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All local transport authorities in England have, since 2000, been obliged to submit five year strategies for local transport. The plans set out the overall strategy, key policies that will be implemented and how the strategy will be resourced. The central government now has the flexibility on an annual basis to adjust this allocation up or down by up to 25% based on the quality of the plans and, on an on-going basis, achievement against the targets proposed in these plans. This paper presents a theoretical and practical assessment of the impacts of these incentives on local authority performance.

1. Introduction

Targets set out the level of performance that an organization aims to achieve for a particular activity within a given timeframe. This might be for example a commitment to reduce fatalities on urban roads by 10% over the next five years. In a 2005 review of the use of targets within the public sector Marsden and Bonsall found that “the assessment of transport system performance through targets is becoming increasingly widespread worldwide (FHWA, 2004; NCHRP, 2004; TIPP, 2004; Hidas and Black, 2002; Turner et al., 1999). Despite these trends there is little published evidence on the effect of targets on the performance of the transport sector.” (p191).
Since 2000, the Department for Transport (DfT) has required local authorities in England to prepare 5 year ‘Local Transport Plans’ (LTPs) in which local authorities set out the policies and expenditure required to make the integrated transport vision a reality (Kelly et al., 2006). Targets were also required in these first plans. However, a lack of experience in setting targets, an absence of good baseline data for many indicators and no clear guidance on how performance against these targets was to be assessed led to difficulties in comparing how well authorities had done (Atkins, 2005). Despite these difficulties, the annual assessment of the performance of local authorities has moved to one where authorities are ranked and rewarded according to their performance. The emphasis on targets and monitoring performance has been taken through into the second round of LTPs (LTP2) and this initiative forms the basis of the research presented.

For LTP2 each authority is given an initial funding allocation for integrated transport measures for the period 2006/07 to 2010/11 using a formula allocation mechanism. The formula was developed based on four agreed priorities (congestion, accessibility, air quality and safety) and adapted on a needs basis (described in DfT, 2005).  “This funding could then be increased/ decreased by up to 25% based in part on the targets that have been set and the subsequent performance against these targets.  Whilst other factors such as quality of planning, involvement of stakeholders and performance management processes also count in the assessment (DfT, 2004), they mainly relate to processes which will influence whether or not authorities are likely have set their targets wisely.” (Kelly et al., 2006)
The goal of central government in developing this system appears to be a desire to maximise the effective outcomes of its local transport plan spending. That is to say, it wishes to reward those authorities that appear to deliver results most cost effectively. In so doing, it also has aspirations to raise the quality of planning and, through some form of competition, increase the net outcomes of its spending. Critics suggest that such processes are limiting in several ways. They may for example focus behaviours only around those aspects that can be measured, can encourage short-term decision making and create perverse incentives (Smith, 1995).
A mixed-methods approach was required to research the likely outcomes of a performance-led rewards scheme in local transport planning. Underlying the central government’s goals appears to be a belief that an incentive-led competition will drive up the net performance of all authorities. To assess whether there is an underlying theoretical basis for this, and under what conditions it was likely to hold true, a game-theoretical framework was established. This is reviewed in Section 2. By necessity, the game theoretic framework requires a number of simplifying assumptions to be made about, for example, who is involved in the game and what the beliefs of the players of the game are. We therefore, in part to assist with our understanding of the game, undertook a series of in-depth interviews with six local authorities and a questionnaire interview with the full sample of 85 authorities to better understand how the authorities were, in practice, responding to the system. This is reported in Section 3. Finally, we have designed a laboratory experiment to test, with a simulated city environment, the understanding developed through the game theoretic framework. This is described in Section 4. The findings of the three different approaches are brought together through a discussion and conclusions in Section 5.
2. Theoretical expectations
It is not possible within this paper to describe the full game theoretic framework. This section therefore summarises the key elements of the game which can be found in full in Nellthorp and Marsden (2007). 

Game theory texts give differing requirements for characterising a game. In an attempt to be reasonably comprehensive, we have set out to describe the following characteristics:

(i)
Set of players

(ii)
Motivations of the players

(iii)
Set of actions the players can take

(iv)
Payoffs

(v)
Sequence

(vi)
Information – who knows what, and when.
2.1 Set of players

The players of the game can be summarised as:

•
Department for Transport

•
85 Local Transport Plan authorities.

The Department for Transport is the central government department charged with transport policy and the associated spending. The Local Transport Plan authorities include not only a large number of individual local authorities, but also some coalitions of local authorities, who come together specifically for the purpose of local transport planning – for example, 10 authorities in Greater Manchester together produce the Greater Manchester LTP. In this paper, we refer to these as if they were a single authority as they compete as one. Hence there are 85 Local Transport Plan authorities, 85 LTP documents and 85 LTP funding allocations.
2.2 Motivations of the players

In simple terms, our interviews (Section 3) indicated that local transport authorities’ prime motivation in playing the performance funding game is to maximise funding.  Of course their transport planning activities as a whole serve wider goals, and some interviewees indicated that the prestige of being graded ‘Excellent’ for their LTP would be attractive in itself and may contribute to a recognition under other other schemes. Nevertheless the financial motive appeared to be dominant in this game, partly as this provided greater resources to ensure that local objectives can be achieved.
For the theoretical model, therefore, the local authority players are assumed to maximise
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Where: E(Vi) is the expected financial reward to authority i, in the form of performance funding;

c(zi) is the cost of playing the game (or the ‘total cost of effort’ involved).
English local authorities are generally required by law6 to prepare an LTP.  Still, a key question is how much effort or expense an authority will go to prepare and deliver a ‘good’ LTP rather than just the bare minimum.  This will influence the variable C(zi).
We also need to consider what benefit DfT is getting from the performance funding process, and it is clear from our interviews that the overall purpose – from DfT’s viewpoint – is to incentivise local authorities.  In part, the purpose is to incentivise them to pursue and deliver Government goals. It has established a set of 13-16 ‘mandatory indicators’ which address accessibility, safety, public transport patronage/quality/satisfaction/punctuality, cycling levels, traffic and congestion, air quality and road/footway condition.  Here the local authority is free only to set the level of its target.  This aspect of the game could be interpreted as a pure principal-agent relationship in which DfT incentivises its local ‘agent’ (which has better information and better capability to act, locally) to pursue the principal’s (DfT’s) goals. There is also the flexibility to set a series of targets for matters of local importance to a combined recommended limit of no more than 40 targets (DfT, 2004:23).
How can we summarise DfT’s motivation in the LTP performance funding game?  This is complex partly because there are multiple mandatory targets, partly because of the element of devolved authority in the local targets, and partly because the way in which performance will be judged by DfT has not been formalised in a quantitative/mathematical way.  A common measure is needed to describe what DfT is aiming to get out of the process – even if this is a composite of other factors.
One candidate might be ‘effort’, since a typical goal of incentive mechanisms is to encourage players to increase their effort.  Effort is an input variable, though, and somewhat difficult to observe and measure.  Instead, DfT has tended to focus on ‘stretch’.  This is a measure of how challenging for the local authority is a particular target level that has been set (DfT, 2004).  By extension, ‘stretch’ can be measured across a set of mandatory targets and local targets.  And it can be applied to delivery as well the Plan, in the form:

· planned stretch – amount of stretch in an LTP target level;

· achieved stretch – amount of stretch in the delivered performance.

‘Stretch’ is made more concrete by defining levels of stretch for eight of the mandatory indicators (see Table 1, taken from DfT, 2004, Annex C). Note that in these cases DfT is defining what should be stretching, and assumes that this is common for all local authorities.

Table 1: Levels of stretch defined by DfT

Figure 1 illustrates, on the basis of interviews with the DfT, the apparent weights applied to planned stretch vs actual delivery performance.  On the horizontal axis, ‘success’ indicates the difference between achieved stretch and planned stretch. The values assigned to the axes represent our understanding of the weight applied to stretch and achievement rather than any formal values.
Figure 1: Scoring based on planned stretch versus delivery performance

This could be represented by a function such as qi (SPi,Di) = SPi+2-(Di-1)2 where qi is the score of authority i,  SPi, is planned stretch, and Di is the difference between planned stretch SPi and achieved stretch SAi.  It is important to note that substantial overachievement of a target is seen as bad planning and therefore receives some penalty compared with narrow overachievement of a target. In this manner the DfT is trying to encourage authorities to set out targets that represent the maximum they can achieve.
2.3 Set of actions the players can take

In short, each LTP authority has main two sets of tasks:

· prepare the Local Transport Plan – including setting targets for future performance;

· implement the Local Transport Plan – through projects, policies, expenditure, management, etc.

In addition, the local authorities are required to submit Annual Progress Reports to DfT.

DfT’s most important action within the game is to allocate a fixed block of funding between the 85 LTP authorities, annually.  DfT also assesses the Plans submitted by the authorities and their Annual Progress Reports, and uses those assessments to inform the annual funding allocation (DfT, 2004; DfT, 2005). 

We were interested in a number of questions about the set of actions which could influence the nature of the game. No evidence of a mechanism for collusion (Harbring and Irlenbusch (2003)) was identified.  We also did not find any constraints (e.g. relationships with external bodies) that did not affect all authorities within the game in a similar manner. Holmström and Milgrom (1991) had noted that in any contest – and in particular a game focused on a narrow set of performance indicators – there might be scope for ‘actions outside the game’ which are of no benefit to the principal. In this case, we found that there are opportunities for this to occur (other funding streams and authority wide assessment processes) but our interviewees told us that the LTP is important enough that it is regarded as a game in its own right, and that these outside influences would generally not affect the LTP players’ actions. 

2.4 Payoffs

The financial payoffs to the LTP authorities will be variation in their Integrated Transport Block funding, in the range ±25%.  Setting the payoff for each authority could be viewed as some sort of continuous optimisation process, or the allocations could be represented by a discrete variable, e.g. +25%, +17.5%, +12.5%, +5%, nil, -5%, -12.5%, -17.5%, -25%.  The 2006/7 capital settlement used discrete amounts, and capped the penalties at -12.5%, although this will revert to ±25% in future.  The payoff to DfT, aside from the financial loss, is the gain in stretch or effort on the part of the local authorities – discussed under Motivation above. 
2.5 Sequence

The sequence of the real game over time is unusual (from a game theory perspective) in that the player plans their action first – and has that assessed by the principal – before going on to implement their action and be assessed by the principal on that as well.  Furthermore, the plans are made once every five years, whilst implementation (and prizes) are potentially enacted every year. We treat the five year game period as a one-shot game due to the changes in rules between consecutive periods. We do however note that, under any set of rules, there is a carry forward of reputation from one period to the next.
2.6 Information

Notably, our survey found that only 16% of authorities stated they were clear as to how they would be assessed, prior to submission of the final LTP2 plans (Kelly et al, 2006).  This reinforces the idea that the rules of the game are not tightly defined, but are open to interpretation – perhaps intentionally on the part of the principal. Despite this fuzziness of comprehension of the assessment there was a surprising degree of common acceptance of the overall objectives of maximising achievement across all targets.
2.6 Theoretical Model

A wide range of game theoretic models were considered, before settling on the rent seeking contest (Tullock, 1980). It shares the following characteristics, which match the LTP game:

· one player (‘the principal’) manages the game and distributes rewards;

· other players compete for these rewards;

· the sum of the rewards is fixed – allocation of the rewards is a zero sum game;

· the principal has his/her/their own motivation, and uses the game to incentivise the other players to behave in a way consistent with that;

· to compete in the game requires effort, and success is determined by a combination of effort, (potentially) ability and luck or error.

Rent seeking contests have previously been used to model political behaviour, R&D races and sporting competitions (e.g. Blavatskyy, 2004). In a simple rent seeking contest with two players, i and j, and two prizes – one high (e.g. +25% in the LTP game) and one low (e.g. -25% in the LTP game), VH and VL, the game can be set up as follows.

Player i’s probability of winning over player j is given by the ratio of i’s effort to total effort


[image: image2.wmf]j

i

i

i

z

z

z

p

+

=

     
(2)

…so if i’s and j’s efforts are equal, then i’s probability to win 
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The detailed proofs of the N player, one prize game (drawing on Clark and Riis, 1998) and the N player multiple prize game is provided in Nellthorp (2006). For this paper we concentrate on presenting the key results from the analysis of the model. These include:

1. Whether or not it is worth player i actively playing the game by putting in some positive effort, depends on how deterministic the game is and on the total effort exerted by the other players
2. For an equilibrium solution, the power function which defines the level of determinism within the game should not exceed N/(N-1) (= 85/84 in this case) and the number of prizes should be below 0.63N (approximately).
3. As the number of players increases (and 85 is a large number of players in this context) the proportion of the prize fund that must be allocated to the first few prizes in order to secure a symmetrical pure strategies equilibrium increases.  If such an equilibrium is not achieved then either an asymmetric equilibrium may be achieved or no equilibrium may be possible.

4. The symmetric equilibrium has the desirable property that it maximises aggregate effort across the players.
The sensitivity of the results was assessed using a range of prize structures, varying both the number of prizes and the prize gradient (the ratio of the first prize to the kth prize. The results of a sensitivity test for a prize fund of V = 100 with a power function of r = 1 are shown in Figure 2.

Figure 2: Effort responses in the 85 player game

Figure 2 suggests that the greatest effort will be exerted when a single prize is offered.  Intuitively, this is because for a given prize mass, the single prize creates the greatest competitive force between the players who, by assumption, are all equally capable of winning the prize.  However, if the designer does choose to offer a large number of prizes, the prize gradient begins to play a major role.  For example, when there are in excess of 60 prizes, moving from a prize gradient of 2 to a prize gradient of 10 has the effect of roughly doubling the amount of effort exerted, for the same prize fund.
Like the single prize game the effect of the power function, r, is to increase the players’ effort for a given prize structure.  Increasing the prize fund, V, has the effect of proportionately increasing effort.  That is in line with the finding in much of the rent-seeking literature that the players will exert more effort as the aggregate rewards increase. 
Blavatsky (2004) and Symanski and Valletti (2004) go on to investigate the case of asymmetric ability between players, although their models are only worked out for 3 players.  Their key finding is that the existence of stronger and weaker players in itself creates a case for a wider distribution of the prize mass – so that weaker players who probably cannot win the 1st prize still have an incentive to compete (invest positive effort).  This creates a countervailing force to the competitive force created by the single prize.  The ideal prize structure may be a ‘balanced’ one taking into account the incentive effects of both: i.e. the competition created by having few prizes, and the encouragement of all players to actively participate by having ‘enough’ prizes on offer. We investigate the asymmetry of players further in the next Section.
3. Survey findings
This section reviews the findings of a series of interviews, conducted with a range of people from six authorities involved in LTP2 submission ranging from those responsible for individual targets, heads of LTP, regional government officers, and consultants to those with political control (e.g. councillors).  These interviews were used to help provide a perspective on the process of LTP2 target setting and to develop the questionnaire that was sent to all LTP submitting authorities in March 2006 investigating how they chose their targets for LTP2. The questionnaires were sent to all 85 LTP2 submitting authorities of which 32 responded.  This included respondents from large metropolitan authorities, shire counties and unitary authorities. These groupings each have different governance arrangements and quite varied travel networks (e.g. shire counties are typically more rural in nature and unitary authorities typically comprise smaller cities).  Fuller details of the survey responses are available in Kelly et al. (2006)
The game theoretic framework suggests that, in the presence of a series of assumptions about the players in the game, their capabilities and motivations, the incentive game could produce increased effort. The findings discuss the extent to which these assumptions appear to hold true. 

3.1 Do authorities understand what a stretching target is?

The answer to this question appears to be dependent on the indicator under investigation and, to a lesser extent, the authority concerned. Figures 3 and 4 show the proportions of authorities indicating which targets they found easier and harder to set. Road safety appears to be easy to set as there is a long time series of data and a well understood knowledge base about the typical impacts of safety interventions. By contrast, bus patronage is partly dependent on the actions of the private sector bus companies as well as the authorities’ own route improvement decisions. One authority in the interviews stated that they would be setting a target for bus patronage that showed no decline, as they felt anything else would be unacceptable to the DfT, even though they new that bus patronage was declining in their region. 

Figure 3: Difficult Targets to Set
Figure 4: Easier Targets to Set
3.2 Are authorities aware of what the assessment rules are?

96% of the authorities agreed with the statement that they were more likely to increase/maintain their future funding levels if they achieved the targets that they had set.  Added to this 75% stated that if they did not receive their full allocation of funding (100% formula) that they would not be able to achieve their targets in 2010/11 with the remainder of the authorities not disagreeing with this statement, but stating that they were neutral. This shows that authorities are aware that they need to set targets that they can meet, as this will impact on their funding levels. 
As stated above, only 16% of the authorities in the questionnaire stated that they were clear about the detail of how the DfT assessment would work. This reinforces the idea that the rules of the game are not tightly defined, but are open to interpretation – perhaps intentionally on the part of the principal. Despite this fuzziness of comprehension of the assessment there was a surprising degree of common acceptance of the overall objectives of maximising achievement across all targets. The theoretical literature (e.g. Baker, Gibbons and Murphy, 1994) does provide some support for the inclusion of qualitative assessment criteria as well as more verifiable quantitative measures as this can limit game playing by the Agents (if not the Principals).
3.3 How homogenous are the players of the LTP2 game?

The theory suggests that a group of homogenous players would operate better with a single prize game. However, it is clear that the starting conditions and technical capabilities of the players vary substantially across the UK. The process of asking authorities to set targets which are stretching to them could, if perfectly implemented, overcome the problems of varying characteristics. Effectively this means the DfT developing a version of Figure 2 for each target for each local authority. This presents us with a classic informational problem between Principal and Agent. We explored this through the questionnaire asking the authorities to assess how stretching each of their LTP2 targets were and how stretching they though the DfT would assess them to be. The results can be seen in Figures 5 and 6.

Figure 5: Comparison of how local authorities felt that DfT would assess their targets
Figure 6: Comparison of how the local authorities would assess own their targets 

As should be expected, the figures shows that on the whole authorities judged their own targets at a significantly higher level than how they expected the DfT to judge them.  In particular more targets were judged as stretching indicating that one of the key strategies used was to set targets that were stretching for their individual authorities, even where these targets may not reach the standard for stretching as judged by the DfT.  It is also worth noting that certain authorities were setting targets that they felt would be judged as less than satisfactory in the eyes of both the DfT assessment and their own assessment.  These targets included accessibility, cycling trips, area wide road mileage and air quality.  This maybe in part due to the need to have a strategy that not only sets targets but recognises that they will be penalised at a later date if these targets are not then met.
On top of the complexities in assessing the stretch of an individual authority for the mandatory targets, the assessment process also encourages the adoption of local targets for which there are further difficulties in consistently identifying stretch across authorities. It therefore seems likely that the game consists, at best, of several sub-groups of homogenous players. Indeed, in our interviews we found evidence of benchmarking groups of authorities and of authorities examining the targets set by their peers. We will explore the theoretical implications of breaking the game down into sub-groups at a future stage. However, it is also worth noting that the rules of the game do not mean that any one type of authority is bound to do better. Smaller urban and some rural authorities have achieved the top grade for performance whilst major metropolitan authorities have sometimes been graded weak in recent assessments suggesting that all authorities still have an incentive to play.
3.4 Summary

The findings of our survey lend confidence to the main assumptions of the theoretical model. We feel confident that the game can be condensed to be one between central and local government. The rules of the game are not entirely transparent but central government has clearly conveyed the importance of both setting stretching targets but also targets that are achievable. The players are clear that it will be their combined capabilities that will be assessed. There are a number of other assessment processes and external influences that may diminish the importance of the performance bonus or penalty achieved by an authority. Nonetheless, the overwhelming majority of authorities felt that achieving no reduction in payment was critical to them meeting their targets and the game is therefore worth isolating.
The largest element of uncertainty faced by the government in this process is how to treat the authorities. Do they treat them as a homogenous group with abilities levelled out through the target setting process or as sub-groups? There appears to be a risk to the incentives of the game of getting this wrong. Currently the prize structure is sufficiently staggered to suggest that it offers some incentive (perhaps too much) to all players, yet the assessment process appears geared to treating authorities largely as similar (through a substantial number of centrally specified thresholds).

There is also the question as to how well authorities are able to forecast the impacts of their strategies and how much this is subject to the impacts of external factors. Authorities are required to present a single forecast target level when reality suggests there will be a likely outcome range around this value (dependent for example on economic growth and prices). It is also difficult to assess completely the impacts of integrated strategies and of new policy tools (such as individualised marketing measures) which are being brought forward. In order to reflect on whether the uncertainty in the transport planning process might affect authorities’ abilities to achieve their targets a laboratory experiment has been established using a simulated city environment. This is described in Section 4.

4. Experiment
To bridge the gap between the simplified approach required in investigating the underlying behaviour predicted by game theory and the realities of decision-making in a real-world environment an experimental approach to understanding the behaviour of local transport planners under incentives has been adopted.

The experiment will place small groups of players in the local transport plan game environment – each developing and submitting a plan with targets and rewards and penalties being applied according to their ranking in the competition between players. The experiment will involve groups of students playing the PLUTO software model (Bonsall, 1994). PLUTO is a tool developed at the Institute for Transport Studies for assessing transport strategies in an idealised city. It is already used as a training tool for professional transport planners. The model currently places the user in the role of the local authority with decision making powers on infrastructure investment, public transport subsidy, traffic restraint, land use policy and safety measures, the tools commonly available to local authorities. The city is a stand-alone city with no transport interaction with adjacent cities and has been configured to allow the research team to play the role of the Department for Transport whilst players simultaneously play the role of the local authorities. The model does not vary between players so this represents a group of homogenous players. 8 groups, each consisting of 5 players, will each be exposed to three different experimental scenarios:

· E0 – no incentives

· E1 – one prize

· E2 – multiple prizes

The evaluation will compare the impacts of the incentive packages on effort. The game theoretic framework suggests that the aggregate effort will be ranked E1 > E2 > E0.

This work will be conducted in the early part of 2007 and will allow us to reflect on the degree to which the principles we highlight through the game theoretic model emerge in a more complex environment with uncertainty over development and delivery of strategies. One of the key challenges we face is in comparing effort exerted across strategies. Funke (2001) reviews the ability of a variety of experimental decision-making literature to capture the impacts of behaviour in complex environments. Funke’s work stresses the importance of a good degree of training to avoid the learning process unduly influencing the experiment. A training session is provided as part of the experiment and the order with which groups take the experiment is also randomised to remove any learning effect impacts from the comparison. The work further stresses the need to be clear about the goals for the players. In this instance, the rules of the game will be clearly set out for each experiment. Funke categorises results and process oriented measures of outcomes.
In our attempts to categorise effort we therefore propose to capture:

1. Process oriented measures
a. Level of stretch set
b. Planning time invested
c. Number of scenarios run
d. Self reported input effort

2. Result oriented measures
a. Indicator levels vs. stretch set
b. Indicator levels vs. do-minimum
c. Indicator levels vs. best known scenario
Ultimately, the focus of the experiments is to see if there is a positive impact from a well-designed incentive regime on transport outcomes. The result oriented measures therefore appear of greatest use. However, the theory also suggests that to achieve the outcomes more effort will be invested. 
There are several practical differences between the experiment and reality which make this only a bridge between theory and reality. The most important of which are:

· All of the participants for example will be unfamiliar with the model/city before starting. 

· There is no direct financial reward to the participants for performing top of any one experiment. Whilst there are no direct financial pay offs for local authority planners in achieving better outcomes in reality, good performance clearly leads to better longer-term career prospects and this may lead to a slightly different set of motivations to the planners in the experiment. 
· The simulated city does not have any neighbouring authorities which might in reality act as a brake on certain policies (particularly restraint) due to spatial competition (Marsden and May, 2006).

· There is greater flexibility to move money around between different local authority functions in reality than in the simulation. A poorly performing authority could, for example, invest in new personnel or in infrastructure to overcome a poor league table ranking. This is not possible within the game which, we anticipate, might lead to stronger spirals of success and failure than would exist in reality.

· Game playing such as falsification of results and the strategic selection of easy to achieve local indicators cannot occur.
· Although the students all start with a broadly similar knowledge base they will not have the same capabilities and historical knowledge as real planners and this presents real challenges to the transferability of the experiments to real-life scenarios.

The results of the experiment will be presented at the WCTR conference.

5. Conclusion
The UK has been at the forefront of developments in performance management in the public sector. We are not aware of any other examples of a performance management regime such as that described in this paper anywhere else in the world where local authorities are rewarded and penalised for the quality of their planning and the outcomes they achieve. Such an approach is highly contentious with critics mindful of the potential for such a regime to create perverse incentives that distort the goals of the system.
It is therefore important that we take an objective view of the aims and expected impacts that the incentive scheme offers. The game theoretical framework does this and suggests that, under certain conditions, the incentive regime should encourage greater effort and, therefore, achievement for any given city. There is however a balance to be struck between offering rewards for achievement and demotivation because of either too few rewards (in the case of cities with heterogeneous capabilities) or too many (in the case where all cities have the same chance of winning). We identify further research required to answer how best the incentive scheme should be divided for UK authorities but note that they are heterogeneous.
The interviews and questionnaire surveys highlight several practical issues which suggest that the performance incentives will have impacts other than those that are desired by central government. This includes participants artificially overstating their targets for fear of negative assessment. They also highlight real difficulties in knowing how to set targets for some indicators which will prejudice the efficiency with which they can compete.

To understand whether the actions predicted by the theoretical framework are likely to hold true we are undertaking a laboratory experiment with a simulated city. The answers to this will shed important further light on whether the rather larger practical experiment of rewarding and penalising local authorities is having positive or negative impacts. We anticipate, given the growing global culture of performance management that these results will be of widespread interest.
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Table 1: Levels of stretch defined by DfT
	Indicator
	‘Satisfactory’ (min. standard)
	‘Stretching’ (min. standard)

	Killed/Seriously Injured (KSI)
	1994-8 to 2010: -40%

or 2004-10: -20%
	1994-8 to 2010: -40%

or 2004-10: -30%

	Child KSI
	1994-8 to 2010: -50%

or 2004-10: -25%
	1994-8 to 2010: -50%

or 2004-10: -35%

	Slight Casualties
	No increase vs. recent levels
	10% reduction

	Bus punctuality
	90% punctuality by 2014-5
	90% punctuality by 2012-3

	Bus satisfaction
	Maintain to 2009/10 if >50%

or increase by 6% if not
	2009/10: >75%

and > level in 2003/4

	Mode share to school 
	No increase in car share to 2010
	-

	Cycling
	No reduction
	-

	Urban peak traffic flows
	No increase to 2010/11
	-

	Maintenance
	No overall deterioration
	-


Source: DfT (2004a).  Note: ‘-‘ = undefined.

Figure 1: Scoring based on planned stretch versus delivery performance

Figure 2: Effort responses in the 85 player game
Figure 3: Difficult targets to set
Figure 4: Easier targets to set
Figure 5: Comparison of how local authorities felt that DfT would assess their targets  

Figure 6: Comparison of how the local authorities would assess own their targets
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