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The European Bus with a
High Level of Service (BHLS):
Concept and Practice

ODILE HEDDEBAUT, BRENDAN FINN, SEBASTIEN RABUEL and FRANCOIS RAMBAUD

The paper discusses the respective American Bus Rapid Transit (BRT) and
European Bus with a High Level of Service (BHLS) concepts and compares their
approaches. It outlines how the BHLS concept has emerged in Europe and the
conditions under which it has been implemented. Secondly, it describes the main
BHLS characteristics, the gains in ridership findings for several case studies in
different European countries and reports the main findings concerning ridership
gains for ten specific bus lines: two in Sweden and fwo in France, and one each in
The Netherlands, Germ.imy, Spain, Italy, Ireland and Finland.

Introduction

improvements in bus transport have been
observed throughout Eurcpe since the 1990s
and are texmed ‘Bus with a High Level of
Service’ (BHLS). Sweden developed this
concept with a “trunk network’ in Stockholm
and BHLS lines in Jonkdping, Lund and
Gothenburg. England and Ireland do it under
the name of ‘Quality Bus Corridor’. France
expands its concept of Bus a Haut Niveau
de Service (BHNS) in many towns. Germany
and Spain have their BHLS Metrobus concept
and The Netherlands apply it under the
name of Hoogwaardig Openbaar Vervoer
(HOV). These countries have followed the
same ‘systemic’ approaches that seek both
to increase bus ridership and the quality of
service and to adapt the service offered to the
European urban and economic contexts.

In order to study European BHLS imple-
mentation, to develop a comprehensive
approach to bus provision and to determine
best practices, a collaboration between four-
teen FEuropean countries' was launched
through a COST? Action approved in April
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2007 called ‘Buses with a High Level of
Service (BHLS): Fundamental characteristics
and recommendations for decision-making
and research’. The objectives of this paper are
to share the current state of the art and know-
how in this field, to find and compare the key
results as well as to understand the limits and
difficulties of the BHLS implementation.

The Development of BRT in North America

North American towns have developed with
diffuse, low-density suburbs that do not
favour mass transit. Indeed, car ownership
growth has led to the construction of large
highways rather than the development of rail
or public transport networks. In this context,
Bus Rapid Transit firstly emerged in the form
of bus lanes on freeways known as ‘busways’
to improve the bus services and ease the
Central Business District (CBD) access
(Los Angeles in 1973 and 1979, Houston in
1979). Nevertheless, in the United States,
these busways have often been turned into
high occupancy vehicle (HOV) lanes. This
answer to the oil crisis has decreased bus
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performance (Vuchic et al., 1994) due to the
loss of dedicated lanes.

Later, BRT projects reappeared in the 1990s
and focused on speed. BRT was then defined
as ‘a rapid mode of transportation that can
combine the quality of rail transit and the
flexibility of buses’ (Levinson et al., 2002). As
their implementations increased in North and
South America, the studies describe a wider
spectrum of characteristics to define the BRT
systems (Levinson ef al., 2003a, 2003b; Diaz,
2009). They are ranked from ‘BRT Lite’ to
‘Full BRT depending on their components
(Gray et al., 2006).

BRT Lite is the ‘lower limit’ of the BRT
concept and must be at least faster than a
normal bus line (Levinson et al., 2003a). It
is often achieved by greater spaces between
stops and priorities at junctions. These lines
often have their own identity by using
a brand name, logo and specific colours
applied to buses and stations. BRT Lite is the
most common form of BRT in North America
(the Vancouver B-line in 1996, Chicago since

7]

Figure 1. Amsterdam ZuidTangent. (Photo: Stads-
regioAmsterdam, 2008)
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1998, the MetroRapid Bus in Los Angeles
since 2000, etc.).

Full BRT represents a bus system that is
able to achieve a level of performance equal
to that of a metro system. It necessitates
full grade-separated transit ways, off-board
fare collection, frequent and rapid services,
modern and clean vehicles. Bogot4, Brisbane
and Ottawa are the most famous Full-BRT
examples described (Levinson et al., 20034;
Wright and Hook, 2007). This kind of BRT
is not really implemented in the United
States, but this model is greatly admired
and represents the ultimate reference point.
Its operational performance combined with
its flexibility could be integrated into an
environment achieving higher urban densities
(Hoffman, 2008).

Recently, the intermediate BRT-Heavy
concept has emerged, emphasizing the on-
street dedicated right-of-way at the heart of
the system to cut time and ensure regular
services (Gray et al., 2006). Flagship projects
such as the Cleveland Health Line and the
Eugene EMX Green line will contribute to the
development of this concept. Sixty-three per
cent of American BRT projects scheduled for
completion by 2017 include dedicated rights
of way as an integral component (Kantor,
2008).

American research is now turned towards
the integration of BRT projects into urban
planning with a systemic vision like any other
rapid transit system (Vuchic, 2005). Moreover,
the creation of a specific body able to involve
all the stakeholders at all planning levels is
seen as a condition success (Arrillaga et al.,
2004; Danaher et al,, 2007). The most recent
BRT studies focus on planning conditions,
decision-making processes, BRT integration
into existing networks, and the acceptability
and image of these transportation systems
(Golub et al., 2007; Wright and Hook, 2007).
Studies are being carried out on the per-
ception of various public transportation
systems in Los Angeles (Cain et al., 2010) and
on the influence of BRT stations on property
value in Pittsburgh (Perk et al., 2010).
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.
Figure 2. Dublin QBC Stillorgan Road. {Photo:
Sven Allan Bjerkemo, 2008)

Since 2005, a French working group headed
by CERTU, has defined its own concept
of BRT based on initial local experiences
(the ‘new town’ of Evry since the 1970s,
the Trans-Val-de-Marne system of Greater
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Paris since 1993, TEOR in Rouen since 2001)
and by adapting BRT to the French urban
environment and ‘transportation culture’
{Babilote and Rambaud, 2003). In 2007, this
French group decided to share its experiences
with fourteen others European countries by
launching a group of experts known as “Cost
BHLS" (www.bhls.eu). Emerging from this
group is a shared view and some unique
characteristics from each of the countries.

BHLS as BRT Inspired by Tramway
Performance and Adapted to the
European Context

In the United States, public transportation
essentially answers the needs of commuters
headed downtown, from extremely scattered
and often far-off starting points. European
urban models present relatively dense cities .
with narrow streets where most activities and
residence are mixed. This has influenced the
organization of public transportation, which
takes advantage of concentrated flows. The
demand for public transportation goes beyond
peak hour commuting travel and covers all-
day, evening and weekend use of the transit
systems, In most European cities, metros,
tramways and suburban trains already
fulfil the needs of high capacity transit.

Figure 3. Hamburg -
Metrobus XXL. (Photo:
Thomas Knoller, October 2009)
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European tramways are light systems op-
erating mostly via exclusive on-street right-
of-ways and integrated into the city with
at-grade junctions and accessible platforms.
Capacity is limited by intersection manage-
ment, with maximum of 6,000 trips/hout/
direction for a 45 metre long tram with a
headway of 3 minutes. The tramway has
reappeared in many cities where it had been
dismantled, with a new high-performance
and modern image and with a strong linkage
to enhanced streets. At the same time, buses
generally suffer from a negative image due
to congestion, irregularity, discomfort and
outdated designs.

The emergence of the BHLS concept in
Europe can therefore be explained by the
necessity to fill the gap between the regular
bus and the tramway in terms of performance,
cost and capacity. Thoroughfares not served
by metros or tramways present a relatively
low user-potential, which does not justify
the higher tramway capacity associated with
higher cost (€15-30 million per km, or $30-70
million per mile). The BHLS approach tries
to link the advantages of an economical bus-
based system and performances of heavier
systems. It has been inspired by American
BRT with regard to methodology and design,
favouring a transportation system in which
the vehicle is but one of
various components. Just
like BRT, BHLS remains
generic and can be inte-
grated into any type of
infrastructure configura-
tion.

European BHLS:

A Different Choice of
Components Compared
to America

Very high-capacity con-
figurations using grade-
separated transit ways
do not suit the European
context (lack of available
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Figure 4. Madrid Bus-VAQ. (Photo: CRTM Madrid,
Cctober 2008)

space, undesirable urban cuttings, low
demand). Nevertheless, inspired by tram-
way projects, the on-street exclusive lane
constitutes the fundamental component
allowing speed and regularity greatest gains,
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and the possibility to share again the streets
in favour of alternative modes {walking and
cycling) despite occasional implementation
difficulties (Heddebaut, 2007). BHLS can be
implemented in congested zones, such as
city centres. Moreover, the European con-
cept of BHLS allows for a certain permeability
of the exclusive lane, useful in case of a
limited but heavily used route (taxis, cyclists,
deliveries).

In comparison, in the United States, despite
wider and often less congested avenues,
the realization of on-street exclusive lanes
remains limited. BRT systems more often
use discontinuous and not well-marked bus-
only lanes that are mostly limited to rush
hours. Qutside the CBDs, BRT circulation via
reserved lanes is provided by the opportunity
to re-develop unused railroads (Miami’s
South Dade Busway in 1997, the Pittsburgh
Busway in 2000, the Los Angeles Orange Line
in 2005, etc.) or the use of freeway shoulders.
Nevertheless, attitudes are progressively
evolving., With the implementation of the
EMX Green Line in Eugene in 2007 and the
Healthline in Cleveland in 2008, the United
States now has two BRT Heavy projects using
axial on-street exclusive lanes integrated into
the urban environment {use of grass-planted
lanes in Eugene, building-to-building re-
generation on Euclid Avenue in Cleveland).

We can find other differences between
the American BRT and the European BHLS
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Figure 6. Paris - TVM. (Photo:
Qdile Heddebaut, May 2008}

characteristics, in addition to their approach
to interpreting exclusive right-of-way. In
Europe, increase in stop-spacing is blocked
by the resistance of users - in particular,
disabled persons — while it is used by 89 per
cent of future American projects planned
for 2017 or earlier, (Kantor ¢t al., 2008). Off-
board payment, which is rare in Europe,
should develop with public awareness of
this measure’s effectiveness (54 per cent of the
projects in USA). Lastly, while long commute
times encourage Americans to retain a high
number of seats in their vehicles, capacity
needs and attempts to reduce costs lead to
fewer seats in European vehicles. This design
results in a higher proportion of standing
passengers whose comfort could only be
ensured by special modifications of the bus
platform, generating additional costs.

While Full BRT is not present in Europe,
numerous systems approach BRT Lite rely-
ing on a hierarchical organization of the bus
network such as the blue buses of Stock-
holm since 1999, the Lianes of Dijon since
2004, and the Linea Alta Mobilita in [taly
(Prato, Brescia, Pisa). But most of the new
projects more or less correspond to America’s
BRT Heavy. That is the case in France with
nine systems in operation and over twenty
planned (Rabuel, 2009). It is also present
in The Netherlands {(Amsterdam in 2001,
Eindhoven in 2005), England (Leeds in 1998,
Cambridge in 2009), Sweden (Gothenburg
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Figure 7. Stockholm - Blue
Line. (Photo: Odile Heddebaut,
May 2009)

in 2003, (Bjerkemo, 2007)), and Germany
{Hamburg in 2005), and is being developed
in Spain (Castellén in 2008, with projects
planned for Madrid) and Italy (projects for
Messina and Bologna).

Varying Institutional Frameworks and
Cultures that Condition the Emergence
of BHLS in Europe

. Most European countries have legislation
regulating the organization of public trans-
portation. In these countries, BHLS services
are scheduled, like tramways, within plan-
ning documents similar to urban travel plans.
(Finn et al., 2009)

However, this model does not apply to
Great Britain. There, deregulation {outside
the Greater London area) authorizes the
implementation of bus routes on the initiative
of the relatively numerous private operators.
In this context, it is relatively difficult to
envisage a global, integrated approach that
favours the emergence of BHLS as single
routes on dedicated running ways with a
very high level of speed, comfort and in-
formation. Local authorities can just improve
the network’s performance by setting up bus
lanes or bus priorities at traffic lights without
a systemic approach. The focus on right-of-
way is also a characteristic of the Dublin
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approach to improving the bus service
quality but with a different reason due to
the fragmented responsibilities between the
infrastructure planning and the bus service
planning. Quality Bus Corridors (QBC) were
created in Dublin since 1997 and are based
on strongly identified, multi-route bus-only
lanes which can also be used by taxis and
cyclists (O’'Mahony, 2002).

Contrary to Americans, Europeans have
some difficulties in implementing bus lanes
on freeways. That could be explained by the
low co-ordination between the numerous
stakeholders (urban and non urban transport
authorities, freeways and roads managers,
financial bodies). Nevertheless, the few and
recent experimentations (HOV lane on the
A6 freeway in Madrid region, shoulder bus
lane on A48 freeway in Grenoble region in
France) are showing a high potential for
further development in Europe.

Ridership Gains Achieved with BHLS

BHLS in Europe is implemented for a wide
range of objectives, as described above. Each
system anticipates gains in ridership. To
be more precise, the transportation, social,
environmental or economic objectives can
only be achieved when ridership gains are
made. Two questions arise:

BUTLT ENVIRONMENT VOL 36 NO 3



Table 1. Characteristics of selected BHLS systems in Europe.

THE EUROPEAN BUS WITH A HIGH LEVEL OF SERVICE (BHLS): CONCEPT AND PRACTICE

City System Systent Nature of Passengers  Peak Dedicated
Identity Length (km)!/  Running per Day Headway Fleet?
(Dedicated Way (Minutes)
Lanes}
Amsterdam  Zuid-Tangent 41 (33) Bus-only road, 40,000 6 Yes
bus lanes
(suburban/
orbital}
Dublin' Quality 12(8.4) Bus-lanes 34,000 <1.5 No
Bus Corridor
Gothenburg? TrunkBus 16.5(7.5) Bus-lanes 24,000 33 Yes
Hamburg? MetroBus 14.8 (4.0} Bus-lanes 60,000 35 Yes
Helsinki Jokeri Line 28 (6) Bus-lanes 25,000 5 Yes
{orbital route}
Madrid Bus-VAO 16.1 (16.1) Tidal 33,000° <1 No
segregated
lanes
{motorway
insertion)
Nantes BusWay 7 (6} Bus-lanes 24,600 3.3 Yes
Paris TVM 20(19) Bus-only road 65,800 35 Yes
(suburban/
orbital)
Prato LAM 42 (15) Bus-lanes nfa 7 Yes
Stockholm Blue Line 40 (12) Bus-lanes 36,575° 5 Yes

Source: Case studies of the COST BHLS www.bhls.eu. Accessed 26 March 2010.

Notes:

1. Dublin data are for the Stillorgan Road Quality Bus Corridor, there are other QBCs.

2. Gothenburg data are for route 16, there are other TrunkBus lines.

3. Hamburg data are for the MetroBus Line 5; there are other MetroBus lines.

4. Dublin, Madrid systems operate multiple routes on their BHLS systems. Figure shows combined headway across

all routes in direction of city centre.

5. The Bus-VAQ system is tidal. Data shown are for inbound morning peak (0700-1000), for multiple bus routes and

HOV occupants combined.

6. Passengers per day for Prato and Stockholm are averaged across multiple routes/corridors.

¢+ whether BHLS really is effective in
achieving ridership gains?

+ which are the contributory factors to
ridership gains?

The experience in Europe has been that
BHLS systems do achieve ridership gains,
and in some cases ridership can even double.
BHLS systems frequently involve significant
changes in structure and volume of service,
in addition to the travel time and quality

BUILT ENVIRONMENT VOL 36 NO 3

improvements. While improvement in each
of these attributes is well known to increase
ridership, the holistic approach appears to
achieve ridership gains which are ‘more than
the sum of the parts’.

To illustrate the European experiences,
a set of ten BHLS systems is presented in
tables 1 and 2 below. Table 1 presents primary
characteristics of the BHLS systems, including
the system length, nature of the running way,
daily carryings and service headway during
the peak periods. Table 2 presents changes in
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Table 2. Ridership gains and related factors for selected BHLS systems in Europe.

City System BHLS Change in  Peak- Network Major Tariff  Unigue
Identity Ridership ~ Operating  Period Restructuring Restructuring  Identity
Change’ Speed® Headway in the as part of for BHLS
Reduction  Corridor? BHLS? Services
Amsterdam  Zuid- +47% Significant Yes Significant ~ No Yes
Tangent
Dublin' Quality +125% Major Minor No No
Bus
Corridor
Gothenburg' TrunkBus +73% Moderate Yes Significant ~ No Yes
Hamburg! MetoBus  +20% Minor Minor No Yes
Helsinki Yokeri Line +100% Significant 7= 5 No No Yes
Madrid Bus-VAQ  +70-100% +80-100% Minor No No
Nantes BusWay  +55% Moderate Yes Significant ~ No Yes
Paris TVM +134%. Significant 5= 3.5 Significant ~ No Yes
Prato LAM +57% +5% 15=7 Major No Yes
Stockholm Blue Line +27% 0 No No Yes

Source: Case studies of the COST BHLS www.bhls.eu. Accessed 26 March 2010.

Notes:

1. Data for Dublin, Gothenburg and Hamburg are for specific BHLS lines as listed in table 1; these are the “flagship”

BHLS lines in each city.

9. The baseline for BHLS Ridership Growth is usuatly taken as prior to the major BHLS implementation. In some cases
there had been gradual improvements in the preceding years, which are usually included in the baseline.
3. In some cases, the data were reported as changes in journey time.

ridership for each of the ten BHLS systems.
This indicates growth in the range 20-134
per cent. Table 2 also presents likely ex-
planatory factors for the ridership gains:

¢ percentage change in the service supply
{measured in vehicle-km);

¢+ percentage change in operating speed or
journey time;

¢+ scale of change in service headway;

+ whether there was significant change to
the network and/or route structure;

+ whether there was significant change to
the tariff structure or average tariff;

¢+ whether the BHLS was given unique
branding and strong marketing.

While we do not have full comparative
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data for all sites, we can make the following
observations:

¢ BHLS system daily ridership is in the
range 24,000 to 68,000 passengers/day. These
data are for individual corridors, and hence
match or exceed the ridership of many
tramway and North American BRT systemns.

¢ All of the BHLS systems achieve sig-
nificant ridership gains, in the range 20-134
per cent. It should be noted that this growth
is achieved over a number of years as the
systems mature,

¢ BHLS systems invariably offer improved
frequency and volume of service.

+ In many cases the network and lines
within the BHLS corridor have been re-
structured.

+ In many cases, BHLS offers improved

BUILT ENVIRONMENT VOL 36 NO3



THE EURCPEAN BUS WITH A HIGH LEVEL OF SERVICE {BHLS): CONCEPT AND PRACTICE

operating speed and journey time, al-
though in a few cases there has been little
improvement in speed/time but a big im-
provemnent in reliability.

*+ All systems have a system identify and
most have a unique brand and dedicated
fleet.

¢+ Marketing, image and product reposi-
tioning are a strong feature of BHLS sys-
tems.

It is clear that BHILS has achieved ridership
gains and hence achieved many of its goals.
Despite this, there is an extreme shortage of
structured research into the individual and
linked factors that achieve the ridership
gains, This is urgently required to (a) assist
future projects; (b) give better understanding
of where funds are best targeted; and (c)
provide feedback and evidence to policy-
makers and transport operators about the
effectiveness of investment in BHLS.

Conclusion

The following key points can be highlighted:
successful BHLS projects require lengthy
dialogue; the issue of choosing the right
mode remains fundamental. As a mode, the
bus appears flexible and well-adapted to
new or progressive expanded urban zones
(e.g. Almere in The Netherlands and the
Fastrack project in The Thames Gateway
area of Kent).

Buses allow a variety of configurations:
from high-volume primary routes fed by
secondary services through to trunk sections
shared by several routes in order to minimize
transfers. However, there are no traces of the
express services that are so widely developed
in high-capacity projects on the other side of
the Atlantic.

Some BHLS projects are designed to be
upgraded in future into tramway systems
once there is sufficient demand. Europe’s
economic context and labour costs appear
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to favour tramway for upwards of 30,000 to
50,000 trips/day and for volumes of over 2,000
to 2,800 passengers per hour per direction.

These projects are beginning to show
signs of the same high-quality integration
as tramway can do; the exclusive running
lanes are easily passable in order to promote
cycling and walking. It then becomes difficult
to go beyond three-minute headways in order
to maintain satisfactory service consistency.

A bus market specifically for BHLS
appears to be emerging: this needs to be
recognizable and provide the level of comfort
and information associated with a well-
defined corridor. The bi-articulated vehicle
also appears to have its place in Europe
(Hamburg, Utrecht, Genevaj.

BHLS seems to have a highly promising
market in Europe in small towns, medium-
sized conurbations as well as in the outlying .
zones of the biggest metropolitan areas.
Further information, including presentations
of the plenary workshops, past and future,
can be found on the website www.bhls.eu.?

NOTES

1. European participating countries: Belgium,
Czech Republic, France, Germany, Greece, Ireland,
Italy, Netherlands, Portugal, Romania, Spain,
Sweden, Switzerland and United Kingdom.

2. COST Action is an intergovernmental Euro-
pean framework for international co-operation
between nationally funded research activities.
COST creates scientific networks and enables
scientists to collaborate in a wide spectrum of
activities in research and technology. COST
activities are administered by the COST Office
and are endorsed by the FP7. For further infor-
mation, please visit: www.cost.esf.org

3. The first leaflet can be downloaded at http:
ffwww.bhls.eu/IMG/pdf/bhis_nl1_gb_web.pdf.
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