INVESTMENT DECISIONS IN A
PUBLIC BUREAUCRACY

A Case Study of Swedish Road Planning Practices

By Jan-Eric Nilsson*

1. INTRODUCTION

Ex post studies of investment practices in public bureaucracies are rare.' But
they have several advantages. One is the possibility of identifying problems (and
successes!) in the empirical estimation of (social) benefits and costs. Another
arises from the need to discuss actual behaviour of public bureaucracies. This is
important, not least since incentives within organisations are not easily understood
by casual observers. “Because the quality of the decisions of a public agency . ..
. cannot be put to the market test of profitability, it is necessary to examine the
organisation’s decision processes and outcomes directly to evaluate its perform-
ance” (McFadden, 1975, p. 401).

This paper discusses some theoretical and practical problems in the process of
settling public sector investment programmes. This is done by performing an ex
post analysis of the observed behaviour of Vigverket (the Swedish National Road
Administration, VV for short). The purpose of the paper is to elucidate the influ-
ence of principles of welfare maximisation on the ten-year road investment pro-
gramme recently settled at VV. By using econometric methods, results from the
so-called Project Analysis (PA) are related to the observed ranking of investment
projects. Can this ranking be understood by reference to information about project
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benefits and costs? The paper also reviews the relation between the structure and
content of social Cost-Benefit Analysis (CBA) and PA.

The paper is organised as follows. Initially, planning practices of VV are pre-
sented (section 2). Results of the statistical analysis are reported in section 3.
Section 4 discusses the results of this analysis. Finally, some conclusions are pre-
sented for future investment behaviour of a socal welfare maximising public
administration.

2. SWEDISH ROAD PLANNING PRACTICES

This section describes the process by which the use of investment appropriations
for a ten-year period is settled (2.1). It then presents the basic principles used in
carrying out Project Analysis at VV (2.2).

2.1. The planning process

The process of producing a road investment programme comprises three main
steps (Vdguerket, 1985).

First, at the Main Office (MO) of VV, goals of the organisation are settled
(“strategic aims”), and some larger investment packages in road networks that
are said to be of “national significance” are identified. Furthermore, guidelines
for making Project Analyses are prepared (Vigverket, 1986) and sent to the 24
County Offices (COs). These guidelines have their principal basis in a 1979 parlia-
mentary decision that road planning should be based on socio-economic
considerations. '

Second, each CO is asked to carry out PAs of road investment projects that its
county wishes to implement. Results of the analyses are submitted to regional
representatives of the central government (Ldnsstyrelsen). Lists indicating the
ranking of projects, as settled by this politically appointed authority on the sugges-
tion of the CO, are sent to the MO. The lists include projects on all classes of
networks (that is, Europe-, National- and County-Roads). It should be empha-
sised that political authorities are not bound to use the ranking implied in the PAs
in their own ranking exercise.

Third, final programmes are decided upon. For the County-Road network (the
“county-road appropriation”), the COs are given lump sums to use according to
their own discretion, but on the basic principle of ranking in accordance with
socio-economic principles. The split of funds between counties is to some extent
subject to a system of county minima, which means that each county is entitled
to some unspecified share of the appropriation. For projects on the Europe- and
National-Road networks (the “National-Road appropriation’’), county shares are
settled on the same principles as for the County-Roads. Furthermore, the Main
Office might modify regional (CO) ranking. In this last step of the process there
is a “dialogue” between MO and COs on principles for the regional distribution
of funds and on modifications of CO ranking.
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2.2. Main elements of the project analysis

The PA is primarily designed for investments in non-urban areas. Projects are
assumed to have an expected life of 40 years, and their effects are discounted at a
real rate of 5 per cent. Present value and rate-of-return (r-o-r) calculations can be
performed by inserting traffic figures, cost estimates and some other basic facts
into a standard program.

Costs (C) are normally estimated on the basis of past experience, and detailed
calculations are made near construction date: that is, after priorities have been
settled. The guidelines for calculation of construction costs do approximately
conform to principles for calculation of social opportunity costs.

The benefit components (B) of the Project Analysis are here described with three
essential CBA principles as a benchmark. These are: (i) use of the opportunity cost
concept; (ii) identification of, and discrimination between, gross and net effects in
order to avoid double counting; and (iii) the idea that it is the valuations of
affected individuals that count in the identification, quantification and valuation
of effects.

1. Monetarised benefits consistent with principles (i)—(iii): The estimated effects of
an investment project on travel time and vehicle and road management costs, as
well as some of the expected consequences of the investments for road safety, are
consistent with the CBA principles. Estimation principles also seem to coincide
with international practices (cf. COBA (1982)).

2. Other monetarised benefits: The PA also includes monetarised benefits that are
not entirely consistent with CBA principles. There are two reasons for this.

(a) The first is incomplete information: money values are calculated in order to
account for changes in noise, accident cost, comfort and convenience, fumes
and community severance. These are consequences that in principle should be
included in a CBA, but methods for both quantification and valuation are
not based on estimates of opportunity costs (principle (i)) or on individual
preferences (principle (iii)). (See Viguverket, 1985, 1986.)

(b) Numerical calculations are made of “system effects”. This indicates a belief
that several small measures on a major link produce effects larger than the
sum of the separate benefit estimates. These calculations have problems with
regard to double counting (principle (ii)) and valuation according to individ-
ual preferences (principle (iii)).

The total value of calculated monetary benefits (steps 1, 2a and 2b) is denoted
B. Consequently, r=(B—C)/C is the Net Present Value ratio, including both
effects that do and those that do not comply with CBA principles.

3. Non-monetarised benefits: The presence of other classes of “system effects” is
indicated by letter symbols (here represented by the dummy variable Syst). Letter
symbols are also employed to indicate the presence of “restrictions” and “local
welfare” (here indicated by the dummy Restr). There is said to be a restriction on
the possibility of making actual choices on the ranking of some projects when the
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implementation of previous investment programmes has been delayed, and when
other (public) investments are contingent on a road being constructed according
to the initial plan. “Restrictions” are also present when multi-year investments
are under way. Consequences for “local welfare” are said to be present when
county officials feel that some positive consequences of an investment, that cannot
be couched in terms hitherto described, still exist and should affect the ranking of
the project.

The road network is classified into three categories. In order to analyse the
possible influence of this classification in the statistical analysis that will be pre-
sented, dummy variables are also included to indicate whether an investment is to
be undertaken on a part of the Europe- (ER), National- (NR) or County-Road
(CR) network.

It is implicit in this presentation that projects are assumed to be mutually
independent (“‘system effects” being the possible exception). Furthermore, rate-
of-return is assumed to be independent of year of implementation. It is, finally,
important to emphasise that the material, here reduced into a few parameter
symbols, is available in the form of separate multi-page compilations, one for each
project.

3. HYPOTHESIS TESTING

As output of the planning process there are available, on the one hand, a number
of investment projects that have been ranked by a public decision maker and, on
the other, information about these projects summarised in the variables r, Syst,
Restr, ER, NR and CR. The purpose of the present section is to elucidate the use
of this knowledge in the process of setting investment programmes. Does this
information affect investment ranking? If so, how?

To explore these issues, an econometric model is applied to test for dependence
between observed ranking and explanatory variables. Two hypotheses are there-
fore made explicit in subsection 3.1, which also introduces the statistical model
employed. The model is applied to evaluate preliminary plans settled at the County
Offices of VV in the early stage of the process (3.2) as well as final plans settled
at the Main Office (3.3).

3.1. Ex ante hypotheses

Two hypotheses are tested in order to elucidate the use of PA results in observed
ranking behaviour.

Hypothesis 1. Observed ranking behaviour (R) can be explained by referring to
the results of Project Analyses performed on the single projects: that is, R=
f(r, Syst, Restr, ER, NR, CR).

A binomial logit model has been used for the econometric analysis, a model
developed to analyse situations where economic agents — here a specific public
decision-maker — make discrete choices. The model, as applied here, works by
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making pair-wise comparisons of projects, observing in each collation which
project is preferred to/ranked higher than the other. In addition to the actual
choice, explanatory variables and background statistics of the respective projects
are recorded. For a full description of the model, see McFadden (1975) and a
recent application by Thomas (1988).

In order to test Hypothesis 1, the goodness-of-fit test statistic P’ is used, a
measure of the same nature as R? in linear regression analysis (cf. Ben-Akiva
and Lerman (1985), chapter 7). A low p’ value would indicate that the model
specification does not give a good explanation of observed behaviour. Using
discrete choices as the dependent variable does give a fit that in general is smaller
than when continuous variables are estimated. Somewhat arbitrarily, p’=0.2 is
chosen as the critical value for goodness-of-fit; a value below 0.2 is interpreted as
an indication that observed behaviour is given a poor explanation. The sensitivity
of conclusions to this level will also be observed.

Hypothesis 2. Rate-of-return affects ranking positively; that is,
OP(R)/or>0

(Here, P(R) denotes the probability that a project is given a specific rank.) The
higher the value of r, the more benefits come out of every krona invested: that is
the basis of the stated hypothesis. It can be demonstrated that coefficients emerging
from the logit analysis can be interpreted as arguments of an (expected) utility
function, (implicitly) assumed to be additively separable in its arguments, of the
agent making the choices (Ben-Akiva and Lerman, 1985, chapter 3). Coeflicients
of r that are (significantly) positive will consequently indicate that Hypothesis 2
cannot be rejected. An asymptotic #-test — working essentially in the same way
as “normal” t-tests — is applied to test for significance of the coefficient.

Since each project is compared with each and every other, in total (n(n—1)/2)
observations can be made from a set of n projects. This means that more infor-
mation than is in principle possible is squeezed out of the material, since the
observation that project n is ranked before project n+2 implies that it is also
preferred to project n+ 1. Such overuse of information means that ¢-values might
be too high. It results in a bias in favour of accepting the stated hypotheses.

3.2. County Office priorities

A sample of seven out of a total of 24 counties have been picked out for analysis
of the investment programmes settled at the county level. These have been selected
on the following principles: two counties are on a priori grounds believed to be
governed by officials who give the results from PAs strong emphasis when ranking
investments (4B and F); two are thought to have officials holding the opposite
attitude (BD and Y); and three are randomly chosen (L, R and S). The letters
refer to an established system of letter symbols for the 24 counties.
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TABLE 1
Investment Programmes Settled by County Offices
County Total No. of “Full Model” Cost of Projects (in million 1985 Skr.)
Pror{ects Prtzects Total Average Median
! 2 Z G Z Ci/n,
AB 53 53 3,241 61 29
F 25 24 1,066 43 28
L 28 28 852 30 24
R 29 28 566 20 10
S 30 29 715 24 15
Y 25 25 766 31 14
BD 42 22 624 15 10

Table 1 presents some descriptive statistics of the programmes. The column ““full
model” projects indicates the number of projects for which the Project Analysis has
been employed, thus yielding a value of r. In County BD only one third of the
projects are evaluated in this way. County 4B has the largest number of projects
as well as the largest total sum of construction costs.

Table 2 presents the results of the logit model analysis of county priorities. It
will be noted that for six out of seven counties no coefficient of the System
parameter has been registered. The reason is that projects for which “System
effects” are considered to be important in the ranking process are primarily for
investments on the Europe-Road network. This means that the System variable
seems to upgrade (or degrade!) projects on this class of roads. In order to avoid
multicollinearity problems, it is not possible to include both System and ER in

TABLE 2

Coefficients of the Utility Function U(Syst, Restr, r;, ER, NR) Using a Binomial
Logit Model. County Priorities for Investments on All Types of Road Networks

County  No. of Coefficients o
Obs. Syst Restr r ER NR
AB 1,378 * 0.3(3.4) 0.2 (10.9) 0.3(2.7) 0.3 (2.1) 0.11
F 276 T 16.3 (0.4) 1.3(6.2) -1.0(-22) —-1.5(—-4.5 0.52
L 378 T 0.7(2.4) —0.3(-1.9) 14.0(0.4) 2.6 (6.4) 0.58
R 378 i 1.4 (5.9) 1.1 (8.1) 1.2 (4.8) 0.7 (3.3) 0.32
S 406 i 0.7 (3.3) 0.6 (6.0) 0.9 (3.3) 0.3(1.7) 0.14
Y 300 —-1.2(=2.7) * 0.5(34) -0.8(-29) 04(1.2) 0.04
BD 231 T 0.6 (1.9) —-0.2 (-1.1) 1.8 (3.9) 0.2(04) 0.15

* No observations reported.
T Strongly correlated with ER.
Asymptotic ¢ values in parentheses.
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the specification of the utility function. Furthermore, CR is excluded, since the
model would otherwise be over-specified.

From Table 2 it can be seen that the p’-values of counties 4B, S, Y and BD
are low. The critical level of p* would have to be reduced below 0.15 or raised
above 0.32 to change the conclusions.

Conclusion 1. Hypothesis 1 is not rejected for three out of seven counties.

The critical value for a one-sided t-test at the 5 per cent level of significance is
1.6; it is 1.96 for the corresponding double-sided test. (Corresponding values at
the 1 per cent level are 2.3 and 2.6, respectively.) From Table 2 it can be seen that
the r-coefficient for county BD is not significantly different from zero, and that
the significance of the corresponding county L coefficient is ambiguous and poss-
ibly has the wrong sign. With these two exceptions, r-coefficients have expected
signs.

Conclusion 2. Hypothesis 2 is not rejected for five out of seven counties.

The r-coefficient seems to be negative for county L, which also has a high value
of p°. In one instance, where the model has a considerable explanatory power, its
economic interpretation is, consequently, counter-intuitive.

Corollary. For two out of seven counties, (the joint) hypotheses 1 and 2 are not
rejected. ‘

In order to get-a better fit to observed behaviour, the model has been applied
to a sub-set of the complete ranking lists, that is, one confined to projects on the
Europe- and National-Road networks. The hypothesis is that investments on these
networks are considered to be in some respect more “important” than investments
in County Roads, and thus warrant more careful treatment in the application of
PA and adoption of the results in the ranking procedure. In no case, however,
does a logit model using the explanatory variables r, Restr and ER, applied to this
sub-set of projects, provide a better explanation of observed behaviour than the
data base including all projects. This possible explanation of the poor fit must,
therefore, be rejected.

3.3. Main Office priorities

The final priority list of projects on the Europe- and National-Road networks,
settled at the Main Office of VV, includes 167 projects. Out of these, 20 were under
way and consequently not capable of being influenced by PA. Rate-of-return
figures are missing for another 27 projects. In comparison with the initial analyses
prepared at the county offices, the size of some projects has changed.

The logit model has been applied to 120 projects of the final list in order to find
out if final ranking could be explained by using the parameters of the Project
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TABLE 3

Coefficients of the Utility Function U(Syst, Restr, r, ER) Using a Binomial Logit
Model. National Priority of Investments on the Europe- and National-Road Network

Coefficient Asymptotic t value
Syst —0.07 -1.2
Restr 0.09 2.3
r 0.16 17.0
ER 0.67 114
L(0)=-4,949 L(B)=—4,607 p°=0.07

120 projects (7,140 observations).

Analysis. Results presented in Table 3 indicate a very low p’ value, suggesting
that the parameters of the Project Analysis contribute only marginally to the
understanding of investment ranking.

Conclusion. Hypothesis 2 is not rejected, but hypothesis 1 is.

In addition to this national priority, final ranking lists have been constructed
for the same seven counties studied in section 3.2. The procedure was as follows:
From the national list, priorities can be inferred for projects on Europe- and
National-Roads in each county. The counties have, furthermore, made their own
ranking of investments on County-Roads. These two ranking lists have been
merged. When ER/NR and CR projects appear in the same year, the project
having the larger r-o-r is placed before that having the lower rate. This gives a
bias in favour of larger r-coefficients (but not necessarily of higher p?).

The descriptive statistics of the resulting priorities are summarised in Table 4.
By comparison with Table 1, average and median costs have increased somewhat;
this implies that projects smaller than average are deleted from the preliminary
lists. By comparison with Table 2, it can be seen that the number of observations
has decreased. This is primarily because the final plans comprise a smaller number
of projects than the preliminary ones. Furthermore, some of the projects are under
way, or their r-o-r values are not reported. One consequence is to increase the
uncertainty about results reported in Table 5.

In the same way as before, the logit model has been used to test for the use of
Project Analysis. The resulting statistics are summarised in Table 5. For five of
the seven counties the value of the goodness-of-fit measure seems to have
increased, and only one value is now below the critical value 0.2. Increasing the
critical value to 0.27 would, however, mean that only two counties would remain
above this level. Model results of final plans therefore seem to account for observed
behaviour somewhat better than when preliminary rankings were made.

The small number of observations is an important reason why 10 out of 26
coefficients are not significant at the 5 per cent level. All r coefficients are, however,
significant. For two counties the r-coefficients have a quite large negative value
(R and BD); for two counties the (positive) coefficient values have decreased
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TABLE 4

Final Investment Project Priorities at the County Level

County Total No. of “Full Model”’ Cost (in million 1985 Skr.)
Projects Projects Total Average Median
m 2 Z G Z Ci/m
AB 36 32 2,628 73 30
F 13 12 623 48 44
L 7 6 376 54 39
R 15 11 365 23 14
S 12 8 358 55 18
Y 15 13 485 32 14
BD 15 14 280 19 11
TABLE 5

Coefficients of the Respective Best-fit Utility Functions Using a Binomial Logit
Model. Final County Investment Priorities for Roads of All Network Categories

County  No. of Coefficients I
Observ. Syst Restr ro ER NR

AB 496 3.1(6.7) 0.6 (3.6) 0.1(2) -18(—4.0) —-03(-1.0) 0.21
F 66 -1.0(—-1.0) 12.9(0.1) 0.8 (1.8) 07(0.7) -11(-13) 0.64
L 15 * * %* * *

R 55 -2.8(-22) 05(0.7) -1.6(-28) 42(3.2) 1.4 (1.7) 0.25
S 28 —0.3 (—0.3) i 2.5(2.5) 35(.1) -22(-1.6) 0.26
Y 78 —0.3 (—0.6) T 1.3(3.7) i 1 0.17
BD 91 0.1(0.1) —0.3(-06) —-1.4(-39) 2727 09 (1.7) 0.43

* The goodness-of-fit test does not indicate that the coefficients significantly differ from zero.
+ Not included in the best-fit model specification.
Asymptotic ¢-values in parentheses.

compared to preliminary plans (4B and F); the values have increased in two cases
(S and Y). For the last two counties conclusions are uncertain because of a
small number of observations (county S) and low explanatory power in general
(county Y).

Conclusions. Hypothesis 1 is not rejected for two out of seven counties, and
Hypothesis 2 is not rejected for four counties.

Corollary. The joint Hypotheses 1 and 2 are not rejected for one out of seven
counties.
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4. DISCUSSION

4.1. Summary

The results of section 3 are summarised in Table 6. First it can be seen that, at
the county level, PA results have an impact on project ranking in three out of
seven counties. Second, final nation-wide investment programmes do not seem to
be influenced by Project Analysis results. Third, final county level programmes
are influenced by PA results in two out of seven cases. The sign of the r-o-r
coefficient is, however, negative in two cases.

It has, consequently, not been possible to demonstrate that results of the PA
are in regular use to assist in decision making. This is so in spite of the use of a
method biased towards yielding significant results. The question whether the pro-
cess works according to welfare maximising principles can therefore not be given
a positive answer. This is a fortiori so because PA in section 2 was demonstrated
not to be fully compatible with CBA principles.

VV could of course be acting in a way that maximises social welfare, even though
it is difficult to prove this statistically. But if so, final investment programmes might
have been expected to be accompanied by some sort of comment, explaining why
observed behaviour seems unexpected. No such statement is made.

In general, behavioural differences between counties are considerable (see Table
5). Each county gives each explanatory variable a different weight. This seems to
indicate a large degree of freedom for counties, and that counties select projects
on different principles.

A further point that should be noticed is the quality of the single rate of return
estimates per se. The preceding presentation implicitly assumes that VV officials
perform PAs according to prescribed instructions and to the best of their know-
ledge. Assume, on the other hand, that County Offices maximise the size of their
(investment) budgets. It is then obvious that there is an incentive for the COs to
present the Main Office with r-o-r figures that are as large as possible; the higher
the return, the larger is the possibility (other things being equal) of receiving more
investment funds. This possibility is not contradicted by the fact that the strength
of the dependence is under discussion. -

TABLE 6

Summary of Hypothesis Tests. Number of Counties for Which the Respective
Hypotheses Are Not Rejected

Type of Programme Hypothesis
A B C
Explanatory Power of Model Positive r-coeff. A and B
Prel. county 3of7 50f 7 20f7
Final national 0of 1 0of 1 0of 1
Final county 5of 7 4 of 7 3of 7
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At least two indications of such behaviour are, in fact, present. First, an ex post
study performed at VV of the 1984-1993 programme indicates that construction
cost figures, calculated at the County Offices, are strongly biased downwards.
Secondly, a total of 232 projects are included in the preliminary (seven) county
programmes, and 209 of these have been analysed by the PA. For four projects,
negative (that is, detrimental) effects are reported in the columns for noise and
fumes, and reported values are small. Furthermore, no indications are given of
encroachment and other related problems. This almost total absence of negative
environmental consequences in so many of new road projects is not intuitively
plausible. In one respect, the absence of negative externalities makes good sense.
Thus many investments are of the same nature as by-passes, which means that
traffic is removed to areas where fewer people are disturbed by emissions.
Examples are, however, known of newspaper debates concerning encroachment
of new roads in particularly sensitive areas, without any trace appearing in the
PA. Environmental effects are assessed at County Offices. Under-reporting of
negative figures improves rate of return.

4.2. Alternative explanations of observed behaviour

If the model presented cannot give a satisfactory explanation of observed behav-
iour, what can? Since road construction has repeatedly been used as a means to
alleviate unemployment, one possibility is that project ranking could be better
understood if parameters representing areas with recurrent unemployment
problems were included in the models.

This possibility has been tested in two ways. First, the final national programme
was analysed using a logit model which, in addition to the previously reported
variables, also included a dummy for counties in that part of the country usually
referred to as the “support area”. This did not improve the explanatory power of
the model.

Secondly, the original model was supplemented with 23 dummies, one for each

county. The sign of the resulting coefficients would indicate whether the respective
counties had received funds greater (positive coefficient), or less (negative
coefficient) than could be explained by using the PA variables only. Observed
signs of coefficients could thereafter be compared with a priori expectations. The
resulting coefficients were, however, not compatible with expectations in these
respects. The hypothesis that ranking behaviour in general could be understood
by referring to unemployment must therefore, again, be rejected.
A speculative explanation of actual investment behaviour could instead run
along the following lines. First, funds are given to VV in two main lumps, appro-
priations for National- and County-Roads. A considerable part of the former
class is further earmarked for investments on roads “of national significance”.
Secondly, the respective funds are subdivided into 24 (county) shares. This division
is probably based on some notion of historical fairness. Thirdly, within counties
ranking principles vary considerably. Priorities are inter alia affected by local
communities arguing for “fair shares” of the county funds, and also by preferences
of officials participating in the process.
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What, then, is the role of CBA/PA in this process? One function is that projects
that (happen to) have high r-o-r are forwarded, and this is used as an argument.
R-o-r is, however, in general not correlated with the criterion of “fair’’ distribution
of funds between communities within counties, with “fairness” in the dispersion
of funds between counties, or with projects to be undertaken on roads of “national
significance”. Projects might therefore be forwarded in spite of small pay-offs,
while high-return projects might not be backed if they failed to satisfy the indicated
criteria.

In a public bureaucracy, funded by appropriations, investments do not normally
create revenue. Therefore, “traditional” calculation — comparing incremental
costs and revenue — is not in regular use. This does probably also provide an
additional explanation of the limited influence of PA r-o-r on the decisions. Decis-
ion-makers, not being familiar with calculation as such as a means to improve
decisions, may prefer to look directly at other criteria including consequences for
accident rates, reduced travel time, and so on. ‘

These conclusions, it must be emphasised, do not necessarily imply that CBA
totally lacks influence on actual behaviour. It could not be known what decisions
would have been like in the absence of PA, and PA is in turn strongly influenced
by CBA principles. It is, for example, possible that some projects are never submit-
ted to detailed calculation because preliminary examination indicates that
profitability is low.

5. CONCLUSIONS

This paper has investigated loyalty to basic economic principles for settling invest-
ment priorities in an actual situation, that is, in the process of settling a 10 year
road investment programme at Vdguverket. In general, it has proved to be difficult
to explain observed behaviour by referring to principles for social welfare maximis-
ation. Reasons are plentiful. First, it is not clear how far, if at all, results of the
Project Analysis — i.e. Viguverket’s version of a CBA — affect ranking behaviour.
Secondly, the influence of the (numerical) r-o-r part of the PA on investment
priorities is clearly low. Thirdly, even if this latter influence had been larger, the
correlation between PA and CBA rate-of-return is debatable. Fourth, it has been
argued that reported r-o-r figures might be biased.

This does not imply that Cost-Benefit Analysis principles should be abandoned
in road investment planning.

A general strategy to progress the use of these principles could therefore run
along the following lines. Ex ante, the objective of an Administration should be
to rank projects according to rate-of-return, and to avoid earmarking of funds for
specific parts of the road system. Furthermore, resources should be so used as to
develop methods of disclosure that can reduce incentives to misrepresentation
when figures of benefits and costs are reported by officials (see the ideas delineated
by Sonstelie and Portney, 1983).

Analytical results should be summarised in a way that makes it possible to
discern three main components: (i) “pure” CBA values, (ii) effects that should be
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included in a CBA but for which information (on both quantification and valu-
ation) is not available or incomplete, (iii) effects not compatible with maximisation
of social welfare. Because of recurrent information problems, component (i) could
not be used as the sole basis for making decisions. However, it should at least be
adequate to determine the best projects, that should definitely go ahead, and the
worst, that should definitely not (Lind, 1981).

Date of receipt of final typescript: August 1990.
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