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Summary: Intervention and Options  RPC: GREEN 

 
Cost of Preferred (or more likely) Option  

Total Net Present 
Value 

Business Net 
Present Value 

Net cost to business per 
year (EANCB on 2009 prices) 

In scope of One-
In, One-Out? 

Measure qualifies 
as 
 

£18.36m (cost) £7.01m (cost) Zero net cost No NA 

What is the problem under consideration? Why is government intervention necessary? 

Pollutants from agricultural and forestry tractors cause health problems which are external costs, as they are 
not faced by tractor users and manufacturers, so that government intervention to reduce emissions is 
necessary.  The Agricultural and Forestry Tractors Emissions Directive (2000/25/EC) sets progressively 
more stringent emissions standards for new tractors.  However, emission reduction is costly and the move 
from the Stage IIIA to the Stage IIIB standard requires significant redesign of tractors which is particularly 
burdensome in the current economic climate.  This IA considers the transposition of an amendment to the 
Directive which increases the "flexibility scheme", reducing costs for manufacturers and purchasers.   

 
What are the policy objectives and the intended effects? 

The objective of the amending Directive is to ease the exceptional burdens on industry that arise in 
consequence of a requirement to redesign tractors to accept Stage IIIB engines whilst simultaneously 
dealing with the effect of an economic downturn.  The intended effect is to reduce the risk of retrenchment in 
the sector, and so maintain employment and an industrial base ready to take advantage of improved 
economic conditions.   

 
What policy options have been considered, including any alternatives to regulation? Please justify preferred 
option (further details in Evidence Base)   

The policy options considered have been the baseline of doing nothing, and the preferred option of 
transposing the amending Directive.  Our best estimate is that the preferred option will provide both 
monetised and non-monetised benefits to business.   

 

Will the policy be reviewed?  It will be reviewed.  If applicable, set review date:  09/2017 

Does implementation go beyond minimum EU requirements? No 

Are any of these organisations in scope? If Micros not 
exempted set out reason in Evidence Base. 

Micro
Yes 

< 20 
 Yes 

Small
Yes 

Medium
Yes 

Large
Yes 

What is the CO2 equivalent change in greenhouse gas emissions?  
(Million tonnes CO2 equivalent)   

Traded:    
0 

Non-traded:    

+0.064 

I have read the Impact Assessment and I am satisfied that (a) it represents a fair and reasonable view of the 
expected costs, benefits and impact of the policy, and (b) that the benefits justify the costs. 

Signed by the responsible Minister: Baroness Kramer  Date: 12/12/2013      
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Summary: Analysis & Evidence Policy Option 1 
Description:  Transposition of the Amending Directive   

FULL ECONOMIC ASSESSMENT 

Net Benefit (Present Value (PV)) (£m) Price Base 
Year  2012 

PV Base 
Year  2012 

Time Period 

Years  11 Low: -20.63  High: -16.09   Best Estimate: -18.36   
 

COSTS (£m) Total Transition  
 (Constant Price) Years 

 

Average Annual  
(excl. Transition) (Constant Price) 

Total Cost  
(Present Value) 

Low  0   2.43   22.04   

High  0.0   2.81   25.93    

Best Estimate 0.0   

3 

2.62   23.98    

Description and scale of key monetised costs by ‘main affected groups’  

The monetised costs of this measure are comprised of costs associated with its air quality and carbon dioxide 
impacts and with additional fuel costs, which are spread over the assessment period, and shorter term costs 
associated with lost sales of exhaust after-treatment equipment.  Air quality and carbon dioxide costs, are borne 
by society in general.   

Other key non-monetised costs by ‘main affected groups’  

In addition to the sales lost by manufacturers of aftertreatment devices, we have identified a cost to them 
arising from the delayed return on the investments that they have made in anticipation of the full introduction 
of the forthcoming emissions standard.  It has not been possible to assign a monetary value to this cost.   

BENEFITS (£m) Total Transition  
 (Constant Price) Years 

 

Average Annual  
(excl. Transition) (Constant Price) 

Total Benefit  
(Present Value) 

Low  1.25   0.38  5.30   

High  2.50   0.32   5.95  

Best Estimate 1.88   

3 

0.35  5.63   

Description and scale of key monetised benefits by ‘main affected groups’  

Benefits accrue to tractor producers in terms of saved transient research and development costs, saved 
borrowing costs, and saved engine stockpiling costs.  The most significant monetised benefit for tractor owners 
and operators is in terms of saved maintenance costs as a result of not having to run on old tractors.  The scale 
of the monetised benefits is small overall, but is nonetheless large enough to be of significance to individual 
businesses.   

Other key non-monetised benefits by ‘main affected groups’  

The principal non-monetised benefit accrues to tractor operators as a result of improved availability of new 
tractors.  The benefit appears in terms of improved reliability and availability as a result of not running old tractors 
(which would be less reliable than new ones even with increased maintenance) past their normal economic 
lifespan.  This benefit is not monetised, but may be of great significance to operators in some circumstances 
since the availability of a tractor to perform essential work can be business-critical for an agricultural business.   

Key assumptions/sensitivities/risks Discount rate (%) 

 

3.5 

The range of monetised costs reflects uncertainty about how many additional Stage IIIA conformant tractors 
placed on the market would displace Stage IIIB conformant tractors that might otherwise have been sold.  Our 
best estimate assumes that one quarter of the additional Stage IIIA conformant tractors sold displace Stage IIIB 
tractors from the market.  The sensitivity of the outcome to this key assumption is reflected in the range of cost 
and benefit figures produced.   

 
BUSINESS ASSESSMENT (Option 1) 

Direct impact on business (Equivalent Annual) £m:  In scope of OITO?   Measure qualifies as 

Costs:  Benefits:  Net: Zero net cost No NA 
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Evidence Base (for summary sheets) 

References   

No Legislation or publication 

1 Directive 97/68/EC (as amended) on the approximation of measures against the emission 
of gaseous and particulate pollutants from internal combustion engines to be installed in 
non-road mobile machinery 

2 Directive 2000/25/EC (as amended) on action to be taken against the emission of gaseous 
and particulate pollutants by engines intended to power agricultural or forestry tractors 

3 Directive 2011/72/EU amending Directive 2000/25/EC as regards the provisions for 
tractors placed on the market under the flexibility scheme 

4 Directive 2011/87/EU amending Directive 2000/25/EC as regards the application of 
emission stages for narrow-track tractors 

5 SI 2002/1891  The Agricultural or Forestry Tractors (Emission of Gaseous and Particulate 
Pollutants) Regulations 2002 (as amended)   

6 Air Quality Pollutant Inventories for England, Scotland, Wales, and Northern Ireland: 1990-
2008;  

AEAT/ENV/R/3073  Prepared By AEA Technology for Defra, October 2010 (Available from 
http://naei.defra.gov.uk/ .)  

7 Non road mobile machinery Usage, Life and Correction Factors - AEAT/ENV/R/1895 
prepared for the Department for Transport by AEA Technology plc (Available from http://uk-
air.defra.gov.uk/library/reports?report_id=304 .)   

8 Air Pollution: Action in a Changing Climate - Defra  March 2010  (Available at 
http://archive.defra.gov.uk/environment/quality/air/airquality/strategy/documents/air-
pollution.PDF .)   

9 Agriculture in the UK 2009 - Defra (available for download from  
http://www.defra.gov.uk/evidence/statistics/foodfarm/general/auk/latest/index.htm)  

10 CEMA (European Agricultural Machinery) Position Paper dated 10th December 2010  
(Available from the CEMA website at http://www.cema-agri.org/ .)   

11 The Motor Vehicles (Type Approval and Approved Marks) (Fees) Regulations 1999, 
Statutory Instrument 1999 No 2149. 

12 The Motor Vehicles (Type Approval and Approval Marks) (Fees) Regulations 1999 (SI 
1999 No 2149) 
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1. Introduction   

1.1 This Impact Assessment examines the costs and benefits of transposition into 
United Kingdom law of European Directive 2011/72/EU (the “amending 
Directive”), amending the Agricultural and Forestry Tractors Emissions Directive 
(the “original Directive”).  The amendments introduced are a temporary change to 
the terms of the “flexibility scheme,” which exists to ease the burden on 
manufacturers that arises during the transition from one exhaust emissions stage 
to the next.   

1.2 The Impact Assessment considers two options.  These are not transposing the 
amending Directive (option 0), which is the baseline for our calculations, and 
doing the minimum required to meet our obligation to transpose the amending 
Directive (option 1).   

1.3 The costs and benefits of the options have been monetised, as far as possible, 
but there are significant uncertainties in quantifying the various impacts.  A 
sensitivity analysis which considers the effect of these uncertainties is included. 

1.4 The intended effect of the proposed measure is to reduce the burden upon 
industry.  It is outside the scope of the One-In-Two-Out requirements, however, 
because it enacts European legislation.   

2. Background   

2.1 The original Directive  

2.1.1 The original Directive (European Directive 2000/25/EC (as amended) (Ref 2)) 
controls emissions of air quality pollutants from internal combustion engines for 
agricultural and forestry tractors.  The Directive and its amendments are 
transposed into United Kingdom law by a series of Statutory Instruments (SI 2005 
No 390, SI 2006 No 2533, and SI 2008 No 1980).   

2.1.2 The Directive imposes a series of successively more stringent exhaust emission 
standards which are set for air quality, and ultimately for public health, reasons.  
The standards are set by reference to the emissions limits set in the Non-Road 
Mobile Machinery Directive 97/68/EC (as amended) (Ref 1).  The linking of the 
emissions limits for tractor engines and for non-road mobile machinery engines 
permits engine manufacturers to sell near-identical engines into both markets, 
and so reduces the regulatory burden upon them.   

2.1.3 The controlled air quality pollutants are hydrocarbons (HC), carbon monoxide 
(CO), oxides of nitrogen (NOx), and particulate matter (PM).  It is oxides of 
nitrogen and particulate matter which are now the pollutants of principal concern, 
since the United Kingdom no longer has air-quality limit exceedences for 
concentrations of either hydrocarbons or carbon monoxide.  Carbon dioxide is not 
controlled as an air quality pollutant because, although it is a driver of climate 
change, it is not directly hazardous to health at any concentration likely to be 
found in the atmosphere.   

2.1.4 The emission standards are usually referred to as “stages,” and the Stage IIIA 
standard is now in the process of being superseded by the Stage IIIB standard.  
In recognition of the fact that the challenges faced in meeting any emissions limit 
vary with the power and size of the engine, the emissions limits that are set at 
each stage, and their dates of application, differ for engines of different nominal 
powers.   

2.1.5 Since January 2011 the emissions standard for newly manufactured engines for 
tractors in the power band from 130 kW to 560 kW has been Stage IIIB.  This 
power band covers the most powerful tractors in manufacturers’ ranges.  Tractors 
with engines in the power band from 130 kW to 560 kW currently represent 
approximately fourteen percent of all tractors registered for road use in the United 
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Kingdom, although this proportion may rise a little over the next few years since 
the average power of all tractors registered has risen gradually over time.  More 
than half of all tractors registered are in the power band from 75 kW to 130 kW.  
The Stage IIIB standard will be mandatory for engines in all power bands by 
January 2013.   

2.1.6 Because meeting the Stage IIIB standard requires the use of exhaust 
aftertreatment technologies, engines meeting this standard are larger, and 
somewhat heavier, than engines meeting earlier standards.  These larger and 
heavier engines will not usually fit into existing engine compartments, so that 
tractor producers are effectively obliged to redesign their entire product ranges in 
order to continue to sell them.  The requirement for new engine technologies to 
be used, and so for a general redesign of tractors, was not foreseen in 2005 
when the Stage IIIB standard was negotiated and adopted.   

2.1.7 Most, if not all, tractor producers have been able to redesign some parts of their 
product range in order to accept Stage IIIB compliant engines, and it is probable 
that they have concentrated the resources that they have been able to bring to 
bear upon this problem on vehicles in the most popular categories.  All tractor 
producers, however, face an exceptional burden in terms of design and 
development effort at a time when economic conditions are poor, and it is for this 
reason that the European Commission proposed the extension to the flexibility 
scheme that is the subject of the amending Directive and of this impact 
assessment.   

2.2 The flexibility scheme   

2.2.1 The flexibility scheme permits the entry into service of a limited number of new 
tractors fitted with engines which only comply with the previous, rather than the 
current, stage of emissions limits.  The scheme enables tractor producers to 
delay the need to redesign some low production-volume products, and permits 
engine manufacturers to complete contracts and use up stocks of existing 
components.  Under the original Directive the number of tractors permitted to be 
entered into service under the flexibility scheme during the lifetime of an 
emissions stage (typically around 3 years) was equivalent to twenty per cent of 
one year’s production.  For small tractor producers, for whom a percentage 
allowance would not be very useful, a fixed number of tractors was specified.   

3. Rationale for Government intervention   

3.1 Government regulation specifying exhaust emissions standards for tractors was 
introduced in response to market failure.  The market failure arises because air 
quality is an external cost, and neither tractor producers nor their engine 
manufacturers benefit from deploying technologies which will improve air quality.  
This results in underinvestment in those technologies.   

3.2 The move from Stage IIIA to Stage IIIB engines mandated by the original 
Directive requires significant redesign of product ranges due to the additional size 
and weight of the exhaust aftertreatment technologies needed to meet the 
emissions standards.  This creates a significant burden for the industry at a time 
when they are already affected by a downturn in the market.  There is a real risk 
that, without a reduction in this burden, some companies involved in the 
production of tractors might either fail or have to scale back their activities.  This 
would risk leaving both United Kingdom domestic and export markets open to 
manufacturers from outside the European Union as economic regeneration takes 
hold.  It would, at the same time, involve the loss of what are generally high 
quality jobs in the United Kingdom.   

3.3 Because the emissions standards, the dates for their application, and the terms 
of the flexibility scheme are set in legislation, no kind of voluntary action by 
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industry stakeholders that might produce the same effect as a change in the 
legislation is legally possible.   

4. Policy Objective   

4.1 The intention of the measure is to reduce the burdens upon industry that arise as 
a consequence of a new emissions standard that requires significant redesign 
having to be implemented during an economic downturn.  The policy objective is 
to secure the position of affected businesses, and so to maintain employment in 
these sectors.   

5. The amending Directive   

5.1 The amending Directive introduces a temporary change to the flexibility scheme 
that increases its value from twenty percent to forty percent of one average year’s 
tractor sales.  The fixed allowances for the smallest producers are also increased 
in proportion.  The proposed Regulation will amend the Agricultural or Forestry 
Tractors (Emission of Gaseous and Particulate Pollutants) Regulations so as to 
increase the numbers of tractors that may be entered into service (and so may be 
sold by tractor producers) under the terms of the flexibility scheme during the 
transition to the Stage IIIB standard.  This will be done, in order to reduce costs 
and so far as is possible, by copying out the text of the amended Directive. 

5.2 An additional amendment, providing a temporary derogation from the Stage IIIB 
standard for the very compact special tractors used in vineyards and orchards, 
was adopted at effectively the same time as the amendment to the flexibility 
scheme.  The temporary derogation for these very compact tractors was 
proposed in recognition of the fact that it is currently impossible to purchase a 
Stage IIIB conformant engine which will fit in one.  This additional amendment is 
the subject of a separate impact assessment (reference DfT00219) but it is our 
intention to use one instrument to transpose both amendments into the 
Agricultural or Forestry Tractors (Emission of Gaseous and Particulate Pollutants) 
Regulations in order to reduce costs and administrative burden.   

5.3 The proposed regulations will also introduce an amendment which will enable the 
Vehicle Certification Agency to recover their administrative costs by charging a 
fee for authorising use of the flexibility scheme.  Under the current arrangements 
central Government pays the administrative costs of granting tractor producers 
permission to use the scheme, and the amendment will ensure that these costs 
fall to the beneficiaries of the scheme rather than to the public purse.   

5.4 Timing   

5.4.1 Directive 2011/72/EU was published in the official journal of the European Union 
on 23rd September 2011, and must be transposed into UK law by 24 September 
2012.    

5.4.2 In view of the fact that the amending Directive reduces the burden on industry, 
we intend to seek the permission of the Reducing Regulation Committee to 
transpose it before the latest possible date if we are able to do so.   

6. Identifying impacts of the amending Directive   

6.1 This Impact Assessment considers two options.  These options are not 
transposing the amending Directive (option 0), which is the baseline for 
calculations, and doing the minimum required to meet our obligation to transpose 
the amended Directive (option 1). 

6.2 The proposed measure would directly affect manufacturers of tractors and their 
engines, and manufacturers of the exhaust after-treatment systems which are 
used by engines meeting the Stage IIIB standard.  Purchasers and operators of 
tractors would be indirectly affected by the impact of the measure upon the cost 
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and availability of new machines and by the additional fuel costs that they would 
incur if they chose to purchase one of the additional Stage IIIA conformant 
tractors that the measure made available.   

 

Impacted 
Sector   

Positive Impact   Negative Impact   

Tractor Producers   B1 Reduced research and 
development costs.   

B2 Reduced engine 
stockpiling costs.   

 

Engine 
Manufacturers   

B3 Improved profile of 
demand for Stage IIIA 
engines from tractor 
producers.   

B4 Delayed return on 
investment in 
Stage IIIB engine 
designs.   

Exhaust 
Aftertreatment 
Manufacturers  

 B5 Lost sales.   

B6 Delayed return on 
investment.   

Tractor 
Purchasers and 
Operators   

Improved availability of new 
tractors, leading to…  

B7 Some small opportunity to 
purchase more cheaply.   

B8 Reduced maintenance 
costs and improved 
tractor availability.   

B9 Increased 
expenditure on 
fuel.   

Public at Large   S1 Maintenance of 
employment and 
economic activity.   

AQ1 Some negative 
health effects.   

CC1 Additional 
carbon dioxide 
emissions.   

 Table 1 Summarised Impacts of Option 1   

  

6.3 Although our analysis suggests that the measure is wholly disadvantageous to 
business, the proposed extension to the flexibility scheme enjoys the support of 
most industry stakeholders, and we have had a number of communications from 
companies and trade associations urging us to transpose the amending Directive 
into UK law as quickly as possible.   

 The measure is made disadvantageous to business, in our analysis, by our 
assessment of the additional fuel costs.  Because these fuel costs fall only upon 
tractor operators who choose to purchase a tractor made available as a result of 
the measure their acceptance is purely voluntary.  It is however, normal practice 
to count the costs of voluntary actions that only become available to economic 
actors as a result of the removal of a regulatory constraint as burdens imposed 
by the action of Government.  Tractor operators who choose to accept the 
additional fuel costs will only do so, of course, if and because they place a higher 
value upon one of the non-monetised benefits discussed in Section 9, below.   
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 Manufacturers in the exhaust aftertreatment sector have been understandably 
unenthusiastic about the measure because they anticipate it resulting in lost 
sales for their products and delayed returns on the investments that they have 
made in anticipation of the introduction of the new emissions stage.   

6.4 The impacts of the measure upon air quality, though expected to be very small, 
would affect the health of the population at large.  The groups mainly affected by 
poor air quality, however, are the infirm, the elderly, and the young.   

6.5 The impacts of the measure have been classified as business impacts (labelled 
B), air quality impacts (AQ), climate change impacts (CC) or social impacts (S) 
and are summarised in table 1, above.   

7. Key assumptions in quantifying the impacts   

7.1 Number of Stage IIIA tractors made available and displacement of Stage IIIB 
alternatives   

7.1.1 Number of tractors sold under the extended flexibility scheme   

7.1.1.1 The scale of most of the identified impacts is dependent upon the number of 
Stage IIIA conformant tractors that are sold under the terms of the extended 
flexibility scheme.  Average annual tractor sales for the last five years have been 
estimated at 14,928 in the power bands over 50 horsepower (37 kW) which are of 
relevance for this analysis, implying that a twenty percent increase in the flexibility 
scheme will lead to 2,986 additional Stage IIIA conformant tractors being sold 
and entering into service in the United Kingdom under the scheme.   

7.1.1.2 In calculating this estimate we have assumed a rapid initial rebound of sales, with 
an initial growth rate of seven percent per year.  This assumption has been made 
in the light of the existence of a range of policies designed to stimulate growth, 
and because the market for tractors tends, in addition, to be cyclical.  The results 
of the analysis are not, however, particularly sensitive to the assumption made 
about sales recovery.  Reducing the initial rate of recovery to three percent per 
year reduces the number of tractors that must be considered from the point of 
view of air quality emissions (when including the impact of displacement which is 
described below) by only twenty-three units, to a total of 2,963 tractors.   

7.1.2 Displacement of Stage IIIB conformant tractors   

7.1.2.1 The extent to which Stage IIIA conformant tractors available under the extended 
flexibility scheme displace Stage IIIB conformant alternatives which would have 
been sold in their absence has a significant effect on most of the identified 
impacts.   

7.1.2.2 If none of the additional Stage IIIA tractors displaced Stage IIIB tractors the air 
quality impact associated with the extended flexibility scheme would occur only 
after a full range of Stage IIIB conformant tractors had become available.  
These impacts would occur because operators who had been able to replace 
worn out tractors with Stage IIIA tractors would evidently not need to replace 
those machines with Stage IIIB tractors for some years.  Equally, if none of the 
additional Stage IIIA tractors displaced Stage IIIB tractors there would be no 
loss of sales to manufacturers of exhaust aftertreatment devices until a full 
range of Stage IIIB tractors was available, which we have assumed would occur 
a the end of the flexibility scheme period.   

7.1.2.3 Zero displacement would maximise the benefits to tractor producers from 
reduced Research and Development costs.  The benefit to tractor producers 
from reduced Research and Development costs is sensitive to the extent of 
displacement.  Although the actual level of displacement does not affect the 
tractor producer’s resourcing decisions, which are made on the basis of 
assumptions about displacement and a number of other factors, it does affect 
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the benefit that accrues to the producer as a result of the measure.  If, for 
instance, all of the additional Stage IIIA tractors placed on the market simply 
displaced sales of newer and higher value Stage IIIB tractors the measure 
would provide the producers with no real benefit.   

Zero displacement would maximise the benefits to tractor owners and operators 
from reduced maintenance costs, whilst simultaneously reducing to zero the 
benefit to them from reduced purchase costs.   

Zero displacement, however, would not be a realistic assumption.  We know 
that most tractor manufacturers are already able to offer some machines that 
are Stage IIIB conformant, and it would be surprising, in consequence, if no 
purchaser found himself in a position to choose between a suitable tractor at 
Stage IIIB from one producer and a suitable tractor at Stage IIIA from another 
producer and then chose to purchase the cheaper Stage IIIA machine.   

7.1.2.4 If all of the additional Stage IIIA tractors placed on the market displaced Stage 
IIIB machines the negative air quality impact of the extended flexibility scheme 
would be maximised.  Again, the impact on tractor producers and operators 
would be mixed.  There are, however, a number of reasons to think that this 
case is even less realistic than the alternative extreme of no displacement:   

• Because most tractor manufacturers are selling into the same market, they 
are likely to have come, quite independently, to similar conclusions about 
which parts of their product ranges they should prioritise for conversion to 
the Stage IIIB standard, and this will limit the extent to which their customers 
will be able to choose between similar models at Stage IIIA and Stage IIIB.   

• The strong support of tractor producers for the extension of the flexibility 
scheme suggests that they do not, themselves, anticipate any very 
significant displacement of Stage IIIB compliant tractors from the market by 
the additional Stage IIIA compliant ones that it would permit.  This is 
because they will almost all have at least some Stage IIIB conformant 
tractors in their product ranges and will be keen to see these tractors sold in 
preference to Stage IIIA tractors since they will generally be both higher 
value products and products in which they have made a significant 
investment of research and development expenditure.   

• Although a Stage IIIB conformant tractor will be more expensive than an 
equivalent Stage IIIA conformant machine, not every customer will 
necessarily choose to purchase the cheaper machine when a choice is 
available.  Customers are naturally conservative, and will be inclined to 
purchase from a dealer with whom they have developed a relationship and 
who sells a brand that they have grown to trust.  Stage IIIB conformant 
tractors, in addition, are being offered as having lower whole-life costs than 
equivalent Stage IIIA machines, and product assessments in the specialist 
press appear to endorse these claims.   

7.1.2.5 The impact of the level of displacement upon losses to exhaust aftertreatment 
device manufacturers is small, and mirrors the impact upon air quality.  If there 
is no displacement of Stage IIIB tractors by Stage IIIA tractors made available 
under the terms of the extended flexibility scheme, then no exhaust 
aftertreatment sales are lost.  Even in this case, however, the additional Stage 
IIIA tractors cost sales to aftertreatment device manufacturers because there is 
no reason for the owners to replace them at the moment that Stage IIIB tractors 
become available, as they would have been very likely to have done if they had 
been obliged to run-on older tractors.  Strictly, exhaust aftertreatment device 
manufacturers will begin to recover some of their losses at the end of the 
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assessment period, as the additional Stage IIIA tractors wear out, but we have 
not included this relatively small effect in our modelling.   

7.1.2.6 In the central case we have assumed that one quarter of the additional Stage 
IIIA conformant tractors sold by each producer as a result of use of the 
extended flexibility would actually displace a similar, but Stage IIIB conformant, 
model being offered by another producer.  Combined with the assumption that 
2,986 Stage IIIA tractors will be sold under the flexibility scheme, this results in 
a total of 746 Stage IIIA tractors displacing Stage IIIB alternatives.   

7.1.2.7 This figure has been chosen as a best estimate between the two extreme cases 
of none of the additional Stage IIIA tractors placed on the market displacing 
Stage IIIB tractors and all of them doing so, but it is towards the lower end of 
the range for the reasons given above.  Due to the importance of the 
displacement assumption in monetising the identified impacts we have tested 
this assumption within a range of zero to fifty percent displacement and the 
results of this sensitivity testing are reported in the relevant sections of this 
assessment and in the summary tables.  

7.2 Business impacts 

7.2.1 B1 – Reduced research and development costs 

7.2.1.1 In Option 0, the baseline, we have assumed that tractor producers would 
commit additional resources, at additional cost, in an attempt to maintain their 
sales by redesigning their complete product ranges before the Stage IIIB 
standard became fully mandatory.  Even where tractor producers have already 
redesigned a proportion of their product ranges to make them Stage IIIB 
compliant, they will be unable to avoid any of the costs associated with 
committing additional resources to that process (because they will only have 
been able to achieve the redesign state that they have achieved by temporarily 
suspending some other essential technical work).  The additional flexibility 
afforded to producers under Option 1 will reduce this additional research and 
development cost, and will constitute a benefit to tractor producers.   

7.2.1.2 We have assumed that the additional research and development work required 
in order to bring an average tractor producer’s product range up to the Stage 
IIIB standard will total 1126 man-weeks of effort.  This figure is based upon 
industry estimates.  Our estimate is that it would represent the employment of 
approximately 7.2 additional full-time equivalent research and development staff 
by each tractor producer over a three year period.  This figure is not 
disproportionate to the levels of resource that tractor producers are likely to 
have committed under normal circumstances to research and development.  
Because the additional work will be both transient and in addition to the 
producer’s normal product development work we have assumed that it will have 
to be undertaken by appropriately skilled staff employed either through 
engineering consultancies or on short-term contracts, and that it will be 
necessary to pay a premium for these staff.   

7.2.1.3 The savings assumed to accrue to tractor producers in Option 1 result from their 
being able to somewhat extend the redesign period, in the premium that he is 
obliged to pay for qualified staff.  We have estimated this reduction to have an 
average value of £30 per man-hour.   

 Producers will also see a reduction in the cost of the borrowing required to fund 
the additional development work.  Although this appears to be a saving at an 
individual business level it is not a saving in the cost to business overall, and its 
value has not been counted towards the totals in this impact assessment.   

7.2.1.4 The assumptions and the calculation process underlying them are set out in 
more detail in section A4.2 of Annex A.   
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7.2.2 B2 – Reduced engine stockpiling costs   

7.2.2.1 The cost of holding engines in stock is assumed to be approximately £500 per 
year per engine.   

 Where producers no longer have to purchase engines for stock they will see a 
reduction in the cost associated with the borrowing that would have been 
necessary in order to fund the purchases.  Although this will appear to be a 
saving at an individual business level it is not a saving in the cost to business 
overall, and its value has not been counted towards the totals in this impact 
assessment.   

7.2.2.2 Potential additional costs which might be saved, such as those resulting from 
the expiration of the engine manufacturer’s warranty during storage and from 
either preparing engines for storage or accepting some deterioration in storage 
have not been estimated.   

7.2.2.3 The calculation processes underlying the figure given above are set out in 
section A4.3 of Annex A.   

7.2.3 B5 – Lost exhaust aftertreatment sales   

7.2.3.1 Where sales of Stage IIIA tractors displace Stage IIIB conformant alternatives 
there will be a loss of sales to manufacturers of exhaust aftertreatment 
technologies.  In estimating this impact we have assumed that United Kingdom 
aftertreatment device manufacturers have one quarter of the market for such 
devices in the European Union, including the United Kingdom.   

7.2.3.2 The assumption of a common market share in the UK domestic and continental 
European markets is a reasonably safe one since the market for these devices 
is an international one, so that UK tractor producers will not necessarily source 
devices from local manufacturers, and a significant proportion of tractor sales in 
the United Kingdom are of imported machines.   

7.2.3.3 We have also assumed that the amending Directive will be transposed in other 
Member States and that UK exhaust aftertreatment manufacturers will 
consequently lose sales as a result of the extended flexibility scheme in other 
Member States.  The impact we have estimated considers only the additional 
lost sales from the amending Directive being transposed into UK law.   

7.2.4 B7 – Reduced purchase costs   

7.2.4.1 Some savings accrue to UK tractor purchasers in cases where they are able to 
choose to purchase a tractor which is not fitted with an exhaust aftertreatment 
device.  This saving is evidently proportional to the extent to which sales of 
Stage IIIB conformant tractors are displaced by sales of Stage IIIA conformant 
tractors.  We have assumed that this saving will be largely driven by the cost of 
the aftertreatment device, and so will be almost identical to the value of the 
sales lost to all aftertreatment device manufacturers (not only those from the 
UK) in the United Kingdom market.  It has a higher value than the loss to 
aftertreatment device manufacturers in the United Kingdom because the saving 
to a tractor purchaser occurs whenever he purchases a Stage IIIA tractor when 
he might have purchased a Stage IIIB tractor, no matter from where the avoided 
Stage IIIB tractor and its aftertreatment system would have been sourced.  Our 
best estimate is that this saving has a value of £0.84 million.  More detail on the 
way that this figure has been arrived at is set out in paragraph 8.2.3, below, and 
in Annex A.   

7.2.5 B8 – Reduced maintenance costs   

7.2.5.1 We have assumed that where a Stage IIIA tractor sold under the terms of the 
extended flexibility scheme replaces a worn-out tractor (as it is intended that it 
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should) then a benefit will accrue to the operator in terms of reduced 
maintenance costs.  This is a low-risk assumption.  Rising maintenance costs are 
recognised as being one of the factors that leads owners to decide to replace a 
vehicle or machine with a newer one.  In the baseline, where the additional 
flexibility is unavailable, a number of owners of tractors would have no choice but 
to accept the higher maintenance costs associated with running a tractor beyond 
the end of its normal economic life if they wished to continue in business.  We 
have assumed, on the basis of informal discussions with companies involved in 
maintaining tractors, that the avoided maintenance cost associated with running a 
tractor beyond its economic life is £500 per year.   

7.3 AQ1 – Air quality impacts   

7.3.1 Because the baseline (Option 0) involves a number of worn out tractors being run 
past the date when they would normally have been replaced, it involves some 
delay to the improvements in air quality that are assumed in exiting air quality 
modelling.  The way in which we have assessed the air quality impact of Option 1 
implicitly adjusts the baseline so as to allow for this delay.   

 We have assumed that those Stage IIIA tractors that displace Stage IIIB 
machines are disadvantageous, from an air quality point of view, throughout their 
useful lives.  We have assumed, however, that those Stage IIIA tractors that do 
not displace Stage IIIB machines will provide an air quality benefit for the first 
three years of their lives because they will have removed an older tractor from the 
fleet.  We have assumed that the older tractor removed from the fleet will be at 
the Stage II standard, although many may be older than that.  We have assumed 
that the air quality benefit of the Stage IIIA tractors lasts for only three years, and 
that they are disadvantageous thereafter.  The argument for this approach is 
based upon an assumption that a full range of Stage IIIB tractors will be available 
after three years, and that, in the absence of the Stage IIIA tractors, operators 
would have replaced their older tractors with Stage IIIB machines at that point.   

7.3.2 We have also assumed that very few tractors operate in areas of air quality 
exceedences, which are typically areas of high road traffic density in urban 
areas.  This assumption is based on the 2008 National Air Quality Emissions 
Inventory analysis, performed by AEA Technology for Defra, which estimated 
that, of a total of 39,120 tonnes of emissions of oxides of nitrogen (NOx) from 
tractors, only110 tonnes (0.34 per cent) appeared in areas with exceedences of 
NO2 air quality limits.   

7.3.3 As discussed in section 7.1, the air quality impacts are based on assumptions 
about the number of Stage IIIA tractors available under the extended flexibility 
scheme that will displace Stage IIIB conformant alternatives.  Based on our 
assumption of twenty-five percent of the 2,986 Stage IIIA tractors being sold 
under the terms of the extended flexibility scheme displacing Stage IIIB tractors, 
we have assumed that 746 Stage IIIA tractors will have a negative impact on air 
quality throughout their useful lives.   

7.4 The appraisal period   

7.4.1 We have used an appraisal period of eleven years, representing the life of an 
average tractor, in order to capture the great majority of the air quality and 
carbon dioxide impacts of the measure.  Over this appraisal period, most of the 
costs and benefits to industry will occur during the three year duration of the 
flexibility scheme.  Savings in research and development costs will be transient.  
Since this impact assessment concerns the transposition of European 
legislation, with no gold-plating, it is outside of the scope of One-In-One-Out 
requirements and the period over which costs and benefits are averaged will 
have no impact on One-In-One-Out calculations.   
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8 Monetising the impacts   

8.1 Monetised costs   

8.1.1 AQ1 – Air quality costs.   

8.1.1.1 We have estimated the air quality impact of the extended flexibility scheme 
using emissions factors drawn from Reference 7.  Our best estimate is that the 
extended scheme would result in additional air quality emissions totalling, when 
aggregated over the eleven year period of this assessment 0.13 kilotonnes of 
NOx, and 0.19 kilotonnes of PM.   

 To put these figures in context, the annual emissions from all sources in the UK 
in 2008 were 1400 kilotonnes of NOx and 130 kilo-tonnes of PM, whilst the 
annual emissions of NOx from tractors were approximately 32 kilotonnes 
(Reference 6).   

 The additional emissions cannot be described as insignificant in the context of 
the impact of these pollutants upon public health and the ongoing challenge of 
complying with legally binding air quality objectives for NOx concentrations, but 
they can be described as very small.   

 The aggregated emissions over eleven years amount, on our best estimate, to 
only about 0.009 of a percent of one year’s emissions of NOx  and only about 
0.15 of one percent of one year’s emissions of particulate matter.  The 
additional emissions are equivalent to a delay in full implementation of the 
Stage IIIB standard for tractors by approximately seven days (calculated on the 
basis of the Stage IIIB standard reducing NOx emissions by about twenty per 
cent).   

8.1.1.2 We have monetised the air quality impacts using the damage cost method, 
which estimates the value of the damage that additional emissions have on 
public health.  This is the current established Government methodology for the 
assessment of the air quality impacts of measures, and is the basis for the 
estimates reflected in the summary sheets.  Our best estimate is that the cost 
of increased emissions is £8.06 million at present value.  (Our best estimate 
assumes twenty-five percent displacement of Stage IIIB tractors.  This 
assumption is explained in paragraph 7.1.2, above.)  The present value cost 
ranges from £7.24 million to £8,89 million with a range of displacement from 
zero to fifty percent.  (These figures range from £8.45 million to £10.50 million at 
constant prices, with a best estimate of a cost of £9.52 million.)   

8.1.1.3 In producing the monetised present value for the air quality impacts we have 
used the current values and discount rates agreed across government and 
published by the IGCB.  More detail on the air quality costs is given in Annex A   

8.1.2 B5 – Lost exhaust aftertreatment sales   

8.1.2.1 The costs to industry of the increased flexibility will all be in the sector 
concerned with the development and manufacture of exhaust aftertreatment 
devices.  Companies in this sector will lose sales in cases where a Stage IIIA 
conformant tractor sold under the terms of the increased flexibility displaces a 
Stage IIIB tractor that would otherwise have been sold.  They will experience 
some consequent delay in return on the investment in development work that 
they made in anticipation of the Stage IIIB emissions standard.   

8.1.2.2 Our best estimate, assuming twenty-five percent displacement of Stage IIIB 
tractors and UK manufacturers having a twenty-five percent share of the market 
for aftertreatment devices, is that the total cost to aftertreatment device 
manufacturers in the United Kingdom of the increased flexibility being applied 
across the whole European Union would be £9.01 million.  (Our assumption 
about displacement is explained in paragraph 7.1.2, above.)   
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8.1.2.3 This Impact Assessment considers only the impacts of transposing the 
amending Directive in the UK.  It has been assumed that other Member States 
will transpose the amended Directive and any lost sales to UK manufacturers 
resulting from transposition in other Member Sates is consequently included in 
the baseline.  Our best estimate of the cost to aftertreatment device 
manufacturers in the United Kingdom resulting directly from transposition of 
the amending Directive into UK law is £0.801 million at present value, with a 
range running from £0.786 million to £0.815 million with a range of 
displacement from zero to fifty percent.  These costs are the lost sales to United 
Kingdom manufacturers occurring in the United Kingdom as a result of 
transposition.  More detail on the derivation of these estimates is given in 
section A2.9 of Annex A   

8.1.2.4 We have been unable to establish a value for the delayed return on investment 
in this sector.   

8.1.2.5 Some small costs to industry will arise in consequence of the Vehicle 
Certification Agency being able to charge for the administrative costs 
associated with authorising access to the flexibility scheme.  These costs would 
be likely to be based on a staff rate of £89 per hour and an average of 2.5 hours 
work involved in authorising each application.  Even if both of the United 
Kingdom’s tractor producers applied for access to the flexibility scheme for each 
of the four power categories, the total costs to industry arising from these 
charges would be less than £2,000.   

8.1.3 CC1 – Additional Carbon Dioxide Emissions   

8.1.3.1 Because Stage IIIB conformant tractors are expected to have significantly lower 
fuel consumption than Stage IIIA conformant tractors, displacement of Stage 
IIIB tractor sales during the flexibility period, as well as delayed purchase of 
Stage IIIB tractors after the end of the flexibility period by owners of new Stage 
IIIA tractors purchased under the terms of the flexibility scheme, lead to 
increased carbon dioxide emissions.  Our best estimate of the cost of 
increased carbon dioxide emissions is £3.29 million (as a result of 63.50 
additional kilotonnes of carbon dioxide over the eleven year assessment).   

8.1.4 B9 – Additional Expenditure on Fuel   

8.1.4.1 The higher fuel consumption of Stage IIIA than of Stage IIIB tractors results in 
higher fuel costs for those operators who choose to take advantage of the 
additional availability of Stage IIIA tractors.  Our best estimate is that the 
additional fuel costs will total £11.83 million at present value over the eleven 
year period of the assessment.  (This is an average of approximately £8.43 per 
week, at constant prices, for each tractor in the scheme.)  The fuel cost that we 
have used are based upon DECC energy price guidance (available from 
http://www.decc.gov.uk/assets/decc/Statistics/analysis_group/81-iag-toolkit-
tables-1-29.xls#'Tables 4-9'!A1).   

8.1.4.2 It is the fuel costs associated with choosing to purchase a Stage IIIA conformant 
tractor, rather than running on an older tractor until a suitable Stage IIIB tractor 
becomes available, that are primarily responsible for the negative monetised 
impact of the measure.  We have included the additional fuel costs as a burden 
upon industry in our analysis although purchase of Stage IIIA tractors made 
available under the terms of the extended flexibility scheme is entirely voluntary.   

 Since operators will be in possession of the same information from the trade 
press as we have used in assessing the fuel consumption of Stage IIIB tractors, 
we must assume that any decision to purchase a Stage IIIA tractor that is 
available under the terms of the scheme will be made on the basis of factors 
that we have been unable to monetise.  These benefits, which are described in 
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more detail in Section 9, below, will appear primarily in terms of improved 
reliability and availability of the tractors available to operators.  Both of these 
improvements will be consequent upon it not being necessary to run tractors 
beyond the end of their economic lives, and are expected to be of some 
significance to the businesses that operate them.   

8.2 Monetised Benefits   

8.2.1 B1 – Reduced Research and Development costs.   

8.2.1.1 The primary monetised benefit of the measure to industry identified by 
stakeholders is that it reduces the requirement for tractor producers to commit 
high transient development effort to bring their product ranges up to the Stage 
IIIB standard.   

8.2.1.2 As discussed in sections 6 and 7, tractor producers will be able to use the 
increased flexibility to delay the redesign of some models, avoiding some of the 
high investment costs that would be associated with rapidly redesigning their 
entire product range.  Without increased flexibility, they would be certain to have 
to pay a premium for the additional staff and facilities required to fulfil their short 
term requirements.   

8.2.1.3 Extending the flexibility scheme will, in addition, allow tractor producers to avoid 
the costs of redesigning a greater range of low volume projects until the Stage 
IV standard is introduced.   

8.2.1.4 Our best estimate of the benefit of the present value of reduced transient 
research and development spending is £1.875 million.  This figure reflects 
the premium that would have to be paid for additional staff effort.   

 Although the costs of development depend only upon the number of models 
that must be redesigned and the time available to perform the work, the benefit 
of the increased flexibility to producers is affected by the extent of Stage IIIB 
tractor displacement.  This is because a Stage IIIA tractor sale that simply 
displaces a Stage IIIB tractor sale that might otherwise have been made fails to 
provide tractor producers, overall, with additional production and sales volume.  
The measure fails, in these cases, to provide producers with the support to their 
businesses that the amendment to the flexibility scheme is intended to provide.  
Our assessment is that the benefit of reduced transient research and 
development spending, calculated as the sum of the staff effort and the 
borrowing costs, ranges from a high value of £2.76 million if no displacement 
occurs to a low value of £1.51 million in the case of fifty percent displacement.   

8.2.1.5 Further detail on the way in which these figures are produced is set out in 
section A4.2 of Annex A.   

8.2.2 B2 – Reduced stockholding costs.   

8.2.2.1 Savings accrue to tractor producers because the additional flexibility reduces 
the amount they have to invest in building up a stock of Stage IIIA engines to 
service orders for tractors built to current designs whilst developing designs for 
Stage IIIB compliant products.   

8.2.2.2 The decisions that tractor producers have made and will make with respect to 
investment in stockholding of engines will have been and will be influenced by a 
number of factors.  The principal of these are,  

• The cost of stockpiling engines.   

• The risk of stockpiling engines (in view of the fact that a Stage IIIA engine 
purchased now will have to have been fitted to a tractor and sold within 
two years of its production date).   
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• Expectations about legislative changes.   

• Availability of Stage IIIA engines from manufacturers (most of whom will 
now have full order books for engines of this standard, and will be keen to 
shift more of their production to Stage IIIB engines).   

8.2.2.3 The best data that we have is an indication from a stakeholder in the closely-
related non-road mobile machinery field of the savings that he expects to 
achieve in stockholding costs as a result of increased flexibility in that sector.  
This data has allowed us to calculate that he expects the savings in 
stockholding costs resulting from increased flexibility to be equivalent to 
avoiding the cost of stockpiling about twelve percent of his annual purchases of 
engines.   

8.2.2.4 We have used the twelve percent of annual purchases figure, the estimated 
annual cost of stockpiling an engine of £500, and our best estimate of 22,000 
engines being purchased annually by United Kingdom tractor producers (based 
upon registration data and UK trade statistics), to produce a best present 
value estimate of £1.286 million for the saving accruing from reduced 
stockholding.  This figure does not vary with the extent of displacement of 
Stage IIIB tractors since it is based upon decisions taken on the basis of the 
extent of the expected increase in flexibility.  (An argument might be made to 
the effect that the fact that the money appears, to the tractor producer, to be 
saved does not alter the fact that he is not getting a benefit from that saving in 
cases where Stage IIIB tractor sales are displaced.  This argument has some 
merit, but it would not alter our best estimate and would introduce a risk of 
double-counting of the negative impact of displacement.)   

8.2.2.5 Further detail on the way in which these figures are produced is in section A4.3 
of Annex A.   

8.2.3 B7 – Reduced purchasing costs   

8.2.3.1 Some savings accrue to UK tractor purchasers in cases where they are able to 
choose to purchase a tractor which is not fitted with an exhaust aftertreatment 
device.  This saving is evidently proportional to the extent to which sales of 
Stage IIIB conformant tractors are displaced by sales of Stage IIIA conformant 
tractors.   

8.2.3.2 Because the value of this saving is largely driven by the cost of the 
aftertreatment device it is almost identical to the value of the sales lost to all 
aftertreatment device manufacturers (not only those from the UK) in the United 
Kingdom market during the period of the flexibility scheme.  This, as remarked 
above, is because a purchaser who avoids purchasing a more expensive Stage 
IIIB conformant tractor saves money no matter where in Europe the Stage IIIA 
tractor that he purchases instead has come from, and no matter where in 
Europe the aftertreatment system that he does not have to buy would have 
been made.  Our best estimate is that the saving of reduced purchase 
costs has a value of £0.84 million at present value, with a range running from 
zero to £1.68 million with a range of Stage IIIB tractor displacement from zero to 
fifty percent.   

 These figures are based upon the assumptions discussed in Section 7, above.  
These include assumptions about displacement, about the total numbers of 
tractors sold under the terms of the extended flexibility scheme, and upon a 
registration-weighted value for aftertreatment devices (which takes account of 
the fact that aftertreatment devices for more powerful engines are generally 
larger and more expensive).   
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 Fifty Percent 
Displacement 
of Stage IIIB 
Tractors   

Best 
Estimate   

Zero 
Displacement 
of Stage IIIB 
Tractors   

Costs      

AQ1 - Air quality Impacts 
(at Present Value)   

-£8,89m   -£8.06m   -£7.23m   

CC1 – Carbon dioxide 
emissions   

-£3.53m   -£3.29m   -£3.06m   

B5 - Lost Aftertreatment 
Sales   

-£0.82m   -£0.80m   -£0.79m   

B9 - Cost of  additional 
fuel 

-£12.70m   -£11.83m   -£10.96m   

Benefits      

B1 - Saved R and D 
costs   

+£1.25m   +£1.88m   +£2.50m   

B2 - Saved Stockpiling 
Costs   

+£1.29m   +£1.29m   +£1.29m   

B7 - Saved Purchasing 
Costs   

+£1.68m   +£0.84m   Zero   

B8 - Saved Maintenance  
Costs   

+£1.08m   +£1.62m   +£2.16m   

    

Impact upon Industry1   -£8.21m   -£7.01m   -£5.78m   

    

Present Value Benefit +£5.30m   +£5.63m   +£5.95m   

Present Value Cost -£25.93m   -£23.98m   -£22.04m   

Overall Impact (Net 
Present Value) 

-£20.63m   -£18.36m   -£16.09m   

 Table 2 Summary of Monetised present value Impacts of Option 1  

   (Benefits shown positive.)   

 

8.2.4 B8 – Reduced maintenance costs   

8.2.4.1 Because the measure makes additional tractors available, it saves some 

                                            
1
 Our monetised estimates of the impact upon industry suggest there will be a net cost to business.  However we anticipate that the benefits that 

we have not been able to quantify and monetise will outweigh these costs (see paragraph 9.5), such that overall, there will be a zero net cost to 
business. 
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operators from having to run on tractors past the end of their economic life, and 
so saves them the maintenance and repair costs associated with doing so.  Our 
best estimate of the savings in maintenance and repair costs, based upon 
2,986 Stage IIIA tractors being sold under the terms of the extended flexibility, 
and three quarter of these being genuinely additional tractors (because one 
quarter simply displace sales of Stage IIIB conformant tractors), and a saving of 
£500 per year, is a figure of £1.62 million at present value.  This figure varies 
between £2.16 million and £1.08 million with a range of Stage IIIB tractor 
displacement from zero to fifty percent.  (Note that this benefit has a high value 
with zero displacement, whilst the benefit from savings in purchase cost has a 
zero value with zero displacement.)   

9 Non-Monetised Costs and Benefits   

9.1 As noted above, manufacturers of exhaust aftertreatment devices will suffer 
some costs in terms of delayed return on some of their research and 
development investment (impact B6 in table 1), but we have not been able to 
monetise these costs.   

9.2 Engine manufacturers will experience some benefits because the increased 
flexibility, by reducing the imperative for stockpiling by tractor producers, will 
reduce the sharpness of the peak in demand for Stage IIIA engines that they 
experience (impact B3).  It will, however, delay return on the investment that 
they have made in development of Stage IIIB engines (impact B4).   

9.3 Users of agricultural and forestry tractors will derive some additional benefits 
from the improved availability of new machines during the transition to the 
Stage IIIB emissions standard.  This will be particularly true for tractors in the 
less popular power ranges.  These benefits will appear in terms of improved 
reliability and availability (appearing because it will not be necessary to run a 
tractor beyond the end of its economic life).   

9.4 Paying the higher maintenance costs associated with running on an older tractor, 
which we have monetised, does not fully address the reliability and availability 
issues associated with the machine.  Higher maintenance costs, in fact, imply 
more time spent in the workshop, and so, at best, lower availability.  In reality, 
some of the increased maintenance will be unscheduled reactive maintenance 
(or “repairs occasioned by failures” as we might better call them) where operators 
are obliged to spend the money on maintenance, but are still getting a machine 
that is both less reliable and less available than a tractor not regarded as beyond 
the end of its economic life would be.   

9.5 Whilst there is insufficient evidence to permit us to monetise these benefits, they 
will evidently outweigh, for any operator who chooses to purchase a tractor made 
available as a result of the additional flexibility, the costs to business that we have 
been able to quantify and monetise.   

9.6 We have not attempted to monetise these benefits for this impact assessment.   

10. Risks, Assumptions, and Sensitivities   

10.1 The key assumptions underlying this Impact Assessment are outlined in 
Sections 7 and 8, above.  Greater detail on the specific assumptions behind the 
monetisation of impacts, and the evidence behind them, is given in Annex A.   

10.2 The cost assumptions are drawn from the documents referenced, and 
supplemented by information provided by industry stakeholders and by the 
technical assessment of the Department’s engineers.   

10.3 We have identified the assumptions around the displacement of Stage IIIB 
compliant tractors by Stage IIIA compliant tractors made available under the 
amended Directive as being particularly important from the point of view of the 
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monetised impacts.  We have, in consequence, tested a range for these 
assumptions and the results of these sensitivity tests are reported in the text 
above and the summary in Table 2.   

10.4 Some of the figures that we have used, as noted and explained above, have 
deliberate biases built into them.  Where we have built in these biases it has 
been in order to allow for uncertainty about the assumptions being made 
without adding unnecessary and disproportionate complexity to the analysis.   

10.5 Whilst varying some of the assumptions makes a large difference to the air 
quality impacts of the measure in percentage terms, these impacts remain small 
in absolute terms, relative to total emissions.   

11 Social Cost and Benefits   

11.1 Transposing the Directive is expected to reduce the risk of tractor 
manufacturers having to scale back their activities.  The overall effect of this 
should be positive for employment and training opportunities although it may be 
offset to some small extent in terms of deferred employment opportunities in the 
exhaust after-treatment sector.  Employment in the sectors concerned will 
generally be at a professional, or at a skilled or semi-skilled level, although 
there will, naturally, be some unskilled work involved as well.   

11.2 To the extent that transposition secures the supply of a full range of new 
tractors during the transition to the Stage IIIB emissions standard, it will provide 
support to users of the machines and so to small businesses and communities 
in rural areas.   

12 Costs and benefits to firms of different sizes   

12.1 Most tractor producers will employ more than two hundred and fifty staff, and 
will count as large businesses.  Owners and operators of tractors will almost all 
be small businesses.   

12.2 Owners and operators of tractors will see the benefits of the measure in terms 
of improved availability of new tractors to purchase.  Because they are able to 
purchase new tractors to replace machines that have reached the end of their 
economic life, they will also see a benefit in terms of improved reliability of the 
new tractor compared with a one that is worn out and potentially subject to 
intermittent failure.  The magnitude of these benefits will be proportional to the 
number of new tractors an operator purchasers, and so in proportion to the size 
of the business.   

12.3 Transposition of the flexibility scheme is not expected to disproportionately 
impact firms of different sizes.   

13 Human Rights and Justice   

13.1 The possibility that the proposed measure might impinge on human rights in the 
areas of privacy, property, freedom to choose and practice a profession, and 
the right to a fair hearing have been considered.  We do not believe that the 
Directive will impinge on these or other human rights.   

13.2 The current agricultural and forestry tractor flexibility scheme is administered 
entirely, or almost entirely, without recourse to the courts.  It is not anticipated 
that the proposed changes to the numbers of engines permitted to be placed on 
the market under the flexibility scheme would either increase or decrease the 
work of the courts.  In consequence, no impact on the legal aid budget is 
anticipated.   

14 Sustainable Development   

14.1 A sustainable development impact check has been performed using the current 
Defra pro-forma.  The impact of the proposed amendment on sustainable 
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development is expected to be negligible.   

 

15 Greenhouse Gas Assessment   

15.1 The impact of the proposed measures on emissions of carbon dioxide (CO2) 
and other greenhouse gases is estimated to be small.  Stage IIIB compliant 
engines are expected to have somewhat better fuel consumption than Stage 
IIIA engines and this will naturally translate into better fuel consumption for 
tractors.   

15.2 Some test work undertaken under simulated “real-world” conditions by tractor 
manufacturers and independent bodies suggests fuel consumption 
improvements of between ten and seventeen percent being associated with 
Stage IIIB compliant tractors.  We have little detail on these tests, but the 
reports on them suggest that they were undertaken with some care, and we 
have assumed the figures that they produced to be at least indicative of the fuel 
consumption improvements that will actually be realised.  It is highly unlikely 
that fuel consumption improvements of the magnitude reported are entirely due 
to changes in the engine and after-treatment fitted to the tractor, and most 
probable that they are mostly due to other improvements to the design of the 
tractor.   

15.3 Our estimate, on the basis of the figures in Reference 7 and the data that we 
have on the size of the UK tractor fleet, is that agricultural and forestry tractors 
currently produce approximately 335 kilotonnes of CO2 annually.   

15.4 We have assumed (on the basis of a review of published claims) an average 
fuel consumption increase of two percent resulting from the move from the 
Stage II to the Stage IIIA standard an average fuel consumption improvement of 
thirteen percent in moving from the Stage IIIA to the Stage IIIB standard.  We 
have calculated the differential in fuel consumption and CO2 emissions between 
tractors conformant with the different standards by using the data from 
Reference 14.   

15.5 The carbon dioxide impact of the extended flexibility scheme arises in as a 
result of Stage IIIA tractors being sold where more fuel-efficient Stage IIIB 
tractors might have been sold.  On our best estimate, of twenty-five percent 
displacement of Stage IIIB tractors, the amendment results in emissions of an 
additional 63.50 kilotonnes of CO2 over the eleven year life of the tractors 
concerned, or an average of approximately 5.77 additional kilotonnes per year.  
We have monetised these emissions using values for non-traded carbon 
dioxide drawn from the DECC Interdepartmental Analyst Group guidance 
(http://www.decc.gov.uk/en/content/cms/about/ec_social_res/iag_guidance/iag_
guidance.aspx) and adjusted to 2012 values using the Office of Budgetary 
Responsibility and HM Treasury Gross Domestic Product deflator 
(http://www.hm-treasury.gov.uk/data_gdp_index.htm).  The additional carbon 
dioxide emissions have a total value, on this basis of £3.53 million at present 
value, or approximately £0.37 million per year over eleven years at constant 
prices.   

16. Health Impacts   

16.1 Air quality emissions are controlled because of the impact of poor air quality on 
public health.  The health impacts of the proposed measure are expected to be 
small because the measure produces only a very small addition to the sum of 
the United Kingdom’s emissions of air quality pollutants, and the additional 
emissions appear almost entirely in areas where there are no exceedences of 
air quality pollutant concentration limits, and away from centres of population.   
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17 Equality Issues   

17.1 An assessment has been made of the impact of the implementing measures on 
race, disability, gender, and transgender equality and of their impact on different 
ethnic and religious groups and others having particular moral or philosophical 
beliefs.  This assessment is held on file by the Department.   

17.2 The assessment found that the implementing measures were without impact in 
terms of equality, apart from possible very small negative impacts on the very 
young and the old.   

17.3 Because the very young and the old are particularly vulnerable to the health 
problems that flow from poor air quality, these two sectors of the population are 
of particular concern in the context of a measure that would somewhat delay 
planned improvements in air quality.  The health impacts of the small delays 
envisaged, even on these more vulnerable groups, however, should be very 
small because the overall changes in emissions of air quality pollutants 
associated with the delays are very small, and the emissions appear in areas 
not subject to exceedences of air quality pollutant limits.   

18 Rural Proofing   

18.1 The proposed amendment to the flexibility scheme is of interest to rural 
communities and rural businesses because it should improve availability of a full 
range of agricultural and forestry tractors, and because it should reduce the 
risks to business associated with the continued use of tractors that are beyond 
their normal economic lives.  By facilitating the purchase of new tractors, the 
measures may assist in sustaining the market for second-hand tractors, and so 
assist smallholders and others who rely on the purchase of used machinery to 
maintain their businesses.   

19 Competition Assessment   

19.1 The sectors affected by the Directives are primarily producers of tractors and 
manufacturers of engines for tractors, and manufacturers of exhaust 
aftertreatment devices.  The proposed amendment to the flexibility scheme is 
not expected to have a significant impact on competition in general, since its 
effect will apply equally across the market.   

19.2 Transposition of the amending Directive will not create higher costs for new 
manufacturers or for new rural businesses than for existing ones.   

19.3 The changes in the market associated with transposition are too small to have 
any measurable effect on raw material process or other sectors of the economy.   

20 Wider impacts   

20.1 The social and environmental impacts of the proposed amendment to the 
flexibility scheme, together with its impacts on industry, have been addressed 
above.  The amendment is not expected to impact on any wider matters which 
have not been addressed.   

21 Enforcement, Sanctions and Monitoring   

21.1 Nothing in the proposed amendment would necessitate any changes to existing 
sanctions, or to enforcement and monitoring procedures. 

22 Summary and Recommendation  

22.1 The European Union has adopted a new Directive (2011/72/EU) which amends 
the “flexibility scheme” in the Agricultural or Forestry Tractors Emissions 
Directive (2000/25/EC) so as to permit greater use to be made of it during the 
current transition from the Stage IIIA emissions standard to the Stage IIIB 
emissions standard.  The aim of the amendment is to reduce the burden upon 
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industry occasioned by an unusually demanding transition between emissions 
standards occurring during a period of economic difficulty.   

22.2 Our analysis suggests that the measure is disadvantageous to business across 
the full range of variation that we have modelled.  The amendment is 
nonetheless strongly supported by most industry stakeholders.  Both tractor 
producers and engine manufacturers are generally of the view that the extended 
flexibility is vital to the well-being of businesses involved in the production of 
tractors.  We believe that the support for the amendment from agricultural 
businesses is due to the fact that it will facilitate supply and choice in the tractor 
market.  Manufacturers of exhaust after-treatment technologies, meanwhile, 
whose businesses will be adversely affected by the effective delay in introduction 
of the new standard, are dubious about the real necessity for additional flexibility.   

22.3 The amendment increases from twenty percent to forty percent of one average 
year’s sales the total number of tractors meeting the Stage IIIA standard that 
may be sold and entered into service after the nominal date for full conformance 
with the Stage IIIB standard.  The increase is valid only for the current transition 
to the Stage IIIB standard.   

22.4 The amendment has air quality costs because it effectively delays, by 
approximately one week, the full implementation of the Stage IIIB emissions 
standard for tractors.   

22.5 The values of the costs and benefits are sensitive to the extent to which the 
additional Stage IIIA conformant tractors sold actually displace Stage IIIB 
tractors that are already available and might have been sold.  Our best estimate 
is that approximately one quarter of the additional Stage IIIA conformant 
tractors will do this, and on this basis the measure produces an overall 
monetised cost to industry of £7.96 million and an overall air quality cost of 
£8.89 million at present value over eleven years.  Our estimate is that, in 
choosing to take up the flexibility on offer, tractor operators will be accepting 
additional fuel costs with an average value of approximately £438 per year, at 
constant prices, for each tractor that they purchase under the terms of the 
scheme.   

22.5 Because the measure is strongly supported by most industry interests, and has 
little air quality impact, the recommended course of action is to transpose it 
in the most timely way that can be achieved.   

23 Post Implementation Review   

23.1 This measure is time-limited.  A statutory five year review will be included in the 
transposed legislation, however, in accordance with Better Regulation principles.   

 

 



 

23 

 

Annex A:  Background Analysis    
 

Given the inherent uncertainties associated with the modelling, the estimates of 
costs and benefits presented in this impact assessment should be viewed as 
illustrative.   

We have been unable to monetise some costs and benefits because we have not 
been able to gather sufficient information on the extent of the work involved or 
market impacts to permit us to perform the monetisation.  It would be possible, in 
principle, to perform additional research to permit monetisation of some of these 
costs and benefits, but doing so would be disproportionately costly, and would 
involve an unacceptable delay in transposing the directive.   

A1 Cost Overview   

A1.1 The costs associated with the Directive divide into costs to industry and costs to 
public health resulting from delayed improvements in air quality.   

A1.2 Manufacturers of tractors and of engines for tractors perceive no cost associated 
with the amendment to the flexibility scheme, since it simply saves them 
compliance costs associated with meeting the standard earlier than they might 
otherwise have to.  Manufacturers of exhaust after-treatment devices, however, 
have invested in the expectation that the Stage IIIB standard would be 
implemented in the way currently set out in the Directive 2000/25/EC, and see the 
text of Directive 2011/72/EU as disadvantageous to them.   

A2 Costs to Industry   

A2.1 We have assumed, for the purposes of estimating the costs to the UK after-
treatment industry of the Directive at a European level (which is not the subject of 
the current Impact Assessment) that its effect will be a loss of approximately 7710 
Diesel Particulate Filter (DPF) sales or of sales of Selective Catalytic Reduction 
(SCR) systems or other emissions reduction technology of equivalent value.  This 
number of units covers the UK and exports to the rest of European and is based 
upon an assumption that UK manufacturers supply twenty-five percent of all 
European Union requirements for exhaust aftertreatment devices.   

A2.2 For the purposes of estimating the impact upon the UK aftertreatment industry of 
transposition of the Directive we have assumed a loss of approximately 187 
exhaust aftertreatment device sales during the period of the flexibility scheme, and 
a loss of 747 sales in total over the assessment period.  This figure is based upon 
our estimate of 2986 Stage IIIA tractors being sold in the UK as a result of the 
extended flexibility scheme, our assumption that UK exhaust aftertreatment device 
manufacturers have twenty-five percent of the market, and upon our assumption 
that twenty-five percent of the additional Stage IIIA tractors sold will displace sales 
of Stage IIIB tractors.   

 Where a Stage IIIA tractor is sold which displaces the sale of a Stage IIIB tractor, it 
results immediately in the loss of a sale to an aftertreatment manufacturer.  Where 
a Stage IIIA tractor is sold which does not displace the sale of a Stage IIIB tractor, 
no aftertreatment device sale is lost at that moment since no tractor fitted with such 
a device would have been purchased.  Tractors which do not displace Stage IIIB 
tractors do, however, result in lost sales to aftertreatment device manufacturers 
once a full range of Stage IIIB tractors is available (which we have assumed to be 
the case at the end of the flexibility period).  This is because the owners of these 
tractors would, if they had not been able to purchase them, have had to run-on 
worn out tractors, and would consequently have purchased Stage IIIB tractors 
soon after they became available.   
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 The impact of transposition is limited to the United Kingdom because the decision 
about whether to transpose the Directive or not is made against a baseline 
assumption of transposition in all other European Union Member States.   

A2.3 In calculating costs to the after-treatment sector we have used diesel particulate 
filters as an analogue for the whole range of after-treatment and other emissions 
control technologies for which sales might be lost.   

A2.4 We asked stakeholders, in the context of the impact of Stage IIIB on the more 
general non-road sector, for an estimate of the cost to businesses in the after-
treatment market of delayed return on their research and development 
investments, but this is a difficult cost to quantify and no-one was able to offer us a 
figure for it.   

A2.4 Table A2.1 below, shows the dates for the application of additional flexibility to 
tractors with engines of different powers.  The tables show that the period over 
which DPF sales will be lost to manufacturers of these devices varies between one 
and three years, depending upon the nominal power of the engine. 

 

Power Category   Stage IIIB date 
(placing on the 
market1)   

End of 
Additional 
Flexibility   

Power 
Category 
Code  

130 kW ≤ P ≤ 560 kW   31st Dec 2010   31st Dec 2013   L   

75 kW ≤ P < 130 kW   31st Dec 2011   31st Dec 2013   M   

56 kW ≤ P < 75 kW   31st Dec 2011   31st Dec 2013   N   

37 kW ≤ P < 56 kW   31st Dec 2012   31st Dec 2013   P   

 Table A1 Dates for Additional Flexibility for Tractors 

 (1) This is the date after which all tractors placed on the market other than under some specific 
derogation must meet the Stage IIIB standard.   

A2.5 The cost to manufacturers of the lost sales of Diesel Particulate Filters will depend 
upon the value of the filters for which orders fail to appear.  Table A2 below shows 
costs and prices for DPFs against engine sizes in terms of their swept volume (that 
is, the nominal capacity of the engine).  The figures are for on-road engines, but 
should be directly applicable to tractors, where the ratio of engine swept volume to 
DPF volume is likely to be close to that seen on road vehicles.  This is because 
tractor engines are likely to have power ratings that will permit them to accept 
similar levels of exhaust back-pressure to those accepted by engines for on-road 
applications.   

A2.4 A figure of twice the engine swept volume has been assumed for the DPF volume 
in the case of the costs for both the fully-canned original equipment filter and the 
contained substrate.   

A2.5 The costs for original equipment DPFs in table A2 are drawn from work done for 
the Impact Assessment for the Euro VI heavy-duty on-road emissions standard, 
and the substrate costs are set at half of those costs following advice given by 
industry stakeholders at the time.  The retrofit figures shown in the table are 
“normalised” to show the way in which they are affected by the size of the engine 
for which the device is designed, but not to show the actual prices.  These figures 
are presented in a normalised form because they are based upon commercially 
confidential pricing advice received from industry stakeholders.  The retrofit prices 
upon which the normalised figures are based represent prices to a customer for 
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the unit, rather than production costs, and include brackets and pipework.   

 

Filter Costs for Different Engine Swept Volumes 

Engine Size 6 litre 7 litre 9litre 12 litre 24 litre 

      

DPF 
(Retrofit)  
(see note 1)   

 

1.000   1.086   1.200   

 

DPF 
(Original 
Equipment.) £1,498    

 

£2,507   

 

DPF 
(Substrate)   £749     £1,254   

 

Note 1: DPF (Retrofit) costs in this table are given to show the evidence for using a curve to 
join the DPF (Original Equipment) points.  The costs are presented in a normalised 
form in order to preserve the commercial confidentiality of the underlying data.   

Table A2 DPF Costs for Different Engine Volumes for Sales in Medium-
Sized Batches   

 

A2.6 DPF Costs and Engine Swept Volumes   

 The fundamental relationship derived from the data in table A2. is that the cost of a 
DPF per litre of engine swept volume is expressed by the equation  

   
09160

67249
⋅−

⋅= xy     (equation 1)   

where  y is the cost of the DPF per litre of engine volume (£).   

  x is the swept volume of the engine (litres).   

 This expression has been derived by fitting a curve that follows an exponential law 
through the two available data points for original equipment diesel particulate filters 
in the table.  These points have been joined with a curve, rather than with a 
straight line, because the equivalent data points for retrofitted devices do not lie on 
a straight line and are clearly better matched by an exponential curve than by a 
straight line.   

 The equation above has been produced using the curve fitting routine in a widely 
available spreadsheet application, but an investigator without access to such a tool 
could expect to achieve a similar result by the use of a manual curve fitting 
process.   

 The equation will evidently be less robust the further outside the range of the 
underlying data it is used, but it appears to produce sensible figures over the full 
range of engine swept volumes under consideration.   

A2.7 Engine Swept Volume and Power   

 Engines for non-road mobile machinery and tractors are placed into categories 
according to their nominal power, and market information is based upon these 
power categories whilst the information that we have on prices for diesel 
particulate filters is based upon engine swept volumes.  For this reason, a value for 
the anticipated lost sales of diesel particulate filters can only be calculated if a 
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relationship can be established between engine swept volume and nominal power 
for non-road engines.   

 The relationship between engine swept volume and rated power for non-road and 
tractor engines is assumed to be represented by the equation   

  26652131726 ⋅−⋅= VP     (equation 2)   

  where  P is the rated power (kW)   

    V is the swept volume of the engine (litres)   

 This equation has been derived from examination of data on engine swept 
volumes and rated powers from manufacturers’ catalogues.  For each engine 
swept volume high and low limits for rated power were identified and trend lines 
fitted to each of these data sets.  Equation 2 is a straight line equation which fits a 
trend line midway between those for the high and low limits for rated power.  The 
equation was produced by finding the mean of the equations describing the trend 
lines for the data sets describing the high and low limits for rated power by a 
conventional manual method.   

 The equations describing the trend lines for the high and low power data sets were 
produced using a piece of widely available proprietary software, but an investigator 
without access to such a tool could reproduce these two equations using a manual 
method   

 

Swept 
Volume 
(litres)   

Lower 
Rated 
Power 
(kW) 

Higher 
Rated 
Power 
(kW) 

 Swept 
Volume 
(litres)   

Lower 
Rated 
Power 
(kW) 

Higher 
Rated 
Power 
(kW) 

1.5   23     9.4   199   252   

1.7   28     10.8   216   298   

2.1   34     11.1   287    

2.4   36   49    12.1   198   313   

3.0   57   62    12.5   328    

3.3   60   82    13.5   261   448   

4.5   63   129    14.6   242   343   

4.8   71   92    15.0   280   470   

5.7   90   122    15.2   403    

6.8   104   205    16.1   346   397   

7.2   138   184    18.1   470   522   

8.9   208   272    19.0   379   552   

9.0   168   280       

 Table A3 Swept Volume and Rated Power for Non-Road Engines   
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 The data points used in this analysis are shown in table A3.  These data points are 
drawn from the online non-road engine catalogues of Caterpillar, Cummins, John 
Deere, and Volvo,   

A2.8 Derivation of a Value for Lost DPF Sales   

 To derive a value for the anticipated lost diesel particulate filter sales, equation 2 
was used in association with the data in table A3 in order to produce a range of 
engine swept volumes for each of the nominal engine power categories in the 
Directive.  The mid-point of this range of swept volumes was then assumed to be 
representative of the associated nominal power category, and equation 1 was used 
in order to produce an assumed value for a DPF suitable for engines in that power 
category.  The anticipated lost diesel particulate filter sales were then apportioned 
to each engine nominal power category in the same proportion as the total United 
Kingdom tractor registrations, and the numbers of filters in each category used to 
generate a figure for their total value.  The average tractor DPF is calculated to 
have a value of £1,168.   

A2.9 Net Costs to United Kingdom Manufacturers   

 The value derived, using the data method set out in Sections A2.2.3 to A2.2.8 
above, for the loss of 7710 DPF sales (or sales of emissions control equipment of 
equivalent value) in the European Union by UK aftertreatment device 
manufacturers amounts to £9.01 million for Europe as a whole at constant price.  
(This figure assumes a twenty-five percent market share.)  The UK portion of this is 
estimated at £0.87 million, or slightly under ten percent.   

A2.10 United Kingdom aftertreatment device manufacturers ultimately lose sales on a 
number of tractors equivalent to one quarter of all of the additional Stage IIIA 
tractors placed on the market under the terms of the extended flexibility scheme 
(because they are assumed to have one quarter of the market for aftertreatment 
devices).  The present value of the lost sales changes with the extent of the 
displacement of Stage IIIB tractors by additional Stage IIIA tractors, however.  This 
is because the extent of displacement influences the distribution of the lost sales 
between the period of the flexibility scheme and the period following it.   

 As remarked in section A2.2, above, during the flexibility scheme a sale is only lost 
to an aftertreatment manufacturer if the tractor purchased displaces a Stage IIIB 
tractor.  At the end of the flexibility scheme period, when we assume that a full 
range of Stage IIIB conformant tractors is available, those Stage IIIA tractors that 
simply saved an operator from having to continue to run a worn-out tractor when 
they were purchased now save him from having to purchase a Stage IIIB tractor to 
replace a worn-out tractor.   

A3 Air Quality Costs   

A3.1 The effect of increasing the percentage of tractors in the flexibility scheme might be 
considered similar, from an air quality point of view, to delaying the implementation 
date of the standard.   

A3.2 Modelling done for Defra by AEA Technology using data from the 2008 National 
Atmospheric Emissions Inventory suggests that about 99 percent of all tractor 
emissions occur in rural areas, and that only 0.34 percent of all tractor emissions 
occur in areas where we have exceedences of our air quality limits for nitrogen 
dioxide (NO2).  The additional emissions resulting from the Directive have been 
assessed against a notional baseline where all additional tractors meeting only the 
Stage IIIA standard would have been Stage IIIB conformant machines although, as 
discussed below, this is not what would otherwise be expected to happen in 
practice.  
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 Average Additional 
Annual Emissions of 
oxides of nitrogen 
and particulate 
matter (tonnes)   

Total Additional 
Emissions Over 
Assessment 
Period (tonnes)    

Additional NOx 
Emissions in 
Areas of 
Exceedences 
(total tonnes)   

Circumstance  NOx PM   NOx PM    

Tractors that 
Displace Stage IIIB 
Tractors   

15.28   5.53   168.11   60.84   0.58   

Non-Displacing 
Tractors During 
Transition Period    

-133.78 0.00   -401.34   0.00   -1.38   

Non-Displacing 
Tractors After 
Transition Period    

45.85   16.59   366.78   132.73   1.26   

Totals   _ _ 133.54   193.57   0.46   

Table A3 Summary of Additional Air Quality Emissions from Stage IIIA 
Tractors Sold Under the Terms of the Extended Flexibility Scheme   

 

A3.3 Table A3, above, and Table A4, below show the air quality emissions impacts of 
the measure under the circumstances of our best estimate of twenty-five percent 
displacement of Stage IIIB tractors.  Table A3 shows the air quality impacts both of 
those Stage IIIA tractors which displace Stage IIIB tractors from the market and 
those Stage IIIA tractors which do not displace Stage IIIB machines from the 
market.   

 Those Stage IIIA tractors that do not displace Stage IIIB tractors from the market 
are beneficial from an air quality point of view during the transitional period, when a 
full range of Stage IIIB tractors is not available, because they remove tractors that 
would otherwise have been run on at Stage II or below from the fleet.  For the 
purposes of modelling we have assumed that all of these tractors removed from 
the fleet will be at Stage II.  A full range of Stage IIIB tractors is assumed to 
become available after three years.  The Stage IIIA machines are consequently an 
air quality disadvantage for the remaining eight years of their lives because they 
remain in service after the moment when an operator, had he been using an older 
tractor that was past the end of its economic life, would have purchased a Stage 
IIIB conformant tractor.   

A3.4 Table A4 shows that the outcomes are not very sensitive to the assumptions made 
about market recovery that are described in the main text.   
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 Damage Cost 
Analysis Only (£m)   

Abatement Costs 
Calculated for Areas 
of Exceedences (£m)   

Undiscounted Total 
Costs (£m)   

 NOx Particulate 
Matter   

NOx Particulate 
Matter   

Damage 
Cost 
Only   

With 
Abatement 
Costs   

Rapid 
Recovery  

0.13  9.39   0.16   9.39   9.52   9.56   

Slower 
Recovery   

0.12  9.04   0.16   9.04   9.16   9.20   

 Table A4 Summary of Undiscounted Air Quality Costs Over Eleven Years   

 

A3.5 The “Abatement Costs” figures in Table A4 are shown for illustrative purposes.  
They are the sum of the damage costs for emissions occurring outside areas of air 
quality pollutant concentration exceedences and the “abatement” costs for 
emissions occurring inside areas of exceedences.  The abatement cost approach 
is a relatively new methodology (published by the Defra-led IGCB in March 2010), 
and work is still in progress to fully test and validate the application of the 
methodology, particularly in terms of its application to transport-related areas.   

A3.6 The discounted (present value) air quality costs over the eleven year period 
of our analysis are £8.06 million if assessed on the basis of their damage cost 
alone, and £8.09 million if the assessment takes into account, for illustrative 
purposes, the cost of abatement of the additional emissions in areas of air quality 
limit exceedences.  These two figures are very similar because agricultural and 
forestry tractors make very little contribution to air quality exceedences.   

A3.7 A number of assumptions have had to be made to calculate the illustrative 
abatement costs.  The assumptions are;   

• That only 0.34 percent of emissions from agricultural and forestry tractors 
occur in areas of air quality exceedence (based upon figures extracted form 
the National Atmospheric Emissions Inventory by AEA Technology for 
Defra).   

• That the least costly approach to abatement will be, firstly, to replace 
commercial boilers in areas of air quality limit exceedences and, secondly, 
to replace light goods vehicles meeting the Euro 5 emissions standard with 
vehicles meeting the Euro 6 standard.   

• That light goods vehicles in urban areas spend 27 percent of their time in 
areas of air quality exceedences, so that this proportion of the improvement 
due to vehicle replacement may be assigned to abatement of those 
exceedences.   

 These assumptions are the best that can be made with the information currently 
available.  The assumption that 27 percent of light goods vehicle mileage in urban 
areas will be in areas of air quality exceedences is likely to be conservative, since air 
quality exceedences on urban roads are generally associated with higher than 
average traffic densities.   
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A4 Benefits   

A4.1 Overview of Benefits   

 The benefits of the proposed measure to tractor producers and tractor engine 
manufacturers appear largely in consequence of the avoidance of the heavy transient 
research and development spending that would otherwise be required in order for 
them to be able to bring all of their products up to the Stage IIIB standard more or 
less simultaneously.  There are also benefits which appear as a consequence of 
tractor producers not having to stockpile as many engines before the mandatory date 
for application of the Stage IIIB standard in order to maintain their production whilst 
they are undertaking the work required to bring their products up to the Stage IIIB 
standard.   

 Some benefits also accrue to owners and operators of tractors.  By maintaining the 
supply of a full range of tractors the increased flexibility permits them to avoid the high 
maintenance costs and poorer availability and reliability associated with running on 
old machines past the ends of their economic lives.   

 For some purchasers, the increased flexibility of Option 1 defers the moment when 
they have to invest in machines which are more expensive in consequence of the 
technology required to meet the higher emissions standard.  We believe that the 
purchasers who will perceive this as a benefit will mostly be those who require 
tractors in order to run their businesses, but who do not make as much use of them 
as would, for instance, most arable farmers.  This is because purchasers who make 
heavy use of tractors are more likely to see new vehicles in terms of their whole-life 
cost, and are consequently more likely to offset higher purchase cost against the 
reduced fuel consumption and higher productivity that they expect to achieve with a 
Stage IIIB conformant tractor.   

 The benefits of reduced first cost to purchasers in cases where the additional 
flexibility permits them to avoid purchase of an available Stage IIIB tractor (and so in 
cases where the additional Stage IIIA tractor displaces a Stage IIIB tractor) have been 
captured approximately in our analysis by reference to the impact of the proposed 
measure upon exhaust aftertreatment manufacturers.  Capturing the benefits more 
precisely would require a detailed analysis of the price differentials between Stage 
IIIA and Stage IIIB tractors and of the balance of tractor usage across the agricultural 
and forestry sectors, and we have taken the view that this approach would be 
disproportionate to the overall levels of the costs and benefits being assessed.  This 
is particularly the case since many operators of new tractors will actually lease them, 
so that the first cost of a tractor that they are considering acquiring will be, to some 
extent, hidden from them.   

 Some benefits may accrue to distributors of tractors as a result of the increased 
flexibility ensuring the supply of a full range of tractors.  Many of these companies are 
likely to be involved in maintenance and repair work, and so might be expected to see 
a downturn in their sales offset, to some extent, by an increase in income from that 
part of their business.  The extent to which these companies would be able to 
successfully redirect resources from sales and marketing into repair work to meet a 
transient shift in the market, however, is highly questionable.   

A4.2 Avoided Transient Research and Development Costs   

A4.2.1 Background   

A4.2.1.1 High transient development costs arise in connection with the Stage IIIB emissions 
standard.  This is because, whereas tractor producers were able to accommodate 
previous changes in emissions standards using the levels of development resource 
necessary to bring improved models to market in an ordinary cycle, and by making 
small modifications to their products (or no modifications at all) in order to 
accommodate new engine designs, they cannot do so for this emissions stage.   
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A4.2.1.2 The Stage IIIB standard effectively requires simultaneous redesign of a tractor 
producer’s entire product ranges because the new engines will not fit in the old tractor 
designs.  Manufacturers have generally been unable to anticipate this change by 
bringing new models to market that met the Stage IIIA standard but were ready for the 
Stage IIIB stage.  This is both because the design compromises involved in producing 
a tractor which would take either of two quite different engines would be likely to be 
unacceptable, and because (partly because of legislative uncertainty) engine 
manufacturers have not generally been in a position to tell tractor producers what the 
dimensions and features of Stage IIIB engines would actually be until quite recently.  
Despite this, most tractor producers have been able to bring at least some tractors in 
their ranges to market with engines meeting the Stage IIIB standard.   

A4.2.1.3 Except to the limited extent explained below, increased flexibility does not save tractor 
producers any of the costs involved in redesign of their product ranges.  Additional 
flexibility permits them to spread the necessary development effort, and so limit the 
transient increase in their expenditure in this area to a level lower than it would 
otherwise need to be.  The level chosen by any particular company would evidently 
depend upon its judgement of the costs and benefits associated with earlier 
completion of the work, a longer period spent without a full range of tractors in 
production, or the option of stockpiling engines.   

A4.2.1.4 The savings that accrue as a result of the increased flexibility are associated with 
avoidance of the costs associated with an even higher, and more transient, increase 
in development spending.  The savings result because tractor producers will be able 
to fund a greater proportion of the expenditure without borrowing, and will be able to 
limit the extent to which they are obliged to employ skilled design staff (either directly 
or through engineering consultancies) on short term contracts.   

 The costs of employing engineering staff on short term contracts are likely to be 
particularly high in a circumstance where a number of companies, both across Europe 
and outside it, are competing simultaneously for access to a limited pool of relevant 
experience and expertise.  Some account should also be taken of the limited 
availability of testing facilities, and the effects of peaks in demand upon the costs of 
using them.   

A4.2.1.5 The existence of the increased flexibility does not entirely remove the requirement for 
a transient increase in development effort, but it is assumed to limit that increase to a 
level that can be accommodated without recourse to high-cost resources, and without 
an unacceptable impact upon normal product improvement and support work.   

A4.2.1.6 In reality, the limited nature of the additional resources that tractor producers would 
be able to call upon means that all companies in the sector would not be able to 
simultaneously redesign their entire production ranges.  This means that even 
commitment of the necessary expenditure would leave some tractor producers in the 
disadvantageous position of not having a full range of Stage IIIB conformant tractors 
for some time, and would leave some operators unable to purchase new tractors of 
the specification that they required.   

A4.2.1.7 Increased flexibility offers some benefit to tractor producers in terms of their ability, in 
the case of tractor models with low sales volumes, to defer redesign until they need to 
meet the Stage IV standard and so avoid the costs of redesigning to meet Stage IIIB.  
Stage IV follows the Stage IIIB standard currently being introduced.  This freedom 
occurs because increased flexibility leads to a sufficient number of Stage IIIA engines 
that will fit in existing tractor designs being available to permit orders for models that 
sell in very low numbers to be fulfilled whilst companies redesign to meet Stage IV.  
This benefit has not been monetised, and is assumed to be adequately accounted for 
by consideration of the savings due to reduced transient development effort.   
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A4.2.2 The Cost Premium   

A4.2.2.1 The savings that result from tractor producers being able to limit the extent to which 
they are obliged to employ skilled design staff on short term contracts are difficult to 
quantify, but we believe that we have been able to produce a reasonably robust 
estimate of them.  The rates that have to be paid when engineering staff are 
employed, either directly or through consultancies, on short term contracts are 
market-driven.  They are likely to be particularly high in a circumstance where a 
number of manufacturers, both across Europe and outside it, are competing 
simultaneously for access to a limited pool of relevant experience and expertise.  
Some account should also be taken of the limited availability of testing facilities, and 
the effects of peaks in demand upon the costs of using them.   

A4.2.2.2 Some feeling for the nature of the premium that a company would have to pay in 
order to accelerate development may be gained by comparing ordinary labour rates 
with those that might be expected under conditions of accelerated development.  An 
average staff cost of £60 per hour is considered reasonably representative of the 
hourly cost to a company of directly-employed engineering staff.  The figure chosen is 
based upon knowledge of man-hour rates in engineering consultancies built up from 
the assessment of contract proposals and tenders from companies in this sector.   

A4.2.2.3 The labour rates discussed here are the full costs of the staff to the company making 
use of them.  They include wages, overheads, and staff costs such as employer’s 
national insurance and pension contributions.  They are, effectively, the so-called 
“charge-out” rates, at which the people concerned would be costed in the preparation 
of a quotation or a project plan.  Staff costs in engineering, as a rule of thumb, tend to 
be about three times the wage rate.  A reasonable wage rate for a directly employed 
experienced engineering design draughtsman, for instance, would be in the region of 
£30,000 per year, or very roughly £16 per hour, so that his or her individual charge-
out rate would be likely to be in the region of £48 per hour.  The figure of £60 per hour 
that we have assumed for permanently employed research and development staff is 
intended to represent, very roughly, a weighted average of the costs of the different 
types of staff involved in research, design, and development.   

 Staff with similar skill levels employed through a contract on an engineering 
consultancy, or as consultants on short term contracts, would be likely to cost in the 
region of £90 per hour under ordinary circumstances, and might cost as much as 
£120 per hour under conditions of high transient demand, though these figures can 
evidently only be considered to be indicative of actual rates.  We have based our 
analysis upon an assumption that temporarily employed engineering staff would cost 
£90 per hour, and so that the cost premium being avoided by the use of the extended 
flexibility scheme would be £30 per hour.   

A4.2.2.4 The rule of thumb relationship between the wage rate and the charge-out rate 
provides a useful “sanity check” when considering costings and quotations but it is 
only very approximate.  It has to be applied with caution even when dealing with the 
permanently employed staff of engineering companies.  It has to be applied with even 
more caution when dealing with staff in engineering consultancies and in-house 
contract staff.   

 A person’s charge-out rate is likely to be a less reliable indicator of what they are 
actually earning in these two specialised areas of employment than it is for directly 
employed engineering staff because the levels of capitalisation in consultancies is 
quite variable and because companies will often build up charge-out rates for in-
house contractors in a different way to the way that they do for the permanent staff 
alongside whom they are working.   

 It would probably, as noted above, not be sensible to apply the rule of thumb “factor 
of three” relationship between wages and charge-out rates to the rate of £90 per hour 
that we have used in our analysis as the rate for temporarily employed staff.  This is 
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because doing so would suggest an average wage rate for them of £57,700 per year.  
There are a number of good reasons to expect the average wage rate for these 
temporary staff to be higher than that for the permanently employed staff (fewer of 
them, for instance, at the simplest level, are likely to be technicians), but probably not 
to expect them to be higher to quite the extent that this rough calculation would 
suggest.   

A4.2.2.5 The assumptions made about labour rates, the premiums associated with employing 
staff on short-term contracts, and the possible effect of high transient demand, have 
been discussed informally with an engineering consultancy in order to confirm their 
realism, and we are satisfied that they are robust.   

A4.2.2.6 The avoidance of the cost premium only appears as a benefit of the measure 
because the alternative option of concentrating resources on the Stage IIIB work, and 
so completing the upgrade of the product range in three years without higher 
research and development costs, in its absence is not at all realistic.  Ignoring normal 
development work to the significant extent that this course of action would require 
would involve the abandonment of other types of product improvement, and the 
abandonment of product support work such as the analysis and solution of the 
problems failures that will inevitably occur with tractors in service with customers.  It is 
probable that in most cases where Stage IIIB conformant tractors have been brought 
to market this has been achieved within existing development budgets and by 
accepting some delay to normal development work, but wholesale recourse to this 
expedient would be likely to threaten the commercial viability of producers.   

A4.2.3 Value of the Avoided Expenditure   

A4.2.3.1 European industry estimates are that the development costs involved in bringing 
tractors up to the Stage IIIB standard are of the order of one and a half times the 
average annual spend on research and development for most tractor producers.  For 
the average producer the cost of this additional development is estimated by industry 
sources to be about £2.5 million (Reference 10).  This ratio of additional to routine 
development expenditure means, in effect, that even if a company were to increase 
its spending on research and development by half it would take three years to bring 
its full product range up to the Stage IIIB standard.  These figures are assumed, by 
industry sources, to hold good for tractor producers across the European Union.  
They will evidently be influenced somewhat in practice by local labour rates.   

 The industry estimate of £2.5 million per tractor producer for the additional 
development costs associated with the Stage IIIB standard is evidently a very crude 
figure.  The actual figure for any particular company will be strongly influenced by the 
number of different models that he has in his product range.   

A4.2.3.2 A research and development cost of £2.5 million would translate into 1126 man-
weeks of effort at an average staff cost of £60 per hour, assuming a standard week of 
thirty-seven hours.  The staff costs used in our analysis are discussed in section 
A4.2.2, above.   

A4.2.3.3 In order to assess the savings resulting from the increased flexibility we have 
assumed that all of the additional work would be performed by engineering 
consultancies, and that this work would cost £90 per man-hour with the additional 
flexibility, and would cost £120 per man-hour if the additional flexibility were 
unavailable.  The effect of these assumptions is to generate a differential of £30 per 
hour between the development work done with and without the additional flexibility.  
Multiplying this differential figure by the number of man-hours in 1126 man-weeks 
produces a saving to the average manufacturer as a result of the additional flexibility 
of £1.25 million.   

 A figure of 1126 man-weeks over three years would represent the employment of 
approximately 7.2 additional full-time equivalent research and development staff by 
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each tractor producer.  This figure is not disproportionate to the levels of resource that 
tractor producers are likely to have committed under normal circumstances to 
research and development.   

A4.2.3.4 The United Kingdom has two companies producing significant numbers of tractors.  
One of these is a small producer in terms of its tractor sales, with a limited range of 
products, whilst the other is a large producer offering a full product range.  The 
assumed benefit to United Kingdom companies from the avoidance of high transient 
development costs is assumed to be twice the average calculated, and so to total 
£2.5 million.   

 (It is purely coincidental that this total figure is the same as that estimated for the 
average in-house development cost per tractor producer.  The coincidence occurs 
because the calculated average saving is half of the average additional expenditure 
for each producer, and is multiplied by two because of there being only two 
producers.)   

A4.2.3.5 The extent to which the extended flexibility scheme is beneficial in terms of reducing 
the requirement for high transient research and development spending depends upon 
the extent to which Stage IIIB tractors are displaced from the market by Stage IIIA 
tractors made available under the terms of the scheme.  The figure of £2.5 million for 
United Kingdom tractor producers assumes that there would be no displacement.  
Our best estimate for the benefit to UK tractor producers is £1.875 million 
(present value, assuming twenty-five percent displacement).   

A4.2.3.6 There would be some additional cost to tractor producers in servicing the debt that 
they would have to incur in order to fund the transient development costs.  The cost of 
credit to businesses is both variable and volatile, but we have assumed that this 
additional cost would amount to 3.6 percent of the sum borrowed.  (This figure is 
drawn from HM Treasury long-term interest rate figures available at http://www.hm-

treasury.gov.uk/data_indic_index.htm).  We have assumed, in addition that companies 
would wish to pay off the debt reasonably quickly, and that it would have to be 
serviced for only five years.  The cost of servicing the debt to fund transient 
development costs is estimated to be £0.258 million at present value.  This figure is 
presented for illustrative purposes only, and is not used in the analysis.   

A4.2.4 First Check on the Scale of the Estimated Benefit   

A4.2.4.1 The figure of £5 million for the total premium that tractor producers would have to pay 
in the baseline represents £1.67 million per year over three years, or approximately 
0.8 percent of the £623 million value of annual sales by United Kingdom tractor 
producers. Research and development expenditure conventionally runs at a level of 
about two percent of the value of sales in this sector, so that additional expenditure 
amounting to 0.8 percent of annual sales would represent an increase of about forty 
percent in research and development expenditure.   

 A premium of forty percent on research and development expenditure is not evidently 
disproportionate, and is within the figure of fifty percent proposed by industry 
stakeholders as an approximate figure.   

A4.2.4.2 The value of sales figure used above is calculated on the basis of annual sales of 
tractors by UK producers being approximately 22,000 units, and the average value of 
a tractor with a rated power above 37 kW being £28,331.  (This figure is a little lower 
than that reported for the sector in the Office for National Statistics economic 
publications, but it is less clear what the higher figure includes.)  The figure for the 
number of tractors sold is based upon discussions with industry stakeholders.  The 
figure for the average value of a tractor is drawn from data in “Product Sales and 
Trade - PRA 29310 Agricultural Tractors 2007,” published by the Office for National 
Statistics.  The value of normal research and development expenditure as a 
percentage of sales in the sector is drawn from “The 2010 R&D Scoreboard,” 
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published by the Department of Business, Innovation and Skills and available for 
download at 
http://webarchive.nationalarchives.gov.uk/20101208170217/http://www.innovation.go
v.uk/rd_scoreboard/downloads/2010_RD_Scoreboard_data.pdf.   

A4.2.5 Second Check on the Scale of the Estimated Benefit   

A4.2.5.1 A sum of £1.67 million would, on the basis of the analysis in paragraph A4.2.3.3 
above, represent the employment of about 14 permanent staff across the industry at 
a cost of £60 per hour, or the employment of about 9 contract staff across the industry 
at a cost of £90 per hour if the sum, in each case, were made up solely of staff costs.  
(See section A1.4.2, above, for a discussion of staff costs.)   

 The United Kingdom’s tractor producing sector directly employs about 4,000 people 
(a figure drawn from the Office of National Statistics employment data) so that these 
numbers of additional staff would represent between 0.35 percent and 0.23 percent of 
the total.  Of more interest, however, is what these numbers of additional staff would 
represent as a proportion of current research and development staff in the sector.   

A4.2.5.2 If research and development staffing levels in the sector were proportional to the 
value of research and development as a proportion of sales quoted in paragraph 
A4.2.4.1 above (that is, about two percent) then about 80 of the 4,000 staff employed 
in the sector would be engaged in research and development if research and 
development staff costs were aligned with the average staff costs in the sector.  An 
additional 14 staff would then represent an increase of about eighteen percent, and 9 
staff an increase of about eleven percent, in the sector’s research and development 
effort.  These figures, however, implicitly assume that the cost of the staff involved in 
research and development will be aligned with the average staff cost for the sector, 
which will not be the case.  Research and development staff will certainly have a 
higher average level of skill and experience than the average for the whole sector, so 
that it is not unreasonable to think that current research and development effort 
almost certainly employs fewer than 80 staff.   

A4.2.5.3 If 14 staff represented a fifty percent increase in resources (which would be aligned 
with the assumption that we have made about the staff cost premium in our analysis, 
and with the approximate figure proposed by industry stakeholders) then current 
resources would be 28 staff.   

 This staffing level would imply that permanently employed research and development 
staff, who we have assumed to cost an average of £60 per hour, had an average staff 
cost about 2.9 times higher than the sector average.  (This figure is derived by 
dividing 28 into 80, where 80 is the number of research and development staff that 
would be employed if costs for those staff were aligned with average staff costs in the 
sector.)  The application of this factor of 2.9 would suggest that the average staff cost 
in the sector as a whole was about £20.7 per hour.  (The rule of thumb described in 
section A4.2.2, above, would then suggest that the average wage in research and 
development in the sector was about £38,500 per year, whilst the average wage in 
the sector as a whole was about £13,300 per year without overtime or bonus 
payments.  This figure appears rather low, but not so low as to cast serious doubt 
upon the overall conclusions drawn from our analysis.)   

A4.2.5.4 Whilst the implied industry claim that the figure of £1.67 million mentioned in 
paragraph A4.2.4.1 above represents an increase in research and development 
expenditure approaching fifty percent over a three year period is misaligned with the 
estimate produced by assuming that research and development staff would have staff 
costs aligned with the average for the sector, it aligns reasonably well with an analysis 
that assumes higher rates for staff employed in research and development.   

A4.2.5.5 The industry research and development cost figure was apparently generated by 
assessing the additional effort involved in terms of man-hours, and then using current 
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staff costs to generate an overall cost figure for the additional effort.  It may, in fact, 
underestimate the actual cost because it appears to take no account of the premium 
that would actually have to be paid for contract staff.  (It is certainly aligned with our 
analysis in taking no account of the cost of the borrowing that would be required to 
fund the effort.)   

A4.2.6 Nothing in our analysis suggests that the industry-based figure that we are using is 
likely to be an overstatement of the real avoided development cost.   

A4.3 Avoided Engine Stockpiling Costs   

 A significant cost that tractor producers hope to avoid as a result of the proposed 
increased flexibility is the cost of stockpiling engines in order to maintain production.  
This stockpiling, as discussed in Section 8.2.2 above, would be necessary because a 
Stage IIIA conformant tractor could only legally be put into service after the mandatory 
date for Stage IIIB if the engine with which it was fitted had been produced before that 
date (and then only during the following two years).  Tractor producers will need to be 
able to sell Stage IIIA conformant tractors in order to maintain their production whilst 
they are undertaking the work required to bring their products up to the Stage IIIB 
standard, and, in the absence of the proposed extension to the flexibility scheme, 
would be obliged to stockpile engines in order to do so.   

 The costs of stockpiling engines are comprised primarily of the costs of storing those 
engines.  Storing engines after purchase is likely to involve some cost to the tractor 
producer in terms of transport of them.  It might also involve costs in preparing them 
for storage, and is likely to involve costs in terms of lost warranty from the engine 
manufacturer.  We have not attempted to monetise any of these incidental costs, 
although some of them might be significant.  The individual tractor producer will also 
see some cost associated with servicing the capital that is represented by engines in 
storage.  This cost will influence the behaviour of the individual tractor producer, and 
we have made an estimate of its value below.  The cost of borrowing is not, however, 
considered to be a cost to business overall, and it is not included in the final analysis 
in this impact assessment.   

 Engine manufacturers are unwilling to release ex-works prices for their engines 
outside of negotiations with purchasers because these figures are commercially 
sensitive.  Informal discussions with manufacturers undertaken on a commercially 
confidential basis, however, suggest that a Stage IIIA compliant engine in the most 
popular power range for tractors (between 75 kW and 130 kW) would be likely to cost 
in the order of £7,500.  Engine prices vary with the physical size and the nominal 
power of the unit, but do not do so in a directly linear way.  Interest rates are highly 
volatile, but we have assumed for the purposes of this Impact Assessment a rate for 
business borrowing of 3.6 percent per year.  (This figure is drawn from HM Treasury 
long-term interest rate figures available at http://www.hm-

treasury.gov.uk/data_indic_index.htm.)  This would produce a cost of £270 per engine 
per year for servicing of capital.   

 Enquiries made in the warehousing sector suggest that a figure of about £4.50 per 
week would be a sensible budgetary price for storage of a palletised engine.  This 
produces storage cost of £234 per engine per year.  This figure is approximately half 
of the budgetary figure of £500 per engine provided to us by an industry stakeholder, 
but it is likely that the stakeholder’s budgetary figure included the costs of the 
associated borrowing.  (Adding our estimate of the cost of servicing the capital to the 
cost of the actual storage produces a figure of £504 per year.)   

 United Kingdom tractor producers make approximately 22,000 vehicles per year.  If, 
as is considered likely, the overwhelming majority of this production is sold into the 
United Kingdom and wider European Union market, the additional flexibility, totalling 
twenty percent of one average year’s sales, would permit producers to sell 
approximately 4,400 additional Stage IIIA conformant tractors.  This figure is larger 
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than that assumed for sales in the United Kingdom because it includes tractors 
exported to other European Union member states.   

 The use of a figure based upon the total number of tractors sold by UK producers in 
the European Union, rather than only in the United Kingdom, reflects the fact that UK 
law forbids the sale by UK producers of non-conformant tractors anywhere in the 
European Union, so that the measure under consideration impacts upon all of those 
sales.   

 The best data that we have, as indicated in the main text, is an indication from a 
stakeholder in the closely-related non-road mobile machinery field of the savings that 
he expects to achieve in stockholding costs as a result of increased flexibility in that 
sector.  This data has allowed us to calculate that he expects the savings in 
stockholding costs resulting from increased flexibility to be equivalent to avoiding the 
cost of stockpiling about twelve percent of his annual purchases of engines.  
Applying this figure to 22,000 engines produces a cost saving of £1.286 million 
(present value).  There is evidently some risk involved in assuming that the figure of 
twelve percent arrived at by one company will be representative of the behaviour of 
other companies, but we do not believe that this risk is a very high one.   

A4.4 Benefits to Machine Owners and Operators   

 Owners and operators of tractors will see the benefits of the measure partly in terms 
of improved availability of new tractors in the marketplace.  For some purchasers the 
increased flexibility will offer benefits in terms of delayed investment in the more 
expensive technology required to meet the Stage IIIB emissions standard.  These are 
likely to be, for the most part, those operators who make less use of the tractors that 
they own, and are consequently more concerned about first cost than whole-life cost 
of ownership.   

 The saving that the amendment offers to owners and operators of tractors in 
consequence of them being able to delay investment in newer technology will accrue 
only to those owners who purchase a machine during the period of operation of the 
flexibility scheme which both takes advantage of the scheme and is additional to 
those machines that would previously have been permitted to do so.   

 Improved availability of tractors as a result either of the increased flexibility or of 
manufacturers stockpiling engines will permit some operators to purchase a new 
tractor rather than run an existing one past the date at which they would expect to 
have replaced it.  Operators, in these cases, will be able to avoid the high 
maintenance costs and poorer availability and reliability that are associated with 
tractors that are being operated beyond their normal economic life.   

 Companies involved in the maintenance of tractors have estimated that keeping an 
old tractor in operation would cost about £500 per year more than the average cost of 
maintaining a tractor during its normal economic life.  This is a significant additional 
cost for a small business.  If we assume (in alignment with our assumption of twenty-
five percent displacement of Stage IIIB tractors) that three quarters of the 2,986 
additional Stage IIIA compliant tractors that we estimate would be placed on the 
market under the extended flexibility (that is, 2,239 tractors) are tractors which save a 
worn out tractor from being maintained in operation for, on average, an additional one 
and a half years, this produces a saving to operators of approximately £1.62 million 
(£1.68 million at constant prices).  This figure varies with the extent of the assumed 
displacement of Stage IIIB tractors.  It is recalculated on the basis of the full 2,986 
tractors in the case of no displacement, and is recalculated on the basis of half that 
number in the case of fifty per cant displacement.  The figure of one and a half years 
is chosen as an estimate of the time that an operator would have to wait for a suitable 
Stage IIIB conformant tractor to become available on the market in the absence of the 
additional flexibility.   
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 We have not been able to quantify or put a put a monetary value on the benefits of 
improved availability and reliability, but these could clearly be business-critical issues 
under some circumstances.   

A4.7 Benefits to Firms of Different Sizes   

 Both of the United Kingdom’s significant tractor manufacturers are companies that 
employ more than two hundred and fifty staff and have significant turnover, and will 
count as large businesses.  We are not aware of any small companies manufacturing 
tractors in the United Kingdom.   

 Owners and operators of tractors will cover a range of business sizes.  Some tractors 
will be owned by small farms with very few employees, whilst others will be owned by 
larger farms or contractors with significant numbers of employees, although no 
owners or operators of tractors are likely to be large firms.  The majority of farm 
businesses in the United Kingdom have incomes below £30,000 per year, and the 
overwhelming majority of those businesses employ fewer than five full-time equivalent 
people (Reference 9).   

 It has not been possible to produce useful figures relating the magnitude of the 
benefits to firms of different sizes.   

A5 Market Structure and Assumptions   

A5.1 The assumption that petrol engines have little impact in the market for tractor engines 
above 37 kW, either in terms of total numbers or in terms of percentages of sales in 
the different power bands is implicit in some of the analysis that we have undertaken.  
This is considered to be a very low-risk assumption.   

A5.2 The European market into which after-treatment manufacturers are selling is 
assumed to have a similar structure to the United Kingdom market (that forms part of 
that European market) in terms of proportions of tractors sold in different power bands 
as derived from registration statistics.  This assumption is not considered a high risk 
one although there is some evidence that the structure of the market in some other 
European states is not perfectly aligned with that in the United Kingdom.  An 
approximate relationship between power band and DPF cost is produced, using the 
process described below, to estimate a value for the assumed loss of 747 DPF sales 
lost to United Kingdom aftertreatment manufacturers over the assessment period.   

A5.3 We have assumed in the absence of robust data that one quarter of all the DPF sales 
assumed to be lost will be sales lost to United Kingdom manufacturers.  This is a very 
rough estimate, and is deliberately pessimistic so as to ensure that the impact of the 
proposed measure upon the United Kingdom’s after-treatment industry is not 
underestimated in this analysis.   

 The support of tractor producers for this measure is a strong argument against an 
assumption that additional Stage IIIA compliant tractors will simply displace Stage IIIB 
compliant vehicles from the market.  Since Stage IIIB compliant tractors will be both 
higher value products than Stage IIIA compliant ones, and will represent a recent 
investment in research and development, a producer is unlikely to wish to sell a Stage 
IIIA compliant vehicle in preference to a Stage IIIB compliant one except where he is 
trying to dispose of old stock within the limited period during which this can legally be 
sold.   

A5.4 We have assumed that the problems facing tractor producers in the absence of the 
proposed increase in flexibility will be solved by a combination of a transient increase 
in research and development effort and the stockpiling of engines meeting the Stage 
IIIA standard.  These assumptions permit us to produce monetised impacts for the 
measure, but they probably mask more serious but less easily monetised 
consequences of failing to transpose the extended flexibility into UK law.  Where our 
assumptions are flawed, then the likelihood is that businesses would simply lose 
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market share, or lose a larger proportion of market share, and would then either 
shrink or close.   

 The ability of tractor producers to achieve a significant transient increase in research 
and development effort is limited, in practice, by the availability of staff with 
appropriate skills and experience, and the availability of testing and assessment 
facilities.  There is not, in general, any very significant under-employed pool of either 
of these necessities, because the market would not support it.  An additional problem 
is presented by the fact that some of the skills and some of the facilities required for 
research and development are common to both the tractor and to the wider non-road 
mobile machinery sector.  This increases the competition faced by tractor producers 
for some of these scarce resources, since builders of non-road mobile machinery are 
also in the process of redesigning their products to accept Stage IIIB compliant 
engines.   

 Stockpiling of engines is a response to the problem which tractor producers may 
regard as necessary, to some extent, even if the proposed additional flexibility is 
available.  The ability of producers to stockpile engines, however, is limited by more 
than simply the costs of doing so.  The ability of engine manufacturers to meet 
sudden and significant increases in demand for their products is limited.  Engine 
manufacturers, in addition, are in the process of turning over the greater part of their 
production (at least for the European market) to Stage IIIB compliant products.  The 
ability of tractor producers to stockpile engines will be limited, in much the same way 
as their access to the resources required for additional research and development are 
limited, by the fact that they will frequently find themselves in competition for available 
engines with manufacturers in the non-road mobile machinery sector.  We are aware 
of at least one case, in the non-road sector, of a machine builder being simply unable 
to purchase the Stage IIIA engine that he required for a specialised machine because 
the engine manufacturer’s production was already committed to other purchasers.   

A6 Carbon Dioxide Costs   

A6.1 We have monetised the additional carbon dioxide emissions that are associated with 
the measure by using values for non-traded carbon dioxide drawn from the DECC 
Interdepartmental Analyst Group guidance and adjusted to 2012 values using the 
Office of Budgetary Responsibility and HM Treasury Gross Domestic Product deflator.  
The additional carbon dioxide emissions, as noted in the main text, have a total 
value, on this basis of £3.29 million at present value, or approximately £4.01 million 
and £0.36 million per year over eleven years at constant prices.   
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Year   Value (£/tonne)   Year   Value (£/tonne)   

2012   57.88   2026   71.73   

2013   58.75   2027   72.81   

2014   59.63   2028   73.90   

2015   60.53   2029   74.99   

2016   61.44   2030   76.07   

2017   62.36   2031   83.14   

2018  63.29   2032   90.20   

2019   64.24   2033   97.26   

2020   65.21   2034   104.33   

2021   66.29   2035   111.39   

2022   67.38   2036   118.46   

2023   68.47   2037   125.52   

2024   69.55   2038   132.58   

2025   70.64   2039   139.65   

  2040   146.71  

 Table A5 Values for Non-Traded Carbon Dioxide Emissions   

 

A6.2 Table A5, above, shows the values for carbon dioxide used in our analysis.   

A7 Sensitivity Analysis   

A7.1 Abatement Costs   

In building up the costs and benefits for our summary sheets we have followed the 
conventional and well-established procedure of using damage costs to assess the 
impact of the additional air quality emissions.  The use of damage costs, however, 
does not fully capture the costs that are consequent upon additional air quality 
emissions in cases and areas where there is a legal imperative to offset those 
additional emissions.  In these cases the abatement cost, which is the cost of 
whatever process must be used to offset the additional emissions in order to meet the 
legal requirement, is potentially a better indicator of the cost of air quality pollutants 
than is the damage cost, and we have produced an illustrative air quality abatement 
cost figure for this reason.   
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 Damage Costs Only 
(£m)   

Abatement Costs for 
Areas of 
Exceedences 
Included (£m)   

Undiscounted Total 
Costs Over Eleven 
Years (£m)   

 NOx Particulate 
Matter   

NOx Particulate 
Matter   

Damage 
Cost 
Only   

Damage 
and 
Abatement 
Costs   

Current 
Assumption  

0.13   9.39   0.16   9.39   9.52   9.56   

High 
Abatement 
Cost    

0.13   

 

9.39   0.18   9.39   9.52   9.57   

Table A6 Effect of Increasing the NOx Abatement Cost by Fifty Percent   

 

So as to check the sensitivity of the illustrative abatement cost based air quality 
figures used in this Impact Assessment to the assumptions underlying them, we have 
done a sensitivity analysis using an increased abatement cost.  Our current 
assumption uses an abatement cost figure agreed with Defra, whilst our sensitivity 
case uses an abatement cost arbitrarily increased by fifty percent.  Table A6 shows 
that even an error in the abatement cost of this magnitude would only increase the 
undiscounted air quality costs by approximately one per cent.   

 


