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SESSION 3 

PROJECT DEFINITION AND TECHNICAL APPRAISAL 

 

John Snell 

 

1. INTERACTIVE ENGINEERING 

 

1.1 Over the last 30 years, the philosophy of the preparation of major infrastructure 

projects has undergone profound change.  Into the 1970s, the engineering design 

of a power station or the modernisation of a railway system was conducted as 

essentially a technical exercise --- safe design was paramount and any obvious 

extravagance was unlikely to get past the engineering manager but often there was 

no systematic consideration of costs versus benefits and little, if any, consideration 

of the feelings of taxpayers who would hear, see and possibly smell the project 

when it was built and while it was being built.  Today, the preparation of a major 

project has become much more transparent and democratic.  The taxpayers have 

got organised and the scale and output of the object being built will be subject to a 

rigorous consideration of its economic performance (benefits compared against 

costs), as well as its environmental impact. 

  

1.2 The production of a "good" project depends on the interaction between three basic 

disciplines: in English these are Engineering, Economic Evaluation and 

Environmental Assessment --- the 3 "E's" (Fig. 3.1). Historically, 

"Engineering" has been the lead partner as public projects often originate with 

politicians, who turned to engineers that they know to make a concept look like 

something that could be built.  The influence of economists and environmentalists 

(the latter usually joined by the taxpayers) has grown in the western countries 

since the early 1970s until today there is a three-way partnership between the 

disciplines. The necessary interaction between these three disciplines to produce a 

"bankable project" is a theme that runs throughout this Course.  

 

1.3 The development of a project is an iterative process (Fig. 3.2).  The initial 

engineering concept or design produces cost estimates that are a basic input to 

the economic evaluation and the technical parameters of the initial design are an 

input to the calculation of benefits.  A few circuits of the 

'engineering>economics>engineering' loop will begin to refine the project.  But, 

parallel to this, the environmental members of the design team must be looking at 
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the initial design.  It is essential to incorporate the environmental inputs at an 

early stage: the later these inputs are obtained, the greater the risk that 

opportunities will be missed to include positive environmental features and the 

greater the risk that negative impacts will not be identified.  Finding that the 

developing scheme has some unacceptable features can usually only be cured by 

increasing the cost - when this is run through the 'engineering>economics' loop 

again, the scheme falls below certain cost-benefit thresholds, so there is another 

iteration of the 'environment>engineering' loop to find a compromise acceptable 

to all disciplines.  With strong management (usually the engineering partner), this 

iterative process produces a project design that meets most criteria.  However, 

with poor technical management, the key disciplines proceed along separate but 

parallel paths that ultimately have to be reconciled, introducing delay and forced 

compromises.  In these circumstances, project quality takes a nose-dive. 

 

2. THE PLAYERS 

 

2.1 You have an inter-urban motorway in the early stages of design and the decision 

has been taken to supplement the revenue available from the national budget or 

the Road Fund with a loan from one of the international development banks.  

These, then, are the institutional "players" (Fig. 3.3): 

• the Borrower: most probably the Ministry of Finance but may be the 

Ministry of Transport 

• the Beneficiary: this is usually the Ministry of Transport but, if that body is 

the Borrower, implementation will be delegated to the Roads Administration.  

For convenience, either party may be known as the project 'Sponsor' 

• the Bank (or Lender) or Donor:  the multi-lateral banks are known 

collectively as the International Financial Institutions (IFI's) but the source 

of funding may be a donor, such as the European Union (EU) or the 

International Development Agency (IDA) of the World Bank. 

 

2.2 The assumed starting point for this Course is that the Borrower or Beneficiary has 

had preliminary contact with a bank or donor and both parties have agreed a 

mutual interest in carrying out a project, which will usually have several 

components.  The design of the components has usually been defined at a 

conceptual level through pre-feasibility studies already undertaken, either through 

local resources or with external assistance.  The objective of this Course is to 
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explain the steps and processes that the Sponsor will undertake in order to 

convince the Lender/Donor that each component is well conceived in the national 

and local context, is likely to bring worthwhile economic and social benefits and 

that it complies with the environmental legislation of the Sponsor's country and of 

the Lender/Donor.  The project Sponsor has to demonstrate rigorously that a 

project and its component parts meet all the Bank's or Donor's criteria regarding 

project objectives, affordability, analysis of alternatives, economic viability, social 

and natural impacts. 

 

2.3 In appraising a project, an IFI or Donor is likely to find components that are in 

various stages of readiness to be tendered.  Components that are fully designed 

and have all necessary permits can, in theory, be tendered very soon after the 

loan is signed and disbursement could therefore start early in the project 

implementation cycle --- this is in the interests of both parties.  However, the 

Sponsor has to demonstrate the engineering, economic and environmental 

"soundness" of such fully-developed components.  Components that are at a 

conceptual stage will be taken into the project scope on the basis of the level of 

information available at the time, a judgement being taken whether they can be 

fully developed, with characteristics acceptable to the Bank/Donor, and are able to 

go to tender later in the project cycle.  These components will often require some 

external assistance for their proper preparation and these circumstances give the 

opportunity for technology transfer to local forms and organisations.  Also, they 

give a Bank or Donor the opportunity to have a greater impact on the institutional 

ability and practices of the Sponsor.   

 

2.4 A typical infrastructure project that is funded by one the IFI's will have three 

categories of components in its scope:  Works, the construction of an inter-urban 

motorway, in our case;  Goods, such as snow-ploughs to keep it open to traffic; 

and Services, usually to pay for consultants or training (who may advise on the 

opportunities to toll the motorway, for instance).  Some IFI's do not look very 

favourably on projects that are simply composed of Works. 

 

3.1 "Preferred Scheme" 

 

 The term "Preferred Scheme" is taken from highways practice in the United 

Kingdom but is a concept applicable to international projects.  The Preferred 

Scheme means the overall design that has been developed in accordance with 
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contemporary good practice of the "3 E's", which has incorporated public 

comment and which the project Sponsor wants to build.  The term indicates that 

options or alternatives have been investigated but that this is the solution that is 

preferred against all others as being value for money and in the wider best 

interests of the country and the locality.  The Preferred Scheme embraces all 

aspects of the proposal --- the works constructed within and outside the right-of-

way, the economic performance, positive and negative effects upon the natural 

environment and any social changes that arise, such as re-housing.   

 

3.2 The Assessment Framework   

 

This flow chart (Fig. 3.4) is also taken from UK practice but has a wider 

application.  This Session will discuss the operations on this chart and how they 

are integrated to deliver a scheme that is well prepared and "robust" in the eyes 

of a potential Lender or Donor (later sessions will look in detail at the economic 

evaluation and environmental assessment).  An ASSESSMENT FRAMEWORK is a 

tabulation of the leading characteristics of the Preferred Scheme in comparison 

with the characteristics of the highest ranking alternatives that have been 

evaluated (there will usually be at least two other alternatives).  The FRAMEWORK 

is the "tool" given by the engineers to the politicians to support the selection of 

the Preferred Scheme.  

 

3.3 Traffic Study  

 

  The economic evaluation of alternatives depends primarily on the total costs of 

the scheme (not merely the cost of construction) and the costs and benefits 

attributable to vehicles travelling on all the roads in the traffic study area.  This 

produces a definition of the study area for design and economic purposes --- it 

should include all roads on which building the scheme causes a significant change 

in the traffic flow.   A computer model of the traffic network is invariably used to 

handle the large amounts of data involved. The accuracy of the estimation of 

traffic flows in future years will depend on the data and resources available, 

ranging from simple growth factors to more complex calculations based on the 

forecasting of economic activity (these topics are covered more fully in Session 4).   

The traffic flow and the economic performance of the project are normally 

calculated for the duration of the loan, that is, up to the date of final repayment of 

principal.  Typically, this repayment period will be 15 years for transport projects 
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although the forecast period for the traffic study is usually in the range 20 to 30 

years.  

 

3.4 Planning Policies   

 

In the present context, the relevant planning policies are those concerning 

national and regional aspects of transport in general and development, and 

economic issues.   These topics feed directly into the FRAMEWORK box.  Planning 

issues such as land-use zoning can have a significant constraint on alternative 

alignments, as can environmental policies such as the need to avoid a sensitive 

protected area.  A policy, for example, to stimulate exceptional manufacturing 

growth in a particular zone might be reflected in the economic evaluation. 

 

3.5 Alternatives 

   

3.5.1 Highways schemes often have a very long gestation period --- sometimes as 

much as 40 years from an initial proposal to the time of construction. The usual 

terminology is that corridors, possibly of radically different concept or alignment, 

are evaluated at the pre-feasibility stage.  This screening of 'broad brush' options 

will (or should) remove from the analysis all the wilder options, sometimes 

introduced for political reasons.  Proceeding to the feasibility stage (the present 

case), the options to be studied become alternatives within the preferred 

corridor (or corridors). 

  

3.5.2 As previously mentioned, the key to the design of a successful project is the 

management of the interaction that has to take place between the engineering 

and the economic and the environmental analyses.   The other "dimension" of this 

process that has to be carefully controlled is the number of alternatives that are 

studied at the feasibility stage.  Ideally, the pre-feasibility stage will have 

identified one corridor and a preferred scheme can then be refined from a small 

number of alternatives within the chosen corridor.  In reality, matters are not 

always as clear cut and two (or more) corridors may still be under study at the 

start of the feasibility stage.  Most international banks would not be sympathetic 

to a Sponsor who offers a feasibility study of only one alternative (that is, the 

Preferred Scheme) and delay then may arise from the need to look at more 

alternatives.  Three feasible alternatives, that is, two schemes in addition to the 

Preferred Scheme, should be presented, with an absolute minimum of the 
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Preferred Scheme plus one other.  At the other extreme, a large project that can 

sensibly be divided into two or more components (possibly with phased 

construction) can give rise to an unavoidably higher number of alternatives arising 

from the combination of alternatives within each phase: in any event, it is strongly 

recommended that the maximum number of 'Do-Something' alternatives should 

not exceed six.   

 

3.5.2 As will be discussed later in this Course, a feasibility study must also include the 

'Do-Minimum' alternative, which is the base case against which all the 'Do-

Something' or 'with scheme' alternatives are compared for economic and 

environmental purposes.  'Do-Minimum' should not be confused with the term 

'Do-Nothing', which is a term often loosely but incorrectly applied to the 'without 

scheme' situation.  The Do-Minimum costs represent the essential expenditure still 

necessary without the scheme being built.  An example is the repair of roads and 

streets within a town that is bypassed by the motorway --- these costs will be 

reduced with the reduction of traffic but cannot be ignored.  Similarly, Do-

minimum benefits arising from quicker journeys within the bypassed town have to 

be included in the economic equation.  The Do-Minimum case should also include 

nearby major road schemes that will be built whether or not the motorway is built.   

 

3.5.3 The number of 'Do-Something' alternatives to be studied may also increase due to 

matters arising from the introduction of varying design standards (indeed, a 

feasibility study can, exceptionally, consist of the selection of the appropriate 

cross-section of a highway along a known alignment).  In the normal case, the 

standards of engineering design applied to the alternatives under consideration 

need to be appropriate in two main respects.  Firstly, they should be appropriate 

to the forecast traffic (usually that estimated for the end of the evaluation period).  

A Sponsor may prefer to have grade-separated junctions but there is unlikely to 

be an economic justification for this at traffic levels below 10,000 vehicles per 

day.  Secondly, the design standard may not be identical for all alternatives but 

should be appropriate to the characteristics (primarily, the level of traffic) of the 

alternative.  For example, if only one of several 4-lane alternatives has a 

connection to an existing major road at a point, say, 5km from the southern end 

of the motorway, it may only be necessary to provide 2 lanes on the motorway to 

the south of that connection. 
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3.6 Consultations   

 

3.6.1 The principal external source that shapes a project is public opinion, which is 

gathered through consultation.  In best practice, this is achieved at three levels --- 

during the evolution of alternatives, during the collection of data regarding the 

alternatives and, finally, to measure public reaction to the "preferred alternatives" 

that are compared in the ASSESSMENT FRAMEWORK.  Parallel to these specific 

tasks, dialogue should take place with affected groups and individuals. The day-to-

day management of consultation is the responsibility of the environmental 

members of the project team: the sensitivity and professionalism with which it is 

carried out determines the public perception of the project and, if these qualities 

are lacking, public resistance to the project may assert itself in a democratic 

society.  Consultation represents both a vital input and a vital output in terms of 

public relations.           

 

3.6.2 In most countries today there are branches of the major environmental 'non-

governmental organisations' (NGO's), such as 'Greenpeace'.  These organisations 

should be included into the consultation process at an early stage, indeed, not to do 

so runs the risk of creating resistance to the development of the project.  When 

engaged, NGO's are often a convenient source of data and information, and may 

even contribute to carrying out necessary surveys.  Where the structure of society 

within the study area is still influenced by a centrally-planned economy, 

consultation at a 'grass roots' level may be seen by a project Sponsor as 

unnecessary, a view that may not be shared by the funding agency.  At a bare 

minimum, consultation must take place at an institutional level, that is, including 

relevant elected organisations such as district councils.  

 

3.7 Typical Assessment Frameworks 

 

The information that is collected in order to "fill" each of the boxes in the flow 

chart (Fig. 3.4) can be summarised in several ways.  One style of presentation is 

shown in Figure 3.5, taken from the example of the Dunstable Bypass in the UK.  

Summary sheets of the type shown are prepared to show the effect of the 

proposed scheme upon all "travellers" (including groups such as cyclists and 

pedestrians), upon all "occupiers" (as shown in the present example for occupiers 

of residential property, with similar sheets for industrial and commercial 

properties), and for the effects upon farming, recreational facilities and cultural 
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life.  This type of presentation, although it is a summary, can, in the case of a 

major highway scheme, run to a large number of pages (20 pages in the case of 

Dunstable).  Therefore, a more concise style of presentation has been developed, 

as shown in Figure 3.6, where the preferred scheme characteristics are condensed 

to one page and there would be a similar one-page presentation for each of the 

assessed alternatives.    

 

4. TECHNICAL COOPERATION 

 

4.1 The international banks expect the Borrower to pay part, at least, of the costs of 

preparation --- this is seen as a token of serious intent that the Borrower (or 

Sponsor) is prepared to commit resources.  As an indication of the scale of these 

expenses, in the UK the total costs of project preparation are typically around 9 

percent of the costs of construction and land and about one-half of this figure is 

spent up to the point of identifying the preferred scheme, the other one-half 

covering (approximately) the costs of producing tender documents and the 

supervision of construction.  Similar costs on a major project can be a major item 

in the budget of a Sponsor. 

 

4.2 Both the Lender and the Borrower have an interest in ensuring that a project is 

properly designed ---  most of the notable delays in starting physical construction 

can be traced back to poor design (in the broadest sense, not specifically the 

technical design of the road).  The IFI's and the international donor community 

recognise their involvement as the means of improving the overall quality of 

projects (by technology transfer) and, accordingly, there is widespread grant aid 

available to assist in project preparation.  These funds are either 'free standing', 

such as the PHARE and Tacis technical assistance programmes, or are in the form 

of bilateral aid which is tied to assistance being provided by experts of the donor 

country.  In either case, the Bank/Donor working on your project will help in 

securing such grant money, primarily by contributing in the preparation of Terms 

of Reference and in the selection of consultants; often, the Bank/Donor will handle 

the administration of payment for services.  Being aware of the financial problem 

posed by the need to employ foreign consultants, some agencies make available 

"pre-investment" loans to cover these front-end costs, in which case, repayment 

is rolled-over into repayment of the investment loan. 
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4.3 The need to employ foreign consultants should be investigated and acknowledged 

as soon as possible in the project cycle, as the bureaucracy of obtaining funding 

and selecting a consultant is a potential cause of delay. 
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