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All benefits from road investment are “Social Benefits” in the sense that they accrue to, and meet the needs, of  society.  In fact the main framework used to evaluate roads is often referred to as “Social Cost-Benefit Analysis”. Here the adjective ‘social’ is used to emphasize that the result covers the effects on the whole population. This is different from a private or commercial cost-benefit analysis where costs and benefits are only analyzed from the point of view of a limited group of people.     However the term ‘social benefits’ is often used to identify benefits that are non-economic in nature, left out from an economic cost-benefit analysis, or perhaps wrongly valued within an economic appraisal.  In order to discuss social benefits in a way in which they may be eventually incorporated properly in an evaluation framework it is first necessary to consider what economic cost-benefit analysis covers or misses out.

Conventional economic cost-benefit analysis provides an integrated framework with which to evaluate investments from society’s point of view. After summarising and adding up all costs and benefits the final result may be just one or two numbers such as the Economic Rate of Return (EIRR) or Net Present Value (NPV).  This makes such an analysis extremely useful for decision making. A whole variety of investments can thus be easily compared to determine whether any investment should be made and which investment gives the best value for money.

The critical components of a useful decision making framework are as follows:

i) it should help identify costs and benefits to minimise double counting and at the same time maximise coverage of what is required

ii) it should incorporate a forecasting procedure to show how the effects of a proposed intervention (on a “with” and “without” basis) will change as a result of the investment over time

iii) it should incorporate a consistent valuation procedure

iv) the results should be able to be summarised

Standard Cost Benefit Appraisal 

For a typical road investment appraisal benefits are calculated from traffic forecasts and  transport cost savings, mostly composed of savings in vehicle operating costs and a valuation of passenger time values. The benefits are then compared with the investment costs of the road and changes in maintenance costs. Future benefits are discounted using a planning discount rate. Valuations are based on economic prices that are essentially market prices corrected for taxation and other possible distortions such as over-valued currency or over-valued labour wage rates.  Passenger values of time are derived in a variety of ways sometimes through Stated or Revealed Preference techniques or with reference to wage rates.

As an economic based approach the overall objective is to maximise real national income.  In general, income distribution weighting is not applied. It may be argued that poor people are at a disadvantage compared with the richer sections of the population because a valuation of their transport costs and time savings will naturally be less than for the rich.  To counter this it can be argued that we can most improve the lot of the poor by maximising income first (and in the process creating jobs etc.) and then tackle income distribution through taxation and measures to subsidise the poor directly.  The obvious counter argument is that the taxation process has its own political limitations, is not that efficient, it consumes resources and creates its own distortions. 

Most people would, I think, agree that the standard transport economic appraisal approach is most satisfactory in the following conditions:

a) There is general agreement within society on the use of market prices to allocate resources. The general developments throughout the world towards adopting a market economy approach supports this view point.

b) That the transport services are supplied throughout the year to meet demand in an active, responsive and competitive fashion.

c) That people have sufficient cash reserves throughout the year to meet their needs for emergencies and to travel to clinics, hospitals, schools, markets, government offices and maintain family and social links.

d) That there are no major changes in modal split (i.e. from walking and pack animals to vehicles).

e) There are no major changes in the nature and form of access (i.e. road closure is not an issue in either the “with” or “without” investment case).  

f) That we have confidence in our ability to predict traffic growth.

g) That normal traffic (i.e. traffic that would occur both with and without the investment ) represent a satisfactory measure of the major component of total benefits.

h) There are no major externalities involved.

So for most road investments in most stable rich and middle income countries all of these conditions will be fulfilled and there will be little pressure to include additional “social” benefits.  The basis for modelling traffic volumes and the valuation of benefits is accepted.   Where cash resources are sufficient and a trip would be happily made both in the “with” and “without” investment cases to hospital, school, market or to visit friends the trip purpose is of no consequence.   The benefits of an associated 20% reduction in vehicle operating costs (or a 20% fare reduction) will be virtually identical for any given individual irrespective of the trip purpose when there is little or no change in the number of trips made.

However problems arise with the standard method of evaluation the further we get away from the above conditions. In the extreme case where a new road is being introduced to a remote poor community where in the “without” case people have to walk twenty kilometres and carry sick relatives to hospital but in the “with” case they can travel (perhaps very intermittently) by motor vehicle trip purpose does begin to matter.  It can be a matter of “life or death” and the valuation of transport cost savings either for normal traffic (the difference in the opportunity cost of walking versus vehicle operating costs) or of generated traffic involving half the transport cost difference looks distinctly odd.

The case for a different approach is strongest where a remotely located large population makes relatively few trips and the only access is via a poor access footpath, road or track that is cut for several months of the year and vehicle movement is prevented.  From the point of view of a feeling of personal security and the need for vehicle access in a medical emergency there is an important psychological benefit of all year round vehicle access even if emergency trips are rarely made. Similarly if a road is cut then it is likely that normal marketing activities in the area will either cease or be severely curtailed. Longer, more circuitous walking trips can be expected. Likewise whilst government services and external agencies remain crucial to the development of an area there are strong arguments for reasonable all year round vehicle access to major centres within each local district.  Any external institution (commercial, government, NGO etc) planning to locate staff and facilities in a remote location will think twice if vehicle access is very poor and cannot be guaranteed throughout the year.  

A direct example of this is that in Ethiopia there is an understandable reluctance to locate Food-Aid Distribution posts on roads which do not have all-year round access. (In fact there is evidence that distribution posts have been withdrawn when roads have deteriorated beyond a certain point.)  In the highlands of Ethiopia it is common for many roads to be cut for three months each year during the wet season. In many cases thousands of people will have to walk for up to two days at a time to a distribution post each month to collect their food allocation.  Where people are too weak to go they will often have to pay others out of their allocation to collect their share.  With all-year round access Food-Aid Distribution posts could be located much closer to the population and the walking time to each post could be substantially reduced and much of the problem could be avoided. 

It is impossible to capture the long term impact of improving accessibility (through the conventional measurement of normal, diverted and generated traffic benefits) when this has a direct impact on the location important facilities.  Perhaps correctly, new road investment in rural areas of developing countries is seen as the precursor of many other interventions including schools, clinics, water supply, government offices, NGO activity and commercial investment.  

Overall governments, throughout the world, recognize that physical isolation  contributes  to poverty and prevents development. As a result most western countries will often heavily subsidize transport services to remote rural areas. In this case transport cost savings derived from existing or predicted traffic volumes are not taken to be the sole basis for transport planning and support to the sector.

The Problem With Valuing Generated Traffic

Perhaps the biggest weakness of conventional transport planning is the valuation of generated traffic benefits. Normal and generated traffic benefits are shown in Figure 1 below.

Normal traffic represent traffic which would exist both with and without the improvement, the benefits are calculated by multiplying this by the change in transport costs per trip. In most circumstances where the transport mode, nature and purpose of the trips made will not change this measure of benefits is reasonable. (Although one may still have concerns as to whether benefits are passed on to users and income distribution issues.)   

Generated traffic benefits (represented by the triangle under the demand curve) is traditionally valued as the predicted increase in traffic multiplied by half the difference in transport costs. If the market economy works well (i.e. perfect information and cost and benefits are internalised by each actor) this may be a reasonable assumption particularly where only marginal changes in transport costs and accessibility are envisaged.  However the valuation of “half” the difference in transport costs could well be a gross underestimate of the effects if the new trips that are generated lead to a step change in the social and economic life of those concerned.   If  the change in accessibility brings about a dramatic change in rural mobility or  new school, clinic, water supply project,  market  or an externally funded new agricultural investment the benefits to the local population may have very little to do with the predicted increase in the volume of trips made and may bear virtually no relationship to the valuation of half  the difference in transport costs.
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Figure 1. 
Traffic benefits measured as consumer surplus

Other Approaches

In the past it has been recognised that for low volume rural roads (often referred to as feeder roads or rural access roads) the conventional appraisal methodology did not fit well and there was a desire to adopt different approaches. (Perhaps for a combination of good and bad reasons; as few road interventions would have been justified as a result).  In consequence there was a move to adopt the producers’ surplus approach which involved forecasting and adding agricultural benefits to transport cost savings within a cost benefit framework.  However in many instances this approach became discredited as there was often no basis for the forecast increases in production. Other approaches were adopted which moved away from economic appraisal and included various forms of ranking.   

In recent years there has been a desire to formerly introduce social access benefits directly into a cost benefit framework for planning rural roads.  The Ghana Feeder Road Prioritisation procedure is an example (Hine et al, 2002).  In this case social access benefits were perceived to be a function of population and the predicted change in unit transport costs.  Under the prioritisation procedure social access benefits were calculated from the reduced transport costs of every person in the area of influence of the road making five return trips per year of a given length.  So the greater the change in unit transport costs and the larger the population affected the greater the rural access benefits.  These benefits were then added to total benefits within the prioritisation procedure.

A Summary of the Arguments So Far

So, to simplify the arguments where there is good accessibility, a high level of personal trip making, and few externalities the conventional method of estimating benefits from traffic volumes and changes in unit transport costs is broadly satisfactory. However when there is poor accessibility (particularly when vehicle access does not exist or is threatened) and there is a low level of personal trip making the conventional measure of transport cost savings (particularly for generated traffic) is an unsatisfactory measure of benefits. The marginal assumptions break down. Figure 2. shows how the composition of benefits might change as the level of accessibility and the level of trip making changes.

Figure 2.  The Composition of Benefits
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The Difference Between Social and Economic Benefits

What is the distinction between “Social” and “Economic” benefits?  I believe that the two concepts are so fundamentally linked that there cannot be a clear distinction between social and economic benefits. In some ways it is like the artificial distinction between chemistry and atomic physics.  Resources are used and money is spent on food, schooling, education, health care and for social trip making. The Livelihoods Analysis approach teaches us that all these activities have a long term impact on social and psychological wellbeing, long term welfare and the capacity for income generation (Carney, 1998).

The main distinction is perhaps in terms of the models and professions we use to help us make decisions. Any prioritisation procedure requires both:

a) A framework for prediction outcomes

b) A framework for evaluating the different consequences

Different professions will draw on a different body of knowledge to help predict outcomes and evaluate the consequences.  Different professionals may share a similar vision or have similar long term goals but the short term consequences they identify will be different.

In trying to identify what is missing from the conventional method of appraisal I do not think it is that helpful to think of this missing component as purely “Social” in the sense of not being concerned with income generation and only being concerned with matters such as heath, education and social interaction.  The missing element needs to be clearly recognised; it affects all aspects of life including income generation.  Within conventional transport cost-benefit analysis the problem is not a deficiency of economics as such, but more to do with the simplifications of transport planning.

The Way Forward

So how do we incorporate the missing component into our evaluation procedures?  The above analysis has identified when there is most likely to be a missing component.  The more difficult question to answer is how do we predict and value the consequences?  Cross-sectional and historical “before and after” analysis must obviously play a role. But there have been many hundreds of such road impact studies giving widely different results. Drawing conclusions from these studies that can be usefully included into our planning procedures has, so far, been a rather fruitless task. We do not need “more-of-the-same” road impact studies. Perhaps the main weakness of most studies is the lack of a theoretical structure with which to analyse the results.  To be of use we really need to identify and quantify the mechanism of change that ties together a change accessibility with improved livelihoods and development.  The quantitative change in unit transport costs and tariffs (including the length of time that vehicle access is cut) is, surprisingly, often left out of road impact analysis and it is likely to be crucial in comparing and understanding results.  

In addition to studying impact directly we can also use other techniques to identify local priorities. The Participatory Rural Appraisal (PRA) approach can be very useful in helping to identify where the main local problems are and what people worry about.  Stated Preference techniques could help with trying to put monetary values on the missing elements.  We also need to consider directly how perceptions of accessibility affect the decision making of different institutions.   Local governments and rural populations alike place very high value of good road connections, often to the surprise of transport planners who are concerned with the high costs and low traffic volumes.  Nevertheless perceptions are critical in influencing the location of all forms of social/economic investment.  

In our approaches to improving rural accessibility we should not confine ourselves to just improving road appraisal. Reliable transport services are perhaps even more important.  Road investment alone may have little impact without viable and affordable transport services.  There are many examples of in the developing world where, because of a low density of demand, there are simply no transport services available to the local population even though the roads are adequate (Hine and Rutter, 2000).  (This issue also needs to be considered by those undertaking impact studies.)  Sometimes it may be cheaper and more effective to subsidise transport services, or help provide alternative forms of mobility such as animal based Intermediate Means of Transport (IMTs) rather than to construct a new road (Starkey et al, 2002).

Because there may be a “missing element” in the estimation of the benefits of roads this does not mean we should do everything possible to build more roads to make up for the shortfall, but we may need to adjust the balance of road investment programmes. One solution that might help with getting a comprehensive solution to the road planning problem is to allow rural district councils to help decide their own priorities for local road investment and other forms of rural infrastructure. This approach is now being adopted by the Ethiopian Rural Travel and Transport Program (ERTTP).  In Ethiopia the approach is not being carried out in a planning vacuum. A wide range of technical advice on planning techniques is currently being provided to local authorities.  Improved roads are extremely expensive; often equivalent to more than the total value of the building stock along the line of the road. Better decision making might result if the local authorities could see the opportunity cost of what they are giving up (in terms of schools, clinics, wells, irrigation etc.) when it comes to spending money.  Inevitably this will have a knock on effect on the adoption of appropriate road standards. 

Conclusion

In conclusion we can see that existing road planning techniques have particular weaknesses when it comes to appraising roads where major changes in accessibility are being considered and there is a low level of trip making.  The measurement of generated traffic benefits is at the heart of the problem when a step change in activity might result.  There is no simple solution to incorporating the additional benefits into conventional cost benefit appraisal. Drawing on a Livelihoods Analysis of the problem we can see that it is not exclusively  “Social” as opposed to  “Economic” in orientation; it involves deficiencies in predicting and valuing income generation as well as relating to the use and access to social services and social mobility. A variety of techniques are suggested to help us move forward in this area. These include further road impact analysis (that includes a proper analytical framework), PRA and Stated Preference approaches together with direct interviews with key decision makers to help fully understand their perceptions. Transport services should be directly considered in any solution. Lastly there are grounds to give far more responsibility (properly supported) to local governments who can begin to see the relative advantages and make comparisons between spending money on roads and in other areas.    
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