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Executive Summary 
 
This report is the culmination of a pilot study undertaken by the Sustainable Development 
Research Centre (SDRC), funded and assisted by the Highlands and Islands Enterprise 
Network (HIEN). This eighteen- month study was split into two phases. Phase 1 involved the 
development of the Business Efficiency Model (BEM) as an effective monitoring tool for 
Small and Medium sized Enterprise (SME) resource use. Phase 2 involved the gathering and 
analysis of waste, energy and transport data from 26 SME’s in the Highlands and Islands to 
test the model and understand patterns of resource use. 
 
This report has served to highlight on the one hand,  

• That waste is the key factor in improving resource use in SME’s. 
• The lack of understanding of business waste management at the SME level,  
• That the cost burden of improving resource efficiency is carried by SME’s 
• The recycling of paper & cardboard, alone would reduce the waste burden on SME’s 

and Scotland by 32% a saving of £200million per annum.  
• That from a Scottish perspective the cost of disposing of SME business waste is 

calculated at £635million per annum and increases with every new SME. 
 
and on the other hand it has, 

• Identified the importance of monitoring and managing business waste 
• Can identify clear targets for areas of improvement 
• Identified the need for a national database to aid decision makers when introducing 

initiatives for change and measuring their degree of effectiveness. 
• Identified that sector specific resource profiles exist and that any support offered may 

need to be tailored to meet these profiles. 
 
The report is divided into four distinct parts. Section one aggregates energy, waste and 
transport data for all businesses and calculates an efficiency footprint collectively and 
individually. The numbers of hotels (9) participating in the study offered an opportunity to 
assess a sample of an industry sector using waste, energy and transport data; the results of this 
are shown in section two. 
 
Section three introduces the ‘scenario manager’. The scenario manager is a function of the 
BEM and is used in reports to provide examples of resource efficiency improvement options 
(see section 5) to participating SME’s. It has been used in section three to demonstrate 
possible options for waste reduction and recycling and to measure the effect each option has 
in reducing the waste footprint for all businesses in the study. 
 
Finally, section six divides into two parts. The first part provides a costing analysis of the 
current waste stream tonnages for all SME’s in the BEM pilot study. A costing analysis is 
also applied to the suggested waste reduction and recycling options. The second part of the 
section applies the same tonnage and costing rational from the BEM pilot study to all SME’s 
in Scotland.  
 
The report concludes with recommendations as to the need for such ongoing research activity. 
It also highlights the benefits of creating a national database of SME resource efficiency data 
to assist decision makers when introducing future strategic and operational interventions.  

 3



BUSINESS EFFICIENCY MODEL 
 
The Sustainable Development Research Centre (SDRC) as part of its research activity 
is working to understand and improve resource efficiency and sustainability in Small 
and Medium sized Enterprises (SME’s). As part of this work, SDRC were 
commissioned by the Highlands and Islands Enterprise and its network of Local 
Enterprise Companies to pilot its ‘Business Efficiency Model’ in the local business 
community. The key aims of the project were to raise awareness of resource use 
within SME’s, and to assist them to manage resource use more efficiently with a view 
to reducing costs.  
 
The Business Efficiency Model (BEM) measures the resource use within a company. 
It concentrates on Waste, Energy and Transport (WET) as the main areas where 
improved efficiency can provide benefits to the company and to the environment. 
During the pilot we encouraged companies to collect their own data to gain an 
understanding of the model, their business and the benefits that can be gained.  
 
SDRC use Ecological Footprinting (EF) as a means of measuring environmental 
impact.  EF quantifies how much energy and raw materials are used, and how much 
solid, liquid and gaseous waste is generated. EF then converts this into a measure of 
land mass (hectares) required to produce all those resources and absorb all the waste 
that is produced.  To make the land measurement easier to visualize; 1 hectare is 
equivalent to 2.5 acres and 1 acre is the size of a football pitch. 
 
 
 

1.0 BUSINESSES PARTICIPATING IN THE BUSINESS 
EFFICIENCY MODEL PILOT PROJECT 
 
The twenty-six businesses shown in Table 1 were put forward for the Business 
Efficiency Model (BEM) pilot project.  The Local Enterprise Companies provided 
advice and assistance in selecting businesses that would most likely benefit from the 
BEM.  Five of these businesses are not included in this report, as data collection has 
not been completed.  Those Local Enterprise Companies (LECs) that nominated 
businesses were: Inverness, Badenoch and Strathspey Enterprise (INBSE) and Ross 
and Cromarty Enterprise (RACE), now amalgamated to form HIE Inverness and East 
Highland (HIE IEH), Argyll and the Islands (AIE), Caithness and Sutherland (CASE), 
Western Isles (WIE), Shetland (SE), Lochaber (LE) and HIE Moray.   
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TABLE 1. Businesses participating in the Business Efficiency Model. 
 
LEC BUSINESS NUMBER OF 

EMPLOYEES* 
AIE Bruichladdich Distillery Co. Ltd, Isle of 

Islay 
41 

 Bute Fabrics, Isle of Bute 32 
 Tents and Events, Dunoon 5 
CASE Station Hotel, Thurso  15 
LE Isles of Glencoe Hotel, Fort William 54 
 Viking Fish Farms Ltd, Acharacle 9 
 West Highland Hotel, Mallaig 20 
 Inchree Centre, Fort William  § - 
HIE MORAY Christie Elite Nurseries, Forres 30 
 Cluny Bank Hotel, Forres 6 
 Horizon Scotland, Forres 5 
 Knockomie Hotel, Forres 11 
 Lossie Seafoods Ltd, Buckie † 40 
 Ramnee Hotel, Forres 24 
 Buckie Shipyard, Buckie  § - 
RACE (HIE IEH) Bannerman Co. Ltd, Tain 30 
 Environmental Hygiene Products Ltd, 

Tain 
27 

 Glenmorangie House, Tain 12 
 Kincraig House Hotel, Invergordon 20 
 Ross County Football Club, Dingwall 12 
INBSE (HIE IEH) Highland Wholefoods Ltd., Inverness 8 
 Boat of Garten Golf Course, Boat of 

Garten 
9 

 The Cross, Kingussie 8 
WE Fjord Seafoods, Stornoway  § - 
SE Jamieson’s Spinning (Shetland) Ltd, 

Sandness  § 
- 

 Laurence Odie Knitwear, Sandwick  § - 

* At time of data collection 
§ Not included in evaluation as have not completed data collection 
† Not included in evaluation but mentioned in sections 1.1 and 4.0 
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1.1 TOTAL FOOTPRINT OF ALL BUSINESSES 
PARTICIPATING IN THE BUSINESS EFFICIENCY PILOT 
PROJECT 
 
The elements used to determine the total footprint for the 20 businesses participating 
in the pilot project are detailed in Table 2. Figure 1 shows their percentage 
breakdown. They illustrate how waste, energy and transport contribute to the overall 
footprint for one year.  One company, Lossie Seafoods Ltd has not been included in 
the analysis as their footprint was abnormally large and is discussed in section 4.   
 
The total footprint for all businesses is 3124.57 global hectares (gha) giving a 
footprint per person of 4.63 gha.  The footprint per person figure has been calculated 
by dividing the total footprint of all the businesses by the total number of people 
involved in the study.  For the travel footprint, this figure is the total number of 
employees in the businesses, which is 378, and for the waste and energy footprint this 
figure also includes the number of guests staying at the hotels.  This is a total of 695 
people.  The largest element of the overall footprint is waste at 2655 gha. This equates 
to 3.8 gha per person and comprising 85% of the total footprint. 
 
TABLE 2. Breakdown of Total Footprint per Year for all Businesses. 
 

FOOTPRINT 
TOTAL FOOTPRINT 
(HECTARES) 

FOOTPRINT PER 
PERSON (HECTARES) 

Travel  112.33 0.30
Waste 2655.09 3.82
Energy 357.15 0.51
TOTAL 3124.57 4.63
 

 
FIGURE 1. Percentage of Waste, Energy and Travel Contributing to the Overall 
Footprint. 
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Figure 2 shows the footprint per person/employee for each business.  This is each 
business’ total footprint divided by the number of employees, and for hotels this 
includes guests.  Using a footprint per person measure, rather than the overall 
footprint of the business, simplifies the resource comparison process and assists in 
identifying any data input errors.   
 

 
FIGURE 2. Footprint per Person for Each Business in the Pilot Project. 
 
Proxy energy data has been used for Glenmorangie House, as they did not have access 
to their utility bills.  The footprint per person is very large for Glenmorangie House 
and it may be due to incorrect data provided. 
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FIGURE 3. Contribution of Travel, Waste and Energy to the Footprint per Person for 
Each Business in the Pilot Project. 
 
Figure 3 shows the proportion of travel, waste and energy that make up the total 
footprint per person of each business.  Waste is the largest element in the footprint for 
75% of the businesses. The following sections provide an analysis of the components 
of waste, energy and transport use. 
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1.2 TRAVEL FOOTPRINT FOR ALL BUSINESSES 
PARTICIPATING IN THE BUSINESS EFFICIENCY MODEL 
PILOT PROJECT 
 
1.2.1 Total Distance Travelled by the Businesses 
 
The travel footprint for each business consists of the distance travelled by employees 
for commuting, business and training purposes.  The total distance travelled by 
employees, and the percentage carried out for commuting, business and training 
purposes, is shown in Table 3.   
 
TABLE 3. Distance Travelled by all Employees in One Year. 
 

TOTAL DISTANCE TRAVELLED (km) 1,971,500
Distance Travelled per Employee (km) 5,216
Percentage Commuting (%) 55.8
Percentage Business (%) 39.7
Percentage Training (%) 4.5

 
The percentage of the mileage used by each mode of transport for commuting 
purposes is shown in Figure 4.  Motorcycle and non-local bus were also used for 
commuting but contributed less than 1% to the footprint.  Car travel is the favoured 
method of transport in this case, with 87% of the distance travelled being undertaken 
by this mode of transport. 
 

 
 
FIGURE 4. Modes of Transport for Commuting  
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FIGURE 5. Modes of Transport for Business Purposes.  
 
The mileage covered by each mode of transport for business purposes is shown in 
Figure 5. The ‘Other’ category consists of walking, bicycle, local bus, taxicab/minibus 
and motorcycle.  These have been amalgamated as individually they came to less than 
1% of the footprint.  Car travel is again the preferred mode of transport.  Travel by 
van/lorry is the next largest at 23%.  Flights, both domestic and international, make up 
a further 23% of the ecological footprint.  This mode of transport has a large impact 
on resource use, especially short domestic flights. 
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FIGURE 6. Modes of Transport for Training Purposes. 
 
Figure 6 shows the travel carried out for training purposes.  Walking has not been 
included as it is less than 1% of the mileage carried out.  Car travel is the preferred 
mode of transport at 84%. 
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1.2.2 Travel Footprint 
 
The travel footprint has been calculated for the total number of employees in the 
businesses, which is a total of 378 people.  Of the total number of employees, 283 
(75%) participated in the study.  The model calculated the travel footprint based on 
total employees in each business.  Figure 7 shows the travel footprint per person for 
each business. Tents and Events have the largest footprint per person at 2.2 gha. As a 
business, they travel long distances delivering marquees and other catering equipment 
but have are only 5 members of staff thus resulting in a higher footprint.  In contrast, 
the total travel footprint of all businesses is 0.30 gha.   
 

 
FIGURE 7. Travel Footprint for Each Business in the Pilot Project. 
 
 
The travel footprint consists of travel undertaken for commuting, business and 
training purposes.   
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The breakdown of transport types that contribute to the travel footprint are given in 
Table 4. 
 
TABLE 4. Breakdown of Modes of Transport Contributing to Travel Footprint 
 
FOOTPRINT 
COMPONENT 

TOTAL TRAVEL 
FOOTPRINT 
(HECTARES) 

FOOTPRINT PER 
EMPLOYEE 
(HECTARES) 

Air travel international 15.30 0.040
Air travel domestic 6.38 0.017
Walking 0.00 0.000
Bicycle 0.00 0.000
Car 78.04 0.206
Motorcycle  0.20 0.001
Van/lorry 11.32 0.030
Local bus 0.56 0.001
Non-local bus 0.34 0.001
Rail 0.18 0.001
Taxi/minicab 0.01 0.000
Total 112.33 0.297
 

 
 
FIGURE 8. Percentage Contribution to Travel Footprint by Modes of Transport 
Used. 
 
The contribution that each mode of transport makes to the overall footprint is shown 
in Figure 8.  Of the range of travel modes, the greatest impact is car use at 69%.  
Walking and cycling are not included in the footprint, as they do not have a 
significant impact on the environment.  The ‘Other’ category consists of motorcycles, 
local bus, non-local bus, rail and taxi/minicab as the footprint created by each resulted 
in less than 1% of the travel footprint. 
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1.3 WASTE FOOTPRINT FOR ALL BUSINESSES 
PARTICIPATING IN THE BUSINESS EFFICIENCY MODEL 
PILOT PROJECT 
 
1.3.1 Total Waste Discarded by the Businesses 
 
The total tonnage of waste discarded by the businesses was 1,361 tonnes.  Figure 9 
shows the percentage of each waste stream discarded by the businesses. 
 

 
 
FIGURE 9. Tonnes of Waste Discarded by All Businesses. 
 
Figure 9 should also include wood and waste electrical and electronic equipment 
(WEEE) but these contributed less than 1% to the overall figure and therefore have 
not been included in the figure.  The ‘Other’ category consists of grass and fish waste. 
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The breakdown of the waste tonnages discarded and the disposal methods are shown 
in Table 5. 
 
TABLE 5. Breakdown of Tonnage of Waste and the Disposal Method. 
 

  Landfill Recycled Composted Incinerated 

  
Total 
Tonnage Tonnes % Tonnes % Tonnes % Tonnes % 

Paper and 
card 516.0 362.3 70.2 134.3 26.0    19.4 3.8
Plastic film 58.9 57.2 97.1 1.7 2.9       
Dense plastic 86.6 85.5 98.8 1.1 1.2       
Wood 1.0 0.4 42.2 0.3 28.5    0.3 29.3
Textile 21.1 16.8 79.5 4.3 20.5       
Glass 264.3 139.1 52.6 125.3 47.4       
Putrescible 306.4 306.4 100.0          
Ferrous 
metal 27.4 9.3 33.7 18.2 66.3       
Non-ferrous 
metal  8.4 5.4 64.5 3.0 35.5       
WEEE 1.5 1.0 67.9 0.5 32.1       
Other 68.9 0.3 0.5 68.6  99.5    
Total 1360.5 983.7 288.7 68.6  19.7  

 
Paper and card is the greatest waste stream discarded by the businesses.  Figure 9 
shows that this is 38% of the tonnage and equates to 516 tonnes.  Putrescible (food) 
waste is the second largest contributor at 23%, totalling 306 tonnes of waste, followed 
by glass at 19%, and 264 tonnes. 
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FIGURE 10. Percentage of Each Type of Waste Discarded by the Businesses and the 
Methods of Disposal. 
 
Figure 10 demonstrates that 70% of the paper and card discarded by businesses is sent 
to landfill.  Nearly 100% of both types of plastic are sent to landfill.  This is not 
unusual as there are few opportunities to recycle plastic, and in some cases, recycling 
plastic actually increases the footprint, as the resource use involved can be high.  
Almost half of the glass used is recycled and over 60% of ferrous cans are recycled. 
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1.3.2 Waste Footprint 
 
The waste ecological footprint for all businesses is 2655 gha, which equates to 3.8 gha 
per person.  Table 6 shows the breakdown of waste streams that make up the waste 
footprint.   
 
TABLE 6. Breakdown of Waste Footprint for all Businesses 
 

FOOTPRINT 
COMPONENT 

TOTAL FOOTPRINT 
(HECTARES) 

FOOTPRINT PER 
EMPLOYEE 
(HECTARES) 

Landfill: 
Paper and card 1592.1 2.291
Plastic film 155.9 0.224
Dense plastic 111.9 0.161
Wood 0.2 0.000
Textile 50.4 0.073
Glass 43.1 0.062
Putrescible 579.3 0.834
Ferrous 4.6 0.007
Non-ferrous 19.1 0.028
WEEE 0.8 0.001
Other 2.0 0.003
Recycle: 
Paper and card 67.2 0.097
Plastic film 2.4 0.003
Dense plastic 3.0 0.004
Wood 0.1 0.000
Textile 6.0 0.009
Glass 5.0 0.007
Ferrous 5.5 0.008
Non-ferrous 0.9 0.001
WEEE 0.4 0.001
Compost: 
Other (grass) 0.2 0.000
Incineration: 
Paper and card 4.3 0.006
Wood 0.1 0.000
Total: 2654.5 3.820
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FIGURE 11. Percentage Contributed to the Waste Footprint by Each Waste Stream.   
 
Figure 11 shows the contribution of each waste stream to the footprint.  For paper, this 
includes the footprint for paper sent to landfill, recycled and incinerated.  This results 
in a contribution of 63% to the footprint, which is the largest waste element.  
Putrescible (food) waste is the next largest at 22%, with glass at 6%.  Also 
contributing to the waste stream are wood, ferrous metals, WEEE, grass and fish 
waste. These have not been included in the figure as the contribution is less than 1%. 
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1.4 ENERGY FOOTPRINT FOR ALL BUSINESSES 
PARTICIPATING IN THE BUSINESS EFFICIENCY MODEL 
PILOT PROJECT 
 
The energy footprint per person for one year for all the businesses is 0.5 gha.  Figure 
12 shows the per person footprint for each business. 
 

 
FIGURE 12. Energy Footprint per Person for all Businesses. 
 
A breakdown of the types of energy used was not provided by all businesses, only the 
kilowatt hours used.  This has meant that an analysis of the percentage of energy types 
has not been possible. 
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2.0 TOTAL FOOTPRINT FOR HOTELS PARTICIPATING IN 
THE BUSINESS EFFICIENCY MODEL PILOT PROJECT 
 
Nine of the businesses participating in the pilot project were hotels and this has meant 
it has been possible to focus on this sector and it’s potential footprint.  Table 7 shows 
the components of the footprint and Figure 13 shows the percentage that each 
component contributes to the footprint.  The total footprint for all hotels is 2253 gha 
equating to 4.7 gha per person.  The travel footprint has been divided by the number 
of employees, which is 170, to attain the footprint per person value.  The waste and 
energy footprints have been divided by the number of employees and the number of 
guests, which comes to a total of 487 people, to calculate the footprint per person.  As 
with the total ecological footprint for all the businesses, waste is the largest 
contributor, in this case making up 94%.  Proxy energy data has been used for 
Glenmorangie House, as they did not have access to their utility bills. 
 
TABLE 7. Breakdown of Total Footprint per Year for Hotels in the Pilot Project. 
 

HOTEL FOOTPRINT 
TOTAL FOOTPRINT 
(HECTARES) 

FOOTPRINT PER 
PERSON (HECTARES) 

Travel  23.09 0.14
Waste 2107.77 4.33
Energy 122.27 0.25
TOTAL 2253.13 4.72
 
 

 
FIGURE 13. Percentage of Waste, Energy and Travel Contributing to the Overall 
Hotel Footprint. 
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The per person footprint for each hotel in the study is shown in Figure 14.  
Glenmorangie House has the largest footprint per person at 37.8 gha.  Ninety eight 
percent of this is the waste footprint, and it is likely that this is due to inaccurate data 
provided by the business. 
 

 
FIGURE 14. Footprint per Person for Hotels. 
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FIGURE 15. Contribution of Travel, Waste and Energy to the Footprint per Person 
for Each Hotel. 
 
The contribution of travel, waste and energy to the total footprint for each hotel in the 
pilot project is shown in Figure 15.  Waste is the largest element for eight of the nine 
hotels.   
 
The following sections discuss travel, waste and energy in more detail. 
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2.1 TRAVEL FOOTPRINT FOR HOTELS PARTICIPATING IN 
THE BUSINESS EFFICIENCY MODEL PILOT PROJECT 
 
2.1.1 Total Distance Travelled by the Hotels 
 
The total distance travelled, and the percentage that commuting, business and training 
purposes contribute to it, are shown in Table 8.  Commuting is the greatest percentage 
of the kilometres travelled. 
 
TABLE 8. Distance Travelled by Hotel Employees. 
 

Total Distance Travelled (km) 403,243 
Distance Travelled per Employee (km) 2,372 
Percentage Commuting (%) 80.6 
Percentage Business (%) 19.3 
Percentage Training (%) 0.1 

 

 
 
FIGURE 16. Modes of Transport Used for Commuting. 
 
The percentage of distance travelled is shown in Figure 16 by each mode of 
transportation.  Car travel is the largest at 91% of the kilometres travelled.  Walking 
and cycling make up 6% of the kilometres travelled. 
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FIGURE 17. Modes of Transport Used for Business Purposes.   
 
Figure 17 shows the modes of transport used for business purposes.  Air travel, both 
domestic and international, make up 34% of the kilometres travelled.  Car travel, 
however, is still the largest contributor at 63%.  The data also includes the use of 
motorcycle for business travel but this has not been included as the value is less than 
1% of the footprint. Car travel was the only mode of transport used for training 
purposes. 
 
2.1.2 Hotel Travel Footprint 
 
The travel footprint for the nine hotels is 23.09 gha, which is 0.14 gha per employee.  
Table 9 shows the breakdown of the travel footprint.  The greatest contributor is car 
travel at 0.12 gha per person and as Figure 18 shows, this is 93% of the footprint.  Air 
travel, both domestic and international, make up 6% of the travel footprint.  Walking 
and cycling, whilst undertaken by hotel employees, do not contribute to the footprint, 
as they do not have a significant impact on the environment. 
 
TABLE 9. Travel Footprint for Hotels in the Pilot Project. 
 

FOOTPRINT COMPONENT FOOTPRINT PER EMPLOYEE 
(HECTARES) 

Air travel international 0.002 
Air travel domestic 0.006 
Walking 0.000 
Bicycle 0.000 
Car 0.124 
Motorcycle  0.001 
Local bus 0.002 
Total 0.135 
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FIGURE 18. Percentage Contribution to Footprint by Each Mode of Transport 
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2.2 WASTE FOOTPRINT FOR HOTELS PARTICIPATING IN 
THE BUSINESS EFFICIENCY MODEL PILOT PROJECT  
 
2.2.1 Total Waste Discarded by the Hotels 
 
The waste produced at any hotel is a mixture of employee and guest waste.  
Therefore, in calculating the waste for the hotels, the number of guests staying is also 
an important factor.  The total tonnage of waste discarded by the hotels in the pilot 
project was 1,034 tonnes.  This is 75% of the total waste discarded by all the 
businesses in the pilot BEM project.  Figure 19 shows the percentage of the waste 
streams discarded by the businesses.  Also included in the tonnage is wood, non-
ferrous metal (cans) and Waste Electrical and Electronic Equipment (WEEE) but 
these come to less than 1% of the footprint and so have not been shown on the 
diagram. 
 

 
 
FIGURE 19. Tonnes of Waste Discarded by Hotels. 
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TABLE 10. Breakdown of Tonnage of Waste and the Disposal Method. 
 

  Landfill Recycled Incinerated 

  
Total 
Tonnage Tonnes % Tonnes %  Tonnes %  

Paper 
and card 425.5 315.2 74.1 90.9 21.4 19.4 4.6
Plastic 
film 19.0 17.3 91.1 1.7 8.9   
Dense 
plastic 52.3 51.7 98.9 0.6 1.1   
Wood 0.6 0.3 50.0 0.3 50.0   
Textile 0.3 0.2 50.0 0.2 50.0   
Glass 247.8 126.3 51.0 121.6 49.0   
Putresci
ble 265.5 265.5 100.0    
Ferrous 19.9 1.8 8.9 18.2 91.1   
Non-
ferrous 1.2 1.2 100.0    
WEEE 1.4 0.9 0.5  19.4 
Total 1033.5 780.4 234.0 19.4 

 
The total tonnage of each waste stream and the disposal methods utilised by the hotels 
in the study are shown in Table 10.  Paper and card are the greatest contributors to the 
footprint at 426 tonnes, which as Figure 19 shows, is 41% of the total tonnage 
discarded.  Putrescible (food) waste is the second largest contributor at 266 tonnes and 
this is followed by glass at 248 tonnes, which is 24% of the footprint. 
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The percentage of waste stream disposed of by each method; landfill, recycling and 
incineration is detailed in Figure 20.  This figure shows that 74% of the paper and 
card discarded by the hotels is sent to landfill, with only 21% being recycled.  More 
than 90% of both types of plastic are sent to landfill.  Fifty percent of glass is recycled 
and over 90% of the ferrous cans used are recycled. 
 

 
FIGURE 20. Percentage of Waste Stream Discarded by the Hotels and the Methods 
of Disposal. 
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2.2.2.  Hotel Waste Footprint 
 
The total footprint for one year’s waste production was 2107.77 gha and per 
employee/guest it amounts to 4.33 gha.  Table 11 shows the breakdown of waste 
streams that make up the waste footprint. 
 
TABLE 11. Breakdown of Hotel Waste Footprint. 
 

FOOTPRINT 
COMPONENT 

TOTAL FOOTPRINT 
(HECTARES) 

FOOTPRINT PER 
EMPLOYEE 
(HECTARES) 

Landfill: 
Paper and card 1346.3 2.764
Plastic film 94.7 0.195
Dense plastic 53.8 0.111
Wood 0.2 0.000
Textile 0.5 0.001
Glass 39.2 0.081
Putrescible 502.0 1.031
Ferrous 0.9 0.002
Non-ferrous 4.2 0.009
WEEE 0.8 0.002
Recycle: 
Paper and card 45.6 0.096
Plastic film 2.4 0.005
Dense plastic 1.6 0.003
Wood 0.1 0.000
Textile 0.2 0.000
Glass 4.9 0.010
Ferrous 5.5 0.011
WEEE 0.4 0.001
Incineration: 
Paper and card 4.3 0.009
Total: 2107.6 4.331
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FIGURE 21. Percentage of Footprint Contributed by Each Type of Waste. 
 
The percentage of the footprint that each waste stream makes up is shown in Figure 
21.  This represents the entire contribution of each waste stream to the footprint.  
Paper and card is by far the greatest contributor to the footprint at 66%, with the next 
largest contributor putrescible waste at 24%. 
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2.3 ENERGY FOOTPRINT FOR HOTELS PARTICIPATING IN 
THE BUSINESS EFFICIENCY MODEL PILOT PROJECT 
 
The energy footprint for one year for all the hotels is 122.3 gha and 0.25 gha per 
employee/guest.  The footprint per person for each business is shown in Figure 22.  
Due to incomplete information, proxy data has been used for Glenmorangie House. 
 

 
 
FIGURE 22. Energy Footprint per Person for Hotels in the Pilot Project. 
 
It has not been possible to do an analysis on the types of energy used, as a breakdown 
into oil, gas and electricity was not always provided by the businesses. 
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3.0 SCENARIO MANAGER 
 
Waste is clearly the dominant issue for the businesses involved in the pilot study and 
therefore the following scenarios concentrate on reducing the waste footprint. 
 

3.1 What is the effect on the waste footprint if transportation of waste 
is taken into account? 
 
Producing waste has an environmental impact, but transporting waste for disposal 
uses additional resources and therefore increases the environmental impact. Due to the 
increasing number of landfill closures, waste is being transported longer distances for 
disposal.  Including a figure for the transportation of waste to landfill in the footprint 
model would result in a larger footprint for each business.  Recycling also has 
transportation implications, as there are even fewer recycling facilities.  
 

3.2 What if waste were reduced or recycled? 
 
It can clearly be seen from Table 12 that both waste reduction and recycling has a 
large impact on the waste footprint.  Recycling all of the paper and card waste would 
reduce the waste footprint by 54%.  Recycling all the paper and card and reducing the 
food waste by 10% would lead to a 56% reduction in the waste footprint. 
 
TABLE 12. Waste Reduction and Recycling Comparisons 
 

FOOTPRINT 

WASTE 
FOOTPRINT 
(HECTARES) 

WASTE 
FOOTPRINT PER 
PERSON 
(HECTARES) 

PERCENTAGE 
REDUCTION IN 
TOTAL 
FOOTPRINT 

Current Waste 2655.09 3.82
Reduce paper and 
card by 10% 2489.33 3.58 6%
Reduce food waste by 
10% 2595.47 3.7 3%
Recycle all paper and 
card 1224.15 1.76 54%
Reduce food waste by 
10% and recycle all 
paper and card 1164.93 1.68 56%
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4.0 SUMMARY OF DATA PROVIDED BY BUSINESSES 
PARTICIPATING IN THE BUSINESS EFFICIENCY MODEL 
PILOT PROJECT 
 
SDRC encouraged all participating businesses to collect their own data to give them 
an understanding of the model and their resource use.  This may have, however, 
introduced some inaccuracies into the data particularly if approximations were being 
made.  Twenty-one businesses have completed data collection in the pilot project, but 
only twenty have been included in this evaluation.  This is due to the very large 
footprint that was calculated for Lossie Seafoods Ltd.  The overall footprint for this 
business was 3457 gha and 86 gha per person.  This is more than the total of all the 
other businesses participating in the project.  Due to the unusual nature of the data, 
Lossie Seafoods Ltd has been excluded from the evaluation as they considerably 
distort the findings of the study.  
 
 

5.0 RECOMMENDATIONS SUGGESTED TO BUSINESSES 
PARTICPATING IN BUSINESS EFFICIENCY MODEL PILOT 
PROJECT 
 
In this section businesses were provided with recommendations that could help them 
reduce their footprint.  The recommendations varied for the different areas, and so 
below, we have included some of the recommendations provided.  These were broken 
down into travel, waste and energy.   
 
In most cases the travel footprint is dominated by car travel.  Ways of reducing this 
are outlined below: 
 

 Car Share Schemes could be established (shifts allowing) 
 Installation of secure cycle racks may encourage more staff to use this form of 

transport instead of cars. 
 Staff incentive schemes for those who use the least car miles per season 

 
The waste footprint is the largest contributor to the overall footprint for 17 of the 20 
businesses.  The following steps were suggested to businesses to help reduce their 
footprint: 
 
Lochaber: 
 

 Lochaber Environment Group: 
• Currently collect paper from Council offices and may be able to 

incorporate other offices/businesses into the collection service. 
• Work on composting initiatives and are therefore able to give advice 

on setting up composting arrangements 
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Highland: 
 

 Baillie Bros. carries out glass collection for the Highland region. 
 Ross-shire recycling carries out paper and cardboard collection in the area 

fortnightly.  
 Highland Council currently uplifts cardboard free of charge from businesses 

that bring their cardboard into Aviemore. 
 
Western Isles:  
 

 Western Isles Council offers uplift to businesses in the Stornoway area on a 
Monday morning.  This includes paper, cans, glass and plastic. This can be 
arranged for any premises and the charges do not include landfill tax.  They 
are not able to take contaminated plastic. 

 Businesses can bring paper, cans, glass and plastic to the recycling centres.  
Processing charges are £25 per tonne as they do not include landfill tax.  
Plastics are taken free of charge. 

 In September an anaerobic digester will be in use and all organic waste such 
as food, paper and wood, will have to be segregated from plastics etc at the 
business’ premises. 

 Macaskill Haulage Ltd will collect flat packed cardboard from businesses.   
 
Islay: 
 

 Re-JIG – the Recycling Islay and Jura Group.  They offer metal can and 
plastic bottle uplift to businesses.  They also collect textiles, second hand 
useable furniture and surplus steel containers. 

 The Council operate a paper and cardboard collection scheme, which involves 
a collection charge. 

 
Moray: 
 

 Installing Paper and Card Recycling bins would mean that landfill would be 
reduced significantly.  There is a choice of 3 sizes of recycling bin 240 litre, 
660 litre or 1280 litre.   

 Composting Units or Food Cones would also reduce the amount of 
putrescible waste going to landfill.   

 Moray Waste Watchers Recycling Project, run by the Moray Reach-out 
charity in Buckie provides a free uplift service for aluminium and steel cans.  
They also provide free vessels for collecting the cans, ranging in size from 
small 2ft cardboard boxes to 240 litre wheelie bins.  
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The following low cost suggestions were made for reducing each business’ energy 
footprint. 
 

 Ensure all boilers, hot water tanks and distribution pipes are properly 
insulated, helping to reduce heat loss by up to 75%.  

 Switching off all non-essential heating, lighting and equipment when not 
required.  

 Reducing space heating temperature by 1 degree will reduce energy 
consumption by 10%. 1 

 Energy efficient light bulbs will reduce energy consumption by 85% and the 
energy efficient bulbs will last 8 times longer than conventional ones. 2 

 
With greater investment, the following can be implemented, which will save money 
in the long term: 

 
 Insulation can be added to loft and floor spaces where possible.  Grants are 

available for carrying out this kind of work from a variety of sources.  
 Installing Secondary glazing will form a cavity between the two windows, 

which will act as a thermal insulator. 
 Low-emission glass (Low-E) is a clear glass, with a microscopically-thin 

coating of metal oxide. This allows the sun's heat and light to pass through the 
glass into the building, at the same time blocking heat from leaving the room, 
reducing heat loss considerably.  This can be fitted in new windows to create 
a more efficient heat loss barrier. 

 Replacing heating systems with more efficient wet electric systems or 
Photovoltaic Systems (PV) would prove very beneficial.  Grants of up to 50% 
are available for installing a PV system and can be accessed through the DTI 
Major Photovoltaic Demonstration Programme. 

                                                 
1 www.thebep.org.uk 
2 www.thebep.org.uk 
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6.0 BEM COSTED WASTE REDUCTION OPTIONS 
 

6.1 Businesses in BEM 
 
Table 13 shows the total tonnage of waste discarded by the 20 businesses that 
participated in the BEM.  The table also shows the percentage of each waste stream 
that is sent to landfill, recycled, composted and incinerated. 
 
TABLE 13. Tonnage of Waste Discarded by 20 Businesses in the BEM. 
 

  Landfill Recycled Composted Incinerated  

  

Tonnes 
of waste 
stream Tonnes % Tonnes % Tonnes % Tonnes % 

Total 
percentage 

Paper and card 516.0 362.3 70.2 134.3 26.0  19.4 3.8 100
Plastic film 58.9 57.2 97.1 1.7 2.9   100
Dense plastic 86.6 85.5 98.7 1.1 1.3   100
Wood 1.0 0.4 40.0 0.3 30.0  0.3 30.0 100
Textile 21.1 16.8 79.6 4.3 20.4   100
Glass 264.3 139.1 52.6 125.3 47.4   100
Putrescible 306.4 306.4 100.0   100
Ferrous metal 27.4 9.2 33.6 18.2 66.4   100
Non-ferrous 
metal  8.4 5.4 64.3 3.0 35.7   100
WEEE 1.5 1.0 66.7 0.5 33.3   100
Other 68.9 0.3 0.4 68.6 99.6  100
Summary 1360.5 983.7 288.7 68.6  19.7 
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The cost of disposing of the waste generated using the current disposal methods is 
shown in Table 14.  The total annual cost is £110,000, equating to £5500 per business 
per annum.  The costs have been calculated based on local council charges to 
businesses.  The local council currently charge £3.17 per week for the rental of a 240 
litre bin, with twice weekly uplift, disposal, landfill tax and VAT in the charge. There 
has not been an analysis carried out for weight of bins from businesses.  Highland 
Council uses the figure of 14.79 kg per household (per wheelie bin), this is the figure 
used here for the calculations. It is likely that this will be an underestimate for 
business waste. Based on the household figure supplied, there are 67.6 wheelie bins to 
one tonne.  With two collections a week, it would take 33.8 weeks to generate one 
tonne of waste.  At a charge of £3.17 per week, this would amount to a total of £107 
per tonne of waste sent to landfill.  For recycling, the local council provide 1280 litre 
paper and card bins with weekly collection at a charge of £0.83 per week.  There are 
16,227 litres to a tonne (67.6 wheelie bins × 240 litres), which means it takes 12.68 
(16227 litres ÷ 1280 litres) weeks to amass one tonne of paper and card.  This 
amounts to £10.52 per tonne of paper and card recycled (£12.68 × £0.83).  Glass can 
also be recycled and the local council provides three 240 litre bins with weekly 
collection for £1.  This would take 22.54 weeks to generate one tonne of glass, which 
amounts to £26.60 per tonne.  Cans are collected free of charge by Waste Watchers. 
 
TABLE 14. Total Cost of Waste Disposal for the 20 Businesses Participating in the 
BEM. 
 
Waste 
stream 

Total 
Tonnes 

Landfill 
Tonnes 

Cost 
(£000s) 

Recycling 
Tonnes 

Cost 
(£000s) 

Overall 
Cost 
(£000s) 

Paper and 
card 516.0 362.3 38.77 134.3 1.41 40.18
Plastic 
Film 58.9 57.2 6.12 1.7  6.12
Dense 
plastic 86.6 85.5 9.15 1.1  9.15
Wood 1.0 0.4 0.04 0.3  0.04
Textile 21.1 16.8 1.80 4.3  1.80
Glass 264.3 139.1 14.88 125.3 3.33 18.21
Putrescible 306.4 306.4 32.78  32.78
Ferrous 27.4 9.3 1.00 18.2  1.00
Non-
ferrous 8.4 5.4 0.58 3.0  0.58
WEEE 1.5 1.0 0.11 0.5  0.11
Other 68.9 0.3 0.03  0.03
Total 1360.5 983.7 105.26 288.7 4.74 110.00
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The cost of waste disposal to the businesses if all paper and card were recycled, based 
on the local council charges is detailed in Table 15.  This reduces the cost by 32% and 
makes a total saving of £34,960 (£110,000 - £75,040), which is a saving of £1,748 per 
company per annum. 
 
TABLE 15. Cost of Waste Disposal if all Paper and Card Recycled.  
 
Waste 
stream 

Total 
Tonnes 

Landfill 
Tonnes 

Cost 
(£000s) 

Recycling 
Tonnes 

Cost 
(£000s) 

Overall 
Cost 
(£000s) 

Paper and 
card 516.0 496.6 5.22 5.22
Plastic 
Film 58.9 57.2 6.12 1.7  6.12
Dense 
plastic 86.6 85.5 9.15 1.1  9.15
Wood 1.0 0.4 0.04 0.3  0.04
Textile 21.1 16.8 1.80 4.3  1.80
Glass 264.3 139.1 14.88 125.3 3.33 18.21
Putrescible 306.4 306.4 32.78  32.78
Ferrous 27.4 9.3 1.00 18.2  1.00
Non-
ferrous 8.4 5.4 0.58 3.0  0.58
WEEE 1.5 1.0 0.11 0.5  0.11
Other 68.9 0.3 0.03  0.03
Total 1360.5 621.4 66.49 651.0 8.55 75.04
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Table 16 shows the reduction in waste if businesses recycled all their glass.  This 
results in a 10% reduction in the cost of waste disposal. 
 
TABLE 16. Cost of Waste Disposal if all Glass is Recycled. 
 
Waste 
stream 

Total 
Tonnes 

Landfill 
Tonnes 

Cost 
(£000s) 

Recycling 
Tonnes 

Cost 
(£000s) 

Overall 
Cost 
(£000s) 

Paper and 
card 516.0 362.3 38.77 134.3 1.41 40.18
Plastic 
Film 58.9 57.2 6.12 1.7  6.12
Dense 
plastic 86.6 85.5 9.15 1.1  9.15
Wood 1.0 0.4 0.04 0.3  0.04
Textile 21.1 16.8 1.80 4.3  1.80
Glass 264.3 264.4 7.03 7.03
Putrescible 306.4 306.4 32.78  32.78
Ferrous 27.4 9.3 1.00 18.2  1.00
Non-
ferrous 8.4 5.4 0.58 3.0  0.58
WEEE 1.5 1.0 0.11 0.5  0.11
Other 68.9 0.3 0.03  0.03
Total 1360.5 844.6 90.38 427.8 8.44 98.82
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The cost of waste disposal if all 20 businesses were to recycle all their paper and card 
and glass is shown in Table 17.  This results in a total reduction in the cost of waste 
disposal by 42%.  This is a saving of £46,140 in total and equates to a saving of 
£2,307 per company per annum. 
 
TABLE 17. Cost of Waste Disposal if all Paper and Card and Glass is Recycled. 
 
Waste 
stream 

Total 
Tonnes 

Landfill 
Tonnes 

Cost 
(£000s) 

Recycling 
Tonnes 

Cost 
(£000s) 

Overall 
Cost 
(£000s) 

Paper and 
card 516.0 496.6 5.22 5.22
Plastic 
Film 58.9 57.2 6.12 1.7  6.12
Dense 
plastic 86.6 85.5 9.15 1.1  9.15
Wood 1.0 0.4 0.04 0.3  0.04
Textile 21.1 16.8 1.80 4.3  1.80
Glass 264.3 264.4 7.03 7.03
Putrescible 306.4 306.4 32.78  32.78
Ferrous 27.4 9.3 1.00 18.2  1.00
Non-
ferrous 8.4 5.4 0.58 3.0  0.58
WEEE 1.5 1.0 0.11 0.5  0.11
Other 68.9 0.3 0.03  0.03
Total 1360.5 983.7 51.61 288.7 12.25 63.86
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The cost of waste disposal if all waste were reduced by 10% is shown in Table 18. It 
is not easy or resource efficient to reduce all waste by 10% because of the relatively 
small amounts involved. However, if achieved and if all paper and card and glass 
were recycled, Table 19 shows the cost of waste disposal could be reduced by 48%.  
This is an overall reduction of £52,510, which is a saving to each business of £2626 
per annum. 
 
TABLE 18. Cost of Waste Disposal if all Waste Reduced by 10%. 
 
Waste 
stream 

Total 
Tonnes 

Landfill 
Tonnes 

Cost 
(£000s) 

Recycling 
Tonnes 

Cost 
(£000s) 

Overall 
Cost 
(£000s) 

Paper and 
card 

464.40 326.07 34.89 120.87 1.27 36.16 

Plastic 
Film 

53.01 51.48 5.51 1.53  5.51 

Dense 
plastic 

77.94 76.95 8.23 0.99  8.23 

Wood 0.90 0.36 0.04 0.27  0.04 
Textile 18.99 15.12 1.62 3.87  1.62 
Glass 237.87 125.19 13.40 112.77 3.00 16.40 
Putrescible 275.76 275.76 29.51   29.51 
Ferrous 24.66 8.37 0.90 16.38  0.90 
Non-
ferrous 

7.56 4.86 0.52 2.70  0.52 

WEEE 1.35 0.90 0.10 0.45  0.10 
Other 62.01 0.27 0.03   0.03 
Total 1224.45 885.33 94.75 259.83 4.27 99.02 
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TABLE 19. Cost of Waste Disposal if all Waste were Reduced by 10% and all Paper 
and Card and Glass were Recycled. 
 
Waste 
stream 

Total 
Tonnes 

Landfill 
Tonnes 

Cost 
(£000s) 

Recycling 
Tonnes 

Cost 
(£000s) 

Overall 
Cost 
(£000s) 

Paper and 
card 

464.40   446.94 4.70 4.70 

Plastic 
Film 

53.01 51.48 5.51 1.53  5.51 

Dense 
plastic 

77.94 76.95 8.23 0.99  8.23 

Wood 0.90 0.36 0.04 0.27  0.04 
Textile 18.99 15.12 1.62 3.87  1.62 
Glass 237.87   237.96 6.33 6.33 
Putrescible 275.76 275.76 29.51   29.51 
Ferrous 24.66 8.37 0.90 16.38  0.90 
Non-
ferrous 

7.56 4.86 0.52 2.70  0.52 

WEEE 1.35 0.90 0.10 0.45  0.10 
Other 62.01 0.27 0.03   0.03 
Total 1224.45 434.07 46.46 711.09 11.03 57.49 

 

6.2 SME Business Waste Reduction options in Scotland 
 
There are 121,253 Small and Medium sized Enterprises (SME’s) in Scotland 
(Experian, 2006). An SME is based on the definition of less than 250 employees and a 
turnover of less than £2.5 million.  Based on the pilot study data, this section forecasts 
the possible tonnages and costs of business wastes created by all SME’s in Scotland 
on an annual basis.  
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TABLE 20. Total Tonnages of Waste for all SMEs in Scotland. 
 

  Landfill Recycled Composted Incinerated  

  

Total 
Tonnes 
(000’s 
tonnes) 

Tonnes 
(000’s 
tonnes) % 

Tonnes 
(000’s 
tonnes) % 

Tonnes 
(000’s 
tonnes) % 

Tonnes 
(000’s 
tonnes) % 

Total 
percentage 

Paper and card 2979.4 2091.9 70.2 775.4 26.0  112.0 3.8 100
Plastic film 340.1 330.3 97.1 9.8 2.9   100
Dense plastic 500.0 493.7 98.7 6.4 1.3   100
Wood 5.8 2.3 40.0 1.7 30.0  1.7 30.0 100
Textile 121.8 97.0 79.6 24.8 20.4   100
Glass 1526.1 803.2 52.6 723.5 47.4   100
Putrescible 1769.1 1769.1 100.0   100
Ferrous metal 158.2 53.1 33.6 105.1 66.4   100
Non-ferrous 
metal  48.5 31.2 64.3 17.3 35.7   100
WEEE 8.7 5.8 66.7 2.9 33.3   100
Other 397.8 1.7 0.4 396.1 99.6  100
Summary 7855.5 5679.3 1666.9 396.1  113.7 
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The cost of waste disposal for all the SME’s in Scotland is detailed in Table 21.  
Based on local council charges, the total cost of all SME waste in Scotland amounts to 
£635 million per annum. 
 
TABLE 21. Cost of Waste Disposal for all SMEs in Scotland 
 
Waste 
stream 

Total 
Tonnes 
(000’s 
tonnes) 

Landfill 
Tonnes 
(000’s 
tonnes) 

Cost 
(£m) 

Recycling 
Tonnes 
(000’s 
tonnes) 

Cost 
(£m) 

Overall 
cost (£m) 

Paper and 
card 2979.4 2091.9 223.83 775.4 8.16 231.99
Plastic 
Film 340.1 330.3 35.34 9.8  35.34
Dense 
plastic 500.0 493.7 52.83 6.4  52.83
Wood 5.8 2.3 0.25 1.7  0.25
Textile 121.8 97.0 10.38 24.8  10.38
Glass 1526.1 803.2 85.94 723.5 19.25 105.19
Putrescible 1769.1 1769.1 189.29  189.29
Ferrous 158.2 53.1 5.7 105.1  5.70
Non-
ferrous 48.5 31.2 3.34 17.3  3.34
WEEE 8.7 5.8 0.62 2.9  0.62
Other 397.8 1.7 0.18  0.18
Total 7855.5 5679.3 607.70 1666.9 27.41 635.11
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Table 22 shows that recycling all paper and card could reduce the total cost of waste 
disposal by £200 million per annum. 
 
TABLE 22. Cost of Waste Disposal if all Paper and Card is Recycled. 
 
Waste 
stream 

Total 
Tonnes 
(000’s 
tonnes) 

Landfill 
Tonnes 
(000’s 
tonnes) 

Cost 
(£m) 

Recycling 
Tonnes 
(000’s 
tonnes) 

Cost 
(£m) 

Overall 
cost (£m) 
 

Paper and 
card 2979.4 2867.3 30.16 30.16
Plastic Film 340.1 330.3 35.34 9.8  35.34
Dense 
plastic 500.0 493.7 52.83 6.4  52.83
Wood 5.8 2.3 0.25 1.7  0.25
Textile 121.8 97.0 10.38 24.8  10.38
Glass 1526.1 803.2 85.94 723.5 19.25 105.19
Putrescible 1769.1 1769.1 189.29  189.29
Ferrous 158.2 53.1 5.7 105.1  5.70
Non-ferrous 48.5 31.2 3.34 17.3  3.34
WEEE 8.7 5.8 0.62 2.9  0.62
Other 397.8 1.7 0.18  0.18
Total 7855.5 3587.4 383.87 3758.8 49.41 433.28
 
Table 23 shows that if all glass were recycled the overall reduction in the cost of 
waste disposal would equate to £65 million per annum. 
 
TABLE 23. Cost of Waste Disposal if all Glass were Recycled. 
 
Waste 
stream 

Total 
Tonnes 
(000’s 
tonnes) 

Landfill 
Tonnes 
(000’s 
tonnes) 

Cost (£m) Recycling 
Tonnes 
(000’s 
tonnes) 

Cost (£m) Overall 
cost (£m) 

Paper and 
card 2979.4 2091.9 223.83 775.4 8.16 231.99
Plastic 
Film 340.1 330.3 35.34 9.8  35.34
Dense 
plastic 500.0 493.7 52.83 6.4  52.83
Wood 5.8 2.3 0.25 1.7  0.25
Textile 121.8 97.0 10.38 24.8  10.38
Glass 1526.1  1526.1 40.59 40.59
Putrescible 1769.1 1769.1 189.29  189.29
Ferrous 158.2 53.1 5.7 105.1  5.70
Non-
ferrous 48.5 31.2 3.34 17.3  3.34
WEEE 8.7 5.8 0.62 2.9  0.62
Other 397.8 1.7 0.18  0.18
Total 7855.5 4876.1 521.76 2470.1 48.75 570.51
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Table 24 shows the reduction in the cost of waste disposal if all SMEs in Scotland 
recycled all paper and card and glass.  This would reduce the total cost of waste 
disposal by £266 million. 
 
TABLE 24. Cost of Waste Disposal if all Paper and Card and Glass is Recycled by all 
SMEs in Scotland. 
 
Waste 
stream 

Total 
Tonnes 
(000’s 
tonnes) 

Landfill 
Tonnes 
(000’s 
tonnes) 

Cost (£m) Recycling 
Tonnes 
(000’s 
tonnes) 

Cost 
(£m) 

Overall 
cost (£m) 

Paper and 
card 2979.4 2867.3 30.16 30.16
Plastic Film 340.1 330.3 35.34 9.8  35.34
Dense 
plastic 500.0 493.7 52.83 6.4  52.83
Wood 5.8 2.3 0.25 1.7  0.25
Textile 121.8 97.0 10.38 24.8  10.38
Glass 1526.1 1526.1 40.59 40.59
Putrescible 1769.1 1769.1 189.29  189.29
Ferrous 158.2 53.1 5.7 105.1  5.70
Non-ferrous 48.5 31.2 3.34 17.3  3.34
WEEE 8.7 5.8 0.62 2.9  0.62
Other 397.8 1.7 0.18  0.18
Total 7855.5 2784.2 297.93 4562 70.75 368.68
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The reduction in the cost of waste disposal if all waste were reduced by 10% is 
represented in Table 25.  This would reduce the cost of waste disposal by £64 million 
per year. 
 
TABLE 25. Cost of Waste Disposal if all Waste Reduced by 10%. 
 
Waste 
stream 

Total 
Tonnes 
(000’s 
tonnes) 

Landfill 
Tonnes 
(000’s 
tonnes) 

Cost 
(£m) 

Recycling 
Tonnes 
(000’s 
tonnes) 

Cost 
(£m) 

Overall 
cost (£m) 

Paper and 
card 2681.46 1882.71 201.45 697.86 7.34 208.79
Plastic 
Film 306.09 297.27 31.81 8.82  31.81
Dense 
plastic 450.00 444.33 47.54 5.76  47.54
Wood 5.22 2.07 0.22 1.53  0.22
Textile 109.62 87.3 9.34 22.32  9.34
Glass 1373.49 722.88 77.35 651.15 17.32 94.67
Putrescible 1592.19 1592.19 170.36  170.36
Ferrous 142.38 47.79 5.11 94.59  5.11
Non-
ferrous 43.65 28.08 3.00 15.57  3.00
WEEE 7.83 5.22 0.56 2.61  0.56
Other 358.02 1.53 0.16  0.16
Total 7069.95 5111.37 546.90 1500.21 24.66 571.56
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The total cost of waste disposal if all SMEs in Scotland reduced all their waste by 
10% and recycled all paper and card and glass is shown in Table 26.  The result of 
such action would provide a total reduction in the cost of waste disposal by £300 
million per annum.   
 
TABLE 26. Cost of Waste Disposal if all Waste Reduced by 10% and all Paper and 
Card and Glass Recycled. 
 
Waste 
stream 

Total 
Tonnes 
(000’s 
tonnes) 

Landfill 
Tonnes 
(000’s 
tonnes) 

Cost 
(£m) 

Recycling 
Tonnes 
(000’s 
tonnes) 

Cost 
(£m) 

Overall cost 
(£m) 

Paper and 
card 2681.46  2580.57 27.15 27.15
Plastic 
Film 306.09 297.27 31.81 8.82 31.81
Dense 
plastic 450.00 444.33 47.54 5.76 47.54
Wood 5.22 2.07 0.22 1.53 0.22
Textile 109.62 87.3 9.34 22.32 9.34
Glass 1373.49  1374.03 36.55 36.55
Putrescible 1592.19 1592.19 170.36 170.36
Ferrous 142.38 47.79 5.11 94.59 5.11
Non-
ferrous 43.65 28.08 3.00 15.57 3.00
WEEE 7.83 5.22 0.56 2.61 0.56
Other 358.02 1.53 0.16 0.16
Total 7069.95 2505.78 268.10 4105.8 63.70 331.80
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7.0 CONCLUSIONS 
 
Improving resource efficiency in business, particularly in Small and Medium sized 
Enterprises (SME’s), has entered the political arena as part of the concept of 
sustainable development. In order to implement resource efficiency improvements for 
SME’s it is necessary to understand, at the local and regional levels, business 
activities and their environmental impacts.  
 
The data for this study have been sourced at the local level and applied to create a 
picture at the national level. The findings can be used in two main ways. Firstly, as an 
awareness raising study informing the general public and decision makers of the 
growing business resource use issues and, secondly, as a starting point for the creation 
of a baseline set of data that continually serves to monitor SME efficiency and 
feedback information for improvement.  
 
Further research in this area will contribute to the understanding of the resource use 
issues that affect SME’s and enable patterns of efficiency for business and industry 
sectors to be understood more clearly. This will assist the development of sector 
specific efficiency programmes as part of an overarching sustainability strategy for 
SME development. It will aid understanding of what SME’s can achieve in terms of 
resource efficiency and assist support organisations to target improvement incentives. 
 
In addition to efficiency improvement programmes, new business start-up 
opportunities exist in terms of encouraging innovation to reduce, reuse, repair and 
recycle business waste.  
 
Having a strong database on SME business efficiency offers decision makers two 
major benefits; firstly, to understand why they are introducing a strategic or 
operational intervention and, secondly, to be able to measure the degree of 
improvement following its introduction. 
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