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Abstract

Low physical activity is associated with increased risk for a range of diseases. Active transport modes such as
walking and cycling can help reduce these risks and enhance health outcomes. This paper describes the
results of a model of these outcomes for New Zealand. The model was developed as part of the Transport
Outlook: Future State project at the Ministry of Transport. The model was adapted for New Zealand by the
University of Otago, Department of Public Health, based on the Integrated Transport and Health Impact
Modelling Tool (ITHIM) produced at the Centre for Diet and Activity Research at the University of Cambridge,
United Kingdom. The Transport Outlook: Future State projected 25-year transport futures for New Zealand for
five scenarios, each varying a number of assumptions. This paper extends the Transport Outlook: Future State
work by examining four alternative scenarios where only assumptions about the amount of future walking and
cycling varied from the baseline.

Even though the scenarios assumed fairly modest changes in average time spent walking and cycling, the
model results suggest that there would be very positive impacts in reducing the incidence of diseases of low
physical activity. These impacts are likely to grow significantly in the future as the population ages. And these
impacts far outweigh any resulting increase in deaths due to collisions of pedestrians and cyclists with motor
vehicles. The model results also suggest the importance of a policy focus on creating a cycling environment
that encourages older people, who are most at risk from diseases of inactivity, to cycle.
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Introduction

Low physical activity is associated with increased risk for a range of diseases, including cardiovascular disease
(heart attacks and stokes), diabetes, dementia, breast and colon cancer, and depression. Low physical activity
was estimated by the Global Burden of Disease Study to cause about 1,100 deaths in New Zealand in 2016
(Institute for Health Metrics and Evaluation, 2018). Another study jointly sponsored by the Wellington Regional
Strategy, the Waikato Regional Council and the Auckland Council put the toll of diseases of inactivity at 2121
deaths in 2009 among all age groups, with 246 of these deaths being among those under age 65 (Wellington
Regional Strategy, et al, no date).

In comparison, accidents across all modes of transport were responsible for about 400 deaths in 2016 (Institute
for Health Metrics and Evaluation, 2018). Those who die from diseases of low physical activity tend to be
considerably older than the victims of transport accidents. As people who die when they are older have fewer
years of remaining life lost compared with people who die when they are younger, estimates of the number of
years of life lost (YLLs) compared to a normal life expectancy in 2016 for diseases of low physical activity
(12,100 YLLs) are about two-thirds of those for transport accidents (18,400 YLLs). However, either way one
looks at it, diseases of low physical activity are a major, and potentially preventable, cause of pre-mature death.

Increases in the use of motorised transport have been associated with declining levels of physical activity
(World Health Organisation, 2018), but transport can also play a role in combating them. Active modes —
walking and cycling — provide opportunities for exercise while travelling and, therefore, help to reduce the risk
of diseases resulting from low physical activity.

To illustrate the impact that active modes might have on health, the Ministry of Transport's New Zealand
Transport Outlook: Future State (Ministry of Transport 2017) projected the change to 2042/43 in the number
of deaths and years of life lost due to diseases of low physical activity in response to changes in time spent
walking and cycling in five alternative scenarios. This work was based on a model of the health impacts of
active modes adapted for the Ministry by the University of Otago, Department of Public Health (Keall, et al,
2016). The model is based on the Integrated Transport and Health Impact Modelling Tool (ITHIM) produced
at the Centre for Diet and Activity Research at the University of Cambridge, United Kingdom (Woodcock, et al,
2009). ITHIM has been used in a number of academic and government projects in many cities, regions and
countries around the world, including the UK (for England and Wales and London specifically), California,
Malaysia, Brazil, India, Canada, and Portland, Oregon.

A limitation of the Transport Outlook: Future State work was that the scenarios assumed combinations of
modest changes in walking and cycling, along with other changes in the location and size of the population,
which made it hard to estimate the impacts of significant changes in walking or cycling in isolation. This short
paper seeks to remedy that limitation by using the same model to examine simple changes to walking and
cycling with other assumptions held the same.

The most similar work in the literature to ours that we are aware of is a paper by Graeme Lindsay, Alexandra
MacMillan, and Alistair Woodward (2010), which estimated the effects on health, air pollution and greenhouse
gas emissions in New Zealand if short trips (7 km) were undertaken by bicycle rather than by motor vehicle.
This would shift about 5% of vehicle kilometres to cycling, which is similar to what we assume in Scenarios C
and D below. They modified the World Health Organisation’s Health Economic Assessment Tool (HEAT) for
cycling to New Zealand, and concluded that the health effects would include about 116 deaths avoided
annually as a result of increased physical activity, six fewer deaths due to local air pollution from vehicle
emissions, and an additional five cyclist fatalities from road crashes. We have not attempted to explore the
reasons for the differences between their results and ours, and have not projected the impacts of reductions
in air pollution at all. However, given the level of uncertainty in both sets of results, their results are broadly
consistent with ours.
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Method

We examined the five alternative scenarios as shown in Table 1 below.

Table 1: Assumed walking and cycling scenarios

Average minutes per day per person
Walking Cycling

Baseline (2012/13) 7.6 0.9
Scenarios

Scenario A: Double Walking (+7.6 minutes/day) 15.2 0.9
Scenario B: Double Cycling (+0.9 minutes/day) 7.6 1.8
Scenario C: Increase Cycling +7.6 minutes/day 7.6 8.5
Scenario D: Increase both Walking and Cycling

+7.6 minutes/day 15.2 8.5

The 2012/13 baseline times spent walking and cycling are from the New Zealand Transport Outlook Household
Travel Model (Ministry of Transport, 2018B) based on data from the New Zealand Household Travel Survey
(Ministry of Transport, 2018A). These walking and cycling times are based on travel diaries kept by participants
in the survey and would, therefore, not include walking inside homes and other buildings. In Scenario A and
Scenario B, we double the baseline times spent walking and cycling, respectively. However, since the Baseline
cycling time is quite small (0.9 minutes/day), doubling it has far less of an impact on cycling time than a doubling
of walking time. For this reason, Scenario C adds the same number of minutes of cycling that a doubling of
walking time would add to walking minutes (7.6 minutes/day), to create a cycling scenario more comparable
to Scenario A. Scenario D combines Scenarios B and C.

In terms of distance travelled, Scenarios A and D would add about 0.5 kilometres per day per person of walking,
while Scenario B would add about 0.2 kilometres per day of cycling and Scenarios C and D would add about
1.6 kilometres per day of cycling. For comparison, the average distance per day per person travelled by motor
vehicle in New Zealand (as driver or passenger) was about 29.3 kilometres.

Itis interesting to compare these times spent walking and cycling to those for the Netherlands, a country known
for the popularity of active transport, especially cycling. In the Netherlands in the year 2014, walking time
averaged about 9.8 minutes per day per person, a bit above the baseline New Zealand figure of 7.6
minutes/day, but below the 15.2 minutes per day we assume in Scenarios A and D. However, cycling in the
Netherlands averaged about 13.3 minutes/day per person, almost double the 7.6 minutes we assume in even
our Scenarios C and D (see European Commission, no date). These figures suggest that the walking and
cycling times assumed in our scenarios are potentially achievable for New Zealand and, in the case of cycling,
may even be conservative.
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Findings

The projected change in the average time spent walking or cycling each day in the alternative scenarios is
modest. However, the benefits of even these modest amounts of additional activity are quite significant, as
shown in Table 2.

Table 2: Change in deaths and years of life lost in 2042/43 compared to 2012/13 baseline due to
changes in transport-related physical activity

(A) (B)
Assuming same population | Assuming projected population
as in 2012/13 of 2042/43
Change in Change in Change in the | Changein the
the number the number number of number of
of deaths of years of deaths years of life
life lost lost
Scenario A: Double Walking -470 -5856 -1221 -12,373
(+7.6 minutes/day)
Scenario B: Double Cycling -40 -914 -76 -1500
(+0.9 minutes/day)
Scenario C: Increase Cycling -171 -4051 -314 -6437
+7.6 minutes/day
Scenario D: Increase Walking -626 -9227 -1525 -17,661
and Cycling +7.6 minutes/day

Column A assumes that the population size and age/sex distribution in 2042/43 are the same as in the base
year (2012/13) under all scenarios. Column B assumes a projected 2042/43 population size and age/sex
distribution based on Stats NZ subnational population projections, by age and sex, 2013(base)-2043 under
all scenarios.

Several observations about the results shown in Table 2 are in order.

1) Despite the modest increases in walking and cycling times, the reduction in deaths and years of life
lost are quite large and significant. Recall that accidents for all modes of transport amounted to
about 400 deaths and 18,400 years of life lost in 2016.

2) The benefits of the increased walking and cycling grow much faster than the projected population
growth from 4.4 million in 2012/13 to about 5.9 million in 2042/43. The reason is that the population
in 2042/43 is not only larger than in 2012/13, but also older, and therefore, more at risk of death due
to low physical activity.

3) Doubling the time spent walking has a quite large impact, while doubling the time spent cycling has a
much smaller impact. This is mainly because the 2012/13, time spent cycling was so much smaller
than the time spent walking.

4) However, even if both walking and cycling are increased by the same 7.6 minutes per day, as in
scenarios A and C, the model results suggest that the increase in walking has a much larger impact.
This result is despite the fact that the model assumes cycling to be the more physically intense
activity. In the model, the amount of exercise an activity yields is measured in units called ‘metabolic
equivalents of task’ or METs. The METSs for a certain duration of activity is obtained by multiplying
the duration of the activity in hours by the assumed METs/hour for the activity. The assumed
METs/hour for walking range from about 3.3 to about 4.0, depending upon the sex and age group,
and are generally smaller for children and older people, and for females. METSs for cycling are
assumed to be 6.0 for all sexes and age groups. So, in general, cycling is assumed to deliver 50-
80% more health benefits per hour than walking.

5) The larger health impact of increases in walking is rather a function of assumptions in the model that
increases in walking and cycling by sex/age group are proportional to baseline walking and cycling
by sex/age group. Unfortunately, the Household Travel Survey results indicate that cycling in New
Zealand is currently heavily concentrated among younger and middle-age males. Hence, even large
proportional increases in cycling in each sex/age group have only a modest impact on older people
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who are most at risk from diseases of inactivity. Walking, on the other hand, is more evenly spread
across sex/age groups, and quite popular with older people, thus explaining the larger health impact
of increases in walking.

These results are, of course, a function of the model assumption that increases in walking and
cycling will be proportional to baseline walking and cycling by sex/age group. In fact, it is not hard to
imagine that if cycling were to become a more accepted ‘mainstream’ mode of transport, as
envisioned in these scenarios, it would attract people of all ages and sexes. In the Netherlands, for
example, men and women cycle in similar numbers, and the nhumber of cycle trips per day made by

65-75 year olds actually exceeds that of 25-30 year olds for both men and women (Fietsersbond,

2011).
7)

use of cycling need to especially consider the needs of older people and women.

8)

Not surprisingly, the sum of the separate impacts of increasing walking and cycling by 7.6

However, there is a message here that, for maximum health benefits, any policies to promote the

minutes/day in Scenarios A and C is slightly greater than the combined impact of the two in Scenario
D. This reflects the assumption built into the model that there are decreasing returns to increasing

physical activity.

Would these reductions in deaths and years of life lost from diseases of low physical activity be offset by
increases in deaths and years of life lost due to motor vehicle collisions involving pedestrians and cyclists?
The model can provide an answer, as it also projects changes in deaths and years of life lost by pedestrians
and cyclists due to collisions with motor vehicles, as shown in Table 3.

Table 3: Change in deaths and years of life lost in 2042/43 for pedestrians and cyclists due to
collisions with motor vehicles

(A) (B)
Assuming same population | Assuming projected population
as in 2012/13 in 2042/43
Change in Changein Change in the | Change in the
the number the number number of number of
of deaths of years of deaths years of life
life lost lost
Scenario A: Double Walking +21 +772 +28 +1029
(+7.6 minutes/day)
Scenario B: Double Cycling +5 +247 +7 +329
(+0.9 minutes/day)
Scenario C: Increase Cycling +25 +1214 +34 +1619
+7.6 minutes/day
Scenario D: Increase Walking +46 +1986 +61 +2648
and Cycling +7.6 minutes/day

Deaths from collisions with motor vehicles generally rise with increases in walking or cycling. However, the
relationship is not a simple proportionate one, as the rate of collisions tends to decline as there are more

cyclists or pedestrians on the streets relative to cars—the ‘safety in numbers’ effect (Jacobsen, 2003).

Several observations about the results shown in Table 3 are in order.

1) The increase in deaths and years of life lost as a result of collisions with motor vehicles shown in
Table 3 are small relative to the decrease in deaths and years of life lost as result of reduced
diseases of low physical activity shown in Table 2.

2)

Growth in deaths and years of life lost from collisions with motor vehicles is generally proportional to

the increase in population, meaning that the decrease in deaths and years of life lost as a result of
reduced diseases of low physical activity grows over time relative to the increase in deaths and
years of life lost as a result of collisions with motor vehicles.

3)

For increases in walking, the ratio of reduced deaths from diseases of low physical activity to

increased deaths from collisions with motor vehicles is about 20 to 1, while the same ratio for years
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of life lost is about 8 to 1. The ratio for deaths is larger than the ratio years of life lost because deaths
from diseases of low physical activity tend to be concentrated among older people, who have less
years of remaining life to lose, while deaths from collisions with motor vehicles tend to affect all age
groups.

4) For increases in cycling, the ratio is about 7 to 1 for deaths and about 3 to 1 for years of life lost.
Although these ratios are still quite favourable, there is no denying that cyclists are at greater risk of
collisions with motor vehicles than pedestrians.

5) Results for Scenario D, which combines the assumptions of Scenario A and C, are essentially the
sum of the results for Scenario A and Scenario C.

6) None of these figures take into account the fact that, to the extent people shift from travelling by
motor vehicle to travel by active modes, motor vehicle fatalities should decline.

Conclusions

Tables 2 and 3 suggest that increases in walking and cycling are likely to lead to significant favourable overall
health impacts, even with allowance for some increases in deaths from collisions with motor vehicles. They
also suggest that the favourable health impacts of increased walking and cycling are likely to grow significantly
in the future as the population ages.

The story here is quite uncertain, however, and may be even more favourable than these results suggest. In
particular, the health benefits of increased cycling would be even greater were it not for the model assumption
that increases in cycling by sex/age group are proportional to baseline cycling by sex/age group. This is
because cycle usage in New Zealand is currently heavily concentrated among younger and middle-age males.
If older people, who are most at risk from diseases of inactivity, were to cycle more, as they actually do in the
Netherlands, the health benefits of cycling would be considerably larger. The results, therefore, also suggest
the importance of a policy focus on creating a cycling environment that encourages older people to cycle.
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