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1. Introduction 

The main goal of the Greenways Product project is to stimulate the creation of a new tourism product –
Greenways of Europe–, with the purpose of helping to establish, promote and market the tourism offer 
of European Greenways. The final objective is to lay the groundwork to make the leap from “tourism 
resource” to “tourism product” through the creation of integrated tourism packages based on these 
trails. For this purpose the project includes actions to drive public-private collaboration and the 
integration of micro- and small local enterprises. 

Various activities will be carried out, such as experience exchange workshops, best practices guides, 
studies, meetings between local enterprises and public managers and the design of diverse tourism 
packages, promotional activities and a conference.  

The project has a total budget of €280,000 and is 75% co-financed by the Competitiveness and 
Innovation Framework Programme of the European Union. A consortium composed of 14 partners from 
6 European countries which is led and coordinated by the Spanish Railways Foundation will develop 
this project. The time frame for implementation is 18 months (April 2013 – September 2014) 

One of the activities carried out by Institute of Transport & Tourism, University of Central Lancashire 
(UCLan) is this Greenways Product Practitioner Handbook, a guide to evaluating and monitoring 
greenways. This study provides information about research reports and previous monitoring reports 
about the economic and other kinds of impacts of greenways. This handbook will be useful for 
providing public administrations with a reference work for future use and includes data collected as 
part of monitoring of greenways, cycle routes and walking routes, demonstration of how to use the 
data collected to estimate the economic impact of greenway use. It explores the differing levels of 
impact within local economies; direct, indirect and induced. The process for taking this forward and 
making the case for investment it has been made, for example by comparison with development and 
maintenance costs. It also includes information to understand and measure the non-economic impacts of 
Greenways – social (including health and social inclusion) and environmental. In addition some 
successful examples illustrate the report. 

Why monitor and evaluate? 

Greenways are an increasingly important resource for cyclists, walkers and other users. They represent 
a means of encouraging more sustainable travel, fostering healthy lifestyles, generating income for 
local communities and increasing recreational opportunities for residents and visitors alike. In order to 
develop and maintain these important facilities and increase their attractiveness to users, effective 
evaluation and monitoring are crucial.   

Funding for the maintenance, improvement and development of greenways is often dependent on 
supporting evidence which provides clear evidence that the greenway will generate benefits for local 
communities. Whether intended as a small local facility or a larger regional or national greenway 
designed to attract visitors the case for intervention must be clear, concise and evidence based. Ideally 
evidence would be drawn from the greenway or an existing nearby facility where data has been 
collected on use. However, in some cases this will not be available and estimates of use will have to be 
done by analogy using data from other greenways in similar, more distant, locations; although this must 
be done with caution as there are many factors that can influence the type and level of use. 
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Of course it is not just economic benefits that need to be considered (although some funding sources 
are focussed on this); greenways can have important social and environmental benefits. Providing 
facilities for local communities to relax whilst enjoying active forms of recreation improves health and 
wellbeing, and reduces the number of motorised journeys improving the environment. Some of these 
benefits are often less tangible or longer-term than the economic benefits, whilst this does not make 
them less valuable they are often more difficult to quantify. However, there are a number of valid 
approaches that have been developed to estimate these, which will be discussed later. Current 
international legislation aims to integrate ‘Sustainable Development’ for all industries, in order to 

ensure that the needs of future 
generations are not compromised by 
the actions of society today. 
Sustainability incorporates not only 
environmental concerns – it is a three-
way concept which balances the 
environmental, social and economic 
impacts associated with any kind of 
development, business or process.  
Organisations are politically 

encouraged to ensure that their actions positively affect the local economy, society and natural 
environment. Therefore by demonstrating benefits in each of these domains, practitioners can use 
evaluation and monitoring to further justify a trail or greenway resource. Additionally, by obtaining 
information on people’s likes and dislikes, their patterns of recreational use of greenway resources or 
their individual opinion and how much they value the trail (monetary or otherwise) further 
understanding can be gained to make improvements and provide a quality resource for cycling, 
walking or other non-motorised modes. 

How the information in the practitioner manual was collected 

An extensive review of existing literature on evaluation and monitoring of non-motorised facilities has 
been conducted. The review included academic studies on evaluation and modelling of the impacts and 
demand for greenways and other routes and networks in both urban and rural settings. It also covered 
a raft of non-academic reports and guides on monitoring and evaluation in practice. Whilst this manual 
is not an academic piece of work, the information presented in it has been informed by intensive study 
and therefore offers a well-informed and comprehensive guide to any practitioners involved in the 
development of greenways.  The methods and approaches detailed in this guide range from basic to 
complex in their nature, and therefore the guide is intended to provide a wide-appealing product 
which can be used by people who seek basic information and those who might require more in-depth 
instructions about how to evaluate and monitor trails.  

The review allowed the authors to also draw from a large range of previous studies and identify best 
practice elements for evaluation and monitoring programmes.  Therefore we are able to offer a guide 
to producing high quality research into the impacts of trails and greenways, and dependable results 
for practitioners seeking to secure funding or justify their development project. 

 

"Development that meets the needs of the present 
without compromising the ability of future generations 
to meet their own needs." United Nations’ World 
Commission on Environment and Development, definition of 
Sustainable Development, outlined in 1987 
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Structure of the manual 

The manual is structured in a way in which it is easy for anybody interested in understanding 
evaluation and monitoring to find information and advice which fits their purpose. It is unlikely that any 
reader will read it cover to cover, but if one seeks a step by step guide they will be able to design 
their research according to the elements in the handbook. The footnotes link to sources which give the 
more advanced evaluator the chance to read in more depth about specific methods from previous 
studies. The diagram on next page charts the important stages of designing and implementing an 
evaluation or monitoring program.  The sections of this guide relate to these stages. 
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2. Planning a monitoring and evaluation program 

This section of the handbook is devoted to planning an evaluation or monitoring program. Why?  
Because past examples have shown that if the research is poorly planned it will not be implemented 
effectively resulting in inaccurate or meaningless findings. Many of the important issues are considered 
here, although the list is not exhaustive and other local factors may need to be taken into account. 
Before the evaluation or monitoring program is begun all of the relevant issues must be carefully 
thought through in order to arrive at the most effective strategy. 

This section begins with a guide to the most important issues which surround understanding the purpose 
of the research project. Once the purpose is clear, the indicators must be selected. Indicators are the 
thing to be measured or assessed; these may be proxies (used where factor of interest cannot be 
directly measured) that represent the area of interest. Once chosen these should then direct the 
researcher to the most suitable ‘collection’ method. There are many different methods used to analyse 
greenway development, which are continually being refined so it is always seeking expert advice 
before making a final selection. Some of the most relevant and significant methods are detailed and 
discussed. Depending on the method, there are then certain data which need to be collected. The types 
of data are introduced and the most important considerations in terms of their collection are discussed. 
By understanding these considerations for planning an evaluation or monitoring program, you then 
have a foundation for a successful implementation, which will be discussed. 

3. Choosing a strategy 

Purposes of evaluation and monitoring 

The starting point when planning research into greenway development involves asking a fundamental 
question regarding the research purpose. The investigator must ask themselves: ‘What is the overall 
aim of our evaluation/monitoring project?’, or ‘What are we hoping to prove or understand better?’  
These questions may depend on an external necessity to justify the funding for the development, to 
assess the effectiveness of policy goals, to justify existing or potential facilities, to provide on-going 
monitoring of usage, or satisfaction of the people who use the trail. Often the purpose of the research 
is linked to a question or a number of questions. They may well be similar to the following examples: 

• How many people use this trail or network? 

• How many people would use this trail or network if (insert relevant intervention) was 
introduced? 

• If a greenway is developed between location ‘X’ & ‘Y’, how many people would use it? 

• What would be the benefit to the local economy if this development was made?  
• What would be the social or environmental benefits? 

• What are the existing economic, social or environmental benefits of this trail (and if it was 
removed what would be the ‘cost’ to the local population and environment)? 

• Who uses (or who would use) this trail or network and at what time of day/time of year? 
• Which elements (for example physical features, location or other social factors) of this trail or 

potential trail would be most attractive to users? 

• How can we improve monitoring and evaluation to make it more effective in future? 

Whatever the question, it is vitally important that the researcher is clear on their aims, because the 
structure of the research program flows from these. There may also be unexpected findings which 
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result from the analysis. Therefore keeping an open mind may also be important. Once the purpose is 
decided upon, it can then be matched to the most suitable evaluation or monitoring strategy.   

Matching purpose of the project to a suitable evaluation or monitoring strategy 

The above questions are covered by a number of potential approaches to investigating greenways 
development. They are detailed in the sections which follow on from this, but can be summarised in 
terms of their fit with different purposes: 

Table 1: Purpose and approaches to gathering information 

Purpose Main approaches 

Analysing the number of existing users  Counts, GIS 

Projecting the number of users based on a 
potential development to the facility 

Demand modelling using secondary data or by 
analogy  

Comparing and evaluating different options for 
routes 

Surveys including stated preference, modelling, 
route choice 

Analysing potential economic, social or 
environmental benefits or costs 

Impact assessment, surveys,  contingent valuation, 
hedonic pricing methods, cost/benefit analysis, 
before and after studies 

Profiling users Surveys, use of census and other secondary data, 
travel diaries 

Understanding preferences 

 

Surveys, travel diaries, environmental and 
geographical preferences, population density and 
social data, discrete and route choice  

modelling, qualitative studies 

Improving monitoring and evaluation to make it 
more effective in future 

Dissemination and analysis of existing research 

Another way to understand how to decide on the most suitable purpose for the evaluation of a walking 
or cycling resource is presented in a study on tourism and recreation management by Cope, Doxford 
and Probert (2000).  They provide a rough distinction between three sets of approach: 

• Visitor counting: either manual with a surveyor standing at a suitable location on a greenway 
counting the number of users, or automatic using automated counters sited in similar locations. 
More sophisticated techniques such as Geographical Information Systems to monitor detailed 
movements. 

• Visitor profiling &opinion: both of these can generate data from approaches such as survey 
questionnaires conducted face to face by a specialist interviewer or self-completed (either a 
paper copy to be completed at the time of survey or taken away to complete and return), or 
qualitative interviews which involve exploring in more detail the wants, needs and 
preferences of users and similarly focus groups which involve a group of respondents 
discussing set aspects for study regarding trail use.  
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4. Indicators  

Data collection is often complex and may require information to be gathered on users trail-based 
activity, their satisfaction levels, preferences, and the characteristics of the trail and its surrounding 
area. If the study is intended to identify impacts based on sustainable development and therefore 
demonstrate the benefits of the trail in fulfilling sustainable policy goals, there are three main areas 
which are characterised by a number of indicators: economic, social and environmental benefits. The 
literature over the last two-decades reveals that most impact-related studies focus on economic 
impacts. However the social and environmental benefits on facilities for walking and cycling have 
become increasingly significant and there is now a need to consider all three in conjunction when 
making an assessment of impact. They are outlined below. 

Economic indicators 

Economic indicators will generally focus on the generation of income to the area in which the greenway 
is located, its surrounding residential areas and the health of its economy. By collecting information on 
the spending activity by greenway users, an estimation can be made of the overall value of the facility 
to the local economy. Aside from the actual spend (technically known as direct spend), the spending by 
businesses in the local economy (indirect spend) and employees of these businesses (induced spend) is 
important in demonstrating economic impact. The incorporation of all three calculations is commonly 
referred to as a local multiplier.   

 

The economic value of trails can be obtained by a survey or users or potential users. In some studies, 
directed at potential users, a ‘willingness to pay’ or contingent valuation is calculated using the 
amount that individuals are willing to pay directly through access fees or indirectly, to travel to the 
location of the greenway. This information can be used in conjunction with a local multiplier to value the 
trail. Other economic indicators may include the relocation of businesses due to increased attractiveness 
of the area, and the tax revenues which accompany visitor spending2. 

 

                                                      
2 National Park Service, 1995 cited in Betz, C. J., Bergstrom, J. C. and Bowker, J. M. (2003)  

Local multiplier worked example 

A local authority is extending a greenway and estimate the added income to the local area based 
on existing information. They gathered the information from local businesses in the area and 
their staff, in order to calculate the spending generated by users. 
DIRECT SPENDING (additional local annual spending by users if the path was extended): 
€10,000 
INDIRECT SPENDING (spending by local businesses as a result of this additional income): 6,000 € 
INDUCED SPENDING: (spending by the staff of these businesses from increased wages): 1,000 € 
DIRECT + INDIRECT + INDUCED SPENDING = 10,000 € + 6,000 € + 1,000 € = 17,000 € 
This simple calculation demonstrates that for every €1 spent by users of the greenway 1.7 € is 
generated within the local economy. 
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Social indicators 

Social impacts of greenways are as important to people as economic benefits. Measuring them 
sometimes requires access to public records as they include statistics on health – by encouraging 
healthy travel, greenways can improve public wellbeing. Additionally, surveys and other methods 
involving the consultation of the public are useful to understand the social benefits. A number of studies 
identified these benefits which include: 

• greater quality of life from less congestion or better air quality in public spaces, 
• the increase of green spaces, enhanced attractiveness and community pride3,  
• health benefits such as ‘morbidity’ (disease), mortality, reduction in cases of cancer, diabetes, obesity 

or absenteeism from work and education associated with illness4, 
• the benefits of sustainable mobility through increased walking and cycling: reduction of a number of 

‘annoyances’ represented by motor traffic including: social exclusion, health issues, severance (where 
busy  roads  literally  sever communities by creating a barrier  to  social contact), pollution and  injury.  
Cleaner, safer and quieter environments result if facilities which increase cycling and reduce car traffic 
are  introduced  in  urban  centres.  Cycling  also  represents  a means  of meeting  load‐carrying  needs 
(shopping)5,  

• greenways represent  low risk routes to schools, therefore child safety  is another measure of health 
impact6. 

However, when assessing these benefits, other evaluators7  suggest that social and economic costs 
should also be considered. Examples of social costs are numbers of accidents or information given by 
residents surrounding fears of safety if a greenway is developed in their area. Economic costs may 
indicate the cost of new infrastructure. This provides a balanced appraisal. It is clear that economic and 
social benefits and costs are linked in a number of ways. A study from 2007, for example found that, 
a new cyclist travels an average of 3.9 km per trip, 3 times a week. The value of this equates to 
approximately 330 € per additional cyclist per year8.   

Environmental indicators 

It is also possible to incorporate environmental costs and benefits into the assessment of a greenway. 
They may include the reduction of harmful emissions from car exhausts due to an increase in active 
travel modes. Carbon Dioxide (CO2) emissions are also high on policy agendas, both at the regional 
and global levels. Carbon dioxide calculators, such as ‘Acton CO2’9 can quickly calculate emissions 
from transport data. There are a number of other benefits to reducing car travel: 

• Environmental measures (CO2, air pollution and noise pollution) 
• Reduced congestion 

• Reduced storage needs (less car parking required) – for instance on average cycles require 8% 
of the storage space needed for a car 

                                                      
3 National Bicycle and Pedestrian Clearinghouse (1995), cited in Betz, C. J., Bergstrom, J. C. and Bowker, J. M. (2
003)  
4 From a review of 16 studies by Cavill, N., Kahlmeier, S., Rutter, H., Racioppi, F. and Oja, P. (2008) 
5 Tight, M. and Givoni, M. (2010)   
6 Cycling Expertise (2012) 
7 Betz, C. J., Bergstrom, J. C. and Bowker, J. M. (2003)  
8 SQW limited (2007) 
9 http://carboncalculator.direct.gov.uk/index.html 
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Again environmental benefits also impact on the social and economic. For example developing 
greenways can reduce cases of disease caused by pollution or costs to the community (cycle storage is  
less expensive to install than car parking and people and business spend less on fuel10.   

 

 

5. Choosing a method 

Counters 

Counting can be manual 
or technology based. 
Cycle counting mechanisms 
are increasingly becoming 
more sophisticated, and 
there is a broad range of 
types which vary in cost 
and accuracy. The 
information given will 
provide the evaluator with 
figures which can provide 
a basic number of people 
passing by, or be used for 
more advanced analyses 
(see later section). Manual 
counts are limited by a 
number of factors, it may 
be possible to only take counts at certain times, say if the evaluator has limited resources. Whereas 
automatic counts can continue 24/7, although there may be limitations related to accuracy, here 
additional manual counting can provide a means of verification. Manual counting can also provide an 

                                                      
10 TRT (2010) 

Study on cycling in Lancaster, North West England 

The study looked at the effectiveness of interventions and found 
that barriers are more influential than the effects of 
improvements. It used evidence from interviews and 
‘ethnographies’ a qualitative method involving walking and 
cycling with respondents and employing ‘go-along interviews’ 
(also sometimes known as mobile methodologies). Go along 
interviews were problematic in terms of having to walk or cycle 
alongside respondents and the influence of traffic made the 
process more difficult on occasion. Household ethnographies, 
observations and interviews of households in terms in terms of 
their walking and cycling activity were also used. They involved a 
significant time commitment from respondents. Interviewers had to 
structure interviews around respondents’ daily routines. The 
sampling strategy was effective in terms of being able to 
‘snowball’ the sample – a method in which respondents passed on 
details of the research to friends and relatives, thus generating 
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idea of the proportions of walkers, cyclists and other greenway users are using the route. Some more 
sophisticated methods can measure group size by using time-lapse video recording11. The design of the 
monitoring or evaluation programme should also consider how well the greenway section is used. Many 
studies also differentiate urban, suburban and rural users to give indications of the differences in use in 
those areas12. 

There are now a number of different automatic cycle counters, which can be distinguished as: 

• Counters which count bicycles, walkers, horses, or all of these types – more sophisticated 
counters operate to capture all speeds of movement 

• Counters fitted with interval mechanisms (i.e. taking counts at certain intervals) 
• Counters aimed at more urban environments (disguised well and using infra-red beams to 

monitor passers-by) 
• Informational counters which display the number of cyclists or pedestrians passing by to the 

public (to promote walking and cycling) 
• Inductive loop counters which can differentiate cycle wheels from other wheeled vehicles 
• Infra-red counters which  sense the heat-changes when people approach, and can 

differentiate walkers and cyclists 
• Combination counters which sense at different heights (can also capture horse riders) 
• Tubes, which are placed over a section and count the number of times something goes over 

them 
• ‘Slabs’ which detect pedestrians walking on a square area of path surface13 

Considerations over which counters to use may include: 
• How big are they? 
• Are they waterproof? 
• How often do the batteries need changing? 
• Do they need to be hidden? 
• Are they intrusive? 
• Do they sense passers-by in both directions? 
• Are they placed on the ground or higher up? 

 

                                                      
11 Ploner A., Brandenburg C., (2003) 
12 Altermodal-Inddigo (2007) EuroVelo 6 Operating Guidelines 
13 More information can be found at: http://www.eco-compteur.com/Acoustic-SLAB-.html?wpid=15035 
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Survey questionnaires and interviews 

Survey questionnaires are often used to get more detailed information on people using the greenway.  
Some evaluation and monitoring programmes will use the results of questionnaires from other areas to 
predict demand on a proposed new 
greenway or conduct a 
questionnaire on the local 
population to see if the route is 
viable. The questions used in the 
survey questionnaire should reflect 
the aims of the research. Questions 
can be ‘closed’, in which limited 
responses are permitted, or ‘open’, 
where the respondent has the 
freedom to answer in their own 
words. The survey provides a 
snapshot of the population and the 
people who provide information are 
generally known as a ‘sample’.  The 
way the information can be 
obtained varies depending on what 
is needed.  Questionnaires can be 
issued by post or in person on a 
greenway for return by post.  
Surveys can also involve short 
interviews with a few questions in person, or by telephone. A more detailed survey is a travel diary 
which can collect information about using the trail. Again, a trade off needs to be made regarding 
available resources (time and money) and the level of detail needed.  Statistically, the larger the 
sample, the more accurate the data will be. The example in the text box 14  demonstrates the 
differences in accuracy and the means of addressing potential bias. Surveys are also a way of 
understanding people’s preferences for certain elements of greenways such as gradient, popularity or 
environmental preferences. 

Travel diaries  

A travel diary is designed to capture information on users of a greenway over a set period of 
time.  They are both useful and accurate because they offer the chance for the respondent to give 
information about their use of the greenway after the event of them being surveyed.  Typically a 
researcher will issue a travel diary on site to people using the greenway.  They may sample the 
population by choosing every two or three people to stop and issue the diary to.  Information on 
distance travelled, routes, walking and cycling attitudes and behaviour, spending and demographic 
details can be drawn from the use of travel diaries. 

Whilst the diary provides a solution to the drawbacks of predicting information about future elements 
of their journey which in situ survey interviewers face, there is the question of whether or not the 
respondent can recall their walking cycling activity accurately: some travel diaries capture information 

                                                      
14 Lumsdon, L. Downward, P. and Cope, A. (2004) 

Example: Study on cycle use in the North East of En
gland. 

The study used data from counts, intercept surveys 
and travel diaries. For the research, six sites were 
selected based on previous use, locations near to 
population centres, maintenance requirements and 
security issues. Surveyors counted cyclists and 
surveyed every second cyclist to remove bias. A short 
survey interview was given to gain information on the 
cyclist (12 closed questions).  A travel diary was given 
at the same time to be returned by post. The survey 
interview enabled a high response rate but the 
response was less for the travel diary because some 
respondents did not always post them back. A non-
response bias was therefore analysed using statistical 
tests using data on cycling from other studies – this 
recorded no statistically significant deviations, 
indicating a representative sample.    
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about activity over days and even weeks.  Additionally, as the travel diary has to be issued and 
returned by the respondent, there is a lower chance of generating a high response rate as people may 
forget or change their mind about filling in the details of their walking or cycling trip - in the case of 
long trips it does involve a commitment to record information over a long period of time and incentives 
may be needed to persuade people to continue with it.   

Qualitative interviews 

To understand in more depth the thoughts of potential or existing users of greenways the investigator 
may use a more qualitative 
approach, such as interviews. This 
can provide more detail on why 
they prefer certain aspects of a 
greenway and suggest 
improvements which can be made.  
The interview may be face to face 
or over the telephone. Recording 
the interview is often advised so 
that the words can be transcribed 
and analysed later.  Recruiting 
interviewees is an important 
consideration as is ensuring that 
they have time to attend the 
interview.  An example from a 
previous study15 is provided in the 
text box. 

Focus groups 

Focus groups involve groups of relevant respondents discussing issues in structured research conditions.  
Typically they will be stakeholders such as residents in the area of a greenway development. A chair 
who is usually the investigator will direct a number of questions regarding the greenway development 
for the group to then discuss; from this an indication of their preferences can be gained. They 
generally last around an hour and the optimum number of respondents in a group is between 8-12 
people. As is the case with interviews, recording and transcribing are beneficial for the analysis of 
data. 

Predictions of demand 

There are a number of ways to do this which may involve obtaining information from counts, surveys or 
other data such as a census that includes information about peoples’ travel habits – such as how far 
they walk or cycle per week. Methods range from simple calculations (e.g. propensity to cycle 
multiplied by population) to more sophisticated modelling techniques. Bicycle or pedestrian sketch 
plan methods use existing data combined with ‘behavioural assumptions’ from other studies to 
estimate usage in an area. They predict the number of people who will use a greenway by using 
counts and equations based on the population, modal split (the proportions of people using different 
transport modes, employment data or more complex methods such as aerial photography.  These 

                                                      
15 Pooley, C., Horton, D., Scheldeman, G. and Harrison, R. (2010) 

Simple sketch plan method 
A greenway section is near an urban area with a 
population of 100,000. Census data gives a figure of 
60,000 commuter journeys being made within the 
boundary of the catchment area. The mode split is 8% 
of people in the area using cycles for the journey. Based 
on surveys undertaken with the population which have 
asked about the routes people use to commute, 20,000 
of the 100,000 population would follow a route similar 
to the greenway section being developed. If nobody 
switched their usual mode of transport, then it could be 
inferred that 8% of these 20,000 would use the route 
(1,600). A more detailed survey on modal switch might 
also then find out how many people would switch mode 
when the greenway is developed and the figure of 
1,600 may then increase.    
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methods are generally not labour intensive and are cost-effective, but also provide accurate result16.  
A simple example is provided in the text box.  Sketch plan methods may also use more detailed 
equations and statistical analysis techniques for more accurate calculations.   

Regional travel models combine travel data with information about the way users use the trail and 
existing and potential land use conditions. Usually the technique ‘zones’ a region, in order to provide 
information about each area. The zones are based on census data or land uses within certain areas.  
For instance higher and lower socio-economic levels may be differentiated. Or built up areas, high 
industrial or high retail areas might be distinguished. Travel data from existing studies or from the 
census which indicates the balance of people travelling by their ages, socio-economic group, gender, 
ethnicity, occupation, or journey purpose, can provide proportional figures which can be applied to 
each land use zone.  

These models apply to motorised traffic and it has been said that the factors affecting non-motorised 
traffic require a more complex set of calculations, in order to model travel patterns. A more 
comprehensive overview can be found here:  

http://safety.fhwa.dot.gov/ped_bike/docs/guidebook2.pdf 

One potential drawback is a lack of data for the model which causes some models to not be 
statistically significant, leading to the use of dummy variables to improve model fit. 

Market analysis can estimate the maximum potential number of trips on a greenway section. They use 
existing data to estimate, potential activity on a trail including trip frequency and lengths and make 
assumptions regarding the potential market. Trip data is predicted by using the proportions of users on 
existing greenways making trips of certain lengths based on their journey purpose (i.e. health or 
education) and applying it to a new greenway. The information on journey purpose for the new 
greenway can be gathered from census data or by a survey. The method is used to estimate potential 
increases in activity following certain changes, and can also estimate modal switch in an area. The 
more data that is collected on the new greenway the fewer the assumptions that need to be made, 
which improves the accuracy of the calculation. The method is relatively simple in comparison to 
others17. A simple version of the method is shown below. 

Market analysis example – A survey of the trip length of the population in a town reveals the 
following proportions: 

Purpose <0.5 km 0.5 – 1km 1-2km 2-5km >5km 
Work (100,000 people) 20% 35% 30% 10% 5% 
Education (20,000) 25% 20% 30% 15% 10% 
Healthcare (5,000) 30% 45% 15% 7% 3% 
Recreation (30,000) 20% 25% 20% 25% 10%  
Shopping (100,000) 40% 45% 10% 4% 1% 

An assumption is made that all trips under 5-miles (8 km) are potential trips that can be switched to 
walking or cycling. The current percentages of walking and cycling in relation to other modes are in the 
table below. 

                                                      
16 Federal Highway Administration, (1999) 
17 Federal Highway Administration, (1999) 
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Purpose Walking or cycling (of the total number of trips) 
Work 5% 
Education 5% 
Healthcare 2% 
Recreation (including social visits and exercise) 10% 
Shopping 4% 

A second survey reveals that 5% of people are considering switching to walking or cycling from other 
forms of travel. So if 100,000 people travel to work, and that at present 5% (5,000 people) are 
already cycling, we can calculate who is likely to switch mode. We know 95% of work trips are under 
5 miles (8 km) (95,000) and therefore eligible for switching mode, so if we are assuming the extra 5% 
are taken from that group of people (5% of 95,000 is 4,750), we can infer that the number of people 
walking or cycling to work will increase from 5,000 to 9,750.  The table below shows the calculation in 
full for all modes and purposes. 

Purpose Total number 
travelling 

Number 
travelling less 

than 5 miles 
(8 km) 

Current 
number 
cycling 

Projected number cycling 
(Current number cycling + 5% 

of the people travelling less 
than 5 miles / 8 km) 

Work 100,000 95,000 5,000 9,750 
Education 20,000 18,000 1,000 1,900 
Healthcare 5,000 4,850 100 343 
Recreation 30,000 27,000 3,000 4,350 
Shopping 100,000 99,000 4,000 8,950 
 

Methods to understand preferences 

Some studies seek to understand the preferences of users for geographical and other environmental 
factors on existing or potential greenways. They include studies which measure data on the gradient of 
slopes or the level of vegetation on adjacent areas to the greenway. For instance previous studies 
have found that disused railway lines generally have smaller gradients to accommodate trains18. 
Population density of the surrounding areas or the level of crowding on the trail can be an indication 
of the popularity of the route. The measurement of a number of environment factors can be 
incorporated in a model which identifies the most pleasing elements of a greenway and thus gage its 
popularity. Alternatively two greenways may be compared on their environment based on the views of 
users. Surface, width, litter and parking have been found to influence the level of usage19. A common 
means of collecting data of preferences is the use of a survey. This may be dependent on large 
amounts of data being available on the surrounding environment20. 

Discrete choice and route choice models can predict the choices of individuals on greenways. They 
estimate changes in travel patterns (such as choice of mode or route) based on changes to the 
environment. Route Choice models are models which use ‘elasticities’ (i.e. changes in factors relating 
to the environment and their effect on the environment) to predict the choices of individuals in the 
routes. The data is collected typically by ‘stated preference’ surveys to give an indication of the 
features of routes which individuals prefer. These surveys present different options or a choice between 
features (for instance busy/quiet greenways, high woodland cover/agricultural land, flat/steep slopes) 
to respondents who then state their preferences for a particular route. The results are ‘aggregated’ to 

                                                      
18 Cycling Expertise (2012) 
19 Lindsey G., 1999. 
20 Federal Highway Administration, (1999) 
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provide an idea of the likely preferences of the total population of people who will use the route. The 
measurements generally focus on elements such as surface quality, the level of traffic level and path 
width. Whilst the hypothetical nature of the variables used should make this method transferable to 
different locations, respondents’ perceptions may be conditioned by their familiarity with the 
greenway. 

 

Methods to profile users 

Researchers may wish to understand exactly who uses, or will potentially use, a greenway. This can be 
done by collecting information on the users of the facility, typically by questionnaire or interview, and 
sometimes augmented by census data or other existing data. If the aim is to predict who will use a 
proposed greenway then data from existing greenways with similar characteristics may provide an 
indication. The information sought may relate to demographics (see the headline figures of three 
studies in the text boxes from North Carolina21, Indianapolis22 and Santiago23)  

 

 

 

 

 

 

 

 

Additionally, surveys on the respondents can profile 
greenway users by revealing information on their preferences, lifestyle and patterns of use on the 
greenways. 

Assessing impacts 

Approaches to this were outlined earlier with examples of methods which evaluate a greenway for its 
impact, based on economic, social and environmental indicators for possible costs and benefits. A 
number of studies have employed methods to provide a value of greenways. They include use of 
Travel Cost Methods calculating the cost of travel by using surveys of users and counts of traffic24. 
Contingent Valuation is another alternative. One study focused on a rail trail network in Georgia as a 
proposed greenway development. This model provides an alternative by combining travel cost 
modelling with ‘contingent behaviour’ questions, which ask potential users how much they would pay to 
use a facility. The authors found the contingent trip approach to be a cost-effective alternative to on-
                                                      
21 Furuseth O. J., Altman R.E., 2004 
22 Lindsey G., 1999. 
23 Ortúzar J.D. de, Iacobelli A., Valeze C., (2000). 
24 Lindsey, G., Man, J., Payton, S. & Dickson, K. (2004)  

The study found that users were 
more often white, female and 
between the age of 16-34, living 
within 5 miles (8 km) of the 
greenway, well-educated and 

l d   

Of the greenway trails 
compared, all showed a 
high level of education of 
users.  On two trails high 
proportions (c.65%) were 
aged between 19 and 44 

In this case, respondents to the survey with higher 
incomes were less likely to view cycling as an 
attractive option. A model was employed to explain 
whether or not respondents would use a bike, using 
data about trips and respondent characteristics as 
explanatory variables. The authors found a bias with 
the stated preference experiment used, based on 
differences between the hypothetical choice to use a 
bicycle and the actual usage. The modelling process 
also found that young people with a low income, low 
educational level and no car available were more 
likely to consider it.   
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site sampling25. Hedonic methods use market data to ascertain the impact of greenways of property 
values. Another study in Austin, Texas, used a hedonic pricing method on greenways in different 
neighbourhoods and found that there may be a significant positive impact of the presence of a 
greenway on local house price valuation. Of three neighbourhoods studied, significant property value 
premiums were recorded in two and it was found in one that physical access to a trail had a significant 
positive effect on house prices26. 

The valuation of public goods 

The valuation of a resource which is used by the public is a slightly subjective concept, as it generally 
does not have a price.  Practitioners have sought to solve this problem by using methods to produce a 
value of the resource, the most prominent being contingent valuation.  This can be applied to a 
greenway, a national park or any other public good.  Essentially, by survey or interview, ‘stakeholders’, 
or more specifically the people who are likely to use the greenway or reside in its catchment area, are 
asked to put a value on the resource.  From this value, a figure can be derived based on peoples 
willingness to pay.  So if the sample was five people, who stated that they would pay the following 
figures annually to use the greenway (£3, £5, £1, £2, £4), the average of the five stated values 
(£15/5=£3) could be applied to the total population to give an annual monetary value of the 
resource (if the population is 100,000, then the greenway would be worth £300,000 annually).   

Before/after studies use counts, surveys and other forms of usage data such as mode split to determine 
changes in usage on a given trail or area. Essentially they involve two identical surveys before and 
after an intervention, such as the installation of a new bridge, or section of a greenway.  The results of 
each will show changes which can be attributed to the changes made. Control studies, identical before 
and after surveys undertaken in a similar area, but one which has not had the intervention, can be used 
for comparison to improve the robustness27 of the research: asking the question – What would happen 
if the changes hadn’t been made?  They help to understand changes which may have affected usage 
and that cannot be attributed to the intervention, such as changes in fuel prices. See Figure 1 for a 
basic example of how a control study is used. 

 

                                                      
25 Betz, C. J., Bergstrom, J. C. and Bowker, J. M. (2003)  
26 Nicholls, S. & Crompton, J. L. (2005)  
27 Federal Highway Administration, (1999) 
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Figure 1: Structure of a before / after study with control group 

6. Selecting the data to be collected 

Once the choice of method has been made, based on the aims of the evaluation or monitoring 
programme, the decision on which data needs to be collected should be more straightforward. The 
investigator can then prepare a strategy for collecting the data for the study. The types of data can 
be matched to the method chosen. The following section discusses the main data types. 

Count data 

As discussed in section earlier, counting methods can provide detailed figures of people who use 
certain routes, and more sophisticated methods can also give an indication of group size, types of 
greenway user (i.e. in-line skaters, horse riders, walkers, etc.) and the behaviour displayed by users. 
Often manual counts are given at set intervals, such as hourly through the day. Important considerations 
in these cases include differences in busy or quiet periods: weekdays or weekends, time of day or 
year. The sampling strategy to acquire the data therefore needs to be well thought-out beforehand.  
Many studies will simply count the number of people passing a given point and not differentiate 
individuals (i.e. people who pass the counter twice in one day, out-and-back journeys)28. Some studies 
have involved placing automatic counters in specific sections of a greenway where they have to walk 
single file (often referred to as ‘pinch points’), to ensure that every user is counted29. It is important to 
minimise the possibility of users detouring from the greenway and thus bypass the count site30. All of 

these considerations are of importance before setting up the 
sampling method, and visiting sites in person beforehand may 
indicate the potential issues which have to be addressed in the 
subsequent analysis.  

Census data and secondary data 

Census and other secondary data can provide a cheaper 
alternative than primary data collection methods such as survey 
questionnaires. A census traditionally contains information from 
the area on how people travel, mode, time of day, purpose, 
etc. Knowledge of the population around the greenway and 
data regarding tourists and other visitors will allow a 
calculation to be made to provide an estimation of how many 
people will use a greenway. Other travel survey data from 
transport studies in the area may also be valuable. It is 
suggested in one study31 that, especially in areas where there 
are high numbers of commuters, the number of regular cyclists 
will be proportionally high in relation to the total number of 

cyclists, and therefore the number of trips can be affected significantly by a small minority of people. 
In this sense commuters are a powerful indictor for total cycle use and thus cycle to work surveys in 
large organisations or by governments may be of use. 

 

                                                      
28 Lindsey G., 1999. 
29 Cope, A. M. & Doxford, D. (1997) 
30 Cope, M., Doxford, D. and Hill, T. (1998) 
31 Barnes, G. and Krizek, K. (2005)  
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Survey data 

Each method is suitable for acquiring a range of different data, but response rates generally differ in 
terms of whether the survey is 
administered face-to-face, by interview or 
questionnaire, at home or by telephone.   

If the survey is undertaken at a greenway 
the conditions at the time of the survey are 
relevant to the makeup of the data 
collected32 and planning should take into 
account the location, time of day, week 
and year, weather, and any other 
situational aspects which may affect the 
people who are likely to be surveyed. For 
instance, commuters, families and children 
are constrained in the times they can 
travel on the greenway whilst retired 
people, part-time workers and unemployed people are not.  Location is important, because, sometimes 
greenways will connect with urban areas and therefore usage is significantly greater in urban centres, 
but rural locations must also be considered in order to capture the full range of people using the 
route33. Closed questions are useful, particularly in site-based surveys, as they can be answered more 
quickly than open ended questions. However if the respondent has the time available to provide 
answers to open ended questions, either when surveyed or at a later date, these questions can yield a 
deeper understanding of areas of interest to the investigation. The text box provides an example of 
an evaluation strategy on a long distance EuroVelo route34. 

Surveys can also be used to collect data on stated and revealed preference for use in modelling 
demand for greenways. Revealed preference is based on surveying the behaviour of users of 
greenways to determine their preferences. It requires large numbers of cases from travel surveys and 
often additional data may be required. Stated preference is more suited to predicting future 
behaviour of users of the greenways based on hypothetical changes (such as a new surface, a new 
section away from traffic etc.).  Respondents are given choices or sets of choices based on the potential 
attributes of the new greenway. However, some bias must be taken into account if the potential 
scenarios are not described properly or if the respondent is overly optimistic about the merits of the 
new development. Visual material may reduce those biases35. An example of stated preference is 
given in the table below. Respondents were asked to provide their preferences by scoring a number of 
greenway elements from 1-5 in terms of how important the element was to them in choosing to use the 
greenway (1 being lowest and 5 highest). 

Element 1 2 3 4 5 
Even surface 17% 3% 13% 24% 43% 
Low gradient 45% 25% 15% 8% 7% 
Cleanliness (litter, dog mess etc.) 0% 1% 20% 45% 34% 
Away from traffic 21% 23% 30% 17% 9% 
Busyness of greenway 14% 23% 10% 32% 21% 

                                                      
32 Randall, 1994 cited in Betz, C. J., Bergstrom, J. C. and Bowker, J. M. (2003)  
33 Institute of Transport and Tourism, Downward, P. and Sustrans Research and Monitoring Unit (2006) 
34 Altermodal-Inddigo(2007) EuroVelo 6 Operating Guidelines 
35 Arneberger, A., Aikoh, T., Eder, R., Shoji, Y. and Mieno, T. (2010)  

Example: EuroVelo 6 evaluation strategy 
 
The Nantes to Ulm (Germany) section of the route 
was monitored by piloting a methodology to record 
usage of the section, using both quantitative and 
qualitative data.  In addition to the use of existing 
data from surveys and counts, 12 survey sites along 
the section were selected to recruit respondents.  The 
result was a successful trial of what is now a 
continuous monitoring strategy of the section which 
involves: automatic counts, manual counts, short 
interviews and long interviews. 
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Survey timing 

If the survey contains questions designed to capture data about activity, the time of day the survey is 
undertaken is important in a number of ways.  The questions may involve giving details of the route 
travelled, the distance or time, and perhaps details of any spending if the survey is calculating the 
economic impact of a trail.  The only way of gaining a truly accurate picture of any of these 
measurements would be if the survey was undertaken at the end of the day, once the respondent has 
finished their route.  If the survey is undertaken before that, then the figures are essentially only 
estimates.  In these cases, it may be favourable to issue a paper survey with a reply paid envelope in 
order for respondents to complete the survey at the end of the day and post it back.    

Aggregated and disaggregated data 

Data can be aggregated (showing trends across a whole population) or disaggregated (broken down 
into sub-groups such as age or gender, or at an individual level). These processes can be used in 
different ways to model travel data. They can predict mode splits, model demand, predict demand in 
comparable sites based on the trends at one site or test the effect of other factors such as 
environmental differences. Difficulties arise when obtaining data, ‘Can it be sourced adequately or do 
resources allow collection of new data?’ Additionally, aggregate models often fail to pick up all of the 
relevant factors and therefore they are not tested for. In general existing data can be found, although 
sometimes additional data requires collection36. 

GIS (Geographical Information Systems) 

This type of data involves mapping the aspects of an area which may influence walking and cycling 
activity. It can also be used to calculate distances on trails or show usage using colour coding. In some 
cases the mapping process may involve the use of sophisticated technology such as remote sensing of 
an area by air. GIS can be used to assess inventories of resources such as the number of tracks in an 
area and their length, condition of paths and traffic volume. With the correct method of calculation it is 
possible to assess relationships of these elements to population characteristics, and changes in usage 
based on certain changes to the area. In some cases stated preference or surveys on people’s attitudes 
towards the greenway environments being studied may be required to provide additional data. The 
availability of sufficient geographical data is important in order to make an accurate evaluation37. 

Environmental variables 

A number of environmental variables relating to the topography, the surface of the greenway and 
other aspects are elements which can be tested to evaluate peoples’ preferences for walking and 
cycling. Typically, they are measured by stated preference surveys and can also be used in conjunction 
with GIS 38 . The more accurate the available information is, the more accurate the modelling of 
peoples’ preferences for environmental elements. The types of indicators measured include: 

• Path slope 

• Path width 

• Surface (smooth/uneven) 
• Lighting 

                                                      
36 Federal Highway Administration (1999) 
37 Federal Highway Administration (1999) 
38 Rodriguez D.A., Joo J., (2004). 
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• Proximity of path to roads 
• Level of crowding on path 

• Proximity of path to work/home residence 

• Vegetation cover 

Qualitative data 

Qualitative data from interviews or focus groups can provide a deep understanding of peoples’ 
attitudes and preferences regarding the development of Greenways. Typically, interviews and focus 
groups will be recorded, providing transcripts. The text itself is the data to be collected. There is no 
optimal figure for interviews and the number of interviews is very much decided by the available time 
and resources of the investigator, the availability of respondents and the purposes of the research. 
One way of recruiting respondents is to compensate them for their time by offering incentives. It is 
generally good practice to let them know before they are interviewed that their responses will be 
anonymous. 

Summary 

With the information presented above in mind it should now be possible to finalise the design of the 
investigation and then begin to implement data collection and analysis. The form on the next page is 
the type of planning tool which a researcher might use to pilot their methodology.   
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7. Implementation of research 

Managing the research project – issues and strategies 

With effective planning the management of the research programme should be easier. However 
certain issues may arise during the data collection process. Data collection programmes range from 
one-off surveys to long-term continuous data collection and therefore the research requires constant 
evaluation of the process to make sure that the quality of data is as good as possible. Many research 
programmes will first use a pilot study to assess the effectiveness of the strategy and highlight any 
issues which can be addressed. There may be some changes to approach following this. Other elements 
such as staffing, budget and ensuring deadlines are met are important areas to consider when 
evaluating the process. Analysis of the data, reporting and dissemination are the next stages. 

Analysis of data 

Depending on the method and type of data, effective analysis is extremely important. The ability of 
the investigator, in terms of understanding the methods and their analysis, is important if the results are 
to be robust. Further training may be required. For count data analysis may depend on calibrating the 
results to ensure they represent an accurate picture. Over time manual counting may help the 
investigator to validate their results. Some previous studies have highlighted the importance of data 
cleaning: ensuring that count data is only used if reliable, and removing incomplete data removed 
from the data set39. Once the data collection has finished, initial analysis may indicate whether it is 
necessary to collect further data. For example the survey questionnaires may have returned data which 
only covers part of the population. If the results reflect that mainly people over a certain age have 
responded to a survey, the researcher may need to target younger people from the population to 
ensure a more rounded picture is given in the results. Other biases may also need to be identified. In 
terms of quantitative data, a more advanced research approach may involve statistical testing for 
relevance of the results or model used to predict changes to be attributed to the greenway 
development. Software packages such as SPSS40 are useful to manage and analyse complicated 
quantitative based datasets. For qualitative research the text itself is the unit of analysis. Transcripts 
can be analysed for common themes, and conclusions drawn where ideas recur from the interviews or 
focus groups. NVivo41 is a software tool which can support the analysis of qualitative data. 

Reporting results 

The target audience must be considered carefully when reporting the research. If they are mainly 
practitioners, the use of highly technical language may the report difficult to follow. Only the relevant 
information should be reported. For quantitative data, tables and charts can convey information 
powerfully, if used properly. Mapping the area of the greenway with colour-coding may be of merit 
for GIS based studies, for instant colour coding usage to show more and less frequently used sections 
of the trail. For qualitative studies the use of quotes from the focus groups or interviews which reflect 
the key themes of the research may be useful to the reader.  For instance a previous study which used 
focus groups42 reported examples of quotes which related to safety, one of the most relevant themes 
emerging from the analysis: 

                                                      
39 Cope, A., Muller, L., Kennedy, A. & Parkin, J. (2009) 
40 www-01.ibm.com/software/uk/analytics/spss/ 
41 www.qsrinternational.com/product_nvivo.aspx 
42 Trayers et al. (2006) 
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 ‘Once this becomes a cycle track there is going to be potentially continuous traffic down there 
until the small hours, especially late at night in the summer, lots of kids down there until 2 am’ (Resident) 

 ‘We were trying to make it greener with the trees and everything (referring to the cycle/walk 
way), but the police said that trees cut out light, so we are trialling up-lighters (referring to the lighting 
from the bottom up in planting areas), so there are not areas that are black spots, that people can get up 
to no good.’ (Planner) 

Typically a report will be broken down into the following sections: 

• Introduction: Outline the study, background context and aims 
• Literature review: A review of relevant material, perhaps including previous studies with 

similar aims or the policy context 
• Method: A detailed outline of the research process and why the methods were chosen 

• Results: The key results laid out including tables, charts and if qualitative, the important quotes 
which encapsulate the findings 

• Discussion: Deeper discussion of the results 
• Conclusion: The key findings will be detailed and any limitations to the study discussed.  

Recommendations may also be made, based on the findings of the study. 

Dissemination of results 

There are a number of further functions of an evaluation or monitoring study. The knowledge 
generated by a study may well be useful for practitioners and researchers involved in future studies. 
Presentation of the results at meetings or practitioner conferences is one channel to convey the findings 
to others and receive feedback on the research from people with similar interests. It is recommended 
that when undertaking a project to evaluate a greenway, that the researchers have in mind how they 
might disseminate the results further, in order to maximise the value of the research. The researcher 
themselves should critically evaluate the whole process in order to inform future planning of research 
on greenways and thus improve the quality. 
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