.7% 164 7.36 140 

Hotels 13.0 41% 7.7% 167 5.13 99 

Warehouses 10.0 41% 5.9% 124 5.50 79 

Commercial 
offices 

17.4 41% 10.3% 152 5.74 101 

Education 10.0 48% 5.2% 139 4.42 71 

Government 15.0 48% 7.8% 135 4.60 72 

Sports & leisure 7.4 41% 4.4% 36 5.65 24 

Health 6.7 48% 3.5% 51 4.06 24 

Communication 11.0 41% 6.5% 30 8.10 29 

Other 11.0 41% 6.5% 54 5.36 33 

Total Services 
  

6.3% 
  

673 

 

Table 19: Potential carbon dioxide equivalent savings for Service sub-sectors from low cost energy 
savings opportunities 2009 

Service sub-
sector 

Savings 
opportunity, 
2009 (Ktoe) 

Conversion factor by energy type 
(tCO2e/toe) 

Sector 
conversion 

factor 
(tCO2/toe) 

Savings 
opportunity, 

2009  
(KtCO2e) 

  
Electricity 

Natural 
Gas 

Oil 
  

Retail 164 5.0 2.2 2.9 4.3 704 

Hotels 167 5.0 2.2 2.9 3.4 559 

Warehouses 124 5.0 2.2 2.9 3.5 437 

Commercial 
offices 

152 5.0 2.2 2.9 3.6 549 

Education 139 5.0 2.2 2.9 3.1 426 

Government 135 5.0 2.2 2.9 3.1 422 

Sports & leisure 36 5.0 2.2 2.9 3.6 130 

Health 51 5.0 2.2 2.9 2.9 148 

Communication 30 5.0 2.2 2.9 4.6 140 

Other 54 5.0 2.2 2.9 3.5 185 

Total Services 
     

3,701 

 
 

4.1.3 Road freight 

Annex D provides a detailed assessment of the UK Road freight sector, and this section 
summarises the findings.  Table 20 shows the estimated energy consumption, fuel 
consumption and emissions within the UK Road freight sector in 2009.  Please note: the 
previous Defra study for 2006 focused solely on the activities reported in government 
statistics, namely, the ómainly public haulageô of HGV and LGV, i.e. the first two activities 
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shown in Table 20, with the ómainly own account26ô being covered within the individual 
sectors. 
 

Table 20: A summary of UK road freight energy consumption split by activity in 2009 

Activity 
Energy 

consumption (Mtoe) 
Fuel consumption 

(Ml) 
Emissions 

(MtCO2) 

HGV ï mainly public haulage 8.16 9,840 23.41 

LGV ï mainly public haulage 5.44 6,560 15.61 

Mainly own account ï HGV and LGV 8.34 10,052 23.92 

Total 21.94 26,452 62.94 

Please note: the ómainly public haulageô data were split between HGV and LGV using the 2008 ratio 
from data provided by DECC. 

 
The Chartered Institute of Logistics and Transport (CILT) reports that only a small number of 
companies operating in the sector have fully engaged in energy (emissions) reduction, 
although the tendency is for these to be the large companies.  This observation appears to 
be confirmed by DECC energy intensity figures which show that, whilst fluctuations in energy 
intensity have taken place between 1990 and 2008, no change in the underlying energy 
intensity occurred.  It is therefore assumed that the estimated 11% no cost / low cost savings 
opportunity determined within the previous Defra study for 2006 remains. 
 
Table 21 shows the estimated savings opportunities assuming an 11% saving can be 
achieved through no cost / low cost interventions.  The savings opportunity is much higher 
than the 2006 Defra study estimates for 2006 due to the inclusion of the ómainly own 
accountô operations.  On a like-for-like basis the savings opportunity would be £1.9 billion, 
i.e. the forecourt price for the two ómainly public haulageô components, instead of the 
£2.0 billion estimated in the previous study for 2006. For this study it is considered 
appropriate to consider the economic savings using the bulk diesel price as the minimum 
savings opportunity and using the forecourt price as the maximum savings opportunity. 

Table 21: a summary of UK road freight savings opportunity split by activity, 2009 

Activity 
Energy 

consumption 
(Mtoe) 

Fuel consumption 
(Ml) 

Emissions 
(MtCO2) 

Economic savings (£M) 

Using bulk 
diesel 
price 

Using 
forecourt 

price 

HGV ï mainly 
public haulage 

0.90 1,082 2.58 924 1,130 

LGV ï mainly 
public haulage 

0.60 722 1.72 617 754 

Mainly own 
account ï HGV 
and LGV 

0.92 1,106 2.63 945 1,155 

Total 2.42 2,910 6.93 2,486 3,039 

 
 

4.1.4 Energy summary 

Savings by sub-sector from low-cost energy efficiency measures are shown in Table 22. 
 

                                                
26 óOwn Accountô is defined as Goods vehicle operators who only carry goods in the course of their own trade or 
business  
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Table 22: summary of financial and CO2 equivalent savings from low-cost energy efficiency measures 
2009 

Sub-sector 
Savings 

opportunity 
(Ktoe) 

Savings 
opportunity 

(£M) 

Savings 
opportunity 

(KtCO2e) 

Chemicals, chemical products & man-
made fibres 

195 90 638 

Food products & beverages 73 32 229 

Non-metallic mineral products 50 15 161 

Basic metals 71 40 270 

Pulp, paper & paper products 45 20 146 

Other Industrial 346 188 1,259 

Total Industrial 780 384 2,704 

Retail 164 140 704 

Hotels 167 99 559 

Warehouses 124 79 437 

Commercial offices 152 101 549 

Education 139 71 426 

Government 135 72 422 

Sports & leisure 36 24 130 

Health 51 24 148 

Communication 30 29 140 

Other Service 54 33 185 

Total Service 1,053 673 3,701 

HGV ï mainly public haulage 900 1,027 2,580 

LGV ï mainly public haulage 600 686 1,720 

Mainly own account ï HGV & LGV 920 1,050 2,630 

Total Road freight 2,420 2,763 6,930 

TOTAL 4,253 3,820 13,335 

 
 
The CO2e savings opportunity in the Industrial sector had declined by 52% from 200618 and 
49% for the Service sector. Since the energy savings opportunity is estimated to have 
declined on average by 54% and 49% respectively (i.e. by a similar magnitude to the 
changes in CO2e savings opportunity), it is clear that there has been minimal impact from a 
change in energy mix on potential CO2e savings. Meanwhile the savings opportunity in the 
Transport (road freight) sector has increased by 41%. 
 
Among industrial sub-sectors, it is for heavy consumers that the savings opportunity has 
declined by more than the average. For example within Basic metals the CO2e  opportunity 
has declined by 62%, the same is true for Food and beverages and Pulp and paper, while 
the opportunity in Coke and refined petroleum products has disappeared altogether. 
 
Among Service sub-sectors, the Retail sectorôs CO2e savings opportunity has declined by 
65%, while Education has declined by only 23%, Government by 21% and Health by 20%. 
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4.2 Waste 
 
This section is split into four main parts, namely, the evaluation of: 

¶ Construction, demolition and excavation waste (CDEW) 

¶ Mining and quarrying waste 

¶ waste from commercial and industrial sources. 
 

4.2.1 Construction, demolition and excavation waste (CDEW)  

4.2.1.1 Background 

The Defra Business Benefits study for 2006 broke the 105.5 Mt of inert arisings of UK 
CDEW down by end fate using data contained in WRAPôs Quick Wins report27 (Figure 12).  
This showed that over 50% was recycled but 31% was still being sent to landfill.  The 2006 
study estimated that 19.66 Mt of hard CDEW could be diverted from landfill to recycling.  In 
addition, using the BRE smartwaste tool it was estimated that a waste reduction opportunity 
of 0.71 Mt existed for other materials, such as plasterboard, timber, steel, non ferrous metals 
and packaging. 
 
This section of the report reviews the two waste savings opportunities: 

¶ diversion of waste from landfill 

¶ waste reduction. 

Figure 12: UK CDEW by end fate 2006 

 

Source: WRAP (2007), WAS7-001 Final Report on Waste Management Quick Wins 

4.2.1.2 Diversion of waste from landfill by country 

England 
The 2005 Communities and Local Government report28 estimated that 89.6 Mt of CDEW 
were generated in England in 2005 of which 27.7 Mt (30.9%) were sent to landfill.  In 
addition, the report shows that 18.1 Mt or 69% of the 27.7 Mt assigned to landfill was clean 
excavation waste (Annex E).   

                                                
27

 WRAP (2007), WAS7-001 Final Report on Waste Management Quick Wins  

28
 Communities and Local Government (2005), Survey of arisings and use of alternatives to primary aggregates 

in England 
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The National Audit Office reports29 that the landfilling of CDEW in England fell by 28% or 
7.6 Mt between 2005 and 2008.  Figure 13 shows that between the base year for this project 
(2006) and 2008, landfilling of CDEW fell by ca.6.9 Mt. 

Figure 13: The landfill of CDEW in England 2005 to 2008 (Mt). 

 

Source: National Audit Office (2010), Reducing the impact of business waste through the business 
resource efficiency and waste programme 

 
Wales 
The Environment Agency Wales report30 states that 12.2 Mt of CDEW were generated in 
Wales in 2005 of which 10% (1.2 Mt) was sent to landfill.  WRAP reports31 that: ñIn 2007 
around 2.5 million tonnes of construction and demolition waste was handled by waste 
facilities in Wales, and it is estimated that about half of this was sent to landfillò.  This 
suggests that little change in the volume of waste sent to landfill in Wales occurred between 
2005 and 2007. 
 
Scotland 
No specific data could be identified that quantified the level of CDEW sent to landfill in 
Scotland between 2006 and 2009 although SEPA report that CDEW fell from 11.8 in 2006 to 
8.6 in 2008.   
 
Northern Ireland 
The Environment & Heritage Service in Northern Ireland reports32 that 1.8 Mt of CDEW were 
generated in Northern Ireland in 2004/05 and 1.7 Mt in 2005/06.  In 2005/06 0.65 Mt tonnes 
were sent to landfill.  The report shows that 0.30 Mt of the 0.65 Mt was disposed of as waste 
but, unlike in England, clean ómixedô CDEW represented the most significant opportunity at 
0.15 Mt or 49% of the total. 

                                                
29

 National Audit Office (2010), Reducing the impact of business waste through the business resource efficiency 

and waste programme 

30
 Environment Agency Wales, Building the future: a survey on the arising and management of construction and 

demolition waste in Wales 2005-06 

31
 WRAP Website available at URL http://www.wrap.org.uk/construction/wales.html 

32
 Capita Symonds for Environment & Heritage Service (2006), Survey of arisings and use of construction, 

demolition and excavation waste as aggregate in Northern Ireland in 2004/05 & 2005/06 
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The Northern Ireland Environment Agency reports33  that in 2008 1.2 Mt of CDEW were 
landfilled in Northern Ireland.  The report states that the significant increase in landfill 
between the 2005/06 and 2008 surveys is probably due to a number of landfills not 
accepting CDEW as capping or engineering material in 2005. 
 
Summary and analysis 
Based on this analysis it is estimated that CDEW sent to landfill in the UK fell by ca.9.75 Mt 
between 2006 and 2009 with the estimated waste sent to landfill in 2009 being 23.25 Mt.  
However, this represents total waste sent to landfill, some of which will be sent for beneficial 
re-use, such as landfill engineering and capping and some for disposal.  From a resource 
efficiency perspective, it is the waste sent for disposal that represents the most significant 
opportunity.   
 
The Strategic Forum for Construction, which had responsibility for delivering the voluntary 
Halving Construction, Demolition and Excavation Waste to Landfill by 2012 compared to 
2008 initiative, reports a 2008 baseline of 12.55 Mt; showing a reduction of 5.55 Mt sent for 
landfill disposal in England between 2005 and 200834.   
 
Based on this analysis it is suggested that: 

¶ The 19.66 Mt diversion from landfill opportunity for 2006 shown in the Defra Business 
Benefits report represented an overestimate, since there is no evidence provided in 
subsequent reports that ñone half of the material sent for re-use in exempt activities is 
actually landfilled by another nameò; an assertion made in the WRAP Quick Wins 
report.  Taking landfill engineering and capping into consideration it is estimated that 
in 2006 the UK landfill diversion opportunity stood at 13.06 Mt.   

¶ The estimate of savings opportunity in 2009 stood at 6.5 Mt. 

4.2.1.3 Waste reduction 

There may be opportunities to reduce waste in the sector through initiatives such as in-situ 
site remediation and increased refurbishment; however there is little data to show the 
potential of such activities.  Therefore this section focuses on construction waste and more 
specifically the output and intensity changes within the Construction sector between 2006 
and 2009. 
 
Output 
Table 23 shows the output from the Construction sector in Great Britain between 2006 and 
2009.  This shows that output fell by £11.2 billion or 10.3% between 2006 and 2009. 

Table 23: Construction output (constant (2005) prices, seasonally adjusted) in £M 

Year 
Housing new 

work 
Non-housing 

new work 

Housing repair 
and 

maintenance 

Non-housing 
repair and 

maintenance 
Total output 

2006 21,995 40,150 23,210 23,009 108,364 

2007 22,188 42,357 23,041 23,366 110,952 

2008 18,336 44,156 23,677 23,546 109,716 

2009 14,192 40,457 21,501 21,002 97,152 

Source: ONS (March 2010), Statistical bulletin: output in the construction industry 

                                                
33

 NI Environment Agency  available at URL: http://www.ni-environment.gov.uk/niea_2008_cdew_report-2.pdf  

34
 http://www.strategicforum.org.uk/pdf/Waste_Draft_Part%202_22-3-10V4.pdf 

http://www.ni-environment.gov.uk/niea_2008_cdew_report-2.pdf
http://www.strategicforum.org.uk/pdf/Waste_Draft_Part%202_22-3-10V4.pdf
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Intensity 
The change in intensity can be calculated by firstly determining the change in waste arisings 
between 2006 and 2009 and then subtracting the change due to output, i.e. the 10.3% 
derived above. 
 
It is estimated that the waste arisings in the Construction sector in 2006 were 15.0 Mt.  This 
estimate is derived using the data contained in Annex E and NFDC data which states that 
32.8 Mt of demolition waste were generated in GB in 2006.  An estimate of the total 
construction waste arisings in 2009 can be produced using the benchmarks developed by 
the Construction Resource and Waste Platform35 (Table 24).  This shows the estimated 
waste arisings to be 12.6 Mt.  This shows that waste arisings from the GB Construction 
sector fell by 2.4 Mt or 16% between 2006 and 2009.  Therefore it is estimated that of the 
16% reduction in waste arisings 10.3% is due to changes in output and 5.7% due to intensity 
changes or resource efficiency improvements.  Since the Defra Business Benefits study for 
2006 reported resource efficiency savings of 15% in 2006, it is estimated that the savings 
opportunity in 2009 stood at 9.3% or 1.17 Mt. 

Table 24: Estimate of waste arisings in the GB construction sector in 2009 

 
Housing new 

work 
Non-housing 

new work 

Housing 
repair and 

maintenance 

Non-housing 
repair and 

maintenance 
Total output 

Output (£M) 14,192 40,457 21,501 21,002 97,152 

Benchmark waste 
arisings (tonnes/£100k) 

16.3 16.2 9.4 8.1  

Total estimated waste 
arisings (Mt) 

2.3 6.6 2.0 1.7 12.6 

 

4.2.1.4 Waste savings opportunity 

From a tonnage perspective the above analysis shows that in 2009 the diversion from landfill 
opportunity stood at 6.5 Mt and the waste reduction opportunity at 1.17 Mt. 
 
From an economic perspective the WRAP report Assessing the costs and benefits of 
reducing waste in construction estimates that the average net benefit from resource 
efficiency is 0.4% of the building project value (total savings 0.77% minus total cost 0.37%).  
The types of intervention included are:  

¶ Develop quality SWMP: Additional time beyond minimum legal compliance (England 
only) to develop plan with quality forecasts (including using the Net Waste Tool) and 
robust management actions. 

¶ Develop site logistics strategy: Planning time required to establish how materials are 
to be delivered, stored and moved around the site. 

¶ Site training: Time to provide training, and site operativesô time to receive training 
(five ½hr briefings for 10 operatives per session). 

¶ Materials storage: Nominal allowance for construction of hard standing and 
temporary shelter for materials (or cabin hire). 

¶ Management time: Additional time required to ensure SWMP is adhered to, including 
materials handling, re-use of materials on site, efficient installation and waste 
segregation (2.5hrs per week for ¾ of the programme). 

                                                
35

 Construction Resources and Waste Platform (2009), Benchmarks and baselines  
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¶ Updating SWMP: The SWMP needs to be reviewed and updated throughout the 
project.  This cost allows for a 4 hour review every 3 months. 

¶ Site segregation: To ensure good segregation, this cost allows for a single individual 
to sort and move wastes and monitor the re-use of materials on site.  (Included part-
time for 50% of the programme as reduced demand during early packages.) 
 

The types of intervention not included within the report are changes in design specification. 
 
Therefore, since the UK Construction sector is valued at £110 billion36, the savings 
opportunity is estimated to be £440 million. 
 
Using the conversion factors used in the original Defra study37 it is estimated that the 6.5 Mt 
of landfill diversion potential equates to a CO2 saving of 6,500 to 65,000 tonnes and the 
waste prevention opportunity 1.1 Mt.   
 

4.2.2 Mineral waste 

Figure 14 shows the material flows and waste arisings within the UK minerals sector.  The 
analysis shows the steady decline in material flows, including a reduction of 30 Mt or 10% 
between 2006 and 2008; in line with the 10.3% decline between 2006 and 2009 seen in the 
Construction sector, discussed above. 
 
Figure 15 shows waste arisings from the UK Minerals sector between 1990 and 2006.  This 
shows that over the period waste dropped from 143,000 tonnes to 89,000 tonnes.  Although 
the fall in output (Figure 14) clearly had a significant impact on waste arisings, dividing 
material flow by waste arisings shows that steady resource efficiency (intensity) 
improvements have been made over the period (Figure 16).  The analysis shows that waste 
equated to 38% of material flow in 1990 and this had reduced to 30% in 2006. 

                                                
36

 Strategy for sustainable construction (2009), Progress report Sept 2009 

37
 Oakdene Hollins for Defra (2009), Quantification of the potential CO2 savings from resource efficiency in the 

UK 



 

P a g e  |  4 8  
 

 

Figure 14: UK minerals material flows 1990 to 2008 

 

Source: ONS (2010): Environmental Accounts 2010 

 

Figure 15: UK minerals waste arisings 1990 to 2006 

 

Source: From the Defra and the UK Minerals Year Book, published by British Geological Survey 
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Figure 16: Intensity (waste arisings / material flow) within the UK minerals sector 1990 to 2006 

 

 
Table 25 shows the extrapolation of the data contained within Figure 14, Figure 15 and 
Figure 16.  It is estimated that with the output and intensity changes that the 4.85 Mt 
diversion from landfill opportunity in 2006 will have reduced to 4.15 Mt with an economic 
saving of £35.3 million. 

Table 25: summary of output and intensity changes 2006 to 2009 

Waste arisings Reason for change 2006 to 2009 

2006 2009 Output Intensity 

Mt Mt Mt % Mt % 

88.8 75.5 7.3 8.2 6.1 6.9 

 
Taking the carbon conversion factor from the previous Defra study for 2006, namely 6 
kgCO2/t, it is estimated that the savings opportunity in 2009 was 24,900 tonnes. 
 
 

4.2.1 Commercial and industrial waste 

4.2.1.1 Waste reduction 

For the Commercial and Industrial sectors, the final results of the Defra Survey of 
Commercial and Industrial Waste Arisings 2009 for England have been used as the primary 
data source to analyse waste reduction achievements.  These data can be extrapolated to 
the whole of the UK based upon the national breakdowns of waste arising from the 2006 
submission to Eurostat38.  Full details on the methodology used to calculate UK C&I waste 
arisings can be found in Annex F.  As noted in Section 3.1.2, the 2006 baseline waste data 
is based upon projections from the 2002/03 C&I Waste Survey.  This does affect the 
reliability of the 2006 C&I Waste estimates and the analysis preformed from them.  However 
because no alternative estimates for the 2006 base year are available, this data has been 
used as the baseline for the waste estimates within this study. 
 
 

                                                
38

 An alternative approach that can be used is to add up the results of the national surveys, with the caveat that 
the years differ (see Annex F for these results).  However there is not a significant difference in the results 
obtained. 
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UK C&I waste arisings estimates for the sectors included in the survey (i.e. excluding 
Agriculture, Mining, Construction and Waste Management) can be found in Table 26 
alongside the 2006 estimates.  Overall there is a 24% fall in C&I waste arisings between 
2006 and 2009, with waste in the Industrial sector has falling by 17% and waste in the 
Commercial sector has falling by 30%.  The Metal manufacturing sector is notable as being 
the only sector where waste rose over the period (rising 41%).   
 

Table 26: UK C&I waste 2006-2009 (Mt) 

Sector 2006 2009 
% change 
2006-09 

Food, drink & tobacco 7.9 5.8 -27% 

Textiles / wood / paper / publishing 6.0 4.0 -33% 

Power & utilities 7.0 6.9 -2% 

Chemicals / non-metallic minerals 6.5 4.4 -32% 

Metal manufacturing 3.8 5.3 41% 

Machinery & equipment (other) 3.9 2.7 -32% 

Subtotal ï Industrial 35.0 29.0 -17% 

Retail & wholesale 16.6 11.2 -33% 

Hotels & catering 4.7 3.3 -29% 

Public sector 7.2 5.3 -26% 

Transport & storage 3.4 2.7 -19% 

Other services 9.2 6.4 -31% 

Subtotal ï Commercial 41.1 28.9 -30% 

Total 76.1 58.0 -24% 

Sources: calculated from Defra & EA C&I Waste Datasets 

 
 
To determine the progress in waste reduction over the period, the changes in waste arising 
need to be compared to the changes in GVA.  Overall, GVA for the other C&I sectors fell by 
only 1.5% between 2006 and 2009, but this modest decline - caused largely by strength in 
the large Service sector - masks steep declines in GVA in many Industrial sectors.  Using 
the GVA data, BAU scenarios can be generated to which actual waste arising can be 
compared (Table 27).  From this the achievements by sector can be calculated and 
compared to the opportunities identified in the previous Defra report for 2006.  One important 
point to note when interpreting these results is to appreciate the impact that the recent 
financial crisis may have had on industry activity during this period of turbulence. 
 
Overall the results show substantial progress in waste reduction between 2006 and 2009, 
equivalent to 14.1 Mt after accounting for changes in economic activity.  By applying the 
95% confidence intervals from the C&I Waste Statistics it is possible to develop error bands 
for this waste reduction estimates.  This gives a range of 9.1 to 19.1 Mt for the waste 
reduction achieved. 
 
The notable standout from the results is the Metal manufacturing sector, which has moved 
backwards in terms of its waste generation, which represents a new opportunity.  It is not 
known exactly what the large increase in waste arisings within the sector represents.  It is 
noted however that waste within the sector has fallen significantly since 2002 (where waste 
arisings were 7.5 Mt), which may be a more reliable gauge of resource efficiency progress in 
the sector than a comparison versus 2006.  Nonetheless, this additional waste reduction 
opportunity can be calculated in terms of their financial and carbon savings (Table 28).  A 
small opportunity is available for waste reduction in Power and utilities by virtue of the waste 
arisings not falling by as much as GVA for the sector.  The financial savings have been 
calculated by applying 2009 export prices for the Metals sector or by inflating the prices used 
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for 2006 for the Power and utilities sector (see Annex G).  The carbon savings have been 
calculated using the carbon conversion factors used in the previous Defra study for 2006.  
This gives a financial value of the waste reduction opportunity estimated at £1.00 billion, and 
a carbon savings are estimated at 3.86 MtCO2.  The ranges for these estimates are £749 
million to £1,274 million for the financial savings and 2.91 to 4.84 MtCO2. 
 
There is some variation in waste reduction performance elsewhere, with the greatest 
reductions having been achieved with the commercial sectors relative to economic activity.  
All of the sectors have met and exceeded the opportunities identified in the Defra study for 
2006.   
 

Table 27: Waste reduction in other C&I sectors, 2006-2009 (Mt) 

Sector 
2006 

GVA % 
change 

2009 Waste Reduction Savings 

Actual BAU Actual Achieved Opportunity 

Food, drink & tobacco 7.9 -3.6% 7.6 5.8 1.8 0.9 

Textiles / wood / paper / publishing 6.0 -11.2% 5.3 4.0 1.3 0.3 

Power & utilities 7.0 -7.3% 6.5 6.9 -0.4 0.0 

Chemicals / non-metallic minerals 6.5 -11.0% 5.8 4.4 1.4 0.5 

Metal manufacturing 3.8 -21.8% 2.9 5.3 -2.4 0.0 

Machinery & equipment (other) 3.9 -16.0% 3.3 2.7 0.6 0.0 

Retail & wholesale 16.6 -3.9% 15.9 11.2 4.7 0.8 

Hotels & catering 4.7 -1.5% 4.6 3.3 1.3 0.3 

Public sector 7.2 3.3% 7.4 5.3 2.1 0.0 

Transport & storage 3.4 -2.2% 3.3 2.7 0.6 0.0 

Other services 9.2 1.3% 9.3 6.4 3.0 0.4 

TOTAL 76.1 -1.5% 72.1 58.0 14.1 3.3 

Sources: calculated from Defra C&I Waste Datasets, ONS Blue Book 

 

 

Table 28: Valuation of waste reduction opportunity for other C&I sectors 2009 

Sector Mt £/tonne 
Saving 

(£M) 
kg CO2 / 
kg waste 

Saving 
(MtCO2e) 

Power & utilities 0.41 £22 £9 0.02 0.01 

Metal manufacturing 2.36 £420 £992 1.63 3.85 

Total 2.77 
 

£1,001 
 

3.86 

Sources: calculated from Defra C&I Waste Datasets, ONS Blue Book 

 

4.2.1.2 Waste diversion 

For landfill volumes, the C&I waste data for 2006 is not sufficient to make an accurate 
assessment as it does not break down waste management routes by sector.  Instead the 
waste management routes are listed on an aggregate level for all the sectors contained in 
the survey, and because the sectors included are different from those in the 2009 data, an 
effective comparison cannot be made over time (Household, Construction, Mining and 
Agricultural waste are included in the 2006 data in addition to the C&I sectors in the 2009 
survey).  However alternative data for C&I landfill volumes for England can be calculated 
from landfill returns data, at an aggregate C&I level.  These can be extrapolated up to the 



 

P a g e  |  5 2  
 

UK level and allow a comparison between 2006 and 2009.  (Annex F provides more details 
on the data sources and extrapolation).   
 
These data shows that between 2006 and 2009 the C&I landfill tonnage for the UK fell by 
6.1 Mt or 25.3%, slightly outpacing the decline in C&I Waste arising which fell by 23.9% 
(Table 29).  As a result the percentage of C&I waste sent to landfill fell from 31.5% in 2006 to 
30.9% in 2009.  In comparison the Defra C&I 2009 waste survey calculated the percentage 
of C&I waste sent to landfill at 23.5%39.  Due to the significant difference between these 
estimates, both have been used to model waste diversion achieved.  This gives a range for 
waste diversion achieved, with the average providing the middle estimate.  
 

Table 29: UK C&I landfill volumes (Kt) 

Year 2006 2009 Change (%) 

C&I Landfill Volumes 24,006  17,928  -25.3% 

C&I Waste Arising 76,122  57,965  -23.9% 

% Landfill 31.5% 30.9% 
 

Sources: calculated from Defra & EA C&I Waste Datasets 

 
 
The BAU scenario for waste diversion models the landfill volumes that would have occurred 
if the percentage of C&I waste sent to landfill was held constant at 2006 levels, i.e. if 31.5% 
of the 58.0Mt of waste arising was sent to landfill (18.3Mt).  This is then compared to actual 
percentages sent to landfill in 2009, for the two cases (30.9% and 23.5%).  The results are 
shown in Table 30, which shows that 2,508 tonnes of waste diversion have been achieved, 
leaving an opportunity of 6,362 tonnes, implying a realisation rate of 28%. 
 
 

Table 30: Waste diversion for C&I sectors, 2006-2009 (Kt) 

Scenario 
  

2006 2009 Waste Diversion Savings 

UK BAU Actual Achieved Opportunity Remaining 

High landfill (30.9%) 

24,006 18,280 

17,928 352 

8,870 

8,518 

Low landfill (23.5%) 13,616 4,664 4,206 

Average 15,772 2,508 6,362 

 
 
The waste diversion opportunities can be valued in financial terms by applying a cost per 
tonne of £70 for the opportunity40.  This values the opportunity at £445 million.  The carbon 
savings entailed can be calculated using the weighted average of the carbon conversion 
factors from the previous Defra study for 2006.  The carbon conversion factor comes to 
0.85 kg CO2 per tonne of waste, which puts the carbon savings resulting from the waste 
diversion opportunities at 5.40 MtCO2.  The range provided for these estimates are £294 
million to £596 million and 3.57 to 7.23 MtCO2. 
 
 

                                                
39

 Jacobs for Defra (2010), Commercial and Industrial Waste Survey 2009, Final Report 
40

 Based on the median landfill gate fee for the UK from WRAP (2010), Gate Fees Report 
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Table 31: Valuation of 2009 waste diversion opportunity for other C&I sectors 

Scenario Tonnes £/t 
Saving 

(£M) 
kgCO2/ 

kg waste 
CO2 Mt 

High landfill (30.9%) 8,518 

70 

£596.23 

0.85 

7.23 

Low landfill (23.5%) 4,206 £294.45 3.57 

Average (27.2%) 6,362 £445.34 5.40 

 
 
In terms of the sectors, Figure 17 gives an impression of the sectors where the greatest 
waste diversion opportunities lie.  Power and utilities (42%), Metal manufacturing (33%) and 
Hotels and catering (29%) have the highest fraction of their waste managed by land 
disposal.  By comparison Food, drink and tobacco (8%) and Textiles / wood / paper / 
publishing (11%) have relatively low quantities of waste sent to landfill.  In terms of materials 
the Defra 2009 C&I waste estimates reveal that mixed wastes (predominantly non-metallic 
waste i.e. packaging) account for 58% of the material managed by land disposal, followed by 
mineral waste (36%). 
 

Figure 17: Fraction of waste arising managed by land disposal in 2009 

 

Source: calculated from Jacobs for Defra (2010), Commercial and Industrial Waste Survey 2009, Final 
Report  

 

 

4.2.2 Waste ï progress in existing opportunity 

The remaining waste opportunities for 2009 are summarised in Table 32, and in Figure 18, 
which shows the relative split between waste reduction and diversion.  A total of 22.2 Mt of 
waste opportunities remain, most of which lie in waste diversion.  The financial value of the 
opportunities is £1.9 billion, most of which lies in waste reduction.  The potential carbon 
savings amount to 10.4 MtCO2e, which is fairly evenly split between waste reduction and 
waste diversion.  In terms of sectors the largest opportunities lie in the Metal manufacturing 
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and Construction sectors.  For Metal Manufacturing it is not known exactly what the large 
increase in waste arisings within the metals sector represents. 
 
By comparison the no cost / low cost waste savings estimates for 2006 were £2.7 billion and 
14.7 MtCO2e.  The opportunity has thus decreased by 28% in terms of the financial value, 
and by 29% in terms of carbon impact, which indicates a significant improvement between 
2006 and 2009. 
 
 

Table 32: Summary of the waste opportunities remaining in 2009 

Sector Type 
Opportunity 

Kt £M Kt CO2e 

Construction, demolition & excavation
41

 
Reduction 2,240 197  1,092 

Diversion 6,500 243  36 

Mining & quarrying Diversion 4,150 35 25 

Power & utilities Reduction 407 9 10 

Metal manufacturing Reduction 2,364 992 3,853 

C&I Landfill Diversion 6,513 445 5,402 

TOTAL  22,173 1,922 10,418 

 
 

Figure 18: Comparison of waste reduction and diversion opportunities 2009 

 
 

4.2.3 Waste ï new opportunities 

As a number of sectors have met the waste reduction opportunities estimated for 2006, it is 
necessary to set new targets for the future.  This is because it is not true that no further 
opportunities exist within waste reduction, only that those identified by the relatively few 
available case studies for 2006 have been realised. 
 
In 2009 WRAP published a study that quantified potential resource efficiency savings from a 
number of different interventions.  It took a top-down approach to identify potential CO2e 
savings from material efficiencies, and allocated these between supply intervention 
strategies that are aimed at influencing production, and demand strategies that are aimed at 

                                                
41

 The split between reduction and diversion for construction is based on the relative prices from the previous 
report 
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influencing consumption.  For each of the strategies identified the potential resource 
efficiency savings are quantified in terms of the impact they could have in reducing GHG 
emissions compared to a reference scenario.  The financial savings were measured by the 
reduced expenditure of the material inputs saved and the associated increase of the profits 
of the sector.  (More details on the study and the definitions of the scenarios are provided in 
Section 5.2 and Annex I).  Some of these savings were identified as being óQuick Winsô; that 
is savings that can be achieved in the short term (2010 to 2020) and that are being relatively 
easy to implement as they do not require additional costs or major technology and or cultural 
shifts.  Nevertheless some degree of these savings may be forward looking in their nature 
and it is possible that unintended consequences of material resource efficiency may exist.  
 
The carbon and financial savings of the Quick Wins scenario are listed in Table 33, broken 
down by sector.  The opportunities total 5.5 MtCO2 or £16.3 billion.  It is notable that Lean 
production (that is, reducing the material inputs into production processes through the design 
of lighter and leaner products) accounted for the majority of the carbon savings (54% of the 
total) and the financial savings (76% of the total) ï see Annex J for the breakdown between 
the types of interventions.  

Table 33: Quick Win waste opportunities to 2020 by sector
42

 

Sector 
Carbon 
(Kt CO2) 

Financial 
(£M) 

Agriculture, forestry & fishing
43

 161 362 

Mining & quarrying 91 325 

Food, drink & tobacco 100 219 

Textiles / wood / paper / publishing 404 1,388 

Power & utilities 1,237 3,489 

Chemicals / non-metallic minerals 1,570 4,396 

Metal manufacturing 1,043 2,683 

Machinery & equipment (other) 25 98 

Construction 510 2,161 

Retail & wholesale 29 111 

Hotels & catering 1 5 

Public sector 6 24 

Transport & storage 246 912 

Other Services 41 164 

Total 5,464 16,339 

Source: Produced from the data in Stockholm Environment Institute and the University of Durham for 
WRAP (2009), Meeting the UK climate change challenge: The contribution of resource efficiency 

 
A graphical breakdown of the carbon savings by each sector is given in Figure 19.  Three 
sectors account for 70% of the opportunity: Chemicals / minerals (29%), Power and utilities 
(23%) and Metal manufacturing (19%). 
 

                                                
42

 The WRAP data did not attribute the financial savings between sectors, so this has been performed here on 
the basis of the relative weights of the carbon savings for each of the interventions.  

43
 The WRAP savings for agriculture relate to material inputs.  For a broad review of greenhouse gas emissions 
abatement potential e.g. application of fertiliser and changing land use, the reader is referred to SAC (2008), 
UK Marginal Abatement Cost Curves for the Agricultural and Land Use, Land-Use Change and Forestry 
Sectors out to 2022, with Qualitative Analysis of Options to 2050 
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Figure 19: Carbon savings from Quick Win waste opportunities to 2020 by sector 

 

 Source: Produced from the data in Stockholm Environment Institute and the University of Durham for 
WRAP (2009), Meeting the UK climate change challenge: The contribution of resource efficiency 

 
 

4.2.4 Waste summary 

To summarise, the waste opportunity in 2009 comprises two parts: opportunity remaining 
from 2006 (Section 4.2.2) and new opportunities available (Section 4.2.3).  It is not 
completely clear as to whether the two parts overlap, but because a considerable proportion 
of the existing opportunity arose from sectors moving backwards, it has been assumed that 
this has not been built into the WRAP figures.  Additionally the degree of duplication in the 
sectors and intervention types listed is low.  Nevertheless it is noted however that the 
£3,675m of savings opportunity estimated for the metal manufacturing sector represents 
around 24% of sector GVA for 2009, largely due to the increase in waste arisings reported 
for the sector in the recent C&I waste survey. 
 
Table 34 presents the total waste opportunity for 2009, which are 15.9 MtCO2 and £18.3 
billion.  A striking observation is that the majority of the carbon savings are associated with 
the existing opportunities (much originating from landfill diversion) whereas the majority of 
the financial savings come from the new opportunities identified by WRAP. 
 

Table 34: Summary of waste opportunities for 2009 

 

Carbon 
(Kt CO2) 

Financial 
(£M) 

Existing Opportunity 10,418 1,922 

New Opportunity 5,464 16,339 

Total 15,881 18,260 

 
 

4.3 Water 
This section is split between the two freshwater users:  

¶ Public water supply: Water abstracted by water companies and distributed to end 
users. 

¶ Non-public supply: Water abstracted directly by end users. 
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4.3.1 Public water supply 

For public water supply, the Defra Environmental Statistics service provides annual UK 
updates (1990/91 to 2008/09) broken down by nation (England and Wales, Scotland and 
Northern Ireland).  Figure 20 shows that the total volume of water put into the UK public 
water supply has reduced year on year since 2003/04 with a 2.4% reduction between 
2006/07 and 2008/09. 
 

Figure 20: Water put into the UK public water supply 1990/91 to 2008/09 

 

Source: Defra (2009), e-digest of environmental statistics 2009; 
http://defraweb/evidence/statistics/environment/inlwater/alltables.htm 

 
The Defra/ONS Environmental Accounts44 reports that in 2006/7 the UK household sector 
accounted for circa 3.5 billion cubic metres per year and of the 6.1 billion cubic metres per 
year consumed in England and Wales, 3.2 billion is in the household sector, 1.3 billion from 
non-households and the remainder was lost due to supply and distribution leakages.     
 
This section provides an estimate of the savings made between 2006 and 2009 within: 

¶ supply and distribution leakages 

¶ household consumption 

¶ non-household consumption. 
 
This section provides an estimate of the savings made within these three areas.  Please 
note: household consumption is outside the scope of this project but is required in order to 
derive the savings made in non-household consumption.  In addition, much of the analysis 
focuses on data from England and Wales only since the datasets for Scotland and Northern 
Ireland were considered incompatible. 

                                                
44

ONS (2010), Environmental Accounts, Feb 2010 update  

http://www.statistics.gov.uk/downloads/theme_environment/ea-feb10.pdf 
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4.3.1.1 Supply and distribution leakages 

The opportunities in this area represent the savings for the water companies.  Figure 21 
shows that of the 14,755 million litres of water supplied each day in England and Wales in 
2007-08, 3,291 million litres or 22% are lost through supply pipe or distribution leakage.  
However, OFWAT reports that: 
 
ñMost water companies are now operating at their economic level of leakage.  This is the 
level of leakage at which it would cost more for a water company to further reduce its 
leakage than to produce water from an alternative source, and balances the needs of 
consumers and the environmentò. 
 

Figure 21: Public water supply in England and Wales (million litres per day) in 2007-08 
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Source: Defra (2009) Environment in Your Pocket, 
(http://www.defra.gov.uk/evidence/statistics/environment/eiyp/pdf/eiyp2009.pdf) 

 
This suggests that the no cost / low cost savings opportunities from leakage reduction are 
negligible.  Please note: Scottish Water reports that it will reach the economic level of 
leakage by 201445.   
 
Table 35 shows that from 2005/06 to 2007/08 supply losses through leakage in England and 
Wales fell from 23.3% to 22.3%, a fall of 4.3%. 
 

Table 35: Public water supply in England and Wales (million litres per day) 

Year 
Total public water 

supply 
Distribution leakage Supply pipe leakage 

% of total supply lost 
through leakage 

2005-6 15,357 2,611 966 23.3 

2006-7 14,994 2,545 873 22.8 

2007-8 14,755 2,468 823 22.3 

Source: OFWAT Data; http://defraweb/evidence/statistics/environment/inlwater/alltables.htm 
 

                                                
45

 Utility Week Website, available at URL http://www.utilityweek.co.uk/features/uk/four-ways-that-water-
companies.php  
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4.3.1.2 Household consumption 

Household customers account for the majority of the consumption of ópublic water supplyô 
with Defra/ONS Environmental Accounts (Feb 2010) reporting that household customers 
accounted for 71% in England and Wales in 2006/07.   
 
One significant factor in household water use and the savings in water usage between 2006 
and 2009 is whether the water is metered or unmetered.  OFWAT reports that:46 

¶ Between 2000/01 and 2008/09, average household water consumption in unmetered 
households in England increased by 1 litre from 149 to 150 litres per person per day 
(an increase of less than 1%).   

¶ Metered household water consumption decreased by 5 litres from 132 to 127 litres 
per person per day (a decrease of about 4%) over the same period.   

 
Based on the OFWAT statement that one third of households had water meters in 2008/09, 
it is estimated that the change in household water consumption between 2005/06 and 
2008/09 is a decrease per person per day of less than 0.5%.  It is recognised that the figures 
on which this calculation is based may have changed during that time period and that 
therefore this figure represents a rough average. 

4.3.1.3 Non-household consumption 

The Environmental Accounts (Feb 2010) reports that non-household customers accounted 
for 29% of public water consumption in England and Wales in 2006/07.  Figure 22 shows 
that the Service sector accounts for the majority (58%) followed by Manufacturing and then 
Agriculture. 

Figure 22: A breakdown of non-household consumption of public water in England and Wales (2006/07) 

 
 
 
Based on the overall reduction in water consumption of 2.4% and the savings made in 
leakage reduction and household consumption, it is estimated that a 5.2% saving was made 
in non-household consumption between 2005/06 and 2008/09, i.e. an annual saving of 
1.73%. 
 

                                                
46

 Defra website available at URL: 
http://www.defra.gov.uk/sustainable/government/progress/regional/summaries/16.htm  
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4.3.2 Non-public supply abstraction 

Non-public supply abstraction is dominated by non-household sources (Figure 23) and 
Defra/ONS Environmental Accounts show that, in England and Wales in 2006/07, non-
households accounted for 99.5%, with the remainder being households.  It is possible that 
energy supply comes out so highly in such figures due to the cooling requirements of 
hydropower plants in Wales, which return the water after it has been used.  This type of use 
is important when considering priority water efficiencies as it may be considered less 
impactful.  Please note: leakages are included within the consumption figures and are much 
lower than in public supply due to the reduction in complexity of supply and distribution. 
 

Figure 23: A breakdown of non-household consumption of non-public water in England and Wales 
(2006/07) 

 

 
Unlike for public water supply, annual government statistics are not available for non-public 
abstraction.   The Environmental Accounts (Feb 10) stressed that a review was being 
undertaken of the water accounting framework with the aim of constructing a water account 
for England and Wales and ultimately for the UK. Consequently it was considered 
appropriate to use the Environmental Accounts data within this analysis.  Table 36 shows 
the two available datasets for 1997/98 and 2006/07.  This shows that non-public supply 
abstraction in the UK reduced by 1,523 M m3 or 15.9%; an annual reduction of 1.8%, over 
the period.  This can be seen to be in line with the annual reduction in public supply of 1.7% 
between 2005/06 and 2008/09, discussed in the previous section.  Therefore, it was 
considered appropriate to assume that the trend in reduction of water use of 1.8% per year 
would have continued over the period under review in this study.   



 

P a g e  |  6 1  
 

 

Table 36: Non-public supply abstraction
47

 (M m
3
) 

1997/98 2006/07 

England and Wales UK England and Wales UK 

7,528 9,590 6,337 8,067 

Please note: the non-public supply abstraction data are based upon the water use accounts for England 
and Wales only and is based upon abstraction licence data collected by the Environment Agency which 
licences all abstractions covered by the licensing regime over 20 m

3
 per day

48
. 

 

4.3.3 Validation of estimated savings 

Annex H shows the results of sector level studies or initiatives focused on water efficiency.  
In many of the examples the annual savings made are much higher than the 1.8% annual 
reduction in abstracted water use used in this study.  However, in many of the cases, such 
as the FDF Federation House Commitment (FHC) or the Construction Excellence / BIS 
construction KPIs the companies in which the savings have been realised cannot be 
regarded as representative of the whole sector.  It is suggested that the companies involved 
are likely to be the high performing companies who have fully embraced water efficiency.   
 

4.3.4 Quantification of savings opportunities   

In the Defra Business Benefits study for 2006, the data for 2004 expenditure on water49 were 
extrapolated to 2006 and case studies from Envirowise and Enworks were used to 
determine the savings opportunity (Annex C).  Table 37 shows the savings opportunities for 
2009 assuming that water efficiency savings of 1.8% per year were realised between 2006 
and 2009.  The analysis shows that although the percentage savings opportunity has 
reduced the increased costs of water and waste water management has resulted in the 
overall savings opportunity increasing from £441.3 million to £524.2 million. 
 
From a CO2 perspective the savings opportunity will have reduced with respect to the 
previous 2006 estimate of 0.24 MtCO2.  Applying the 1.8% annual reduction in abstracted 
water use it is estimated that in 2009 it would be 0.23 MtCO2.  For both calculations it was 
necessary to make the assumption that the average emissions associated with public water 
supply are the same as emissions associated with direct abstraction. 
 

                                                
47

 Defra (2009), The Environment in Your Pocket 2009 

(http://www.defra.gov.uk/evidence/statistics/environment/eiyp/pdf/eiyp2009.pdf) 

48
ONS (2010), Environmental Accounts, Feb 2010 update  

http://www.statistics.gov.uk/downloads/theme_environment/ea-feb10.pdf 

49
 ONS (2008), United Kingdom Input ï Output Analyses 2005 

(http://www.statistics.gov.uk/downloads/theme_economy/Input_Output_Analyses_2005_edition.pdf) 
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Table 37: Estimated water savings remaining in 2009 from previous Business Benefits study  

Sector Subsector 

Water supply (input) savings Estimated total 
savings including 

wastewater 

(£M) 

Estimated 
savings 

(%) 

Estimated 
savings 

(£M) 

Industrial 

Chemicals 3.6 6.5 10.8 

Food & drink 15.5 30.5 75.5 

Basic metals 2.5 2.4 5.0 

Transport equipment <1 0.6 1.6 

Paper, publishing & printing 6.9 3.0 5.1 

Electricity, gas & water <1 0.8 1.2 

Construction 7.5 1.2 2.4* 

Other 2.7 15.3 34.2 

Commercial 

(Service) 

Public administration 26.5 76.9 153.8* 

Health & social work 15.5 13.3 26.6* 

Education 23.5 18.4 36.8* 

Other community activities 16.5 8.4 16.8* 

Real estate, renting & 
business activities 

26.5 10.9 21.8* 

Hotels & restaurants 28.5 3.3 6.6* 

Other 17.4 21.5 43.0* 

Agriculture All 27.5 41.8 83.6* 

Total 254.7 524.2 

*Note: No data were found on the expenditure on waste water management in these sectors and hence 
it was assumed that the cost of waste water management was equal to the cost of water supply. 

 
 

4.3.5 Water savings interventions 

The objective of this section is to highlight the types of intervention that could be undertaken 
to realise the savings.   
 
The EA reports that for commercial businesses ñyou can expect to save an average of 40% 
of your water use by making simple, low cost changes to toilets, showers, urinals, etcò, and 
in the Defra Business Benefits study for 2006 it was suggested that the type of water 
efficiency interventions implemented in each sector be tailored to whether the water was for 
domestic-type activities or process use.  Table 38 can be used to indicate the type of water 
efficiency intervention that could be required by each industry.  For example, Public 
Administration and Defence and Recreation, Culture and Sport have very high levels of 
domestic-type water consumption, at 70% and 78% of total water use respectively, and 
therefore it is suggested that these sectors be approached in a similar way to households 
with a focus on WCs, urinals, basin taps, etc. 
 
Figure 24 shows the breakdown of domestic-type water use activities with WCs accounting 
for 61%.  Water companies could be considered well positioned to provide the water 
efficiency advice service to such companies, since a very high percentage of the water they 
supply to non-householders through the public supply route will be used for domestic-type 
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purposes.  It is suggested that the service sector as a whole be targeted in this way, since it 
accounts for 55% of the non-household use of public water supply. 

Table 38: Estimated domestic water consumption by industry type 

SIC code Industry % of total water supply 

15 Food & drink 13.20 

52 Retail 16.72 

55 Hotels 26.50 

75 Public admin & defence 70.36 

80 Education 35.73 

85 Health & social work 55.88 

92 Recreation, culture & sport 77.81 

All others 5.79 

Source: Market Transformation Programme (2008), BILLIONWAT22: Domestic water consumption in 
domestic and non-domestic properties 

 

Figure 24: A breakdown of domestic water use in non-domestic properties. 

WCs
61%

Urinals
11%

Basin taps
17%

Bath/showers
5%

Kitchen taps
6%

 

Source: Market Transformation Programme (2008), BILLIONWAT22: Domestic water consumption in 
non-domestic properties 

 
For sectors such as Food and drink (13%) and Retail (17%) with relatively low levels of 
domestic-type water use, emphasis should be placed on process water consumption.  This 
requires a sector-level expertise.  For Food and drink, for example, wash-downs during 
product changeovers and at the end of shifts are likely to be a significant water use.  A 
significant percentage of the non-public supply abstraction water will fall into this category 
with Energy Supply, Fish Farming and Manufacturing being the key sectors.  It is suggested 
that delivery bodies such as WRAP, Environment Agency and MAS are best placed to 
provide the water efficiency advice service to such sectors. 
 
In addition, one area of leakage that may be considered an opportunity is the reduction in 
losses from raw water mains to treatment works.  Although this is monitored by the 
Environment Agency, no data on the levels of leakage could be identified in this area and 
hence the savings opportunity could not be quantified. 
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4.4 Section summary 

Table 39 shows that the no cost / low cost savings opportunity has been estimated at a total 
of £22.6 billion, with £18.3 billion savings opportunity in waste and £3.8 billion savings 
opportunity in energy. 
 

Table 39: Summary of estimated low cost resource efficiency opportunities for 2009  

Resource 
Estimated Savings Opportunity 

£M MtCO2 

Energy 3,820 13.3 

Waste 18,260 15.9 

Water 524 0.2 

Sub-Total 22,604 29.4 

 
However when comparing the results on a like-for-like basis between 2006 and 2009, the 
results show that significant progress has been achieved in the realisation of the resource 
efficiency savings opportunities over the period (Table 40).  Some improvement in resource 
efficiency should be expected naturally as a result of technological change, on average at 
around 1% per year50, but clearly significant progress above that rate has been achieved.  In 
financial terms the estimated savings opportunity has fallen by 19%.  The largest fall was for 
the waste savings opportunity, which fell by 28%; conversely the water savings opportunity 
increased by 19%.  In terms of the carbon savings opportunity, this fell by 37% due to a 
steep decline within the energy sector where the carbon impact fell by 43%.  The divergence 
between the financial and carbon realisation is due to a re-evaluation of the road freight 
emissions and significant price rises within energy and water. 
 

Table 40: Like-for-like comparison of 2009 and 2006 estimated savings opportunities 

Resource 

Estimated Savings Opportunity % Change in Estimated 
Savings Opportunity 2006 2009 

£M MtCO2 £M MtCO2 £M MtCO2 

Energy 3,349 18.7 2,770 10.7 -17% -43% 

Waste 2,659 14.7 1,922 10.4 -28% -29% 

Water 441 0.2 524.2 0.2 19% -4% 

Total 6,449 33.7 5,216 21.4 -19% -37% 

                                                
50

 Stockholm Environment Institute and the University of Durham for Defra (2009), Understanding Changes in UK 
CO2 emissions 1992-2004: A structural decomposition approach 
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5 Quantification of the resource efficiency 
savings opportunities with a payback of greater 
than one year 
 

This section provides details on resource efficiency savings that have a payback period 
greater than one year.  The estimates presented in this section come from a number of 
studies that have modelled long term resource efficiency savings for: 

¶ Energy 

¶ Waste 

¶ Water. 
 
It must be stressed that projecting or forecasting the resource efficiency savings 
opportunities using a 40-year time span is inevitably going to be less accurate than the 
estimate of savings from shorter term interventions, and hence these estimates should be 
treated with caution and regarded as only óballparkô estimates.  Some of the studies provide 
an approximate timeframe for which the savings are achievable.  This information has been 
included where available e.g. Quick Wins versus Best Practice versus Beyond Best Practice 
for the waste savings.   A related consideration is the extent to which costly new 
technologies are involved in realising the savings.  On this issue McKinsey note51: 
 
ñThe role of technology in reducing emission is much debated.  We found that some 70 
percent of the possible abatements at a cost below or equal to 40 Euros per ton would not 
depend on any major technological developments.  These measures either involve very little 
technology or rely primarily on mature technologies... The remaining 30 percent of 
abatements depend on new technologies or significantly lower costs for existing ones. 
 
This is not to say that there are no costs and challenges involved in realising these long term 
resource efficiency savings issues regarding barriers to achieving the resource efficiency 
savings, only that it is thought much of them are achievable with existing technologies and 
with net financial benefits for the businesses undertaking them.  More details regarding 
barriers and costs to implementing resource efficiency savings can be found in Section 8. 
 
 

5.1 Energy 
 
The Committee on Climate Change (CCC) produced the first of its reports Building a low 
carbon economy ï the UKôs contribution to tackling climate change in December 2008.  This 
section analyses the energy abatement potential within the three focus areas of this report, 
namely: transport, non-domestic buildings and industry. 
 

5.1.1 Transport 

Work on the longer term resource efficiency savings opportunity has focussed predominantly 
on technology improvements and CILT reports that52:  
 

                                                
51

 McKinsey Quarterly (2007 Number 1), A cost curve for greenhouse gas reduction, quoted in the Stern Review 

52
 CILT (2009), An Inconvenient Truck? CILT Guide to CO2 emissions from freight  
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ñWhile technology improvements depend largely on research, manufacturing and 
Government, the organisation and operation of transport is very much in our handsò. 
This suggests that the sector feels the no cost / low cost interventions, discussed in this 
study can be delivered by the sector but these longer term interventions require external 
assistance if they are to be realised.  Table 41 details the three scenarios used within the 
CCC study.  The study took a technology based approach; quantifying the environmental 
and economic benefits from alternative technology based interventions. 

Table 41: The three transport scenarios detailed in the CCC December 2008 report 

Scenario Description 

Current 
ambition 

The Current Ambition scenario includes identified measures which would cost less per tonne than 
the forecast carbon price, and/or which are covered by policies already in place; the scenario 
includes cautious estimates of emissions reductions from these measures.  It includes significant 
progress towards low-carbon electricity generation, and some progress on improving fuel 
efficiency in new cars. 

Extended 
ambition 

The Extended Ambition scenario incorporates more ambitious but still reasonable assumptions on 
the penetration of energy efficiency improvements and a number of measures which would cost 
appreciably more per tonne of carbon abated than the predicted carbon price, but which are 
important stepping stones on the path to 2050.  It is broadly in line with policies to which the 
government and/or EU are committed in principle, but where precise definition and 
implementation of policy is still required.  It includes, for instance, a significant penetration of 
renewable heat, more radical energy efficiency improvement in cars and vans, and some lifestyle 
changes in homes and transport. 

Stretch 
ambition 

The Stretch Ambition scenario adds further feasible abatement opportunities for which at the 
moment no policy commitment is in place, including more radical new technology deployment and 
more significant lifestyle adjustments. 

Source: CCC (2008), Building a low carbon economy ï the UKôs contribution to tackling climate change  

5.1.1.1 Transport ï Current Ambition Scenario 

The result of the Current Ambition Scenario for vans and HGVs is shown in Table 42.  This 
shows that the most significant opportunities from both environmental and economic 
perspectives are improvements in Stop-start technology for vans and Teardrop trailers for 
HGV (particularly for artic > 33 tonnes).  The analysis shows that the overall savings 
opportunity is 0.73 MtCO2 or £344 million.  The estimated carbon savings are presented 
graphically in CCC (2008), Building a low carbon economy ï the UKôs contribution to tackling 
climate change and in Figure 25 by resource efficiency intervention. 

Table 42: Costs savings for current ambition scenario 

Type 
Resource Efficiency 
Intervention 

MtCO2 
saving 

Social saving 
Raw material 

(fuel) saving 

Saving 
£/tCO2 

Total 
saving £M 

Saving 
£/tCO2 

Total 
saving £M 

Vans 

Low rolling resistance tyres 0.13 67 8.7 410 53.3 

Gear shift indicators 0.10 58 5.8 410 41 

Aerodynamics 0.05 36 1.8 410 20.5 

Stop-start 0.15 26 3.9 410 61.5 

HGV 
Low rolling resistance tyres 0.13 102 13.2 410 53.4 

Teardrop trailer 0.17 67 11.4 410 69.7 

Total 0.73 
 

44.8 
 

299.4 

Source: CCC (2008), Building a low carbon economy ï the UKôs contribution to tackling climate change  
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Figure 25: Carbon savings for current ambition scenario (MtCO2)  

 

Source: CCC (2008), Building a low carbon economy ï the UKôs contribution to tackling climate change  

 

5.1.1.2 Transport ï Extended Ambition Scenario 

The result of the Extended Ambition Scenario for vans and HGVs is shown in Table 43.  This 
shows that the most significant opportunities from both environmental and economic 
perspectives are improvements in Weight reduction for vans and Teardrop trailers are again 
the best option for HGV (particularly for artic > 33 tonnes).  The analysis shows that the 
overall savings opportunity is 1.89 MtCO2 or £898 million.  The estimated carbon savings are 
presented graphically in Figure 26 by resource efficiency intervention. 

Table 43: Costs savings for extended ambition scenario 

Type 
Resource Efficiency 

Intervention 
MtCO2 
saving 

Social saving 
Raw material 
(fuel) saving 

Saving 
£/tCO2 

Total 
saving £M 

Saving 
£/tCO2 

Total 
saving £M 

Vans 

Low rolling resistance tyres 0.24 81 19.4 410 98.4 

Gear shift indicators 0.13 63 8.2 410 53.3 

Stop-start 0.28 60 16.8 410 114.8 

Aerodynamics 0.07 36 2.5 410 28.7 

Weight reduction 0.35 3 1.1 410 143.5 

HGV 

Low rolling resistance tyres 0.31 102 31.7 410 127.1 

Hybrid 0.18 112 20.1 410 73.8 

Teardrop trailer 0.33 71 23.3 410 135.3 

Total 1.89 
 

123.1 
 

774.9 

Source: CCC (2008), Building a low carbon economy ï the UKôs contribution to tackling climate change  

 

Figure 26: Carbon savings for extended ambition scenario (MtCO2) 

 

Source: CCC (2008), Building a low carbon economy ï the UKôs contribution to tackling climate change  
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5.1.1.3 Transport ï Stretch Ambition Scenario 

The study reports the level of potential savings of 13 MtCO2, namely: 

¶ Unlocking the full potential of at least 3 MtCO2 in vans through the potential 
intensification of energy efficiency improvement in internal combustion engines and 
application of a range of non-powertrain measures (e.g. improved aerodynamics) and 
the potential to deploy new technologies (e.g. plug-in hybrid and pure electric vans) . 

¶ Significant potential for emissions reductions from HGVs exists through changed 
driver behaviour, modal shift and better journey planning.  Indicative estimates 
suggest a potential to deliver cuts of up to 10 MtCO2 in 2020, if a range of levers (e.g. 
better information, driver training) are deployed. 

 

Although the social costs associated with this environmental saving cannot be quantified, 
applying the raw material saving of £410 per tonne CO2 provides an estimate of the 
economic savings of £5.33 billion. 
 

5.1.2 Non-domestic buildings 

For non-domestic buildings the opportunities resulting in a financial saving taken from the 
MAC curve put the estimated savings at 11.16 MtCO2 or £1.11 billion.  This estimate is in 
line with the DECC Zero Carbon Britain 2030 estimate that 13.5 MtCO2 could be achieved 
within non domestic buildings at a cost of less than £40 per tonne CO2.  Much of the 
inefficiency in this area is associated with the heating of older commercial offices, education 
facilities, retail spaces, hotels and catering outlets. 
 

5.1.3 Industry 

For industry the opportunities taken from the MAC curve put the estimated savings at 
5.86 MtCO2 or £640 million.  Four interventions account for two thirds of the financial savings 
opportunities identified. 
 
 

5.2 Waste 
 
The WRAP study quantified potential resource efficiency savings from a number of different 
interventions.  It took a top-down approach to identify potential CO2e savings from material 
efficiencies, and allocated these between supply intervention strategies that are aimed at 
influencing production, and demand strategies that are aimed at influencing consumption.  
The seven identified supply strategies are listed in Table 44 with their definitions. 
 
For each of the strategies identified the potential resource efficiency savings are quantified in 
terms of the impact they could have in reducing GHG emissions compared to a reference 
scenario.  The savings are broken down into óQuick Winsô, óBest Practiceô or óBeyond Best 
Practiceô to get three different resource efficiency scenarios: 

¶ The Quick Wins scenario identifies what can be achieved in the short term (2010 to 
2020).  These strategies are viewed as being relatively easy to implement as they do 
not require additional costs or major technology and or cultural shifts presented in 
Section 4.2.3). 

¶ The Best Practice scenario identifies the possible reductions that could be achieved if 
the best currently available technologies and consumption behaviours were adopted 
across all appropriate sectors and households by 2050. 
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¶ The Beyond Best Practice scenario considers the maximum potential of the resource 
efficiency strategies assuming that all major barriers could be removed so that the 
strategies could recognise their full potential. 

 

Table 44: Definitions of supply strategies 

Strategy Definition 

Lean production 
Reduced material inputs into production processes through the design of lighter 
and leaner products 

Material substitution 
Substitution of highly carbon intensive materials for low carbon intensive 
materials 

Waste reduction 
A reduction in waste at the production stage that directly leads to a reduction in 
material requirements 

Re-direction of 
landfill materials 

Diversion of waste from landfill to recycling 

Dematerialisation of 
the service sectors 

Improving the efficiency of product use in the service sector through extending 
the lifetime of products, reducing edible food waste and eradicating junk mail 

Strategies for 
sustainable building 

Improving efficiency by introducing modern methods of construction such as 
modular design and off-site construction 

Efficient use of 
existing infrastructure 

Reduce material inputs into construction through replacing new build with retrofit 

Source: Stockholm Environment Institute and the University of Durham for WRAP (2009), Meeting the 
UK climate change challenge: The contribution of resource efficiency 

 
Annex I details the assumptions used for the three scenarios within each of the seven supply 
strategies shown in Table 44.  Please note: unlike the CCC report detailed within the energy 
section, which comprised of a technology review, the assumptions within this report are 
more speculative and hence further work is needed to determine their viability. 
 
The study estimated savings opportunities within 123 different business sectors.  From an 
economics perspective the study estimated the savings in percentage of UK GDP, in 2020 
for the Quick Wins and in 2050 for the Best Practice and Beyond Best Practice scenarios.  
For the current study where the objective is to quantify the total annual resource efficiency 
savings opportunity using a 2009 baseline it was considered appropriate to apply the HM 
Treasury GDP 2009 valuation (£1,396,474 million) to the percentage savings. 
 
Within the WRAP study Meeting the UK climate change challenge: The contribution of 
resource efficiency (2009), the supply strategies were estimated to have the collective 
potential to save an aggregated total of 572 MtCO2e by 2050.  Lean production at 
ca.280 MtCO2e and waste reduction at 137 MtCO2e were the two most significant supply 
strategies identified, accounting for 73% of the total potential savings, as shown in Figure 27.  
The study concludes that the significance of these two strategies highlights the fact that it is 
not about dealing with waste in a more efficient manner, but about waste prevention 
throughout the supply chain.   
 
Figure 28 shows the profile of the savings by scenario to 2050.  This shows that in the short 
term, to 2020, all three scenarios can make a significant contribution in terms of resource 
efficiency savings.  However, an assumption of the study is that the óQuick Winsô will be 
exhausted by 2020 and hence in the longer term it is the óBeyond Best Practiceô scenario 
that makes the most significant contribution, accounting for 55% of the projected total annual 
savings in 2050, with the óBest Practiceô scenario accounting for 34% of the remaining 
opportunity and óQuick Winsô 11%. 
 
The study estimated savings opportunities within 123 different business sectors (see 
Annex J).  Analysis shows that six of the 123 business sectors account for over 70% of the 
total projected savings opportunities (Table 45 and Annex J). 
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Figure 27: Cumulative GHG emission reduction in production material sufficiency to 2050 by supply 
strategy (Kt) 

 

Source: Stockholm Environment Institute and the University of Durham for WRAP (2009), Meeting the 
UK climate change challenge: The contribution of resource efficiency 

 

Figure 28: Cumulative GHG emission reduction in production material sufficiency by scenario to 2050 (Kt) 

 

Source: Produced from the data in Stockholm Environment Institute and the University of Durham for 
WRAP (2009), Meeting the UK climate change challenge: The contribution of resource efficiency 

 
















































































































































