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ABSTRACT

In 2004 one of the biggest ferry operators in Norway was found guilty of having intentionally
attempted to defraud the state of about NOK 113 million in subsidies by underreporting
revenues and overstating costs during the period 1992-2002. The company and five of the
top managers were convicted and the case was regarded as one of the most serious subsidy
offences ever committed in Norway. The aim of this article is to show that standardized
revenue— and cost norms models from the state can deter operators from committing such
offences and when relevant detect the fraud attempts at an early stage. Our model suggests
that the operator in question overstated costs by about 19 per cent and that the actual

subsidy fraud attempt was about three times higher than concluded by the Court.
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1. INTRODUCTION

In Norway, as in many other countries, the public transport authorities’ pecuniary
compensation to the operators for running scheduled transport on non-profit routes is based
on expected total operating costs (gross contracts) and expected subsidy needs (net
contracts). The subsidies given to each operator are determined either through negotiations
or competitive tendering. According to Bekken et al. (2006) net contracts constituted 90 per
cent of all bus services procured on a negotiated basis in Norway in 2005 whilst tendering
usually implies gross contracts. Even though competitive tendering has gradually become
more popular for the provision of transport services in Norway (Mathisen and Solvoll, 2008),
negotiations still play a major role. The negotiations between the operators and the
authorities are partly based on every operator’s reported revenues and costs, and partly on
standardized revenue- and cost models (SRC-models) developed by the authorities. As far
as the local bus and fast craft services are concerned, net contracts have been used and the
operators have received their subsidies from the county councils. To our knowledge neither
county has developed SRC-models for fast craft transport, but such models became
increasingly more important for bus transport during the 1980’s.% In 1991, for example, 10 of
the 19 county authorities in Norway actively used SRC-models during negotiation processes

with bus operators (Jgrgensen et al., 1995).

Net contracts have been used in the Norwegian ferry industry since 1990, but, in contrast to
bus and fast craft operations, the majority of ferry operators receive their subsidies from the
Directorate of Roads (DR). DR does not use SRC-models at all when negotiating with a ferry
operator, but instead uses the operators’ reported accounting figures as basis for the
negotiations. This means that DR (the regulator) possesses far less knowledge than the ferry
operators (agents) about how different factors influence subsidy needs. Due to this
asymmetric information, DR probably stands out as the weak part in the negotiation process,

because a fair distribution of subsidies presupposes honest operators.



The direct relationship between the subsidy level on the one hand and reported operating
costs and revenue on the other hand, encourages the operators to overstate costs and to
understate revenues with the aim of increasing the subsidy grant. The less the operators
perceive that DR knows about their true costs and revenues, the less they perceive the
probability of being detected if giving incorrect information and, consequently, the more
tempting they find it to swindle DR. When the ferry operators, on the other hand, know that
the authorities possess accurate knowledge about the industry’s revenue- and cost structure
through SRC-models, they are less likely to report inaccurate values because they perceive
the probability of detection as being high. Consequently, the use of SRC-models does have a
deterrent effect. # It is also worth noting that SRC-models are useful for the authorities under
a tendering regime; the models enable them to weed out unrealistic tenders and thus reduce
the problem of the “winners curse”. The models will, thus, encourage transport operators to

submit thoroughly prepared tenders.

Even though many ferry services in Norway have been replaced with bridges and tunnels in
the last two decades, the ferries still play an important function in the transport infrastructure
in coastal areas. In 2007, there were 130 ferry services in Norway operated by 18 shipping
companies which have in total about 180 ferries at their disposal. These ferries carried the
same year nearly 20 million vehicles and over 21 million passengers (excluding car drivers).
74 of the 130 ferry services are connecting islands to the mainland whilst 56 are crossing
fiords. About 20 per cent of the services imply that the ferries have to pass unsheltered
stretches of open sea. The costs of operating the ferry services were in 2004 about 2900
Norwegian kroner (NOK) ° and the revenue from passengers and vehicles was about 1300
million NOK. This resulted in subsidy requirement of 1600 million NOK (Jgrgensen et al.,
2005). For a more thorough review of the cost structure of the Norwegian ferries, we refer to

Jgrgensen et al. (2004) and Mathisen (2008).



The importance of the ferry sector in the Norwegian transport system combined with high
subsidy transfers to the sector, resulted in great media publicity when it was disclosed in
November 2002 that one of the largest ferry companies in Norway, Ofoten og Vesteraalens
Dampskibsselskab ASA (OVDS), had intentionally manipulated its accounting figures and in
this way defrauded DR of several million NOK during the period 1994-2002. The aim of this
article is to use the OVDS case to demonstrate how the use of simple SRC-models could
have disclosed significant deviations from expected revenues and costs so that the subsidy

fraud could have been revealed and hindered.

The structure of the article is as follows. In section 2 we briefly review the OVDS-case.
Section 3 presents our data sources and develops simple revenue- and cost models to
illustrate how use of them could have revealed the fraud. In section 4 we briefly compare our

results with the court’s verdict. Finally, in section 5 we offer some concluding remarks.

2. THE OVDS CASE AND TRIAL

In July 2002 a former managing director in OVDS hinted to DR that he and other top
managers in OVDS had swindled them for years by manipulating the company’s accounting
figures. In practice, the company operated with two sets of accounts, making it difficult to
reveal the fraud both for the auditor and the transport authorities. This resulted in DR in
November 2002 made a formal complaint to the Norwegian National Authority for
Investigation and Prosecution of Economic and Environmental Crime (JKOKRIM) putting the
case that OVDS had manipulated its accounting figures for over a decade. JKOKRIM
continued the investigation and decided to charge OVDS for subsidy fraud. The offence was
soon characterized as the worse subsidy fraud ever committed in Norway, and the case
received, as mentioned earlier, extensive media publicity. For a more thorough description of

the verdict, we refer to Salten District Court (2004).



When the Court passed judgement in August 2004, the company was found guilty of having
reported too low revenues and too high costs, in total amounting to 8.6 million NOK and
104.4 million NOK, respectively, during the period 1992-2001. The company, thus, had the
intention of defrauding DR for subsidies amounting to about 113 million NOK (139 million
NOK in 2006 prices) in which overstatement of costs amounted to approximately 92 per cent.
Measured in 2006 prices, the Court found the overestimation of subsidy needs to vary from
about 7.7 million NOK in 1998 to about 21 million NOK in 1995. In comparison, OVDS'’s total
yearly costs and ticket revenues of running all its ferry services amounted to about 200
million NOK and 90 million NOK, respectively, in 2006 prices. The Court estimated the
amount of swindle attempts for every year by comparing the reported revenue, cost and
traffic figures to DR for year t with the company’s public financial statement for year t. The

latter figures are approved by an external auditor.

One important question which the Court needed to address was to what extent the incorrect
reported accounting figures had influenced the negotiations, and thereby the subsidy given to
OVDS. The counsel of the defence for the ferry company put forward the argument that if the
incorrect reported figures did have a great impact on the negotiation results, DR must have
had poor management control systems - since they were not able to reveal and hinder the
fraud at an earlier stage. In fact, if a former top director had not informed of the fraud, it is
uncertain whether the offence would ever have been discovered. The defenders continued
the company’s defence by arguing that clearly, the absence of use of SRC-norms and/or
incomplete such norms, did not enable DR to check for and react on significant deviations in
reported revenue- and cost figures. Consequently, the more influence OVDS’s manipulated
accounting figures had on the outcome of the negotiations, the poorer was DR’s control
system. DR could, thus, not at the same time argue that the misreported figures had a great
impact on the subsidy given, and that they did indeed have a proper management control

system.



The Court finally decided that yearly increase in subsidies given to OVDS due to incorrect
reported accountant figures amounted to about 70 per cent of the overstated subsidy needs.®
The judgement cost OVDS in total about 72 million NOK, of which 6.3 million NOK were fine
and legal costs and 65.7 million NOK was compensation to the state. All five members of the
top management were indicted for having participated in the fraud. They admitted that their
actions had led to incorrect reported revenue- and cost figures, but only two of them said that
they had done this intentionally. Despite this, all were found guilty of subsidy fraud and
imprisoned for periods ranging from 9 months to 42 months, with the unconditional

imprisonment period varying from 3 months to 16 months.

The enforcement authorities preferred, thus, to penalize both the company (shareholders)
and the top managers. To our knowledge, this was the first time in Norway that members of a
company’s top management have been imprisoned, even though the court could not prove
that they had directly benefited personally. The verdict was therefore of great interest among
the lawyers, in that it might offer precedence for similar cases in the future. Whether the
enforcement authorities’ best strategy is to penalize the company rather than the employees
in order to prevent corporate crime is an important issue in the theoretical literature on the

economics of crime, see for example Alexander (2004).

3. THE REVENUE- AND COST MODELS

3.1 The Revenue Models

Let the annual fare revenues obtained from passenger and vehicle transport from ferry

service i (Rip and Ry, respectively) be specified by the following linear functions:

(@) R, =ay,+a,F+a,,(PX,)+a;,D, +q,, (i=1..N) and



(2) R, =ay, +a, X, +a,,(X,X,,)+as, D, +u,

in which N is the number of services. Xi1 and P; represents the number of passenger car
equivalents (PCE) and the number of passengers transported over service i, respectively.
PCE is a compound measure using one passenger car shorter than 6 meters as numeraire.’
Xiz is the length of service i. Consequently, (Xi1Xi2) and (PiXi2) denote the number of PCE-km
and passenger-km travelling on service i, respectively. D1 describes whether service i is run
by OVDS (Di1 = 1) or not (Diy = 0). Finally gi and u; are random error terms which are
assumed to have traditional properties; expected value of zero and normally and

independently distributed.

According to the Norwegian ferry fare system for passengers and cars decided by DR and
described in Jagrgensen et al. (2004), fares are strictly regulated according to a nationwide
scheme and cross-subsidy between services or vehicle categories is not allowed. It is, thus,
reasonable to assume a positive linear relationship between revenues on the one hand and
the above production measures on the other hand where ag,, aoy = 0 and a1p, azp, a, az > 0.
Even though the fare schemes imply a close relationship between revenues and the
productions measures in (1) and (2), there are some stochastic effects arising from
inaccurate revenue reports from the ferry companies and from the fact that the proportion of
discounted fares may vary across ferry services. Moreover, according to the court’s
conclusions, OVDS understated revenues during the period 1992-2001 except for the years
1996, 1999 and 2000. This indicates that as, = asy, = 0 for these three years and (asz,+ asy) <0
for the other years.® After the point in time that OVDS became suspected of subsidy fraud, it
is reasonable to assume that the company stopped committing such offences implying that

d3p = A3y = 0 after 2002.



3.2 The cost model
In accordance with Jgrgensen et al. (2004), we assume that the cost structure of the ferry

industry can be specified by the following modified translog cost function:®

INC, =by +b(InX,y — )+ b,(IN(X . X,,)—11,)
+hy( IN Xy = p)* +D,(IN(X . X )= p1,)* +bsDy +bDyy +v,

, (=1,..,N)

in which N represents the number of services and C; represents the annual total costs
reported from the ferry operators to DR for running service i. Since our estimation of the cost
function is based on the ferry companies’ reported costs, we also introduce the dummy
variable Di1 in the model in order to take into account whether the costs data relates to OVDS
(Dir = 1) or not (D1 = 0). Because all services are operated on contracts given by DR
according to the ferry standard, there is no reason to believe that other factors such as
differences in quality or safety should distinguish the ferry companies. Also, there are no
indications that costs of input factors such as salary and fuel are unevenly distributed
throughout the country. Di; is a dummy variable where Di; = 0O if the service i is located in
sheltered waters, whereas Di; = 1 if the service runs in unsheltered stretches of open sea.
and p. are the averages of the natural logarithms of PCE-units and PCE-km, respectively,

and are defined as follows:

1 13
Hy :Nzlan s Ho :Nzln(XilX"Z)
i=1

i=1

Finally v; is a random error term assumed to possess the same standard properties as g and

uiin (1) and (2).

It is worth noting that 100bs and 100bs denote the percentage changes in costs when Dj; and

Diz increase from 0 to 1, respectively, see for example Sydseeter and Hammond (1995). If the



authorities’ accusations made against OVDS were correct, bs > 0 before 2002, whereas bs =
0 after the fraud was detected, providing that OVDS operates approximately as effectively as
the other ferry companies. Since technical and safety demands for ferries operating in
unsheltered stretches of open sea are considerably higher than for those only sailing in

sheltered waters, it is reasonable to assume that bg > 0.

Furthermore, it can be deduced from (3) that if the marginal costs for the ferry operators of
carrying one PCE are positive and increase with trip length (6C,/0X,,, 6°C, 10X ,0X,, >0), it

follows that by, (b1 + bz) > 0. It remains, however, difficult to produce unambiguous
statements regarding the signs of bo, b1, bz and bs, see Jgrgensen et al. (2004) for a more

thorough discussion.

3.3 Data sources

Our analysis is based on reported accounting and output data from ferry services operated
by 21 ferry companies from 1996 to 2000, and from 2003 to 2005. The data set, thus,
includes observations for 5 years before and for three years after OVDS’s fraud was
disclosed.'® Except for one service in which two of the ports of call are situated near each
other and far away from the third port, we have omitted the services with more than two ports
of call. The reason for doing this is that the reported value of average trip length per PCE
(Xi2) is rather inaccurate for such services. Moreover, we have omitted services in year t
which were discontinued during year t. This implies that our data set contains about half of

the total number of ferry services in Norway.

(Insert Table 1 about here)

Table 1 shows that the yearly number of services included in the data set has fallen from 67

in 1996 to 51 in 2005. This is mainly caused by a reduction in the number of ferry services in
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Norway during this period. Revenues from passenger transport stand for about 28 per cent of
total revenues. The average length of the ferry services has remained fairly constant at about
8 km during the 9 year period. During the same time period the average values of costs and
PCE have increased steadily, indicating greater transport activity on the services over time. It
is also worth noting that OVDS runs 12 ferry services in total and that the data set contains
the same 6 OVDS services for all years. The proportion of OVDS services varies, thus, from
9 per cent in 1996 to 12 per cent in 2005. Furthermore, Table 1 shows that the proportion of
services whose ferries operate in unsheltered stretches of open sea varies from 18 per cent

to 23 per cent.

3.4 Estimation results

3.4.1 The revenue models

Estimating the linear revenues models (1) and (2) using OLS produced residual plots and
standard tests which did not meet the desired standard properties fully; their expected values
are zero but some heteroskedasticity does occur. Trying standard remedies to moderate this
problem by deflating the equations by one of the explanatory variables (see for example
Maddala (1992)) did not help much. Despite this, F-values and adjusted R? values above 400
and 0.95 respectively for all years indicate that the models do capture well the variations in
revenues from passenger and vehicle transport among the ferry services, see Table 2 and
Table 3. A further examination of the results shows that ag, and agv are not different from
zero at a 10 per cent significance level, whilst a1p, azp, a1v and a, are all highly significantly

positive for all years. The findings do thus support our a priori assumptions.

As far as the OVDS verdict is concerned, the estimated values of as, and as, are not
significantly different from zero for any years. More importantly, neither as, nor as, are
significantly negative in 1997 and 1998; that is for the two years in our data set for which
OVDS was accused for revenue underreporting. This means that our results do not indicate

that OVDS has understated revenues during the period in question on the six services in our
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data set. Since the Court did not take into consideration whether OVDS underreported
revenues to a larger extent on some services than others, one reasonable conclusion is,
then, that our estimations are in accordance with the Court’s conclusions for the years 1996,
1999 and 2000, but in conflict with the verdict for the years 1997 and 1998. It is, however,
worth noting that according to the accusation brought against OVDS, the magnitudes of the
revenue manipulation were small; they stand for only 4.6 per cent of the overstating of

subsidy needs for these two years.

(Insert Table 2 about here)

Besides the standard properties with error terms not being fully met, let us finally mention
another possible weakness with our revenue model: We have not accounted for the
proportion of discounted fares on different services. This proportion is likely to vary
significantly between ferry services, being highest on services with many regular travellers. If,
for example, OVDS has a relatively high proportion of full fare payers, this pulls in the
direction of high revenues in OVDS. This implies that our model can underestimate OVDS'’s
true revenues, and thus is unable to reveal understated revenues. One important fact making
the occurring of this reasoning less likely is, however, that the estimated values of as, and as,
are not significantly positive for the years 2003, 2004 and 2005; that is after OVDS’s fraud
was detected. If OVDS reported correct revenues after incurring suspicion and had a higher
proportion of full fare payers on their services than other operators, as, and/or as, should

have been significantly positive for these years.

(Insert Table 3 about here)

3.4.2 The cost model

Estimating the translog cost function in (3) using OLS showed that bs did not significantly

deviate from zero for any year. We therefore removed the squared explanatory variable
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accompanying bs and re-estimated the model without this variable. A thorough analysis of
the residuals, us...un, shows that they have the desired statistical properties. This, in
combination with the high values of F and adjusted R? shown in Table 4, indicates that the
model has a good fit and is well suited to explain the variations in costs amongst ferry
services. The model coefficients are positive and generally significant. It is worth noting that
our presumptions that by, (b1+b2) > 0 are verified at a 1 per cent significance level for all
years. Also the coefficient related to the types of waters in which ferries operate (bg) is
significantly different from zero at a 10 per cent level or better except for the year 1996.
Simulations show that the estimated b-values imply that marginal costs increase slightly

o, V10X, >0, 62(£)/6X,.22 <0 ) and that marginal

concavely according to trip length (0
y g to trip length ( (6X,»1 X,

oC,
cost per distance transported is decreasing in distance (a(ax' 1X,,)0X,, <0). The latter is
il

due to the distance independent costs elements related to turn — arounds being distributed

on more km. Similar results are found in Jargensen et al. (2004).

(Insert Table 4 about here)

Most interesting is, however, that the estimated value of the parameter which indicates
whether OVDS has reported too high costs to the authorities or not (bs), generally supports
our a priori assumptions; its estimated value is positive for all years between 1996 and 2000
and significant at a 10 per cent level or better.’” The value of bs varies from 0.13 in 1998 to
0.25 in 1997 with an average of 0.19 between 1996 and 2000. This means that the reported
costs for these six services run by OVDS were on average about 19 per cent higher (100bs
denotes percentage difference) compared to the reported costs for comparable services run
by other operators. After the fraud was detected, that is for the years 2003, 2004 and 2005;
Table 4 shows that bs = 0 implying that the reported costs for the OVDS services

corresponded to the reported costs for similar services run by other companies.
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It is expected that bs > 0 before 2001 since OVDS officially admitted having conducted fraud.
One central question is, of course, whether all OVDS’ higher reported costs related to the bs
parameters for the period 1996-2000 are purely fraud-connected. The higher reported costs
in this period could also be due to the company working under harder external conditions or

being run less efficiently than other Norwegian ferry companies.

When it comes to external working conditions, it should be noted that the Norwegian ferry
industry is strictly regulated by the authorities with respect to safety and service on different
ferries. There are also national standards regarding the necessary number of crewmen
onboard. Moreover, there are no indications that prices of input factors are unevenly
distributed throughout the country; the prices of important inputs such as salary and fuel are,
for example, the same all over the country. This indicates limited variations in salaries and
fuel in total amounting to about 60 per cent of total ferry costs (depreciation included).
Summing up, neither of these factors point in the direction of higher reported costs in OVDS
due to the company running under different working conditions than other Norwegian ferry

operators.

Several factors also indicate that the internal efficiency of OVDS is not substantially different
from other ferry operators. Firstly, national staff qualification requirements ensure that the
crewmen are equally skilled in all companies. Secondly, available figures from 1995 and
2003 indicate that the development in the ferries’ load factor, defined as the number of PCE-
km (Xi1Xi2) over the number of sailed PCE-km, has been approximately the same for OVDS
as for other ferry companies. Consequently, the development in ferry capacity utilization
when sailing, should not cause any significant improvement in OVDS’s efficiency compared
to other ferry operators. Finally, as commented on later, the dummy variable (bs) does not
show any significant time pattern from 1996 to 2000. Hence, if the change in bs from the

period 1996-2000 to the period 2003-2005 was due to improved internal efficiency, the
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company must have achieved productivity improvements of about 19 per cent compared to
other ferry operators during the period 2000 - 2003. The reported costs of running OVDS’s
services after 2002 correlated namely well with the costs of running comparable services in
other companies (bs = 0). Such a productivity improvement in OVDS seems very unlikely. In
fact the negative media focus and attention related to the lawsuit created a lot of anxiety
amongst company employees. This would be more likely to demoralise them than boost their

efficiency considerably.

Summing up, even though this cannot be unambiguously concluded, the arguments support
the interpretation that the higher costs indicated by the OVDS dummy variable manifest fraud
(overstated costs) during the time period 1996-2000. This means that the estimated values of
100bs; (t = 1996 — 2000) show OVDS’s actual overstating of costs in year t, measured in per
cent. Some variation in b5 does show between 1996 and 2000, but the estimated value of bs
only deviates in the year 1998 from the mean for all years using a significance level of 10 per
cent or better. Hence, we cannot conclude at a reasonable level of significance that OVDS’s

overstating of costs is different for the years 1996, 1997, 1999 and 2000.

Based on the above reasoning, the magnitudes of the overstated costs in year t for all the 6

OVDS services included in our data set (OC;) can be estimated using the following formula:

_ C[ 'bSt
" 1+b,

(4) ocC
in which C; represents total reported ferry costs for the 6 services from OVDS to the
authorities.'? As Table 5 shows, the total overstatement of costs from OVDS for these 6
services in question, measured in 2006 prices, varies from 14.6 million NOK in 1998 to 25.4
NOK million in 1997. Over this five year period (1996-2000) total overstatement, thus,

amounts to over 103 million NOK, measured in 2006 prices. Additionally, using the estimated
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standard deviations of bs and the relationship between OC:; and bs in (4), 90 per cent
confidence intervals of bs and OC; are given in Table 5. The lowest values of the confidence
intervals of bs and OC: are positive for all years except 1998 where the significance of bs is
low. As an approximation, the confidence interval of OC; derives a 90 per cent probability that
the annual overstatement of costs lies between 4 million NOK and 35 million NOK for the

years 1996, 1997, 1999 and 2000.

(Insert Table 5 about here)

4. COMPARING THE MODEL RESULTS WITH THE COURT’'S VERDICT
Since the revenue models did not provide significant values of the parameter indicating
whether or not OVDS has understated revenues (as, and as,) for any year, we have

disregarded their estimated values in Table 6.

As previously emphasized, the verdict provides no information about whether OVDS'’s
defraud attempt was linked to particular services or not. In the following calculations, we
therefore assume that OVDS overstated the costs for the other ferry services with the same
percentage as for those included in our data set. Furthermore, the total reported costs of
running all the 12 OVDS’s services are estimated to be about 60 per cent higher for every
year than for those services included in the data set.’® It follows then that OVDS'’s total
overstatement of costs, TOC;, for every year t in Table 6 can be found by multiplying the

figures in Table 5 by 1.60.

Table 6 shows, that our model estimations indicate far higher figures of overstated costs for
all years than the Court did. Except for the year 1998, we can conclude that the Court’s
verdict gives too low subsidy fraud amounts at 7 per cent significant level or better. The

overstatement of costs during the period 1995-2000 amounts to 165 million NOK. These
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estimations are over 3 times as high as the Court’s estimates. A closer look at the figures in
Table 6 shows that the annual correlation between the magnitudes of the Court’s and the
model’'s estimates of cost overstatement are low; relatively speaking the differences in these

estimates are highest for the years 1996 and 1997.

(Insert Table 6 about here)

The critical question is, of course, whether OVDS overstated the costs for the other ferry
services with about the same percentage as for those included in our data set. We find no
reason to believe that OVDS’s reporting procedures have differed to any great extent for
these two groups of ferry services. If so, the Court has greatly underestimated the
magnitudes of OVDS’s cost manipulations. In this respect, it is worth noting that, according to
accepted juridical and accounting principles, the defendant can only be found guilty for
amounts which the Court can prove without doubt. This suggests lower estimates than we

have found.

5. CONCLUDING REMARKS

The aim of this article is to demonstrate how the use of standardized revenue- and cost norm
models based on the transport operators’ reported accountant figures to the authorities can
be used to reveal inaccurate information from the transport operators. The article uses the
accusation against one of the biggest Norwegian ferry company (OVDS) as a starting point.
OVDS was accused of intentionally having understated revenues and exaggerated costs
during the period 1992-2001, in this way attempting to swindle the state for 113 million NOK
or 139 million NOK in 2006 prices. The Court concluded that OVDS’s overstatement of
subsidy needs has probably resulted in granting the company about 63 million NOK too

much in subsidies (about 75 million NOK in 2006 prices) up to 2002. When the Court
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proceedings finished in 2004, the verdict concluded that OVDS should pay back 72 million

NOK and five of the top managers were in addition given prison sentences.

Our analysis shows no indications that OVDS had understated revenues for any year
between 1996 and 2000, whilst the Court concluded that such offences had also taken place
for the years 1997 and 1998. Hence, as far as manipulation of revenue figures is concerned,
our results conflict with the Court’s verdict for these two years. The planned introduction of
electronic tickets (AUTOPASS) on the Norwegian ferries will report the traffic figures

automatically and can be a means to meet possible fraudulent accounting of revenues.

According to our model, OVDS'’s reported costs during the period 1996 — 2000 were between
13 per cent and 25 per cent higher than for comparable services in other ferry companies.
After the company was suspected for subsidy fraud in 2002, its reported costs were,
however, the same as for other ferry companies. Higher reported costs during 1996 — 2000
could be due to overstatement of costs, harder working conditions or company specific
inefficiency. Even though there is strong evidence to support the arguments that both
external working conditions and internal efficiency have been similar for OVDS and other
ferry companies, it is impossible to conclude unambiguously that all costs indicated by the
OVDS dummy variable from 1996 to 2000 are due to fraud. Taking all the arguments above
into account, our analysis supports the verdict reached that such offences have indeed taken

place during the period 1996-2000.

If we accept that OVDS’s higher reported costs are due to fraud and that OVDS also used
the same reporting procedures for the services not included in our data set, the company
attempted to swindle the state for about 165 million NOK in 2006 prices during the five year
period from 1996 to 2000. Even though our model acquits OVDS for revenue
understatement, the magnitude of the swindle attempt in our model is over 3 times higher

than the conclusions given in the court verdict.
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It is also important to note that we only compare the court’s conclusions with revenue- and
cost models for the five year period 1996 — 2000. According to the verdict, the subsidy fraud
attempted in this period accounts for only about 38 per cent of the total fraud attempt.
Bearing this and the results in Table 6 in mind, this indicates that the subsidy amount actually

received illegally by OVDS far exceeded the sum of 63 million NOK estimated by the Court.

Summing up, if the authorities had used a similar cost model presented in this article when
negotiating with the ferry companies, the partners would have had less asymmetric
information about the cost structure in the ferry industry, and the authorities would most likely
have been able to reveal OVDS’s fraud attempt at an earlier stage. Moreover, when the ferry
operators know that their negotiators use such models, they are less likely to manipulate the

accounts. In this way, such models have a significant deterrent effect.
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1. This article is a revised version of a paper presented at the European Transport
Conference 2007.

2. Author for correspondence: Tel. +47 75 51 76 84, Email: finn.jorgensen@nord.no.

3. Before 1981 the county authorities balanced the bus- and fast craft operators’ accounts
and before 1990 DR balanced the ferry operators’ accounts. Such payment procedures gave
the operators few incentives to run their business efficiently.

4. Suppose P, F and EF = P-F denote the probability of being detected, the level of fine and

expected fine, respectively. For a risk neutral operator the deterrent effect can be measured
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by the expected penalty alone, see for example Polinsky and Shavell (2007). It follows that

(CEFI0P)=F >0 and (OEF/0F)=P>0. P and F are thus complementary deterrent

means; the higher the value of one of them, the more deterrent effect has a change in the
other one.

5.1€ =9 NOK

6. The verdict does not specify the details behind the calculation of 69.6 per cent, but argues
that it is a well founded approximation of the misreported accounting figures influence on
subsidies because it is based on extensive studies of costs and revenues in combination with
statements from witnesses.

7. A detailed description of the PCE production measure is given in Solvoll (1997).

8. The Court did not specify whether OVDS underreported revenues from passenger
transport or from vehicle transport.

9. For discussions of cost functions in transport, see for example Braeutigam (1999), Pels
and Rietveld (2000) and Hensher and Brewer (2001).

10. We possess no available data before 1996 and for the years 2001 and 2002.

11. Note that the significance for bs is given according to the assumption in section 3.2 using

a one-sided test for the years 1996-2000 and a two-sided test for the years 2003-2005.

12. Let C; be the true costs for OVDS in year t. This implies that C, = (L+b;,)C, such that

C[ b5t

OCt=(Ct_Ct*)= .
d+b5,)

13. This means that the reported costs of running the 6 ferry services included in our data set

account for about 60 per cent of OVDS'’s total reported ferry costs.
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Tables

Table 1. Descriptive statistics for all services in the data set for the years 1995-2005. Costs

and revenues are reported in 2006 prices.

Year 1996 | 1997 | 1998 | 1999 | 2000 | 2003 | 2004 | 2005

No. Observations, N 67 67 66 61 57 57 58 51
Revenue, Rjp,| Mean | 3470 | 3426|3694 | 3623|3853 |3765|3443|3612
1 000 NOK Std. dev.| 3295|3383 |3642 |4308|4482|4371|3722|4076
Revenue, Ry, | Mean |11 200(11 500({12 000{11 500{11 900|13 800{14 600|14 500
1 000 NOK Std. dev {13 200|113 800|{14 900|14 900|15 600{18 700|19 900|18 800

Costs, C;, Mean [18 600[18 800[19 200[18 900|21 800[25 400[26 400|29 100
1 000 NOK [ Std. dev. [14 400[14 900[14 900[15 500[18 500|22 000[22 100[25 200
PCE Mean | 213 | 226 | 236 | 216 | 221 | 273 | 296 | 325
Transported,

X in 1000 |Std.dev.| 210 | 223 | 236 | 218 | 227 | 298 | 317 | 346

Passengers Mean 204 | 209 | 209 194 | 204 | 219 | 231 243
Transported,
P, in 1 000 Std. dev.| 201 210 | 202 192 | 203 | 224 | 233 | 251

Distance of Mean 7.7 7.8 7.8 7.9 8.1 7.3 7.2 7.1
service,

X in km Std.dev.| 7.9 | 7.9 8 | 81 |83 | 74| 73| 76
OVDS Mean | 0.09 | 0.09 | 0.09 | 0.10 | 0.11 | 0.11 | 0.10 | 0.12
services

Dir=1 Std. dev.| 0.29 | 029 | 0.29 | 0.30 | 0.31 | 0.31 | 0.31 | 0.33
or not Di1=0

Unsheltered Mean | 022 | 022 | 023 | 023 | 0.23 | 0.19 | 0.19 | 0.18
stretches

[D)i2=(1) ornot |Std.dev.| 0.42 | 0.42 | 0.42 | 0.42 | 0.42 | 0.40 | 0.40 | 0.39
i2=
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Table 2. Estimation results of the passenger revenue model for every year — t-values in

parentheses.

Year aop a1p azp asp Adj. R? | F-value
PP AT I
1997 | 08| (1760 | (1590)| (07| ©90 | 491
1998 (20%626; (119?.’3171) (1496705) (-10.%%(; 0963 521
| hew B SR oy
| S0 ] 0T |
2003 -11(41%181) (311%4777) (15?@3561) -26(;-21.22%2) 0.988 | 1355
2004 3(10.72%(; (2162.21627) (18?2%? 23(71 .21%7) 0.984 | 1006
2005 _%-10%275; (2163?'1:32% (159950(; 11(10.42158? 0.985 | 949
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Table 3. Estimation results of the vehicle revenue model for every year — t-values in

parentheses.

Year aov at axv asv Adj. R? | F-value
e | 200 O] S T aser | 1o
or | 20] 2050 ST TO00 | o0a | 10
e | 0] WA ST oger | 12
| 00| S| E | HEC | s | 12
2000 -2%%245) (1351.93753 (203.’6%?; -3(()%%353 0.982 ) 928
o0y | ZAO| 12| 2050 oamn | 120
oos | 80| S8 2T TR hars | o
w05 | BT 6] 20 000 oore | o




Table 4. Estimation results of the cost model for every year — t-values in parentheses.?

Year bo b1 b2 b4 bs be Adj. R? | F-value
1996 (419%.37%% (%.1856‘; (101'.3755‘; (%%572) (02'.10737) 8'.16%7) 0893 | 111
oo | i G o bl v b |
AR R
o oSBT SR U B |
o | i G o SO S
o | syt 00 et S
I A T
o | i B s o P B |

2 The second order explanatory variable (In X, — ,u1)2 , and thereby the estimation of bs in (3), is

omitted.

25
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Table 5. Overstated costs from OVDS during the period 1996-2000 for the 6 services in our

data set in 2006 prices. 90 per cent confidence interval.

Percentage overstating

Overstated costs, (1000 NOK)

Year of costs (100bs)
Low Expected High Low Expected High
1996 3.2 17.7 32.3 3799 18 650 30 252
1997 10.3 25.2 40.2 11 814 25449 36 182
1998 -3.3 13.1 29.6 -4 370 14629 | 28800
1999 4.2 19.3 34.4 5 296 21 089 33 339
2000 3.8 18.6 33.3 5444 23 510 37 568
Average 3.6 18.8 33.9 4 397 20 665 33 228
Total — — — 21983 | 103 327 | 166 141
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Table 6. Model results compared with the verdict for the years 1996-2000 in 2006 prices.

Understated revenues,

Overstated costs,

Overstated subsidy needs,

1000 NOK 1000 NOK 1000 NOK Significant
Year Model result level of
Model results| The verdict 0 ?’oecfu S The verdict | Model results | The verdict| difference 2
1996 N 0 29 840 8 622 29 840 8 622 6 %
1997, . O 96 40 669 8312 40 669 8 408 1%
indications of
1998 understated 663 23 384 7673 23 384 8 336 19 %
1999 revenues 0 33731 11 999 33731 11 999 7 %
2000 0 37 696 12 476 37 696 12 476 7%
1996-
2000 - 759 165 320 49 082 165 320 49 841 -

a Significant level of difference between overstated subsidy needs from the model and the verdict. 1-

tailed test.




