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Abstract: 
 
In the last three decades, many countries have restructured their network industries—
including railroads, telecommunications and electricity—to require that network 
providers grant access to independent carriers seeking to use their networks.  This paper 
argues that open access should be applied with caution.  The benefit of open access is that 
it generates competition among the firms seeking access to the network.  But high quality 
services require coordination between the access users and the access provider, if only to 
ensure that their equipment is compatible and that capacity is available when and where 
the users need it.  And that coordination is harder when the user and provider functions 
are located in separate firms instead of within a single integrated enterprise.  A simple 
analytic model of open access shows that it takes only a modest increase in coordination 
costs to offset the benefits of even fairly significant increases in competition.  And the 
experiences of railroads in Australia, Europe and North America with access suggest that 
coordination costs are likely to be high when the interface between the access provider 
and the access users is intimate and technically complex, the network is close to capacity, 
the access users differ in the network services they desire, there is little reciprocity 
between providers and users, and the access grants are broad rather than selective. 
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Open Access as a Competition-Coordination Tradeoff 

 
In the last three decades many countries have restructured their network industries—
including railroads, telecommunications and electricity—to require that network 
providers give access to independent carriers seeking to use their networks. The basic 
idea is that only some of the activities of these industries are inherent or natural 
monopolies, and that one can introduce more competition into those industries by 
opening access to the monopoly elements to newcomers.  Usually the monopoly is 
thought to reside in the infrastructure network that connects the customers but not in the 
services provided or carried over that network.  In electricity, for example, the wires of 
the distribution network are often thought to be a natural monopoly while power 
generation is not.  Similarly in railroads the track is thought to have the characteristics of 
a natural monopoly while the trains that operate over them do not. 
 
At a minimum the reforms require the incumbent network provider to open access to its 
network.  In some cases the incumbent network provider is allowed to continue to offer a 
full range of services in competition with the access seekers.  For example, a railroad 
could continue to manage both track and trains but would have to allow independent train 
companies to use its track.  In other cases the incumbent is forced to divest its monopoly 
network as a separate company or reorganize the network as a separate ring-fenced 
subsidiary.  Using railroads as the example again, the incumbent would continue to 
manage the tracks but its train operations would be hived off as a separate company or 
division.  The purpose of such divestiture or ring-fencing is to make it harder for the 
managers of the monopoly network provider to favor their old colleagues in the newly 
divested or hived off access seeking company.  Opening access is often referred to as 
“vertical unbundling” or, particularly when accompanied by divestiture or ring fencing, 
as “vertical separation” 
 
From a policy perspective vertical unbundling can be seen as a tradeoff between the 
benefits of increased competition among those seeking to use the network and the costs 
of reduced coordination between those access users and the access provider.  Quality 
services require the coordination of the operations and the investments of the access users 
and the provider, if only to make sure that their equipment is compatible and that capacity 
is available when and where the users need it.  The fact that the access user and provider 
functions have traditionally been integrated in the same firm strongly suggests that 
coordination between these two functions is much easier when they are provided by one 
firm, reporting to the same CEO and stockholders, than if they are provided by two 
independent firms. 
 
This paper uses a simple analytic model of the competition-coordination tradeoff and the 
experiences of railroads in Australia, Europe and North America to argue that unbundling 
should be applied with caution.  The simple analytic model suggests that it takes only a 
modest increase in coordination costs to offset the benefits of even fairly significant 
increases in competition.  The published empirical estimates of coordination costs are 
inconclusive, but the railroad case studies suggest the factors that are likely to determine 
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those costs.  In particular, coordination costs are likely to be high when the interface 
between the access provider and the access users is intimate and technically complex, the 
network is close to capacity, the access users differ in the network services they desire, 
there is little reciprocity between providers and users, and the access grants are broad 
rather than selective. 
 
To make these arguments the remainder of this paper is divided into four parts.  The first 
part presents the simple analytic model of the competition-coordination tradeoff and its 
implications.  This is followed by a very brief review of the published empirical estimates 
of competition benefits and coordination costs. The third part reviews the lessons about 
coordination costs from railroads in Australia, Europe and North America.  Australia and 
Europe have required their railroads to open access for many different types of freight 
and passenger services, and has encouraged track providers to spin off train operations as 
separate companies or ring-fenced subsidiaries.  In the United States and Canada, by 
contrast, the freight railroads remain largely vertically integrated in that each railroad 
operates most of the trains that travel over its tracks.   Only roughly 20 percent of the 
track is open to another railroad and much of that is the result of voluntary exchanges of 
access between railroads rather than government compulsion.  The final part speculates 
how the factors identified in railroads might apply in other network industries. 
 

The Simple Analytics of Open Access 
 
The tradeoff between competition and coordination with open access is illustrated in the 
simple diagram in Figure 1, originally developed by Oliver Williamson (1968) in his 
famous article on the economics of mergers.  Williamson used the diagram to illustrate 
how the public policy analysis of a merger involves a tradeoff between the potential loss 
in competition from the consolidation of the two firms and the cost savings that the 
consolidation might bring.  His diagram can just as easily be used to understand the 
tradeoffs in open access, however, since the vertical unbundling achieved by open access 
is simply a merger in reverse.  Instead of a loss in competition potentially offsetting a 
gain from reduced costs, a gain in competition potentially offsets a loss from increased 
costs. 
 
Without open access the incumbent integrated network provider charges its retail 
customers a price P1 per unit of traffic and supplies Q1 units of traffic.  (Think of the units 
of traffic as being shipments in the case of railroads, or minutes of telephone calls or 
months of broadband access in the case of telecommunications.).  The incumbent does 
not face effective competition from other networks and the government regulatory 
agency, if there is one, does not have the authority or the information needed to force the 
firm to price close to its costs.  Facing imperfect competition and regulation, the firm can 
charge a price (P1) that is above its marginal cost, MC1.  For simplicity’s sake we assume 
in the diagram that the marginal cost is constant, although the presence of economies of 
scale based on some fixed costs would not change the story significantly.  Under these 
assumptions the network provider with exclusive access earns surpluses equivalent to the 
rectangles labeled A and B, less any fixed costs. 
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If independent companies are given access, however, competition forces the integrated 
network provider and the access users to charge retail prices that are close to their 
marginal cost (including any fees that access users have to pay the network provider for 
their access).  That marginal cost increases to MC2, however, because coordination 
between the network provider and the access users is less effective when the access users 
are independent firms.  Opening access increases the retail customers’ surpluses in the 
amounts of the rectangle A (because they pay less for the traffic units they would have 
bought anyway) plus triangle C (because they buy more units at the new lower price P2).  
But the network provider and access users collectively lose surpluses in the amounts of 
rectangle A (because prices fall on traffic units that would have been purchased anyway) 
and B (because costs increase). 
 
Whether open access increases surpluses for society as a whole depends on whether 
triangle C is larger than rectangle B.  Rectangle A is simply a transfer from the network 
provider to retail customers, and thus ignored in conventional economic welfare 
calculations such as Williamson’s.  Rectangle A is often the cause of much of the 
political support and opposition to open access, however, and it may be critical to the 
financial health of the network provider if, as often is the case, it has economies of scale 
and thus must charge some traffic more than marginal cost in order to recover all their 
costs.  
 
A decision to require the integrated network provider to split off its network and access 
activities as separate enterprises or ring-fenced divisions can be understood as simply 
increasing the scope of the competition-coordination tradeoff.  On the one hand, the 
possibilities for effective competition are enhanced because the network provider has less 
incentive or opportunity to favor its own access-using unit over other independent access 
seekers.  In theory the industry regulator should prevent such favoritism but in practice 
the opportunities are so many and subtle that it may be difficult for the regulator to 
control.  On the other hand, the potential for lost coordination is also enhanced because 
separation means none of the services will be provided by a fully integrated firm.  If an 
integrated incumbent still serves part of the retail market then at least it will have more 
incentives and possibilities to coordinate those operations well. 
 
One objection to this formulation of the access issue is that the incumbent integrated 
provider may, because of its monopoly, be inefficient so that opening access might 
reduce costs instead of increasing them by allowing more efficient access seekers to enter 
the market.  This argument applies more clearly to incumbents that are government-
owned rather than private and profit maximizing. Monopoly or not, a profit-maximizing 
firm always has incentives to find the least costly method of producing its service and, in 
this case, would be motivated to contract with the more efficient access seeker to provide 
the retail services on its behalf.1  Open access may make it more acceptable to privatize 
the access users if the public or policymakers believe that access will be more effective in 

                                                        
1 This argument was originally made in the early 1980s by Robert D. Willig  and William J. Baumol  in the 
context of whether access prices had to be regulated by government or could be negotiated.  For a later but 
more accessible publication than their originals see Baumol, Ordover and Willig (1997).  Ergas (200X) 
points out that transactions costs associated with the negotiation may limit the possibilities for contracting.  
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reducing the threat of monopoly abuse than conventional economic regulation.  But one 
should distinguish the benefits and costs of privatization from those of open access.  And 
if privatization brings benefits in the form of reduced costs some of those are likely to be 
lost by opening access.  
 
An arguably more important shortcoming of the formulation in Figure 1 is that it is static 
and excludes the effects on innovation.  Whether open access would stimulate or retard 
innovation is unclear.  Many economists believe that competition stimulates more 
innovation than monopoly, which would give open access an edge.  But the competition 
is only among access users and not the network provider, which may limit the scope of 
innovation.  And innovations that require both the network provider and the access users 
to make investments or change their behavior may be harder to develop or implement, 
especially if the network provider is required to spin off its own access-using activities as 
a separate enterprise or ring-fenced subsidiary. 
 
All these limitations not withstanding, it is important to note that Figure 1 implies that it 
takes only a small increase in coordination costs to offset even a fairly significant 
increase in competition, and that even a small increase in competition creates a 
substantial transfer from network provider to the retail customers.  Table 1 shows the 
possibilities if the price elasticity of demand is -1 or -2, a reasonable range of elasticties if 
the integrated provider enjoys market power before open access is imposed.  If the 
competition generated by open access generates a retail tariff reduction of 20 percent and 
the elasticity of demand is -1, for example, then the welfare gain from the price reduction 
(triangle C) would be offset by only a 2 percent increase in costs (rectangle B).  The 
network providers would lose the equivalent of 22 percent of their revenues (rectangle A) 
although most of that (20 percent) would just be a transfer to customers and not a net gain 
or loss to society as a whole.  With an elasticity of -2 the maximum allowable cost 
increase is slightly higher (4 percent) but so too is the provider’s revenue loss (24 
percent). 
 

Published Empirical Estimates of the Benefits and Costs 
 
In railroads one would expect open access to generate only modest price reductions, if 
only because most railroads already face competition from so many other sources besides 
other railroads.  Railroads compete not only with other modes of transportation but with 
alternative locations and products.  A coal carrying railroad may have less to fear from 
trucks or barges, for example, than from coal mined at other locations or from other 
sources of energy. 
 
There are only a handful of published empirical studies of price reductions from access, 
all using data from freight railroads in the United States.  The small number of studies 
reflects the fact that rail freight tariffs have been confidential in North America since 
tariffs were deregulated in the 1980s, so the necessary data are hard to acquire.  Five 
studies estimate that a shipper with access to two railroads pays tariffs that are between 3 
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and 25 percent less than a shipper with access to only one railroad.2  The savings varies 
depending on how the access to the second railroad is preserved (e.g., through direct 
access versus reciprocal switching) and the type of commodity shipped, but most 
estimates cluster between 10 and 20 percent.  There are no similar published studies of 
freight tariffs in Europe or Australia, but press reports suggest that tariffs for carrying 
coal declined by 10 to 20 percent in Queensland when a second carrier entered the 
market, a remarkably similar result (Fagan 2008, p. 34).  
 
The lack of comparable studies of tariff reductions in passenger service stems in part 
from the fact that most passenger services are unprofitable from fares alone and must be 
subsidized.  This means that tariffs are dictated less by the market power of the railroads 
than by the subsidy budgets of governments.  Some researchers have estimated the 
savings in subsidy when governments tender contracts to provide unprofitable but 
socially desirable passenger services. But the reforms studied involve not just 
competition for a train operating contract but the replacement of a public train operator 
with a private one as well, which makes it difficult to disentangle the effects of opening 
access from those of privatization. 
 
Empirical estimates of the costs of lost coordination from opening access are suggestive 
but varied.  Analyses of data from freight railroads in the United States find consistently 
that there are economies of scope in providing track and train services jointly and that 
there are economies of traffic density in rail service, both results implying that opening 
access would increase costs (for example, Bitzan 2003; Ivaldi and McCullough 2008).  
One of these studies estimates that costs are 20 to 40 percent lower if tracks and trains are 
integrated in a single company than they would be if they were provided by two separate 
companies, although this estimate depends on extrapolations well beyond the range of the 
sample since U.S. freight railroads are highly integrated (Ivaldi and McCullough 2008).  
Another study, also using data from U.S. freight railroads, estimates that costs increase 
from 5 to as much as 40 percent when one railroad is compelled to switch cars from its 
customers to the tracks of a second railroad, a practice called reciprocal switching 
(Christensen Associates 2008).3 
 
Statistical analyses of costs or productivity in European railways reach conflicting 
conclusions on the effects of open access with some reporting that access increases costs 
(Growitsch and Wetzel 2006) but others that it reduces costs (Freibel et al. 2005, Cantos 
et al. 2010).  Part of the problem may be the difficulty, noted earlier, of distinguishing 
unbundling from privatization.  The available data on European railroads are also not as 

                                                        
2 See Karikari (2006), Grimm and Winston (2000), MacDonald (1989, 1987) and Winston et al. (2007) or 
the summary of the studies in Gomez-Ibanez (2009b, pp. 8-9). 
3 Christensen Associates find that there are economies of length of haul in that railroad costs increase less 
than proportionately with distance traveled.  This means that total costs will increase if, as in reciprocal 
switching, two railroads are used to complete a shipment instead of one.  The maximum cost disadvantage 
occurs if the railroads exchange cars at the midpoint of the journey.  While Christensen Associates’ 
estimate of economies of length of haul seems plausible, reciprocal switching is only one form of required 
access and (as they recognize) lost economies of length of haul are only one of the potential costs of lost 
coordination. 
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detailed as those for U.S. railroads, and comparing the costs of vertically integrated and 
segregated railroads poses some methodological challenges.4 
 
While the statistical analyses are suggestive, the experiences of Europe, Australia and the 
United States give a qualitative sense of the scale of the coordination costs and the factors 
that influence them. 
 

Factors that Affect Coordination Costs 
 
Australia: The Complexity of the Interface 
 
Australia’s experience with heavy-haul railroads illustrates how much the costs of 
coordination depend on the complexity of the interface between the network provider and 
the access user.  The more intimate and complex the relationship between the 
performance of the network provider and that of the access user, the more difficult it will 
be to coordinate that interaction through arms-length contracts between independent 
firms. 
 
Australia is apparently unique in that it has required open access in all network industries 
since the passage of the National Competition Act in 1995.  In keeping with the 
recommendations of an earlier independent inquiry (the Hilmer report), the Act mandates 
that providers of monopoly infrastructure offer access on reasonable terms to independent 
access seekers and recommends, but does not require, the separation of the access 
provider and user functions in separate enterprises.  The legislation sets out three methods 
for establishing access regimes.  The first gives the initiative to the infrastructure provider 
to voluntarily suggest access terms; these terms must then be reviewed and approved by 
the Australia’s main antitrust agency, the Australia Competition and Consumer 
Commission (ACCC).  The second gives the initiative to state governments to propose an 
access regime that then must be approved by the National Competition Council (NCC), a 
council that advises the Commonwealth on competition policy.  The last option gives the 
initiative to the access seeker to petition the NCC to “declare” a facility open for access; 
if the NCC approves, then the access seeker and provider negotiate terms, with arbitration 
by the ACCC in the event of an impasse. 
 
Australia’s railroads provide mainly freight rather than passenger services and had for 
many years been largely owned by the Commonwealth and state governments.  The new 
policy of mandated access encouraged most governments to separate track from train 
operations with most of the track ending up in government-owned corporations and the 
trains in private corporations.  In 1998 the Commonwealth created the Australian Rail 
Track Corporation (ARTC) to operate the inter-state track, for example, and it eventually 
assumed responsibility for intra-state track in some of the states.  The main exceptions to 
this pattern are in the coal-mining state of Queensland, where the state government still 

                                                        
4 One option is to aggregate the data for all the railroads in a country and treat the country as the unit of 
observation, but that aggregation reduces the sample size and may generate biases.  An alternative is to pair 
unbundled infrastructure and train companies to compare with integrated companies but the process of 
choosing the pairs seems arbitrary and likely to introduce errors. 
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owns a vertically integrated railroad, and in the Pilbara in Western Australia, where 
mining companies have built five private iron ore rail lines to connect their mines to 
ports. 
 
Both the Pilbara and the Queensland systems have been subjects of important disputes 
over access.  The Pilbara’s mines have made Australia the world’s largest exporter of 
iron ore and the region’s mining is dominated by two international companies, BHP 
Billiton and Rio Tinto, which are fully vertically integrated in that they own the railroads 
that connect the mines to the ports, as well as the cars and locomotives and the ports 
themselves.  A 1998 petition by a small mining company to declare one of the Pilbara 
railroads open to access was defeated in court on the grounds that the railroad was an 
integral step in the company’s system of converting ore into a processed and marketable 
product, much like a conveyor belt carrying half-finished products in a factory, and thus 
not subject to declaration. In 2004, however, Fortescue Metals, an Australian company 
that had vowed to become “a third force” in the Pilbara, petitioned to declare one of 
BHP’s railroad lines open. The NCC used the earlier court’s reasoning to uphold 
Fortescue’s petition since the rail line in question was transporting ore that was ready for 
export without further processing.  The petition was eventually expanded to include three 
other lines including two owned by Rio Tinto.  The NCC’s decision was appealed by 
BHP and Rio Tinto to the courts and then to the Australian Competition Tribunal (ACT) 
which, in 2010, decided to declare open only the two more lightly used of the four lines. 
 
The mines of Queensland and neighboring New South Wales have made Australia one of 
the leading exporters of metallurgic and thermal coal, and BHP and Rio Tinto are active 
in the region but much less dominant than they are in the Pilbara.   Queensland has 
maintained its railroad in state hands, although it set up track and train operations as 
separate ring-fenced subsidiaries as part of its access regime.  The state-owned train 
company, QRNational, has expanded its operations to other states and one of the more 
important private train companies, Asciano, has begun to operate in Queensland.  In 2009 
the state government, facing budget problems, proposed to sell the coal-carrying portion 
of the system as a vertically integrated railroad and estimated that it would fetch AU$7 
billion through an IPO.  The coal mining companies objected, arguing that a for-profit 
vertically integrated railroad would not provide access to independent train operators on 
fair terms, and in 2010 a consortium of 14 mining companies, including BHP and Rio 
Tinto, offered to buy the coal tracks for AU$4.85 billion predicting that the state could 
net an additional AU$2 billion from the sale of locomotives and cars. 
 
The intensity of the disputes over access to the iron ore and coal railroads reflects in part 
the practical importance of rectangle A in Figure 1.  The potential transfers between 
network providers and access seekers do not affect the total gains to society as measured 
in conventional welfare analysis, but they certainly affect the distribution of those gains 
among society’s members. At their core, the access controversies are about who will 
capture the lion’s share of the benefit from developing Australia’s mineral resources: the 
investors who built the mines or the investors who built the railroads.  BHP and Rio 
Tinto’s opposition to unbundling in the Pilbara and support for unbundling in Queensland 
makes perfect sense because they own the railroads in the first case but not in the second.  
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And with ore prices rising from US$43 to per ton in 2004 to US$138 per ton in 2010 it is 
not surprising that Fortescue built a rail line of its own parallel to one of BHP’s lines 
rather than wait for a favorable ruling or that, given ACT’s split decision, all parties in 
the Pilbara dispute may make a last appeal to the full Federal court (Garvey et al. 2010)  
 
But the disputes are also fueled by genuine concern about the costs of lost coordination in 
such specialized and sophisticated railroads.  So-called heavy-haul railways like those in 
Australia have two basic characteristics that complicate coordination.  The first is that 
they operate with axle loads of 30 to 40 tons, far exceeding the 20 to 25 tons on normal 
railroads and stretching the frontiers of the technology of steel wheels on steel rails.  That 
wheel-rail interface is, of course, also one of the most obvious points of interaction 
between track and train operators. Wheels that are not in true damage rails and rail that is 
not in profile damages wheels, and the risk of damage or derailment increases 
exponentially with the weight of the axles.  Even if the wheels and track are up to 
standard, the cars must be loaded carefully to avoid excess weight and imbalances and 
the train driver must manage his acceleration, braking and speed carefully to prevent 
derailments.  And with such heavy trains, often hundreds of cars long, derailments can 
cause considerable damage to the tracks and the trains and put a line out of service for 
days.  Contractual standards must be devised for the maintenance of track and wheels, 
loading, the training and performance of train drivers and the system for fault-finding and 
penalties when things go wrong. 
 
The second important characteristic of heavy-haul railroads is that they are typically only 
one part of a complex and capital-intensive process for bringing minerals to market.  The 
process begins with the mining of the ore or coal.  At the mine mouth the ore or coal may 
be washed, graded or otherwise processed before being put in stockpile yards until a train 
arrives and it can be loaded with specialized equipment.  On arrival at the port the ore 
may be loaded directly onto a ship or, more often, placed in stockpile yards, blended with 
ores from different mines to meet customer specifications, and then loaded when a ship 
and berth are available.  Each one of these steps has capacity limitations and is subject to 
unexpected breakdowns or delays, and the difficulties of coordinating the capacities and 
operations becomes even more difficult the more different companies are involved in the 
many steps. 
 
Concerns about coordination in heavy-haul systems gained credence in 2006 and 2007 
when the Goonyella Supply Chain, the infrastructure system used to export coal from the 
Bowen Basin in Central Queensland, became so congested that mine operators were 
unable to deliver their contract tonnages.  Unlike BHP and Rio Tinto’s Pilbara supply 
chains, which were completely integrated, the Goonyella chain included 12 mines 
operated by 10 different mining companies, one railroad infrastructure company, one 
train operating company, and two independent port terminals.   
 
An independent review of the Goonyella Supply Chain commissioned by the Queensland 
government concluded that the chain’s underperformance had cost Australian producers 
AU$1.2 billion in lost sales in less than a year, and blamed “fundamental problems … 
associated with day-to-day operations of any common user rail and port system” 
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(O’Donnell 2007).  One of the many problems the review cited was “lack [of] flexibility 
in daily operations and scheduling making it hard to implement strategies at short notice 
to maximize system throughput.”  Multi-user systems are typically run as scheduled 
operations, for example, so that if a mine is not ready to load at its appointed time it is 
difficult to redirect the train to a mine that is ready. Implementing changes is slow 
because of the need to build a consensus from the many participants and to secure 
approval from the regulator.  And technical standards tend toward the “lowest common 
denominator” because there is seldom an incentive in the contracts for exceeding 
standards and because experiments with technical or operational improvements are harder 
in a multi-user context. The operational and commercial relationships between system 
participants are so complex that it is difficult for the contractual frameworks that 
underpin the system to capture them well. 
 
The problem of the wheel-rail interface is found in normal passenger and freight railroad 
systems too.  It is not as extreme as it is in heavy-haul railroads or high-speed passenger 
rail lines such as Japan’s Shinkansen or France’s TGV, which are heavy-haul’s cousins in 
pushing the steel-on-steel technology to its limits.  And this helps to explain why it is 
hard to think of a heavy-haul or high-speed system in the world that operates with open 
access.5  But even in normal railroads the wheel-rail interface is more critical than the 
rubber tire-asphalt interface in highway systems (Fels 2009).  Heavy truck axles can 
severely damage pavement, especially if the pavement was not designed to accommodate 
heavy loads.  But given the proper pavement, road operating costs are not affected by 
how well maintained the tires are, nor are truck operating costs greatly affected by road 
smoothness, at least within broad limits.  And this observation may help to explain why 
open access has been the norm for highway systems but not traditionally for railroads.  
 
Europe: Capacity and Heterogeniety 
 
The experience of Europe, and particularly Britain, suggests that the problems of 
coordination increase rapidly as the network approaches capacity and when the access 
users vary in their network requirements. The closer the network is to capacity the greater 
the need for maintenance, the harder it is to schedule maintenance without disrupting 
service, and the more important it is to establish incentives for the provider to invest in 
added capacity. The more heterogeneous the access users the more difficult it is to reach 
a consensus about how the scarce remaining capacity should be allocated or the types of 
new investment needed. 
 
In Europe, Sweden pioneered in opening access and introducing competitive tendering 
for rail passenger services in the late 1980s.  Reform spread rapidly in the 1990s, 
however, after the European Commission (EC) came to view open access as a means of 
improving rail service and reversing the decline in rail’s share of traffic, particularly for 
long-distance freight (Nash 2006).  In a series of directives beginning in 1991 the EC 

                                                        
5Among the few exceptions are the Eurotunnel, which is used by independent train companies providing 
high-speed passenger services (Eurostar) as well as more conventional freight and car-train services. The 
Malbanan heavy haul ore line in Sweden has open access but apparently all or most of the trains are 
operated by one mining company. 
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eventually required all member states to establish separate organizational entities for 
infrastructure and train operations and to maintain separate accounts for passenger and 
freight services.  The directives also gradually expanded the types of railroad services for 
which access for independent train operators had to be provided.  The original 1991 
directive required open access only for international container freight services but later 
directives extended access to all freight services, domestic and international (by 2007), 
and for all international passenger services (by 2010). 
 
Continental Europe does not provide much of a test of the coordination costs of access 
for two reasons.  First, the continental network has yet to be strained by the addition of 
large numbers of new train services.  A key reason is that the EC did not require, and 
most continental countries did not pursue, open access for domestic passenger services,6 
an important omission since passenger trains are much more important than freight in 
Europe.  Most domestic passenger services in Europe require government subsidy, and 
the EC apparently feared that private operators would cherry pick the few profitable 
services leaving governments with an even larger subsidy bill.   A number of countries 
put these services out for bid to independent train operators, but the tenders were 
typically for services that had been provided for many years so that the network provider 
had long experience in providing the train paths required.  And entry by independent train 
operators into freight and international passenger services has been modest overall, 
apparently posing little strain so far on the network (Gomez-Ibanez 2009a, pp. 7-8). 
 
Second, the network providers in continental Europe remain government-owned and 
often heavily subsidized, which presumably reduces the incentive or need for conflict 
with the access users.  Some countries responded to the EC mandate to unbundle by 
establishing separate state-owned infrastructure and train operating companies (Denmark, 
Finland, France, the Netherlands, Spain, Sweden, Portugal and Norway), or separate 
infrastructure entities within the same state-owned railroad company (Austria, Belgium, 
Greece, Ireland and Luxembourg), or under a common state-owned holding company 
(Germany and Italy) (NERA 2004, p. ii).  But in 26 out of 27 European countries both the 
network provider and the incumbent train operating company remained in state hands, the 
sole exception being Britain.  Moreover, only a handful of the network providers were 
expected to recover their costs from the fees they charged access users (Gomez-Ibanez 
2009b, p. 9). 
 
Great Britain is a far more relevant test of the difficulties of open access because Britain 
privatized the unbundled companies instead of leaving them in government hands and 
because all services, instead of just a small fraction, were operated by new private 
carriers. Between 1994 and 1997 Britain divided the state-owned and vertically integrated 
British Rail into more than 70 different private companies including an infrastructure 
provider called Railtrack, and 25 passenger and 6 freight train operating companies as 
well as other track maintenance and rolling stock leasing companies. For the first several 
years the reforms seemed to be a success as services and patronage increased while 
government financial support was relatively steady.  By 2001, however, Railtrack was in 
                                                        
6 The EC excempts international train services, which are allowed to take on and discharge passengers at 
any point on an international route, including stations located in the same member state. 



 11

bankruptcy and the next year the government reorganized it as a not-for-profit enterprise 
and heavily increased subsidies to the rail sector (Shaoul 2006, p. 157).  The immediate 
causes of Railtrack’s bankruptcy were a series of three fatal accidents and a serious cost 
overrun on a project to upgrade speeds and capacity on the West Coast Main Line 
(WCML), a key route connecting London, Birmingham, Manchester,a Liverpool, 
Glasgow and Edinburgh.  But both the accidents and the cost overruns had their roots in 
the difficulty of aligning the incentives of the unbundled companies through contracts, 
especially as the system approached capacity.7  
 
Many of the coordination problems were related to the scheme of access charges and 
penalties that the government regulators established for the unbundled industry.  The plan 
was for Railtrack to be financially self-supporting from the access charges that it 
collected from the train operating companies with public subsidy going to the train 
companies instead of directly to Railtrack.  The 25 passenger train franchises would be 
competitively awarded to the companies that requested the least government subsidy to 
provide the level of service required.  Freight train operators would not be eligible for 
public subsidy although their access charges would be set to cover only the marginal 
costs of additional train paths.  The access charges were supplemented by a complex 
system of performance penalties and bonuses designed to encourage the punctuality and 
reliability of trains.  If Railtrack did not make a path available on schedule it had to pay 
the delayed train operator a substantial penalty.  If the path was not available because the 
track was blocked by another train company, however, then Railtrack could recover its 
penalty from the train company at fault. 
 
The initial schedule of access charges encouraged an unexpectedly large increase in 
congestion on the network.  The charges were based on a 1993 accounting study that 
estimated that 91 percent of Railtrack’s costs were fixed and only 9 percent were variable 
with the number of train kilometers. But the low variable component made it relatively 
inexpensive for train operating companies to add trains to their schedule.  And the 
increase in traffic on the network made it more difficult for Railtrack to provide paths 
when promised or to schedule track maintenance without incurring penalties.  The 1993 
accounting estimates were based on the assumption, probably true at the time, that 
Railtrack had excess capacity.  But the increase in traffic absorbed much of the available 
capacity, especially in the Southeast where London commuter services often shared the 
same tracks with regional and intercity trains.  
 
In 1995 the industry’s economic regulator, ORR, responded by limiting the additional 
paths that a train operator could request as of right and by requiring the train operator and 
Railtrack to negotiate the cost of any further paths, with the regulator ready to intervene 
in the event of an impasse.  ORR could have responded instead by issuing a new schedule 
of access charges with higher per-train-kilometer charges that varied with congestion and 
infrastructure construction costs.  The regulator chose negotiation presumably because of 

                                                        
7 A few knowledgeable observers argue that Britain’s reforms were workable and failed only because of 
hasty implementation or political interference (Nash 2006 and Glaister 2006) but most blame the difficulty 
of aligning the incentives of the unbundled companies through contracts (Compton and Jupe 2007, Gomez-
Ibanez 2003 and 2006, Gourvish 2002, Marshall 2002, Tyrall 2003 and 2004; and Wolmar 2001 and 2005). 
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the difficulty of prescribing an appropriate schedule of preset access charges given that 
the level of congestion and the cost of new capacity varied so much by location, day of 
the week and time of day.  Negotiation proved so cumbersome, however, that in 2000 the 
ORR reversed course and ordered Railtrack to prepare a new schedule of charges that 
varied by location, time and train speed.  The new charges were still largely fixed (82.7 
percent), however, because delay risks were not included.8  
 
The accident that helped precipitate Railtrack’s bankruptcy occurred at Hatfield in 2000. 
Two earlier fatal accidents at Southall in 1997 and Ladbroke Grove in 1999 had received 
less attention at the time, in part because the restructuring of the railroad did not appear to 
be an important contributor to those accidents, although in retrospect restructuring played 
a role in both (Gomez-Ibanez 2003, pp. 284-285)9.  The Hatfield accident, by contrast, 
seemed from the outset to be largely the fault of Railtrack and industry restructuring. 
Four passengers died when an intercity train travelling at 125 mph derailed on a curve 
after shattering a 50-meter piece of badly worn rail into 300 pieces.  Subsequent 
inspections revealed that cracked rails were much more common than thought, provoking 
speed restrictions all over the system for the better part of a year and enormous 
performance penalties for Railtrack.  
 
Coordination problems contributed to the Hatfield accident in several ways (Wolmar 
2001, pp. 155-179).  The Railtrack subcontractor responsible for maintaining the Hatfield 
track had identified the section as needing replacement 21 months before the accident, 
but Railtrack may have been skeptical because new rail made the subcontractor’s job 
easier while Railtrack bore all the costs.  In any event, Railtrack did not schedule a brief 
closure for replacement until March 2000, and that was unsuccessful because the crews 
had not brought the proper equipment to unload the new rail at the site.  Having paid 
penalties once for a closure, Railtrack had been reluctant to do so again in the busy 
summer season and had scheduled the replacement for November, a month after the 
accident.  Some observers also suspected that the track was being damaged by train 
wheels with flat spots in them, and that flat spots had increased because the train 
operating companies bore all the cost but little of the benefit from truing the wheels 
 
The other major contributor to Railtrack’s bankruptcy, the cost overruns on the WCML, 
was caused by the difficulties of delivering network improvements in an unbundled 
railroad industry.  The ORR had established that any train operating company that wanted 
                                                        
8 In any event the charges were not scheduled to go into effect until May of 2002 but Railtrack went 
bankrupt before they did (Gomez-Ibanez 2003, pp. 280-284). 
9 With the benefit of hindsight, lack of coordination contributed to the earlier accidents as well.  In the 
Southall accident an intercity express train passed several danger signals and collided with a freight train, 
killing seven people.  Safety investigators blamed the accident on driver inattention, but a backup warning 
system on the intercity locomotive was not working because of poor communication between the train 
operating company and the Rosco that maintained the engine.  In the Ladbrooke Grove accident a 
commuter train passed a danger signal and collided with an intercity express, killing thirty-one people.  
Investigators blamed a combination of driver error, poor signal placement and lack of Automatic Train 
Protection on a congested part of the network.  Unbundling was also at fault, however, in as much as a 
review of the signal’s placement had been recommended before the accident, but had never been held 
because of confusion over whether Railtrack or the train operating companies were responsible for the 
follow up. 
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an increase in capacity on the lines it used would have to negotiate with Railtrack over 
the added access charges required, with the regulator to intervene in the event of an 
impasse. The WCML is a key route connecting London, Birmingham, Manchester, 
Liverpool, Glasgow and Edinburgh and is used by over two thousand intercity, regional, 
commuter and freight trains a day.  West Coast Trains, the train operating company that 
won the franchise to provide long distance passenger train services on the WCML, 
wanted to upgrade the speeds to 140 mph to make its services competitive with those on 
the East Coast Main Line.  
 
The negotiations among West Coast Trains, Railtrack and the other operators on the line 
proved impossibly complex (Gomez-Ibanez, 2003, pp. 287-289).  One difficulty was that 
the limited duration of the train franchises made it harder for Railtrack and the train 
operating companies to agree on how rapidly the investments should be recovered.  West 
Coast Train’s franchise was for 15 years while the commuter and regional operators 
typically had franchises for only 7 years.  The train operators contended that these 
periods were too short to recover such a substantial investment, but Railtrack was loath to 
assume the commercial risk that the additional and higher speed paths would be desired 
by the next generation of train franchise operators.  Another problem was that the 
facilities to be improved were used by many different train operating companies with 
different interests in the design of the project.  In particular there were significant 
disputes between West Coast Trains and the operators of slower commuter, regional and 
freight trains about the types of the improvements needed and who should be responsible 
for the costs.   
 
After two years of negotiation, in 1998 the ORR approved an incomplete agreement for a 
140-mph upgrade for fear that further delays would kill the project.  The regulator 
ordered Railtrack to continue to work out the unresolved issues with the train companies 
while the ₤2.1 billion project was underway.  By January 2000, less than two years later, 
Railtrack reported to the regulator that the cost estimate for the upgrade had more than 
doubled to ₤5.8 billion.  Railtrack’s ability to manage complex engineering projects like 
the WCML was almost surely weakened by the loss of engineering talent during the 
industry’s restructuring.  But the approval of an incomplete agreement may have left 
Railtrack with the impression that the government had assumed some obligation to assist 
with any problems that might arise. In 2001 the government, fearing further cost 
overruns, forced Railtrack into bankruptcy, ending Britain’s experiment with a 
completely privatized and unbundled rail system.  
 
North America: Reciprocity and Selectivity 
 
The United States and Canada illustrate the importance of reciprocity and selectivity in 
reducing the coordination costs of access.  If network providers have reciprocal rights to 
other providers’ networks then they have stronger incentives to treat access users well.  
And if most of the competitive benefits can be achieved by opening access to only small 
portions of the network, then the ratio of benefit to cost may be improved. 
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The United States and Canada differ from Australia and Europe in that there is no broad 
mandate for railroads to provide access to their tracks or to separate track from 
infrastructure.  In both countries, the freight railroads remain vertically integrated in that 
each railroad operates most of the trains that travel over its tracks.  The grants of access 
are selective in that they cover only roughly 20 percent of the freight railroads’ tracks and 
often permit only limited activities.  An access user may have the right to operate its 
trains over the provider’s track but not to pick up or drop off cars, for example, or to 
require the access provider to pick up and drop off cars on its behalf, but not operate its 
own trains over the tracks (Gomez-Ibanez 2009b). 
 
Many of the grants of access were exchanged voluntarily during the late 19th and early 
20th centuries as the railroads were expanding their networks.  Some facilities are shared, 
the most common being a local switching or terminal railroad that picks up and drops off 
cars in a small area.  Often city governments encouraged railroads to form terminal 
railroads to prevent their communities from being crisscrossed with duplicate tracks.  In 
other cases the railroads exchanged access rights.  For example, two railroads with 
parallel main lines that were operating near capacity might exchange rights so as to 
operate the two lines as a one-way pair, a practice known as directional running. 
 
Other grants were effectively imposed by government as part of efforts to reverse the 
financial decline of the railroads in the last third of the 20th century.  During the 1970s 
both the United States and Canada created government-owned companies, Amtrak and 
VIA, to relieve the freight railroads of the responsibility for providing money-losing 
intercity passenger services.  In return the freight railroads agreed to provide the two 
passenger companies access to their tracks on reasonable terms.   
 
When relief from passenger service proved insufficient to reduce the threat of railroad 
bankruptcies, in the 1980s both countries substantially deregulated freight railroad tariffs 
and controls over entry and exit.  Deregulation was very successful in restoring the health 
of the industry, turning North America’s freight railroads into international models of 
productivity and profitability.  But some of the gains were achieved by two waves of 
mergers that reduced the number of railroads that some shippers had access to.  In the 
United States, the industry’s regulatory agency responded in the 1990s by developing a 
policy that future mergers would be approved only if the merging railroads granted a 
third railroad access to any shipper who might otherwise see the number of railroads they 
could chose from reduced from 2 to 1.  In part because this access requirement was 
imposed only in the last wave of mergers, the access rights involved account for only 
about 3 percent of the track miles in the United States (Gomez-Ibanez, 2009b). 
 
Canada did not have to impose similar requirements both because there had long been 
only two major railroads and because it already had a form of limited track access called 
inter-switching.  Inter-switching was established over 100 years ago to prevent over 
building, particularly in urban areas.  It allows shippers with access to only one railroad 
at either origin or destination to have their shipment transferred to another carrier if the 
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origin or destination point is within 30 kilometers of an interchange point between the 
two railroads.10  
 
Some of the voluntary exchanges of rights are still active and appear to be working 
relatively smoothly, although there is very little public information about their use.  The 
rights are sufficiently important in Southern California, for example, that the two major 
western railroads–Burlington Northern-Santa Fe (BNSF) and the Union Pacific (UP)– 
maintain a joint dispatch center in part to manage track shared under voluntary 
agreements between two of their predecessor railroads (the Santa Fe and the Southern 
Pacific).   To the extent that the agreements are active and useful, it is probably due to 
their voluntary and reciprocal nature.  The fact that many of the agreements are 
inherently reciprocal, as with directional running, and that the railroads appear to have 
many agreements with one another, presumably limits the incentives for opportunistic 
behavior in the implementation of the agreements.  The temptation to take advantage of 
your partner in one agreement is reduced by your vulnerability in other agreements. 
 
The importance of reciprocity is illustrated by the difficulties encountered in its absence.  
Amtrak is dependent on other railroads because it owns only about 500 miles of the track 
it operates over, all in the busy Northeast Corridor stretching from Washington through 
Philadelphia and New York to Boston.  The freight railroads are not dependent on 
Amtrak, however, because they operate almost exclusively over their own tracks in the 
Northeast.  Not surprisingly, the percentage of Amtrak trains that experience delays and 
the percentage of delays attributed to interference from other railroads’ trains (rather than 
signals or track) are much higher off the Corridor than on (Gomez-Ibanez 2009b).   The 
high levels of interference by other railroads’ trains are striking because both the law and 
Amtrak’s access agreements require that its trains receive priority in dispatching.  
Slotting an Amtrak train into a busy freight corridor is presumably difficult, particularly 
if the train is already behind schedule.  But it would not be surprising if the freight 
railroad dispatchers do not try as hard as they might, especially since they are not 
vulnerable to Amtrak’s dispatching elsewhere. 
 
The advantages of reciprocity may also decline if there are more than two railroads 
involved, as illustrated by the experience of the Belt Railway Company of Chicago 
(BRC) the switching and interchange railroad in the Chicago area.  Chicago is the most 
important railroad hub in the central United States, with a quarter of the nation’s rail 
traffic passing through it.  The BRC network dates back to the 19th century, however, and 
is so heavily congested that it often takes rail freight two days or more to pass through the 
region and train speeds average 7 to 12 mph (Blei 2006, Belt Railway Company 2008).   
BRC is owned jointly by six of the seven large U.S. and Canadian railroads, which, 
together with Chicago’s civic leaders and metropolitan planners, developed a program of 
78 improvements costing $1.5 billion in 2003.  The program soon stalled because the 
railroads were only willing to commit $200 million of their own funds hoping that much 
of the balance would be financed by federal highway grants.  The expectation of highway 
funds was understandable given that many of the projects involved separating highway-
                                                        
10 There are two other forms of track access in Canada but they have not been used for many decades; for a 
more complete discussion see Gomez-Ibanez (2009b, pp. 19-22). 
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rail grade crossings.  It is striking, however, that the freight railroads could not develop a 
more effective program given that delays in Chicago must cost them many millions of 
dollars each year.  Part of the difficulty presumably is that some projects benefit certain 
railroads more than others, creating conflicts over priorities.  And to the extent that the 
projects benefit all there must be an incentive to try to free ride on the contributions of 
others.  Evidence of disagreements emerged when one BRC owner, Canadian National 
(CN) withdrew its commitment in 2006 and bought a small, run down and almost 
forgotten railroad that could provide it with a bypass around Chicago (Roth 2008). 
 
There is limited information on how well the access rights imposed as a condition of 
mergers in the United States or the inter-switching requirements in Canada actually work.  
In five years of hearings held by regulators to monitor implementation of the last two 
mega-mergers in the United States, for example, there were some complaints from 
shippers and railroads about access-related service and investments, but not as many as 
one might expected given the scale of the rights involved.  The small number of 
complaints does not necessarily mean that track access is working smoothly, however, 
since both the railroads and the shippers have a stake in defending the access regime.  
The railroads are unlikely to complain that track rights are not working smoothly for fear 
of provoking the government to impose a more intrusive remedy for the potential 
competitive harms of mergers.  And the shipper associations are also inhibited in 
complaining because they hope to eventually persuade the government to extend similar 
access rights to other shippers. 
 
There are good reasons for believing that the competitive benefit is stronger and the 
coordination costs lower, however, when these access rights are for short distances.  In 
the United States, for example, the track rights that give access to small numbers of 
shippers far from access-seeking railroad’s track were seldom exercised.  An access 
seeking railroad has little incentive to send a locomotive for hundreds unless it can pick 
up a relatively full train.  The lost economies from a short train might be tolerable for a 
relatively short switching movement but loom larger the longer the distance that must be 
travelled over the other railroad’s track. 
 
Similarly in Canada recent proposals to essentially extend inter-switching beyond 30 
kilometers were ultimately rejected by the government on the grounds that they would 
cause serious coordination problems.  The key difficulty was the near impossibility of 
setting a price for access low enough to make competition a credible threat yet high 
enough to allow the host railroad to cover its costs.  Railroad infrastructure is subject to 
strong economies of traffic density, so that railroads must charge some traffic tariffs 
above marginal cost if they are to stay in business.  Charging marginal cost for access 
would potentially bankrupt the host railroad, and even charging average cost would be 
problematic since the host railroad must charge at least some traffic more than average 
cost if it its average tariff is to equal or exceed its average cost.  Canadian regulators had 
set the inter-switching rate to cover their estimate of the average variable cost of inter-
switching plus a 7.5 percent contribution to fixed costs.  The arbitrary contribution was 
not controversial, however, because the access charge tariff applied to at most the first 30 
kilometers of the movement, leaving plenty of scope for the incumbent or the access-
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seeking railroad to tailor the total fixed-cost contribution to the shipper’s willingness to 
pay.  Applying inter-switching to longer movements would make setting access prices far 
more controversial, the government reasoned, and not worth the effort given that existing 
system seemed to be performing reasonably well (Canada Transportation Act Review 
Panel 2001, Padova 2007). 
 
A final important example of compelled access in North America—the Powder River 
Basin Joint Line—suggests that the costs of reduced coordination are not insignificant 
even when only two railroads, short distances and high densities are involved.  The line is 
jointly owned by BNSF and UP and serves one of America’s major coal-producing 
regions located in southeastern Montana and northeastern Wyoming.  Interest in the 
Powder River Basin increased in the 1970s because thick veins of low-sulfur coal lie near 
its surface.  When the two railroads applied to build lines into the basin, the industry 
regulators decided that duplicate lines would be wasteful and in 1976 approved a 
proposal for the two railroads to build a 103-mile jointly owned line.  By 2007 the line 
was carrying 359 million short tons of coal, mostly to electricity generating stations 
across the West and Midwest. 
 
The joint line has been a tremendous operational and financial success, with the owners 
gradually double-tracking and then triple-tracking the entire line with quadruple-track in 
some sections.  Cooperation is easier because there are only two owners with equal 
shares.  Investment costs are split 50-50, while maintenance costs are apportioned 
according to actual use.  The owners also are in the same business, which makes them 
competitors but also means that they share a common understanding of the technical, 
operational and economic challenges they both face.  It probably also helps that they have 
been partners from the beginning, and have a relationship based on a shared history with 
a shared investment. 
 
The two railroads have taken steps to reduce coordination problems, most notably by 
vesting the responsibility for the operation and maintenance of the joint line in one party, 
BNSF.  Having one railroad control dispatching is essential to safety and output given the 
large numbers of trains on the line at any given moment.  But UP feels it necessary to 
assign staff to observe in the dispatch room and ensure that their trains are treated fairly.  
And BNSF and UP teams jointly inspect the facilities so that UP cannot complain that 
BNSF is not maintaining their investment properly.  
 
The BNSF and UP have also taken the unusual step of contracting with an independent 
third party to plan the expansion program for the line.  Each year the independent 
consultant surveys the mines about their projected shipments, develops a plan to upgrade 
capacity and submits those changes to the two railroads for their approval.  The two 
railroads have the expertise to do the capacity planning internally, but if planning were 
entrusted to just one of the partners it might cheat subtly by, for example, locating the 
new crossovers or sidings in places that favored its operations over the operations of the 
partner.  
 



 18

The problems of coordination on the joint line are also alleviated to some extent by 
policies of maintaining excess capacity.  The joint line has had the capacity to move more 
tons than it needs most years, with the notable exception of 2005-2006 when demand for 
low-sulfur coal surged unexpectedly.  Capacity shortages still occur during accidents and 
other disruptions, or when one railroad has missed some of its slots and wants to add 
extra trains to recover.  But the fact that there is normally enough capacity reduces the 
extent to which the two railroads compete for train slots. 
 
Finally, wheel-rail interface problems are also reduced because the Powder River trains 
travel many more miles on their own railroad’s tracks than they do on the joint line.  The 
joint line is 103 miles long, but the coal moves to power stations as far west as 
Washington, as far south as Texas and as far east as Michigan, Indiana, Pennsylvania and 
Arkansas.  Poorly maintained wheels would do more damage to the railroad’s own track 
than they would to the joint line. 
 
Despite these efforts, it is likely that the joint line has higher costs and lower output than 
it would if it were owned and operated by only one railroad.  The throughput of the joint 
line is heavily dependent on the smooth operation of the mines and the trains—if mining 
stopped, there would soon be trains parked everywhere and if the trains stopped the 
mining would soon stop too.  To prevent the joint line from being blocked by parked 
trains, the BNSF dispatchers will not allow a train on the joint line unless it has an open 
slot at a mine.  Thus a train will miss its slot if either it or the mine it is to load from is 
not ready for it on time.  To reduce this possibility the two railroads have large staging 
yards near the joint line where trains and crews wait for the opportunity to enter.  The fact 
that each railroad would prefer to fill a missed slot with another of its own trains means 
that the two railroads keep more trains and crews in reserve than they would have to if 
they were a single company.  The availability of an extra BNSF train does not help UP 
avoid a missed slot and vice versa, but if the trains were interchangeable then one could 
achieve the same level of reliability with fewer trains in reserve. 
 
In sum, the Powder River Basin joint line demonstrates that shared facilities are not 
necessarily neglected, particularly if regulators leave the railroads no other options to 
carry the traffic and if the facility is developed as an equal and long-term partnership, in 
this case for over three decades.  It is widely rumored in the industry that the margins 
earned carrying Powder River coal are generous, which must make coordination easier as 
well.  But even in the joint line the added costs of coordination are substantial and take 
the form of duplicate dispatchers and track inspectors, independent capacity planners, 
excess infrastructure capacity, larger staging yards, and more reserve trains and crews. 
 

Conclusions and Applications to Other Industries 
 
The decision to open access in a network industry involves a tradeoff between added 
competition and lost coordination, and Williamson’s simple analytic model shows the 
importance of focusing on the lost coordination as much as the added competition since 
only a small increase in coordination costs can offset a fairly substantial price reduction 
from added competition.  In the case of railroads there are only a few empirical estimates 
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of the benefits of added competition or the costs of lost coordination from access, and 
those estimates, mainly from U.S. freight railroads, are fairly discouraging.  Access to a 
second railroad reduces tariffs by about 20 percent, too little to offset the estimated cost 
reductions of 4 percent or more. 
 
Our qualitative review of the experience with open access in Australian, European and 
North American railroads suggests, however, that the costs of lost coordination vary 
considerably according to the particular circumstances.  Coordination costs are lower if 
the interface between the network provider and the access user is simple and robust, if 
there is excess capacity in the network, if all the access seekers desire similar features in 
the network, if there is reciprocity in access rights that limits incentives to behave 
opportunistically, and if most of the competitive gain can be achieved by granting rights 
to only a small portion of the network. 
 
These observations suggest that open access is not very attractive for many types of 
railroad services.  Heavy-haul freight railroads might generate the greatest competitive 
benefit since they typically face competition from other locations and products but not 
other modes of transportation.  But they are often operating over networks that are near 
capacity and the interface between access providers and seekers is very complex, both 
problems that can be reduced but not eliminated if access is needed only for a small 
portion of the movement (as in the Wyoming Powder River Basin).  Passenger services 
sometimes operate over networks with excess capacity but they already suffer from 
intense competition from other modes so the competitive benefit would be small.  The 
interface passenger services is also fairly complex and critical because of the importance 
in of reliability and speed, and grants of access for only small portions of the movement 
are not sufficient to generate effective competition.  Government-subsidized passenger 
services are something of an exception in that the subsidy insulates the railroad from 
competition from other modes, so that it may be useful to introduce competition by 
awarding a concession for the service to the bidder proposing the lowest subsidy.  That 
concession could include responsibility for the infrastructure as well as the trains, 
however, to reduce the kinds of coordination problems that crippled Britain. 
 
The observations are also helpful for understanding the possibilities for access in other 
network industries, such as telecommunications.  The competitive benefit from open 
access has declined significantly with the proliferation of competing technologies in 
voice telephony (fixed wire, mobile and voice over internet) and more recently in 
broadband (DSL, cable modem, wireless, fiber and broadband over powerline).  In 
localities that still lack competing technologies, open access is significantly less attractive 
in broadband than voice telephony.  In broadband there is greater pressure for capacity 
expansion, the capacity and quality of the service provided depends more heavily on the 
interface between the lines and electronic equipment of the provider and those of the 
access seeker. Moreover, broadband technologies are evolving rapidly creating 
significant uncertainties about the nature of the user-provider interface.  In voice 
telephony, by contrast, the technology is simpler and more stable and the requirements of 
different access users are similar. 
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