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CIVITAS PORTIS TRANSFERABILITY 

MOBILITY MEASURE DEVELOPING SMART TRANSPORT SYSTEMS FOR FREIGHT 

WHAT IS IT ABOUT?

Within CIVITAS PORTIS, Aberdeen City Council 
and local partners have been developing Smart 
Transport Systems for Freight. 

The city has already seen benefits from use of sensor tech-
nology and smart signalling to decrease journey times and 
emissions on key freight routes (as large vehicles are not 
compelled to stop frequently). Within PORTIS, an integrat-
ed package of further solutions have been appraised and 
developed, including updating of freight routeing following 
the Aberdeen Western Peripheral Route opening, investi-
gation of freight distribution in the city region and further 
development of low emission vehicles (LEVs), including 
hydrogen, for last mile delivery.

KEY ELEMENTS

Reduce  the impact of freight in Aberdeen, through 
routeing proposals and smart solutions:

• 	Update the original freight routeing maps which were out-
of-date to reflect the new Aberdeen Western Peripheral 
Route (a strategic traffic route around the city alleviating 
the centre from though-traffic) and ensure that new deci-
sions are made on routeing to ensure efficient movement 
of freight that minimises disruption to the city centre now 
that there is an alternative. This work was closely linked 
with the Road Hierarchy work (undertaken as part of POR-
TIS measure ‘Redesigning collective travel’).

• 	Establish baseline data of freight data to gain a better 
understanding of the key freight routes in the North East 
of Scotland, as well as of changing freight flows and 
regional distribution patterns.

• 	Provide more accurate traffic information to the freight indus-
try to assist with planning and operation of freight routes. 

• 	Investigate the feasibility of a freight consolidation centre.

• 	Develop a Freight Action Plan Strategy.

• 	Work with the private sector to pilot LEVs and to pro-
mote them, particularly those using hydrogen. 

• Implement wider measures to improve freight efficiencies.

MOBILITY MEASURE DEVELOPING SMART 
TRANSPORT SYSTEMS FOR FREIGHT  
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CONTEXT & CHALLENGES

Challenges

Aberdeen Harbour developments
Aberdeen Harbour is close to its capacity, as a key port 
with connections to 41 countries worldwide, a major port 
in support of North Sea oil and gas extraction indus-
tries, and as a gateway for ferries to the Northern Isles 
of Orkney and Shetland. Two major developments, the 
new harbour at Nigg Bay and the Aberdeen Western 
Peripheral Route (AWPR), will dramatically affect freight 
and general traffic flows around the Aberdeen City region. 
These flow changes and their effect on mobility issues in 
the region require analysis and management. 
Due to Aberdeen’s peripheral location over 100 kilometres 
from the motorway network and most journeys being 
confined to the region, goods movement relies predom-
inantly on the road network. Around 81% of goods to, 
from, or within the region (other than oil and gas, which 
use pipelines) are moved by lorries.
PORTIS in Aberdeen gave the unique opportunity to inves-
tigate freight challenges and opportunities more closely, 
especially in view of the opening of the Aberdeen Western 
Peripheral Route (AWPR) and construction of the new har-
bour situated to the south of Aberdeen. Given the harbour 
is situated in the heart of Aberdeen City Centre, this poses 
unique challenges as large volumes of freight then need to 
travel through the city centre to access the port. 

City centre logistics 
Additionally to the freight operations associated directly 
with the Port, the transport system also needs to facilitate 
the day-to-day logistics demands typical of any city. This 
includes the conventional servicing of business, industries 
and construction activities within the city, as well as the 

well-known rising demand for e-commerce. PORTIS gave 
the opportunity to investigate smart technology solutions, 
as well as to deploy Low Emission Vehicles (LEVs) within 
the private sector. 
Within PORTIS, Aberdeen City Council and local part-
ners have been developing Smart Transport Systems for 
Freight. The city has already seen benefits from use of 
sensor technology and smart signalling to decrease jour-
ney times and emissions on key freight routes (as large 
vehicles are not compelled to stop frequently). Within 
PORTIS an integrated package of further solutions are 
being appraised and developed, including updating of 
freight routeing following the AWPR opening, investigation 
of freight distribution in the city region and further devel-
opment of low emission, including hydrogen, vehicles for 
last mile delivery. 
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Drivers

Opening of the AWPR
One of the main drivers for the project was the construc-
tion and opening of the AWPR as well as the creation of 
the Roads Hierarchy during the lifetime of the project. 
Both of these projects created an opportunity for the new 
freight routeing strategy to be devised and implemented 
as they removed the last trunk road barrier to efficient 
freight movement and allowed for an option for freight 
to travel through the region without passing through the 
centre of the city. The primary focus of the measure was 
how to best take advantage of this opportunity.

New Aberdeen South Harbour
Similarly, the construction of the new Aberdeen South 
Harbour has presented a need to consider routing to both 
harbours as well as between them. This has been done in 
conjunction with the Strategic Transport Appraisal, com-
missioned as part of the City Region Deal, to identify a 
potential new road to service the new harbour. However, 
it was understood that adequate access to the harbour 
would be required in the meantime, which was high-
lighted as part of the new routeing strategy. Disruption 
to the residential area situated between both harbours 
needed to be mitigated. Routing that avoided this area 
was included within the strategy and was supported by 
traffic management measures implemented as part of the 
harbour construction. Access to Aberdeen South Harbour 
was a key consideration of the strategy as it was impor-
tant to decide on the most appropriate routes from across 
the region that would not increase traffic through the city 
centre, but that would also not have an unduly negative 
impact on operators. Additionally, there was a require-
ment to consider how the existence of the new harbour 
could impact traffic levels and operations accessing the 
existing harbour.

MAIN ACTIVITIES 

Enhancing Freight Gateway Interconnectivity 

This measure was to analyse the effect on the freight flows 
as a consequence of major city and port infrastructure 
changes in and around the Aberdeen city region in respect 
of:
• 	The impact of a major new port area in terms of potential 

traffic and transfer of existing facilities that was expected to 
require major investment in local infrastructure to support 
the movement of goods to and from the site;

• 	The impact of the construction of a new by-pass, the Aber-
deen Western Peripheral Route (AWPR);

• 	The availability of clean fuel refuelling stations;

• 	The development and changing locations/nature of the 
region’s economic base.

This analysis was performed taking into account the 
intervening residential areas and the impact/synergy with 
sustainable passenger transport modes. It focused on the 
capture, analysis, and monitoring of the changing freight 
flows and regional distribution patterns.
The measure was planned to complement and add value to 
the construction of the Aberdeen Western Peripheral Route 
(AWPR).

Developing Smart Transport Systems for Freight 

There is a need to provide more accurate traffic information 
to the freight industry to assist with the planning and opera-
tion of freight routes in and around Aberdeen. The ability to 
predict traffic and provide live traffic data will enable freight 
operators to more accurately plan and operate routes, 
which would contribute to the improvement of air quality 
through a reduction in freight movements on congested 
corridors and by a more efficient movement of freight within 
Aberdeen. The Aberdeen Western Peripheral Route will de-
ploy a signage strategy to direct all HGVs, from any route 
out-with the city, to travel into Aberdeen using the southern 
access route of Wellington Road. This solution will aim to 
develop improved journey times for HGV traffic along this 
route, providing advantages to their operations.  

Aberdeen City Council and local partners: 
• 	Redefined rudimentary freight routing maps and information 

to key freight destinations in the city region; 
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• 	Introduced smart technologies to reduce the stop/start na-
ture of freight journeys on the A956 corridor from the south 
of the city, which, because of its gradient, creates major 
obstacles for smoothing of flows.

Minimising large vehicles in Aberdeen City Centre and 
encouraging clean vehicles 

This measure provided the opportunity to continue the 
development of the freight gateway concept, for the 
benefit of city centre activities, following the realisation of 
the city centre masterplan, revised strategic road network, 
and complementary linkages with the development of 
Aberdeen’s Hydrogen Refuelling infrastructure.
The primary focus of this measure was the research 
into distribution and last mile interventions, including the 
benefits and risks of consolidation, along with mapping 
of current/future areas to the south of the city that could 
form the nucleus of Aberdeen’s Freight Gateway. Aware-
ness and acceptance of a potential consolidation centre 
was also analysed. 
NESTRANS initially investigated a freight consolidation 
centre however, on discussion with the freight and private 
sector, found this is not currently feasible. Therefore 
NESTRANS developed a Freight Distribution/Action Plan 
which was thought to be more beneficial given the chang-
es in the city centre through the City Centre Masterplan 
(CCMP). A Freight Consolidation Centre continues to be 
investigated. The actions from the Freight Strategy are 
currently under implementation.
Promotion and piloting of alternatively fueled vehicles 
was also undertaken, following the identification of the 
most suitable technologies for its respective users. Four 
cargo trikes and two cargo bikes were procured in Spring 
2020, with five in use by local businesses by the end of 
the PORTIS project. Initial monitoring results are already 
showing a CO2 saving of around 3-4 kg per month per 
bike, and a fuel saving of around £ 6-7 per bike compared 
to equivalent journeys by a small van. 

BENEFITS & COSTS

Benefits 

Transport system
There is evidence to show that transfer of freight move-
ments from rural and city routes to the AWPR has been 
successful and that this has led to an overall decrease of 
freight presence in the city centre. The largest increase in 
freight traffic was in the section bypassing the city centre, 
with an increase of 17% between 2019 and 2020.  It can 
be concluded that at least part of the reduction in City 
freight traffic can be attributed to the availability of the 
AWPR to avoid the city centre, which supports the new 
routeing for freight that has been developed. Regarding 
HGVs and LGVs as a percentage of all traffic, the AWPR 
now has the highest proportions of freight as a percentage 
of all traffic, with proportions ranging from between 20% 
and 30% along the majority of the route.
This was despite initial observations that the location of 
the harbour in the centre of Aberdeen could present a 
challenge given that it is a significant destination for freight 
movements in the region. Whilst data was a challenge 
within Aberdeen at the start of the project, new count 
sites installed as part of PORTIS have enabled a better 
understanding of movements of all traffic, including freight, 
across the city, which will have benefits for future projects.

Overall, the data suggests that freight is moving onto the 
AWPR, as per the Freight Routing Strategy developed 
within the Portis project – although not all trips within the 
city centre can be avoided.  On consultation with freight 
operators since the opening, significant improvements have 
been found in traffic conditions on the majority of routes, 
with noticeable reductions in congestion and average 
journey times. 

PROMOTION AND PILOTING OF 
ALTERNATIVELY FUELED VEHICLES WAS 
ALSO UNDERTAKEN, FOLLOWING THE 
IDENTIFICATION OF THE MOST SUITABLE 
TECHNOLOGIES FOR ITS RESPECTIVE 
USERS.
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Operators also highlighted other benefits, such as reduced 
petrol consumption for the same journeys and wear and 
tear on tyres also decreased. Opening of the new route 
appears to have also reduced traffic at most of the main 
problem sites.

Expectations:
Without further intervention and measures to minimise 
through freight traffic within the city centre and on appropri-
ate routes, freight traffic may be at risk of increase on these 
routes in the longer term, as AWPR draws more traffic 
away from these routes. This could lead to an equilibrium 
between the AWPR and other, less appropriate routes. This 
is a particular concern for freight traffic as, although there 
are currently journey time benefits to using the AWPR, it 
does involve more mileage and could increase fuel costs. If 
other routes become quieter and therefore quicker, freight 
operators may elect to use the less expensive option, 
unless there are other measures in place to dissuade them. 
In the future, there will be continued monitoring of freight 
flows and an identification of whether any additional meas-
ures are required for enforcement of using the preferred 
routes.

Society-people: Increase in awareness of target popula-
tion aware of the measures being implemented; increase 
in percentage of population favourably receiving or 
approving of the measures being implemented.

Awareness/acceptance
Acceptance of the AWPR as preferred route for freight has 
increased. Operators noting that they follow recommended 
routes has increased by 12.5 percentage points, which 
corroborates findings from the traffic counts. 

Engagement with the freight industry has improved, 
with the creation of a biannual freight stakeholder working 
group. This has supplemented the larger Freight Forum, 
which meets on an ad-hoc basis when required. In addi-
tion, communication has now been achieved with the 
parcel sector through engagement with Royal Mail, and 
local retailers through Aberdeen Inspired. Whilst the 
response rate to the final survey was lower than desired, 
21% of the respondents to the original survey are now an 
active part of the Freight Forum, with a further 11% mak-
ing up part of the stakeholder working group. Increased 
engagement across the different areas of the freight indus-
try is anticipated to benefit future measures to manage 
traffic flow and ensure the efficient movement of freight. 

Air quality
• 	Air Quality analysis focused on four key city roads and it was 

found that NO2 levels had fallen at all of the 17 measure-
ment sites across the four roads.  

• 	This is expected to further improve with the introduction of 
the LEZ and the last miles solutions pilot being more elabo-
rate in the future 

In the short to medium term, there will continue to be a 
natural move of freight traffic from city centre routes and 
rural roads to the AWPR, as operators realise the benefits 
in journey times. 

IN THE FUTURE, THERE WILL BE 
CONTINUED MONITORING OF FREIGHT 
FLOWS AND AN IDENTIFICATION OF 
WHETHER ANY ADDITIONAL MEASURES 
ARE REQUIRED FOR ENFORCEMENT OF 
USING THE PREFERRED ROUTES.
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USERS & STAKEHOLDERS 

• 	Freight operators: Freight Forum (freight operators in 
the region) are important in providing feedback to officers 
and getting their support for any initiatives. 

• 	Local businesses: A number of local business were 
invited to the freight survey and were engaged through 
intermediaries, such as ‘Aberdeen Inspired’, an initiative 
of the city centre business community, and the Federa-
tion of Small Businesses

• 	Residents: were involved through a public consultation 

• 	Nestrans: regional transport authority, lead the Freight 
Work Package as part of PORTIS and also chair the 
Freight Implementation Working Group and organise the 
Freight Forum meetings

•	Aberdeen City Council: local authority, sit on the Freight 
Implementation Working Group and also hold the count 
data for vehicles on the city’s transport networks. Of-
ficers will also feed into any strategy work such as the 
Sustainable Urban Mobility Plan (SUMP), Local Transport 
Strategy, Low Emission Zone 

•	Aberdeenshire Council: local authority, also sit on the 
Freight Implementation WG and will input and update on 
activities

•	Aberdeen Harbour Board: major flow node manage-
ment

•	North East Scotland Freight Forum: liaison and repre-
senting conduit between public authorities and industry; 
Transport Scotland Freight representative attends the 
Freight Implementation WG meetings. This ensures our 
regional issues are feedback to national government.

Supporting activities:

• 	Acceptance of new freight routes by the wider industry was 
fostered by early engagement and clear communication 
with hauliers via the Freight Advisor (appointed by regional 
transport authority NESTRANS) who is well respected and 
accepted by industry in Aberdeen.

• 	To this end, a number of meetings were held with the Freight 
Working group, and further trust was built through meetings 
with the freight forum, in which hauliers within Aberdeen 
were given updates on PORTIS and linked projects to en-
able increased awareness and acceptance of the measure 
objectives.  

FROM CONCEPT TO REALITY 

Enhancing Freight Gateway Interconnectivity 

The measure was planned to complement and add value 
to the construction of the Aberdeen Western Peripheral 
Route (AWPR), as this new by-pass provides the possibility 
for HGV traffic to avoid the city centre. 
Due to delays in the opening of the AWPR, the time that 
could be dedicated to devising and evaluating a new rou-
teing strategy was reduced. As such, although the benefits 
of the AWPR are already apparent and the new routeing 
strategy has been devised in collaboration with key stake-
holders in the freight industry, it has not been possible to 
fully roll out the strategy in a format that can be best used 
by consumers. 

• Undertake a baseline of observed and anticipated freight 
movement between various locations in the city region to 
inform a review of effective freight traffic management post 
AWPR and with the new harbour development

• Appoint a Freight Advisor for the duration of the project

• Provide an updated Freight Routeing Strategy

• Publicise the freight routeing strategy through the Nestrans 
website and downloadable maps. To also look at other 
options for integrating the new routes through sat nav/other 
routeing software. To consider opportunities for utilizing soft-
ware and traffic management solutions to encourage behav-
iour change and improve efficiency of freight movements 
within the city centre. To be detailed and explored within an 
updated distribution strategy.
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Freight Industry Engagement

Given the experience Nestrans has in Freight and in leading 
the Freight Forum, they led the activities on freight with 
support of the local partners and a Freight Implementa-
tion Working Group met on a six-weekly basis to discuss 
progress on the measures and links to the other work 
being undertaken as part of PORTIS. Nestrans appointed a 
Freight Consultant for the duration of PORTIS to assist with 
taking forward measures which proved extremely valua-
ble given their knowledge and expertise within the freight 
industry. 

The strategy was developed based on the signing strategy 
for the AWPR, the roads hierarchy and Aberdeen SUMP. 
Consultation on the roads hierarchy and the SUMP was 
taken in collaboration with industry stakeholders, who also 
fed into the new routeing strategy, highlighting any areas of 
the strategy that may have been overlooked or could pose 
problems for the efficient movement of freight. Representa-
tion was also made on any areas of the roads hierarchy 
that conflicted with the movement of freight, including any 
recommendations for priority routes that would create a 
barrier to freight movement due to height or width restric-
tions. 

The routeing strategy was developed as a map of the re-
gion, which highlights the recommended routes in the form 
of a hierarchy for freight. This includes recommendations 
for routes that act as a through road for freight, as well as 
access routes for industrial and retail sites. All potential 
restrictions that could impact on the majority of freight 
vehicles are identified, as well as all major destinations for 
freight vehicles in the north east of Scotland. 
It is intended that the routeing strategy will still be rolled out 
in both a published and online format. 

Work has been done to look at potential applications of 
the new maps in an app format. Currently, the maps are 
available online through the Nestrans website

In agreement with the Freight Implementation Working 
Group partners, it was decided to undertake stakeholder 
surveys with the Freight Industry: these were undertaken 
in 2018 and in 2020. It was decided not to undertake the 
survey annually to avoid consultation fatigue which could 
potentially result in poor data. 
The purpose of the surveys was to collect the following 
information:
• 	Fill gaps highlighted by the traffic count data

• 	Assess stakeholder awareness and engagement with the 
original (and then consequently new) freight routeing strate-
gy and available maps

• 	In 2018, it sought to understand whether stakeholders were 
amenable to incorporating any changes to the routeing 
strategy into their own operations. 

• 	To gain an indication of the make-up of vehicle types and 
fuel types and willingness to improve emissions.

Nestrans have a number of stakeholder contacts through 
the Freight Forum; in order to provide a wider range of 
responses, Nestrans contacted a number of other compa-
nies from the distribution, haulage and retail sectors to ask 
if they would be willing to engage in an initial survey and, 
following that, become a member of the Freight Forum. 

In 2018 the main results of the stakeholder survey found that:

• 	Hauliers were not resistant to change and majority of oper-
ators were open to changing their routeing as long as it had 
no negative impact on their business

• 	Some of the operators also showed openness to the idea of 
either consolidation and/or using LEVs if appropriate
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• 	None of the ideas posed in the questions should be taken 
as a solution on their own and it should be a package of 
measures to meet the variety of needs of businesses in the 
North East of Scotland. 

• 	It is important to understand which companies require 
access to the harbour and what direction they need to travel 
from and whether there are additional locations served on 
route. 

One of the primary achievements in traffic collection was 
the implementation of additional traffic counters. This 
was to better understand freight levels travelling both on 
principal routes around Aberdeen, as well as inappropriate 
routes where there had previously only been anecdotal 
evidence. 

Operation/what’s next:

• 	Following this project, it is important to improve dissem-
ination of the new routeing strategy and the maps in a 
format that can be easily used by operators. Following 
engagements with the stakeholder working group and other 
Regional Transport Partnerships, it is important to ensure a 
regional focus (i.e wider than Aberdeen City Region) and this 
will require further work following the conclusions of PORTIS 
in order to achieve . 

	 Currently, whilst the maps include routeing for areas of 
Aberdeenshire, this is in the process of being added to and 
improved, so that they provide a finer level of detail across a 
wider area. Due to the complexity of routeing across more 
rural areas, this will require further work to complete. The 
aim is to ensure that the maps can exist in a format that can 
be regularly updated so that they have less risk of becoming 
outdated.

• 	Further work is required to improve relationships with 
stakeholders. Whilst gains have been made in including 
other sectors within the Freight Forum, there is still variable 
engagement with the industry overall. This could be further 
improved by ensuring that stakeholders understand the 
value of their contributions in projects, as there may still be 
a belief that the influence of stakeholders in policy consider-
ations is limited. As an addition to the larger Freight Forum, 
the stakeholder working group has proven valuable both to 
PORTIS, as well as other projects. It is anticipated that this 
group will be maintained and strengthened to advise and 
engage on other projects moving forward. 

• 	The main issue surrounding route planning and rerouting 
raised by operators is the lack of live information for inci-
dents and unplanned events on the network, such as road 
traffic incidents or police and emergency road closures. 
ACC and Nestrans will take this finding and apply to future 
projects such as an application for freight route information. 
A virtual VMS would be useful to freight, as drivers would 
get message on-route.

• 	The journey time data and visualization tool is intended to be 
developed further in due course by Aberdeen City Council 
and this could then be used by freight companies, as well as 
other organisations, to plan their deliveries and routes. This 
could make for more efficient and time effective journeys in 
line with our Roads Hierarchy. 

Barriers

Technological: Data collection
One of the main barriers to the implementation of the pro-
ject was the availability of data. As it proved difficult to gain 
individual data from freight companies, largely due to com-
mercial sensitivities revealing elements of their operations, 
traffic counters were used. However, these did not cover 
all of the routes that were of interest to determining the 
success of the project; primarily the inappropriate routes 
that had anecdotal evidence of being used by HGVs. Traffic 
counts were added to these areas, although this took 
longer to do than originally planned and meant that some 
of the inappropriate routes did not have a baseline. How-
ever, the addition of the new count sites in Aberdeen did 
lead to better visibility of freight movements within the city. 
This has meant that as of 2020 it is now easier to visualise 
movements into and across the city. Additionally, where 
there was incomplete or no journey time data, Google 
Maps route planning function was used for an estimated 
journey time. 

Organisational/Safety
ACC Officers had previously planned an App to be devel-
oped as an useful tool; however, on engagement with the 
Freight Industry, it was found that a freight app would not 
be the most ideal solution, as drivers are unable to use 
their phones whilst driving (this is illegal in the UK). It was 
found during discussions with the Freight Industry that the 
drivers already have a good knowledge of local routes in 
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Aberdeen and will often have pre-set routes determined by 
their business. It was therefore found more useful to devel-
op a freight visualisation tool to look at journey times, how 
freight routes and journey times have changed since the 
opening of the AWPR. This data was put into a GIS format 
model. It is planned to build on the visualisation tool and to 
work with another organisation in Aberdeen, who is already 
working with freight, when funding becomes available to 
build on the work from PORTIS. 

Drivers

Organisational
Though a Freight Forum existed, ACC did not (prior to 
PORTIS) have much engagement with the Freight Industry 
as it was not previously a ‘core’ Council activity. It should 
be noted, however, it is recognised, through strategy 
documents, the importance of transport connectivity for 
economic development. Though this was an initial bar-
rier, PORTIS provided the opportunity for ACC Officers 
to better engage with the industry. Engagement with the 
Freight Industry through the stakeholder surveys, as well as 
meetings with Transport Scotland Freight team and Freight 
representative bodies, helped to inform the Council of the 
Freight Industry needs. 

Technological
Use of data and technology by the Council to encourage 
freight out of the city centre onto the AWPR and improve 
the air quality within the Air Quality Management Areas 
(AQMAs). This could also be an innovative way to improve 
the information to Freight and be used as a best practice 
example in Scotland. 

IS THIS SOMETHING FOR US? 

• 	Consistent and comprehensive data is paramount to a 
solid evidence base. There is great value in using traffic 
data to analyse trends and proportion of traffic in a given 
area. 

• 	Establishing relationships with freight stakeholders from 
different sectors is crucial when considering policy 
changes, as the priorities and requirements of one stake-
holder may not complement the requirements of another. 
Freight stakeholders are wide-ranging and can be chal-
lenging to engage with. It is important to take the time 
to foster meaningful engagement as this can have either 
a beneficial or detrimental impact at key points in the 
policy-making process depending on how well engaged 
the stakeholders were. 

• 	As part of the project, the membership of the internal 
working group was increased to include both an exter-
nal Freight Advisor and a representative from Transport 
Scotland. They were equally instrumental to the project, 
as they provided support and advice, both from the per-
spective of commercial operators, as well as nationally. 
Being able to ensure that the working group encompass-
es a wide variety of stakeholders is key. This is particu-
larly important in terms of national representation as, in 
the case of freight matters, there is a need to ensure that 
local interventions fit into national context, as different 
issues relating to freight transport are both regional and 
national concerns, as well as local ones. 
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