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The Future Shape of the Waste Industry
The only certainty when predicting the future is that predictions are wrong! This publication
is designed to present a comprehensive overview of the underlying drivers in terms of
technological, economic and public perception factors.

The outcomes proffered suggest 4 materially different options but all emphasize that
doing nothing is not on the cards. As a matter of urgency the environment – and waste
within it – now needs to be taken seriously in a wider context, particularly by Government
in 2002. We desperately need a forward thinking, visionary framework against which
industry can forward plan and all of society can be prepared for the consequences of
managing our waste by-products more cost effectively. Carrying on in a ‘muddle through’
way will create significant risks to the efficiency and health of the UK economy – 
and environmentally.

Regrettably, politicians think in 4 year time cycles – this problem demands (and deserves)
more, and now.

Technology – Core Assumptions and Scenarios
The figures quoted for each of the Visions on page 6 are summarised in the 
following table:

General Assumptions
(a) Logistics cost £25 per tonne to compost/landfill/Energy from Waste (EfW) (bulk) 
30 mile radius.

(b) Logistics and sorting costs:
£55 per tonne – recycling (municipal kerbside – all) to MRF or
£25 per tonne – recycling (industrial/commercial) bulk up
£10 per tonne – construction point

(c) Disposal fees:
£13 per tonne landfill excluding tax
£20 per tonne compost excluding tax Autumn 2002
£40 per tonne energy excluding tax
self funded recycling excluding tax

(d) Capex:
(i) Landfill 1.5m cubic metres capital cost £15m consented. £3 acquisition and
aftercare per cubic metre based on 7 years reserve in stock.

(ii) Composting per 15,000 tonnes annual throughput. £0.5m capital cost for
windrow, £2m capital cost for 25,000 tpa throughput enclosed plant, then pro rata.

(iii) EfW – £80m capital investment for 250,000 tpa direct combustion (no pre-sort),
space 5 Ha, 25 MWh net output. £22m capital investment for 50,000 tpa direct
combustion (pre sorted floc), space 1.5 Ha. £65m capital investment for 250,000
tpa enclosed gasifier, 15 MWh net output, space 5 Ha.

(iv) Recycling capital costs offset by gate income for reprocessors. 

(v) Sector Vehicle Park – £1.2bn value at half life (3 years).

(vi) MRF – £10m capital cost for ‘clean’ plant, 200,000 tpa. £2m capital cost for
50,000 tpa plant. Depots £5m (50,000 tpa+).

(vii) CA site – state of the art with bay separation £1.5m capital cost, 30,000 tpa
throughput, (300,000 households – 0.5m population).

(e) Energy = direct combustion or aerobic/anaerobic enclosed or pyrolytic. 

(f) Waste CV unsorted 9 Gj per tonne, sorted 20 Gj per tonne (floc plants without
sewage or agri-waste).

(g) Energy wholesale price 2.3p per unit 2002.

(h) Renewable Obligation Certificates 3.5p per kw, rising.

(i) Scenario IV implies significant push for renewable energy driven by significant imports
and nuclear shortfalls/brownouts coupled to high non renewable energy taxes and
positive renewable energy traded permits.

(j) Hectares required:
Small landfill = 10 hectares
Large landfill = 100–300 hectares
10,000 tonnes windrow compost = 2.5 hectares
25,000 tonnes enclosed compost = 4 hectares
50,000 tonnes enclosed compost = 6 hectares
50,000 tonnes EfW = 1.5 hectares
400,000 tonnes EfW = 5 hectares 
250,000 tonnes MBT gasifier = 5 hectares
Clean MRF/Depots = 4 hectares

(k) Other assumptions:
(i) Vehicles and containers £1bn included processing equipment – varies with option.

(ii) Assumes zero growth on 2002 (ie steady state) except Future iv.

(iii) Excludes externalities/pollution costs.

(iv) Revenue value excludes hazwaste and street cleansing charges.

(v) Energy covers options of anaerobic/aerobic/pyrolysis and direct combustion.

(l) Sector turnover excludes street cleansing, hazardous waste specialist treatment, 
bulk liquid revenues and ancillary services.

APPENDIX i

Turnover (bn) (no inflation, taxes or growth)

Today Future i Future ii Future iii Future iv

Landfill 3 1.9 0.45 0.42 1.14

Compost/soils 0.6 0.45 0.99 1.89 5.85

Recycling 1 3.33 1.33 1.33 2.2

Energy 0.18 0.97 2.47 1.17 6.8

Total 4.24 4.65 5.24 4.81 15.99

Capital at replacement cost (bn)

Today Future i Future ii Future iii Future iv

Landfill 4.0 2.0 0.5 0.5 1.6

Compost/soils 0.1 1.8 3.2 3.7 11.2

Recycling 0.2 0.8 1.5 1.5 1.5

Energy 1.2 5.8 15 6.9 18.8

Total 5.5 10.4 20.2 12.6 33.1

Hectares

Today Future i Future ii Future iii Future iv

Landfill 46,800 25000 6,000 6,000 12,000

Compost/soils 600 1,900 2,900 5,400 13,300

Recycling 540 1,500 1,500 1,500 1,500

Energy 63 370 990 445 1,600

Miscellaneous (cars, etc) ? 50 50 50 50

Net (excluding landfill) 1,203 3,320 5,440 7,345 16,450

Total 48,003 28,820 11,440 13,345 28,450

Employment

Today Future i Future ii Future iii Future iv

Landfill 5,700 2,500 2,000 2,000 4,000

Compost/soils 1,000 3,000 3,140 2,170 3,000

Recycling 3,700 4,900 7,160 5,830 5,200

Energy 600 2,600 2,700 3,000 11,600

Transport/sorting 24,000 27,000 27,000 27,000 55,000

Total 35,000 40,000 42,000 40,000 78,800

Hi Landfill Hi Energy Hi Compost Hi Energy
Profile Hi Landfill & Recycling & Recycling & Recycling & Compost

Scenario Today Future i Future ii Future iii Future iv

Sector turnover (bn) 4.2 4.6 5.2 4.8 16.0

Capitalisation at
replacement cost (bn) 5.5 10.4 20.2 12.6 33.1

Million tonnes handled 120 120 120 120 361

Employment (’000) 35 40 42 40 78

Hectares (‘000) 48 28.8 11.4 13.3 22.4

Number of facilities 2,134 1,544 1,858 1,525 2,300

Energy (Mw) 800 2,800 4,700 3,000 7,400+
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Biffa municipal contracts – a 2002 
snapshot on take-up

APPENDIX ii
Project Areas – Biffaward 
Mass Balance Programme
Geographical Mass Balances
Isle of Wight Wales
N. West England Scotland
Humberside S. West England
Greater London

Sectoral Mass Balances
Construction and Aggregates Exhibition industry
Agriculture Schools
Furniture manufacture Chemicals industry
National Health Service Foundry sector
Paper and board manufacture Public sector
Glass manufacture Financial sector
Poultry production Automotive
Ceramics manufacture Tyres
Magazines Newspapers
Junk mail Pork production
Electrical goods Vehicle Tyres

Material/Product Mass Balances
Nitrogen Timber
Carbon Packaging + paper
Aluminium Methane
Aggregates (North West region) Rubber
Biomass

There are currently clear policy drivers emanating from the European Union and UK
Government encouraging increased resource efficiency, such as Producer Responsibility
requirements, the EU Landfill Directive and the 2000 Waste Strategy for England and
Wales. Monitoring the success of these policies requires sophisticated and comprehensive
data on waste streams and resource use that is not currently collected in a systematic
manner. Mass balance analysis provides a powerful tool for organising and interpreting
data from the array of disparate sources that currently exist and creates a platform on
which to build future programmes of data collection.
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Notes:
Transport – 18,000 vehicles with 18,000 drivers + 6,000 mates in 2002.

Technology Summary

Notes:
A number of sites will also operate as recycling, energy and composting operations on 
the ‘front’ end with ‘wasteparks’ or ‘depots’.

(i) Assumes £65m CAPEX for anaerobic, enclosed digestion plants, compared to £80m
CAPEX for large (400,000 tpa) direct combustion plants. £22m for 50,000 tpa small
floc plants.

(ii) Employees:
Large sites c40
Small sites c10

(iii) Large combustion (250,000 tes) = 5 hectares/30Mw
Small (40,000 tpa) = 1.5 hectares/5Mw
Large (250,000 tpa) MBT = 5 hectares/15Mw

Footprint = 4 hectares for 25,000 tonne operation
One enclosed tunnel = 15,000 tonnes per annum at £0.5m capital

Recycling
It is impossible to compute the capital investment implications for recycling in terms 
of process plant – that is a matter for the packaging, construction and other sectors
representing innovative exit routes for recovered segregated material. Capital will be
needed, however, for more specialist vehicles, material reclaim facilities, containers and –
by no means least – substantially improved specialist, state of the art, public reception
centres or civic amenity sites – as opposed to the ‘totters yards’ which many 
currently resemble.

2020 Future iv – Detailed Breakdown
(all steady state on 2002)
30 million tonnes municipal
15 million tones commercial
69 million tonnes (industrial and contaminated soils)
81 million tonnes agricultural slurries(i)

114 million tonnes mining and quarrying(ii)

33 million tonnes sewage and sludges(iii)

plus 18 million tonnes straws and forestry coppice

361 million tonnes TOTAL

30m tonnes landfill(iv) disposal £390m(iv) capital employed £1.6bn
logistics £750m

10m tonnes sewage sludges 133 tonnes disposal £2.6bn
30m tonnes agricultural composted(v) logistics £3.25bn
13m tonnes domestic/industrial/commercial or soil capital employed £11bn
80m tonnes mines, quarries, construction manufacture

18m tonnes ex MSW/industrial/commercial 108m tonnes disposal £4.2bn
30m tonnes ex sewage sludges energy(vi) logistics £2.6bn
30m tonnes ex agriculture capital employed £18.8bn
30m tonnes ex new bio crops, coppicing,
forestry, animals

2002 flows 32m tonnes 90m tonnes disposal £nil
plus 58m extra ex MSW/industrial/ recycled logistics £2.2bn
commercial/aggregates/quarries capital employed £1bn

TOTAL disposal £6.8bn
361 m tes logistics £8.05bn

CAPEX £32.6bn

(i) Resulting from new legislation.

(ii) Driven by probable soils directive.

(iii) Driven by dispersal to land regulations for intermediate treatment.

(iv) Assumes 2002 prices excluding tax. Balance of 70m tonnes (2002) 
diverted of controlled.

(v) Trebling 2002 performance on domestic/industrial/commercial.

(vi) Trebling 2002 performance on domestic/industrial/commercial.

Landfill

Today Future i Future ii Future iii Future iv

Million tonnes 80 50 12 12 28

Number inert sites 1,180 – – – –

Tonnage inert 10 – – – –

Number large sites 350 250 60 60 60
(mixed)

Tonnage 70 50 12 12 28

Hectares
Small 11,800 – – – –
Large 35,000 25,000 6,000 6,000 12,000

Total 46,800 25,000 6,000 6,000 12,000

Employment
Large sites 3,500 2,500 2,000 2,000 4,000
Small sites 2,200 – – – –

Energy (Mwh) (LFG) 600 1,000 1,000 1,000 1,000

2020 Energy Plant Capital Projections (direct combustion/gasification/pyrolysis)

Today Future i Future ii Future iii Future iv

Million tonnes 3 15 42 18 112

% Large plants 95 30 18 27 66
250k tonnes

% Small plants 5 70 82 73 34
50k tonnes

Large plants 
(million tonnes) 2.5 5 7 5 70

Small plants 
(million tonnes) 0.12 10 31 13 35

Large sites (No) 12 14 18 15 140

Small sites (IoW/Slough) 2 200 600 250 600

Capital costs (£ m)
Large plants 1200 1400 1800 1400 (i)5600
Small plants 44 4400 13200 5500 13200

Total capital (£ m) 1244 5800 15000 6900 18,800

MW output 200 1800 3700 2000 6400

Landfill energy 600 1000 1000 1000 1000

Total EfW 800 2800 4700 3000 7400

Employees 600 2600 2700 3000 11600

Hectares
Large plants 60 70 90 70 700
Small plants 3 300 900 375 900

Compost Plant Capital Projections (continued)

Today Future i Future ii Future iii Future iv

% Enclosed windrow 1 30 40 40 30

Windrow tonnes (m) 2.7 3.4 3 3 3

Enclosed tonnes (m) 0.03 6.6 19 39 127

Windrow sites capital
(10k tonnes) (£ m) 125 125 150 150 150

Enclosed sites (£ m) 2 560 1,520 3,100 11,000

Enclosed site throughout
capacity (‘000 tonnes) 15 25 50 100 200

Open windrow capacity
(‘000 tonnes) 10 15 15 15 15

Hectares
Windrow each 2.5 Ha 850 850 850 850
Enclosed each 4 Ha 1050 3050 4000 12500

Total 1900 3900 4850 13350

Manning
Open each 3 staff 1000 1000 1000 1000
Enclosed each 3 staff 2000 2140 1170 2000

Total 3000 3140 2170 3000

Today Future i Future ii Future iii Future iv

Million of tonnes 36 45 48 48 90

% Total 28 38 40 40 25

Number of sites
CA (e) 270 300 300 300 300
‘Clean’ MRFs/Depots 20 200 200 200 200

Capital cost (bn) 0.2 1.5 1.5 1.5 1.5

Employees 3700 4900 7160 5830 5200

Hectares 540 1500 1500 1500 1500

Compost Plant Capital Projections

Today Future i Future ii Future iii Future iv

Million tonnes 3 10 18 42 130

% Open windrow
(by 2020) 99 33 14 7 2

% Soil manufacture/
enclosed – 37 46 53 68

Number of sites

Today Future i Future ii Future iii Future iv

Landfill 1,530 250 60 60 60

Compost/soils 300 580 680 700 1000

Recycling 290 500 500 500 500

Energy 14 214 618 265 740

Total 2,134 1,544 1,858 1,525 2,300

Summary data from 2002 Wales strategy

Estimates of cost per tonne and the total (cumulative)
costs of municipal waste collection, treatment and
disposal over 2002–20 (Wales) households 
(1.9m 2002, 1.35m 2020) Source: NAW

Scenario’s
1 A present day situation of 6% recycling/composting and 94% landfill.

2 Recycling/composting, landfill and mechanical biological treatment (MBT). 
Meeting the recycling and composting targets of 40% in 2010 (and beyond), and
landfill of the residual waste up to the Landfill Directive (LD) limit with MBT for the
remainder. The residual is disposed of at landfill sites, within the landfill limit.

3 Recycling/composting and EfW Meeting the recycling and composting targets of 40%
in 2010 (and beyond), with EfW for the remainder. The only waste sent to landfill
under this scenario is the residual ash.

4 Recycling/composting, landfill and EfW scenario. Meeting the recycling and
composting targets for 50% in 2010 (and beyond), landfill up to the LD limit with 
EfW for the remainder.

5 Maximum recycling/composting, landfill and MBT scenario. Meeting the 40%
recycling and composting targets in 2010, with a linear increase in recycling and
composting to 60% (of which 20% is to be composting) in 2020, with landfill of the
residual to the LD limit and MBT for the remainder.

6 Maximum recycling/composting and EfW. Meeting the 40% recycling and composting
targets in 2010, with a linear increase in recycling and composting to 60% (of which
20% is composting) in 2020, with EfW for the remainder and landfill of the residual ash.

7 Maximum recycling/composting, landfill and EfW scenario. Meeting the 40% recycling
and composting targets in 2010, and with a linear increase in recycling and composting
to 60% (20% composting) in 2020, with landfill of the residual to the LD limit and EfW
for the remainder.

Projected household numbers in Wales to 2020 (‘000s)

Year 1998 2005 2010 2013 2020

Households 1,189 1,239 1,276 1,296 1,351

Waste management unit costs Source: NAW

Item Capital Cost Operational Cost Revenues 
(£) m (£) ‘000s (£) ‘000s

Low High Low High Low High

MRF (40,000 tpa) 2.9 3.57 837 655 7841 781

MRF (20,000 tpa) 2.05 2.5 604 474 420 420

MRF (10,000 tpa) 1.6 1.96 384 306 250 250

Indoor Windrow
composting
(25,000 tpa) 0.51 0 103 0 30 0

Indoor Windrow
composting
(10,000 tpa) 0.51 0 88.6 0 12 0

Sealed unit
composting
(50,000 tpa) 0 4.4 0 237 0 60

Sealed unit
composting
(12,000 tpa) 0 2.7 0 173 0 0

Mechanical
biological
treatment
(50,000 tpa) 4.43 4.43 237 237 60 60

Mechanical
biological
treatment
(12,000 tpa) 2.7 2.7 173 173 14 14

Energy from waste
(100,000 tpa) 38.0 38.0 2.711 2.711 2.520 2.520

Energy from waste
(50,000 tpa) 24.5 24.5 1.851 1.851 1.260 1.260

Landfill 0 0 12 tonne 18 tonne 0 0

Costs for 0% growth rates in arisings Source: NAW

Scenario Per tonne (undiscounted) £ Net present value £bn
% %

Low High Low High

1 70 78 1.17 1.32

2 74 113 1.23 1.86

3 93 167 1.54 2.6

4 78 119 1.28 1.9

5 75 116 1.24 1.9

6 94 167 1.55 2.6

7 76 117 1.27 1.9

Number of
households % Of

Local authority ‘000s % Covered participation Method

Burnley 37.2 nil – Wheelies

Didcot 46.4 Separate – Black sack
contractor kerbside

Forest of Dean 3.35 100 30 Black sack
kerbside

Maidstone 59 60 75 Wheelies

Mole Valley 34.7 100 50 Black sack
kerbside

Newbury 58.6 100 55 Wheelies

North Somerset 81.7 37 66 Black sack
kerbside

Penwith 29.9 15 50 Wheelies

Sittingbourne 54.1 80 50 Wheelies

South Bucks 26 100 63 Black sack
backdoor

South Shropshire 18.7 66 50 Black sack
backdoor

South Staffs 43.7 – – Wheelies

Stafford 51.5 90 55 Wheelies

Stratford 50 100 50 Black sack
backdoor

Tandridge 32.3 84 50 Black sack
kerbside

Woking 38 100 50 Black sack
kerbside

Total 695.7
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The mass balance concept is based on the fundamental physical principle that matter can
neither be created nor destroyed. Therefore, the mass of inputs to a process, industry or
region equals the mass of outputs as products, emissions and wastes, plus any change in
stocks. When applied in a systematic manner this simple and straightforward concept of
balancing resource use with outputs can provide a robust methodology for analysing
resource flows.

The basis of the mass balance framework is a set of conventions for classifying materials,
products, geographical regions and industries.

Geographical regions are classified according to a hierarchical scheme with the UK as the
primary geographical unit, with countries, Government Office regions and Local Authorities
in subsequent levels.

Industries and industrial sectors are classified according to the UK Standard Industrial
Classification (SIC) codes.

No scheme for the classification of materials is widely applied, so a classification has
been devised for this. Materials are considered to be resources that are directly derived
from the natural environment. At the primary level they are classified according to whether
they are non metallic minerals, metal ores, fossil fuels, water or organics.

The classification of materials is also extended by incorporating the Draft UK Waste
Classification Scheme. It is anticipated that waste related data will form much of the
output side of the mass balance in the UK.

The stocks and flows that make up a mass balance methodology set out for this project
specifies seven different types of resource flow and two points in time. These data
categories are as follows:

■ Stock of resource at the beginning of an accounting period.

■ Total inward flux.

■ The amount of new resource extracted or produced in the unit during the 
accounting period.

■ The total outward flux of the resource.

■ The amount of the resource transformed into another type.

■ The amount of the resource used as the component of a product.

■ The amount of the resource which has materials/products recovered from it.

■ The amount of the resource going to final disposal.

■ The stock of the resource at the end of the accounting period.

This study has demonstrated that a mass balance framework can provide a mechanism
for the collation of resource flow data from disparate sources to build up a mass balance
for the UK in an incremental manner (see www.biffaward.org).

APPENDIX iii
Core set of indicators for waste industry recommended 
by Green Alliance (0831)

Climate change
Indicator 1: Total greenhouse gas emissions divided by tones of waste handled, using
the government's Guidelines for Company Reporting on Greenhouse Gas Emissions.

Indicator 2: Amount in tonnes of landfill gas and the proportion of gas being flared, used
for power generation, or passively vented.

Indicator 3: Total energy generated in Megawatts.

Indicator 4: Efficiency of gas capture (gas collected as a proportion of gas generated).

Indicator 5: Total methane emissions divided by filled volume of landfill or tonnage of
waste contained within it.

Indicator 6: Trace greenhouse gases after combustion of landfill gas.

Transport
Indicator 7: Fuel used divided by miles travelled.

Indicator 8: Fuel used divided by tones of waste handled.

Indicator 9: Tonnes of waste transported by rail or water as a proportion of total 
waste transported.

Water use
Indicator 10: Amount of water used divided by tones of waste handled.

land use and wildlife
Indicator 11: Actual or planned uses of restored land.

Indicator 12: Number of partnership projects as a proportion of total sites.

Indicator 13: Number of trees and length of hedgerows planted.

Indicator 14: Volume of green waste composted (potential peat substitute).

Indicator 15: Number of local biodiversity action plans as a proportion of total sites.

Regulatory compliance
Indicator 16: Number of enforcements notices.

Indicator 17: Operator Pollution Risk Appraisal – OPRA scores.

Environmental management systems
Indicator 18: Registered sites as a proportion of total number of sites.

Waste minimization/resource productivity
Indicator 19: Relative amounts of materials recovered from the waste stream as 
a proportion of total waste handled.

Indicator 20: Amount of company's own waste arisings.

Indicator 21: Number of integrated contracts that include waste minimization and/or
resource management services.

Indicator 22: Number of partnerships with local authorities, businesses and the voluntary
sector on resource management.

Indicator 23: Percentage reduction in waste coming forward compared to previous years.

Neighbourliness
Indicator 24: Number of complaints divided by number of sites.

Indicator 25: Number of sites with site liaison committees as a proportion of the total
number of sites where they would be appropriate.

Indicator 26: Results of stakeholder surveys.

Indicator 27: Amount of pension funds invested in ethical funds.
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