FREE PUBLIC TRANSPORT

By Herbert J. Baum*

THE PROPOSAL IN THE FEDERAL REPUBLIC OF GERMANY

Abolition of fares in public transport services has been under discussion recently in
many countries. In Western Germany it is mainly favoured by social-progressive
groups: for instance, by the social-democratic administration in Frankfurt/Main and
Munich, by trades unions, and by the junior generation in the Social Democratic
Party ([1], page 5; [2], page 60; [3], page 619). Advocates of free public transport
expect two results: that traffic congestion in towns would be reduced and that social
conditions for the less-well-to-do and handicapped would be improved. When public
transport authorities in Hanover, Saarbriicken, Heidelberg and Bremen announced
fare increases in 1969, there were protests and fights which had to be settled by the
police; younger people especially demanded free transit.

The SPD/FDP-Government of the Federal Republic of Germany does not intend
to introduce free public transport because of doubts of its efficiency; the CDU/CSU-
opposition also rejects the plan ([4], page 78; [5], page 3). The Association of Public
Transport Authorities (Verband oeffentlicher Verkehrsbetriecbe, VOV) fears a
reduction of autonomy and doubts whether the scheme would be effective in solving
traffic problems in towns [6].

This paper reviews some evidence from recent, especially German, transport
studies on the consequences of free public transport.

DEMAND FOR PUBLIC TRANSPORT

To forecast what changes in demand would follow the abolition of fares for public
transport, it is necessary to know the direct price elasticity of demand revealed by
the reactions of passengers to previous changes.! We give a survey of some empirical
studies based on multiple regression techniques combining various factors which
influence demand.

In 1968 an analysis by Kindt [8] in the Institute of Transport Studies at the
University of Hamburg found the price elasticities in some German towns; the
reaction-coefficients are related to time-series of the period 1955 to 1966. The
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1“Surprisingly little is known about the behavioural dimensions of urban passenger travel” ([7],
page 21).
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independent variables in the regression model influencing demand for public
transport (V;) are fares (7), density of private vehicles (), length oflines (L,), bus-
kilometres and tram-kilometres (W), and time (Z) as a trend variable.

Kindt finds the following regression-equations:

Aachen V:=118-87 —0:79 T, — 0-14 K, + 0-93 L,
Bremen Vi=22449 — 1927, — 032K, +1-88 L,
Duisburg Vi=13044 —1-02 7, — 0-19K, + 3-48 W,
Essen V:=260-32 —1-30 T; — 0-14 K,

Hamburg V:=212-13 —2:05 7, — 0-:31 K, +0-93 L,
Oldenburg Vi= 6510 — 143 T, —0-37K, +3-63 W, +3-94 2
Wiesbaden V:=27469 —2:25T, — 0-19K,

The estimated average price elasticities are:

Aachen e = —0-32
Bremen e = —0-30
Duisburg e= —0-32
Essen e = —0-27
Hamburg e = —0-41
Oldenburg e = —0-33

Wiesbaden e = —0-30

In June 1969 the Hanover Transit Authority established a flat fare of 0-50 DM
instead of the previous fare of 0-70 DM for a journey on one vehicle and of 0-80 DM
with a change. The reduction in fares increased demand by only 0-5 per cent in the
following three months, the elasticity value being e = —0-015 [9]).

Studies by the public transport undertaking in Duisburg ([10], pages 95-96) gave
the following results: Fare increases of 5, 7, 13-5 and 16-7 per cent in different years
induced demand reductions by 2, 4, 6-5 and 8-8 per cent. The price elasticities are
¢ = —0-4, —0-57, —0-48, and —0-52.

In 1967 some members of the Union Internationale des Transports Publics
(UITP) were asked about their experiences [11]. In Essen they estimated a value of
¢ = —0-32 for short distances and of ¢ = —0-12 for long distance traffic; in Utrecht
and The Hague in the Netherlands the elasticity was ¢ = —0:6 and ¢ = —0-4.

Domencich, Kraft and Valette (Charles River Associates) have analysed demand
in Boston public transport [7]. The study is based on empirical data from an origin-
and-destination analysis by Wilbur Smith Associates in 1963 and 1964 for the Boston
Regional Planning Project. From the household interviews a sample of 1,087 house-
holds was taken for the calculations on elasticity. The following demand factors are
taken into account: out-of-pocket-costs, access costs, linehaul time, access time for
private cars as well as for public transport, employed labour force in zone ot resid-
ence, number of cars per capita in zone of residence, median income of households
and unrelated individuals in zone of residence, density of employment in retail trade
in zone of destination. The multiple regression analysis gives direct price elasticities
of ¢ = —0-09 for public transport demand with regard to the linehaul costs and
¢ = —0-10 with regard to access costs for the journey to work; for shopping trips the
price elasticity becomes ¢ = —0-323 ([7], page 47, Table 3-1).

The consultancy firm of Simpson and Curtin has analysed the effects on demand
of fare increases in several US cities [12]. The results are given in Table 1.
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TaBLE 1
Direct Price Elasticities in Public Transport in US Cities

Fares Increase
(US Cents)
Direct Price
Year Town From To Elasticity
1952 San Francisco 10 15 —-0-18
1953 New York 10 15 -0-20
1966 New York 15 20 —0-18
1955 Boston 13 15 —0-19
1958 Portland 20 25 —-0-:28
1963 Salt Lake City 20 25 —0-12
1958 Connecticut 15 20 —-0-28
1963 Atlanta 20 25 —0-28
1957 Cincinnati 20 25 —0-24
1954 Philadelphia 15 18 —0-14
1958 Baltimore 20 25 —0-08
1957 Chicago 20 25 —0-30

In the light of these empirical studies, as a conservative hypothesis a value of
¢ = —0-3 seems intuitively reasonable for direct price elasticity.

When free transit is established the increase in demand depends on trip purpose
[13]. Every working day one trip must be made from residence to working place and
back. That will not be affected. With free transit the lunch hour may sometimes be
used for additional trips home, and some workers who at present go on foot or by
bicycle may use public transport. In short, the effect of free transit on journeys to
work seems to be negligible.

Similarly the number of trips for business purposes will not change. Business trips
are made for contacting people, for advisory services, for delivering goods, etc. These
trip motives are dominant and fare changes will be of no consequence.

Free public transport will produce a large increase in demand for shopping trips.
Goods formerly bought in the suburbs will now be bought in town centres, because the
city is more attractive and competition is more intense there. But this trend is
restricted by losses in time and comfort.

Social trips and those for recreation and entertainment will hardly be affected by
fare changes.

More important will be the additional demand accruing from useless and senseless
journeys by children—journeys which have no economic justification and misuse
economic resources.

DEMAND FOR PRIVATE TRANSPORT

To ascertain the extent of the reduction in private transport and of the changeover
to free public transport, we proceed in steps as follows:

We must first investigate costs of trips by private car and by transit, to evaluate
the savings for motorists who make the change. It is important here to consider the
subjective impressions of motorists concerning relative costs.
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The probable reactions on private transport when free transit is introduced can be
analysed via hypothetical behaviour assumptions derived from interviews. Conclus-
ions from these should be drawn with some scepticism, as the hypothetical questions
will be answered with regard to the actual situation. Thus in towns, where fares are
high, people insist on cheaper transit; where speeds of public transport are low, faster
transport is the dominant requirement. It cannot be assumed that public transport
users and motorists will react in reality in the same way as in the simulated
situations.

In a further step, fare changes and real price experiments by public transport
authorities provide the opportunity for empirical demand observations and
calculations.

A complete survey of the choice factors in transport is given in modal and route
split models demonstrating the relative importance of the various demand
determinants.

Trip Cost Calculations

An analysis of total costs of using private vehicles, including expenses for fuel, oil,
vehicle licence, insurance, garage, maintenance, tyres and repair, but excluding
depreciation and interest, shows that the costs per passenger-kilometre exceed the
total costs of using public transport. Table 2 gives the results of a calculation by the
German Institute of Economic Research (DIW-Institut) in Berlin, assuming an
annual distance of 15,000 kilometres and a car-occupancy of 1 ([14], page 31).

TABLE 2
Total Costs per Passenger-Kilometre of Fourneys by Public and Private Transport

1964 1966 1968

DM DM DM
Private transport 0-109 0-121 0-139
Public transport 0-073 0-078 0-087

It is a remarkable fact that the costs of car trips are underestimated by motorists.
An opinion survey by the Institute of Applied Social Research (Infas-Institut) in
Hamburg in 19642 found that estimates of relative costs were as shown in Table 3.

There are several reasons for this fallacious underestimation of the cost of car
travel. The high proportion of persons interviewed who were unable to give any
estimate indicates that a large number of private and transit travellers have no
opinion and have not given any thought to the costs of their trips.3 People compare

2See [15], I, page 10. Even more impressive was an inquiry in US cities in 1963 and 1965, when
62 per cent of the motorists interviewed could not give an approximately correct estimate of cost.
See [16], pages 44-55.

3See [15], I page 11. The study in US cities found that 72 per cent of the motorists travelling to
work had never made any estimate or calculation of trip costs. See [16], page 45. In another empirical
study [17] in 100 towns in Virginia, USA, 2,600 motorists were interviewed at garages while buying
fuel. It was found that only 47 per cent of them knew exactly the price per gallon of the fuel they were
Jjust buying.
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the trip costs of public and private transport only on the basis of out-of-pocket
outlays (fuel, oil), and not of total cost. The out-of-pocket costs for the journey to
work are shown in Table 4.

TaBLE 3
Estimation of Costs of Using Private Cars or Public Transport

Cost Estimations Motorists Public Transport Users
Higher costs by private vehicles 509, 64%
No cost difference between private car and public 14%, 10%,
transport
Higher costs by public transport 199, 6%
No answer . 17% 209%
Number of persons interviewed 536 799
TABLE 4

Out-of-Pocket Costs per Passenger-Kilometre for Private and Public Transport

1964 1966 1968
DM DM DM
Using private cars
without income tax compensations 0-058 0-060 0-071
with income tax compensations 0-025 0-028 0-053
Using public transport
with income tax compensations 0-038 0-040 0-044
Source: [14], page 31.
TAaBLE 5

Reactions to suggested Fare Reductions

Fares on public transport (US cents)  Percentage of motorists changing to

public transport

90 —
80 0
40 0

20 0-5
10 6
0 13
—10 24
—-20 37
—30 47
—40 59
—50 68
—100 87
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When free public transport had been established motorists would realise its
cheapness, but the difference in cost would be underestimated. The incentive to-
motorists to change to public transport would be greater if the cost calculations were
correct.

Opinion Surveys

Table 5 shows the results of a survey, conducted in 1962/63 by Moses and
Williamson in Chicago [18], of reactions by motorists to suggested reductions in fares.
If transit were free only 13 per cent of motorists would change over for the journey
to work. To persuade 30 per cent to do so it would be necessary to pay 15 cents to
each of them.

In an inquiry by the Emnid Institut of Bielefeld in Nordrhein-Westfalen in 1964,
every person interviewed named two attributes he thought of importance for modal
choice. For the journey to work low fares were named as important by only 6 per cent
of the sample; for shopping trips the proportion was 3 per cent [19].

Another survey by the Emnid-Institut in the same year ([20], page 82) revealed
that 49 per cent of motorists would still prefer private transport for the journey to
work, even if public transport were free, modern, comfortable and fast, and would
convey them right to their destination; only 35 per cent of the motorists would
change over to public transport under these ideal and impossible conditions.

In a further Emnid study [21] the motorists of Nordrhein-Westfalen were asked
whether they would use public transport more often, less often or just as often as now,
if a flat fare of 0-40 DM were introduced. (In 1964 the average fare was 0-60 DM.)
The replies showed that 73 per cent of those interviewed would not be influenced by
the fare reduction; 24 per cent answered that they would use public transport more
often, but only 9 per cent of that 24 per cent would use it exclusively; 15 per cent
planned to use transit as well as private cars.

The Infas-Institut studied the conditions under which motorists might be
diverted to public transport for the journey to work in Hamburg, Bremen and
Dortmund in 1968, [15], II. Each of 248 motorists interviewed was asked to name
three factors which would have an important influence. Only 59 per cent thought
that lower fares would be the most important. That average percentage was inflated
by the high level of 72 per cent in Bremen, where transit fares had recently been
vehemently discussed.

In June-July 1970 the trade union “Public Services and Transportation” (OTV)
in the Federal Republic of Germany carried out an inquiry among its members to
ascertain the factors influencing modal choice. Of 4,500 questionnaires mailed to
members selected at random, 1,703 were returned. Table 6 shows some of the results.
On that basis the OTV intuitively prognosticates ([22], page 14) that an improve-
ment in quality and the introduction of free transit would induce 50~70 per cent of
motorists among its members to change over to public transport. But nothing is said
about the extent of the improvement necessary. ,

A demand analysis by the Pennsylvania Railroad and Reading Company in the
region of Philadelphia [23] finds that a fare reduction of 50 per cent would bring
about a more intensive use of public transport by 23-5 per cent of motorists; 74-5 per
cent would not react. If public transport were free, 66-7 per cent of motorists would
change over.
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TABLE 6
Opinions about Public Transport in the FRG

Ogpinions Motorists Transit Users Total
% % %

(1) Transit quality:

Insufficient 54 46 49

Partly insufficient 36 43 40

Adequate - 9 10 10

No answer 1 1 1
(2) Fares:

Too high 83 73 79

Too low 14 20 16

No answer 3 7 5
(3) Fares should be reduced:

Quite right 46 38 44

Partly right 41 45 42

Wrong 12 15 13

No answer 1 2 1
(4) Fare reduction would attract motorists:

Quite right 40 39 41

Partly right 35 42 37

Wrong 24 17 20

No answer 1 2 2
(5) Traffic conditions should be improved:

In private transport 39 10 28

In public transport 60 89 71

No answer 1 1 1
(6) Alternative pricing policies in public transport:

Fares should cover cost 33 34 34

Free transit 64 60 61

No answer 3 6 5

Source: [22], Appendix, Tables 2, 3, 4, 5, 6, 13.

Empirical Demand Studies

Doubts of the effectiveness of free transit in diverting motorists from private
transport are reinforced by the fact that employees of German transit authorities,
who do not pay fares, use private cars more and more for their journey to work.4

For several years some factories in Cologne have been reimbursing their employees’
expenditure on transit, because they cannot provide enough parking space for the
large number of employees using private cars. Yet the private car is still the most
popular transport mode for the journey to work in those firms ([25], page 15).

In 1968 a free bus service was provided in Hanover from parking places on the
outskirts of the park-and-ride system to the central area of Hanover, with a bus
frequency of 10 minutes, for shopping trips on four Saturdays before Christmas.

4This statement is based on observations of public transport authorities. See [24], page 86.
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Every motorist who parked his car there could use the free bus service. Large sums
were spent on advertising: 80,000 motorists received leaflets direct, and the system
was recommended by press and television. The result was disillusioning: only 2,615
private cars were parked and 6,000 persons used the free park-and-ride service
[26], [27].

Similar results followed in Dortmund, where a free bus service was provided from
parking places in the outskirts to the city on eleven days before Christmas 1969;
only 2,600 private cars were parked, and there was no noticeable reduction in
traffic congestion [28]. .

An analysis by the Charles River Associates for the US Department of Transporta-
tion found a price cross-elasticity of demand for private transport with respect to
price fluctuations in public transport of ¢ = +0-138 for the journey to work in
Boston in 1968 ([7], page 47, Table 3-1). Demand reacts more intensively to speed
changes: for work journeys the elasticity of demand for private transport with regard
to speed variations in public transport amounts to ¢ = +0-373 ([7], page 48,
Table 3-2).

Demand and the Relative Importance of Fares
The possibilities of price co-ordination between public and private transport can
be ascertained if the relative importance of the price factor among determinants of
demand is known. The necessary analysis would compare the importance of price
with the influence of the four following quality factors:
Time-related components: travel time, including in-vehicle time, walking time,
and changing time; punctuality; frequency.
Quantity-related components: convenience, safety.
Route-related components: network, length of lines, routing.
Status components: social prestige and the image of the transport mode.
From empirical demand analyses, it appears that in all factors except safety the
private car is considered superior to public transport ([19], page 94; [20], page 61;
[15], T and II). A confrontation of the two modes presents the ‘“polarity profile”
shown in Table 7.5
The influence of transport service quality is shown in several opinion surveys.
The resulting indications of the relative importance of the various modal choice
determinants are very different. Table 8 shows the relative positions assigned to the
demand factors in some inquiries.6

5See [15], page 14 (Figure 2) and pages 8-9. To find the polarity profile the persons interviewed in
Hamburg were given a list of 16 pairs of opposite attributes. Each pair was connected by a scale
divided into squares. The persons interviewed had to mark a square of the scale for each pair of
attributes. The more a mode seems to be characterised by an attribute, the closer is the marking
to one of the extreme poles. The individual classifications are summed up and an average value is
calculated. In the diagram, connection of the average values of each scale gives a ““profile” for the
two transport modes.

6The inquiries are as follows: (A) Emnid-Institute [19], page 57; (B) Emnid-Institute [20], page
73; (C) Emnid-Institute [21], page 60; (D) Household interviews in Stuttgart (Schenk [29]); (E)
Empirical study in Leeds (Quarmby [30]); (F) Bellinger [31], page 26; (G) Infas-Institut [15], II,
page 7; (H) Infas-Institut [15], II, page 39; (I) Study in Cook County, Ill.,, USA, 1957 [32],
pages 5-17; (K) Mahoney [33]; (L) Hille [34].
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TABLE 7

Herbert J. Baum

Opinions of motorists about public transport and private cars

Public ¢
dangerous

unreliable
useless
bad

weak
antiquated
old

slow

dirty
unfriendly
uncomfortable
ugly

noisy
expensive
inflexible
crowded

Public transport
Private cars

ransport 1

2 3 4

5 6

7 Private cars

56

7

4.7

5-4

1.
[

6-0

53

3
P~

6-4

52

6-1

51
5-0

52

49

6-1

50

4.9

5-8

47
4.7

5.7

56

4.4

6-2

44

56

40

4-9

3.3
31

32
6-0

2:6

4.4

safe
reliable
useful
good
powerful
progressive
new

fast

clean
friendly
comfortable
smart
quiet
cheap
flexible

uncrowded

The various rankings of each demand factor are added up and the sum is divided
by the number of observations. Thus an average is calculated, and the average
rankings are arranged according to their absolute values. Demand factors with less
than 4 observations are neglected. The safety component is excluded, since private
vehicle users can hardly be attracted by increased safety in transit; personal failure
in their own driving manoeuvres is not taken into consideration by motorists ([13],
page 83; [29], page 71). The result gives the following scale of importance of the
various demand factors:

O PND O N

Speed
Fares
Reliability
Frequency

Comfort and flexibility

Punctuality

Chance to get a seat

No changing

Accessibility to public transport

11
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TaABLE 8
The Ranking of Demand Factors

Demand factors A4 B ¢C D E F G H I K L Average
Fares 5 1 2 6 1 1 — 1 1 3 27
Speed 2 3 1 3 2 3 1 5 1 — 2 23
Punctuality 4 6 — 1 — — — 9 — . __ 5.0
Firequency —_ — 4 5 3 — — 2 — _ __ 3.5
Safety ] — — 4 — 2 - — - _— _ —
Comfort 3 2 — 7 — 4 — 8 2 2 — 4-0
Accessibility to public transport 6 4 — — — — — 6 5 6 — 5:4
No changing 8 5§ — — — — 4 4 — — — 5.2
Flexibility — — 3 — . 92 . 7 4 4.0
Reliability 4 6 — 2 — — - — — — 1 3.9
No overcrowding —_ — = 8 — — 7 3 — - __ —
Chance to get a seat 3 2 — 9 — — 6 7 — 3 — 5.0
Shelter _ = _ — — 5 — . 8 — —
No annoyance 7 7 —_— — — — 5 —
No waiting _— — = = — — 3 = —
Friendly transit operators _ — = - — — — 10 = — — —
Cleanliness _ — - — = 11— = —
Possibility of taking luggage —_— - - — — = 4 - —
No alternative U T _
Social prestige _ - - — — — — — — 4 6 _—
Number of observations 8 7 4 9 3 4 7 11 6 8 6 —

Conclusion

Estimation of the possible diversion to free transit should be based on research by
several methods; exclusive application of only one instrument of analysis seems to be
rather risky.” Opinion surveys show conflicting results: in some the percentage
of diversion appears too high, and in others negligible. 1n reality, when free transit
has been introduced it has shown small diversion effects of 15-20 per cent as an
intuitive estimate.

The ranking of the price factor among the various modal choice determinants is
similar to that of some other quality factors. Thus it seems that a transfer from
private to public transport can be achieved more efficiently by improvements in the
quality of public transport; the isolated introduction of free transit cannot relieve
towns of traffic congestion.

7An example is the study by Ahner ([36], page 107-108) on free public transport sponsored by the
Ministry of Transport of the Federal Republic of Germany. On the basis of two opinion surveys, in
London [35] and Nordrhein-Westfalen [20], Ahner prognosticates a diversion of 40 per cent of
motorists to public transport if it is free. However, other empirical studies and surveys show that this
estimate is too high. These more sceptical analyses are not taken into account by Ahner.

12
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COSTS AND BENEFITS OF FREE TRANSIT

Microeconomic Costs and Financial Problems
The costs of the public transport authorities which are members of the VOV
consist of':8

staff costs 60%
depreciation 119,
capital costs 3%
taxes and insurance 59,
materials 20%
other costs 1%

The total costs of German public transport (VOV) amounted to 2:4 milliards DM
in 1968. The effects of free transit on costs will be as follows ([36], pages 133-156).

Transit authorities will receive revenues from advertisements on trams and
buses and from selling worn-out vehicles and other materials. The association
(VOV) is of opinion that the continuing receipts will amount to 5-69, of the
present revenue; the rest has to be financed by the public budget.
The increased demand will require more staff during peak-hour traffic.

- The capacity of public transport (rolling stock and fixed facilities) will have to be
expanded.
Savings in staff costs from the elimination of fare collection and control will be
small, as in the FRG 60-6 per cent of all vehicle-kilometres in trams and 85-5
per cent in buses are operated by one-man vehicles ([36], page 147).
Costs of fuel and power and maintenance will increase as demand grows.
Savings will arise from greater productivity of the rolling stock by higher
speeds as a consequence of reduced traffic jams.
In the long run the physmal and psychological stress on bus drivers will be
reduced, as fare collection is eliminated and traffic congestion is minimised. If
the marginal productivity theory is correct, the wages of the bus drivers can be
reduced.
Savings will arise from reduced headquarters costs for money collection,
auditing of day cards, etc.

The annual costs for free transit are estimated [37], [38], [25] as follows for some
German towns:

Hanover 50 million DM
Kassel 22 million DM
Hamburg 350 million DM
Cologne 130 million DM

For the whole area of the FRG the estimated annual costs for free public transport
amount to 3-5 to 5 milliards DM [39], [40].

If free transit is introduced only in the inner zones of German towns with a
population of more than 100,000, the results are estimated as follows by Ahner
([36], pages 116-156): The demand increase during peak hours is estimated at 30

8Information from the Association of Public Transport Authorities (VOV) in Cologne, 1969.
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per cent, during off-peak hours at 30-40 per cent. The local limitation of free trans-
port services means that only 70-80 per cent of public transport is free. The annual
revenue losses are estimated for the relevant 64 VOV transit authorities at 1:78
milliards DM. There are no additional infrastructure costs. Investment requirements
for the rolling stock amount to 840 million DM; apportioned over ten years, the
additional costs are 84 million DM per annum. The increased demand requires
additional staff consisting of about 5,200-6,000 persons; the increase in operating
cost is estimated at 265 million DM for 1968. Annual savings caused by improved
productivity for investment in rolling stock amount to 280 million DM, for operating
costs to 88 million DM. To sum up, for 1968 free public transport in the inner zones
of German towns would cost 1-76 milliards DM, which would have to be financed
from public funds.

A cost calculation for the USA by the Charles River Associates ([7], pages 106—
122) finds the results shown in Table 9.

TaBLE 9
Estimated Costs of Free Public Transport in U.S.A.

Million US $

1. Cost of the present service

1.1.  Rolling stock

1.1.1. Subway and elevated 90
1.1.2. Bus 214
1.2.  Supporting facilities

1.2.1. Subway and elevated 122
1.2.2. Bus 16
1.3. Taxes 92
1.4. Labour costs 1,035
1.5.  Materials 180
2. Cost of accommodating additional riders 210
3. Savings from elimination of fare collection 0

Total costs 2,000

The advocates of free public transport say that its costs sum up to acceptable
amounts. In comparison with the gross national product of 527 milliards DM in the
FRG, the costs of free transit are seen as a bagatelle [41].

In reality, however, those costs are an additional and important burden on the
municipalities, which are part owners of public transport and which have to finance
the deficits. The financial commitments of German municipalities have reached
such dimensions that if they are to bear the whole cost of public transport other
urgent developments in their towns and the programme of “inner reforms” will be
neglected ([42], pages 24-25).

The limits on the financial resources of the towns are obvious: in Germany the
municipalities receive 12 per cent of the total tax revenues, but they finance more
than 50 per cent of all public investments. Consequently the debts of the municipal-
ities are increasing: in 1963 these debts amounted to 17-7 milliards DM, in 1967 to

32 milliards DM [43].
14
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Whether the Federal Government is able and willing to finance free transit seems
doubtful, because of similar financial difficulties. Hitherto the Federal Government
has refused to reimburse public transport authorities for their social welfare services
[44] (fare reductions for children, for journeys to work, maintenance of service
frequencies and other unremunerative services) amounting to 230 million DM per
annum for the social welfare services and to 500 million DM per annum for the
infrastructure ([6], page 21; [45], page 10). It is even less likely to be willing to
finance the whole cost of free transit. ,

The Social Rate of Return on Free Transit

To evaluate the efficiency of free transit the microeconomic cost calculation is
insufficient; a macroeconomic cost-benefit analysis, comparing the costs of free
transit with the savings from investment and congestion costs, tells us more about the
social desirability of free transit ([1], page 5).

A cost-benefit analysis by Ahner on a free public transport system in the inner
zones of West German towns with a population of more than 100,000 assumes a 40
per cent diversion from private to free public transport [36]. Savings in investment
costs for additional street capacity for private transport, at 250 DM per square metre
for normal urban streets and 1,500 DM per square metre for overhead motorways,
amount to 6,738 million DM. Invesiment costs for additional parking places are
reduced by 6,191 million DM, if the costs per parking place in garages are evaluated
at 12,000 DM. Savings in vehicle-operating costs are estimated at 0-01 DM per kilo-
metre; the total operating cost savings come to 22,732 million DM. It is assumed that
reduction of traffic jams will bring about an increase of 10 per cent in average journey
speed for private transport. In 1968 the time savings for the journey to work would
have amounted to 73,354 million hours. If one houris evaluated at 6 DM the reduc-
tion in time costs will amount to 440-1 million DM. Accident costs, costs of noise and
air pollution, and the cost equivalents for environmental intrusion caused by private
cars, are not taken into account. If the investment costs are apportioned over 10 years,
and if the losses of revenues are added to costs,? the gross benefit of free transit in
1968 amounted to 3,801 milliards DM, and the annual net benefit is 2 milliards DM.

The realisation of that social profit depends on the elasticity of diversion of demand
for private transport as a result of fare reductions in public transport. As we have
shown, a diversion of 40 per cent is hardly to be expected, so the basis of Ahner’s
cost-benefit analysis seems doubtful.

OTHER ASPECTS OF FREE PUBLIC TRANSPORT

Efficiency of Public Transport

The advocates of free public transit do not think the total dependence on subsidy
would induce loss of efficiency in the operation and investment processes of public
transport. They say that rationality in decisions and policies can be guaranteed by

9As on the cost side losses of revenues are taken into account, a corresponding correction has to be
made in benefit components. The calculation differs from traditional cost-benefit analyses, where
transfer payments are disregarded.
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controls, economic comparisons and financial incentives to the public transport
managers [1], [36]. But it seems more likely that the forces conducing to efficiency
and rationality are more effective if the management of public transport is fully
responsible for the finanicial outturn. When public transport is totally subsidised,
there may be doubts of its continued efficiency and progress.

Free Transit and Redistribution of Income

Another argument for the introduction of free transit is the aim of improving social
conditions for the poor, aged, handicapped, and very young and the equalisation of
the distribution of incomes [1], [7], [4]1]. Tram and bus are the transport modes
of the poor who cannot afford a private car or cannot pay the parking fees.

That argument seems doubtful for several reasons. In the total income and
consumption budget of an average household the cost of public transport is com-
paratively unimportant, so any correction of income distribution would be slight;
in 1958 expenses for work trips amounted to 3 to 5 per cent of household income
(18], page 24).

Further, the hypothesis that most public transport users come from low income
groups is disputed [46]. An Infas study in Hamburg showed that journeys to work by
public transport are in fact made by people belonging to lower income groups than
motorists (see Table 10). But comparison of the figures for 1964 and 1967 shows that
increases in income have made the ownership of private cars and their use for the
journey to work possible for lower and medium income groups. That tendency will
continue in a growing economy.

TasBLE 10
Income Distribution and Choice of Mode

Auto driver Public transit
Income 1964 1967 1964 1967

% % % %
Less than 600 DM 6 1 22 7
601-1,000 DM 41 35 40 44
1,001-1,400 DM 24 34 16 24
1,400 DM and over 19 19 11 15
No answer 10 11 11 10
Number of persons interviewed 536 388 799 478

Source: Infas [15], I, pages 42-43, Table 18.

Some people in higher income groups use public transport, too —for instance,
those who want to avoid traffic congestion and parking difficulties or who cannot
drive private vehicles for various reasons (health, age, no driving licence, etc.).
Besides, wives and children of the well-to-do often use public transport; they too
would be favoured if it were made free.

When public transport is free, a subsidy financed by general taxes becomes
necessary. In Germany, empirical studies have shown that the total taxation burden
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has a proportional incidence [47]. When the level of taxation is linearly increased,
this will not achieve a better distribution of income. Reductions of income inequalities
are better obtained by income tax adjustments or by transfer payments allowing for
social circumstances more efficiently; transport prices seem to be an unsuitable
instrument.

Similar results are found by Wohl [48] for urban transport in the USA. The
“conventional wisdom”, that the automobile is the symbol of the “rich” and public
transport the symbol of the “poor”, proves to be a fallacy. In USA the average
annual family income of all workers in 1960 was $5,660, while that of workers using
transit was $6,466. Empirical data reveal that young people (under 20) are only
7 per cent of transit riders; their transport is largely handled by their parents’ cars
or by walking or cycling. The percentage of public transport users who are elderly
(over 59) is found to be 12-5 per cent. Their age and generally declining physical
condition lead them to want services of much higher quality than current bus and
rail transit. More suitable for them would be a transport system consisting of taxis
and private cars. The modal choices of different income groups are shown in Table
11.

TasLE 11
Distribution of Work Trips by Mode

Auto Driver Car Pooler Public Other
only Transit Modes
Family Income Per cent (%) (%) (%) (%)
Less than $2,000 (7) 36 36 18 10
$2,000-3,999 (14) 47 29 18 6
$4,000-5,999 (24) 59 23 15 3
$6,000-7,499 (16) 57 27 12 4
$7,500-9,999 (16) 63 22 12 3
$10,000-14,999 (12) 60 24 13 3
$15,000 and over 4) 67 25 6 2

Source: Wohl [48], page 30, Table V.

Commuters who drive alone have as a group the highest family incomes. But
transit commuters come from families with higher incomes than non-transit riders
(as a group). “Concern should be voiced that continued funding and subsidisation
of commuter railroad and rail rapid transit systems is not likely to help those groups
specially designated as needing particular assistance” ([48], page 43).
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