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Abstract 

Recent New Zealand Government policy has introduced a new Setting Speed Limit Rule that 
aims to increase or reverse many current lower speed limits, with the rationale being to 
improve economic efficiency. However, recent research and policy advice would suggest that, 
in many cases, a lower speed limit will be the more “optimal” one to choose. A review of State 
Highway speed limits found that optimum limits for most highways were ~80km/h, while a 
review of Auckland urban speed management proposals found strong Benefit/Cost Ratios for 
widespread speed reductions. Meanwhile, a recent economic assessment of several rural 
speed reduction options in Nelson/Tasman District produced Benefit/Cost Ratios above 5:1. 
For urban areas, the benefits were less clear; however, there are likely to be other benefits 
there that are more difficult to accurately quantify, including health benefits from active mode 
shift, improved amenity, and reductions in air pollution and noise. This paper summarises 
these investigations and offers some considerations for Road Controlling Authorities reviewing 
their own speed management networks. 

1 Background 

In late 2024, the National-led New Zealand Government administration introduced a new 
Setting Speed Limits Rule (NZ Transport Agency, 2024a) that reduced the ability for road 
controlling authorities (RCAs) to set lower urban and rural speed limits and required most of 
them to reverse many of the existing lower limits back to their previous speeds. In promoting 
the new Rule and subsequent planned speed limit reversals on state highways, the relevant 
Transport Ministers stated that “the coalition Government is all about making it easier for 
people and freight to get from A to B as quickly and efficiently as possible, which will help 
drive economic growth and improved productivity” (Bishop, 2025). 

In aligning with this viewpoint of economic efficiency, the new Rule includes a requirement for 
RCAs to undertake a cost-benefit assessment of all speed limit changes, comparing the 
estimated safety impacts of the proposed change with the estimated travel time impacts and 
the estimated implementation costs. However, recent research elsewhere and policy advice 
by the author would suggest that, in many cases, a lower speed limit will be the more “optimal” 
one to choose. It would also help to reinforce the primary role of speed management: the 
reduction of crash frequency and severity. This paper summarises these investigations and 
offers some considerations for RCAs reviewing their own speed management networks. 

2 Determination of optimum speeds 

An “optimum” speed limit is defined as the limit providing maximum benefit from the minimum-
cost combination of changed travel times and the changed costs of road trauma, 
environmental emissions, and vehicle operating costs. It is notable that the cost-benefit 
assessment requirement in the new Rule does not allow for emission or vehicle operating cost 
effects in its assessment procedure for speed limit changes.  

A couple of examples presented below illustrate how this approach has been applied to both 
rural and urban road network scenarios. 
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2.1 NZTA research into optimum speeds 

In 2012, the New Zealand Transport Agency (NZTA) commissioned research (Cameron, 
2012; published in 2022) with the objective of calculating the optimum speeds for six 
categories of New Zealand state highways. The economic evaluation considered the effect of 
cruise speeds of each vehicle type (passenger cars and light, medium, and heavy commercial 
vehicles) ranging from 70 to 130 km/h on: 

• Crash frequencies and costs 

• Travel time costs, including costs for the freight industry 

• Vehicle operating costs 

• Air pollution costs 

With the subsequent update of the economic parameter values for road crashes and travel 
times in 2021 (Denne et al, 2023), Cameron revised his figures to reflect the increased values, 
particularly the roughly-threefold increase in the valuation of a fatal crash (Cameron 2024). 

The results of the revised 2021 analysis, shown in Table 1, confirm that no higher than 
70 km/h is the optimum speed for heavy vehicles, and no more than 75 km/h for light vehicles, 
on all but New Zealand’s motorway-standard roads. At these speeds, travel time costs make 
up roughly half of the costs for light vehicles (followed by vehicle operating, crash, and air 
pollution costs), while vehicle operating costs contribute roughly half of the costs for heavy 
vehicles (followed by travel time, air pollution, and crash costs).  

Even on the higher quality divided highways, the optimum speed is barely 100 km/h, making 
the recent decisions to increase speed limits on some motorways to 110 km/h (and potentially 
120 km/h in the future) rather questionable. Vehicle operating costs contribute the most, 
followed by travel time costs and only a small contribution from crash and air pollution costs. 

At the time of the original 2012 analysis, the overall economic impact if all vehicles travelled 
at their optimum speeds was estimated to be a saving of $482 million per annum in total 
social costs or a 3.7% reduction in the estimated $13.1 billion annual cost of rural State 
Highway travel in New Zealand.  

Table 1: Cruise speeds by vehicle type and estimated optimum speeds in 2012 and 2021 (from 
Cameron 2024) 

 

The assessment of heavy commercial vehicles is an interesting case here for two reasons. 
Firstly, they are legally limited to a maximum open speed of 90 km/h; thus rendering any speed 
limits increases above that as not beneficial to them. Secondly, their larger size and 
aerodynamic impact mean that their fuel efficiency “sweet spot” speed is much lower than for 
passenger cars. 



ATRF 2025 Proceedings 

3 

2.2 Review of Auckland urban speed management options 

In 2022, Auckland Transport commissioned Flow Transportation Specialists to provide a high-
level economic assessment of four potential strategic approaches to the next phase of speed 
management for Auckland roads and streets around schools (Flow Transportation 2022). The 
assessment considered forecasts of crash reduction benefits, plus the effects on travel times, 
vehicle operating costs, and emissions. The impact of lower speed limits on travel times were 
estimated using the Auckland Forecasting Centre’s Macro Strategic Model (MSM), as the only 
suitable tool available that covers the entire region These benefits were factored by the capital 
and maintenance costs of each approach to calculate expected Benefit/Cost Ratios (BCRs). 

The four approaches evaluated, and the estimated benefits and economic impacts were:  

• Having 30 km/h permanent speed limits on all non-arterial roads within 1000m of a 
school gate; 30 km/h variable speed limits all arterial roads within 400m of a school 
gate; plus 40/30 km/h permanent speed limits on thirty selected high risk arterial roads 
across Auckland. This approach was forecast to save 539 Deaths and Serious 
Injuries (DSIs) over the next 10 years with an estimated BCR of 9.0  

• As per the above approach but without the additional arterial roads. This approach was 
forecast to save 468 DSIs over the next 10 years with an estimated BCR of 7.0  

• Having 30 km/h permanent speed limits on all non-arterial roads within 400m of a 
school gate and 30 km/h variable (e.g. 30 mins before and after school) speed limits 
on all arterial roads within 400m of a school gate. This approach was forecast to save 
184 DSIs over the next 10 years with an estimated BCR of 3.6  

• Having 30 km/h variable speed limits during school start and end periods on all roads 
within 400m of a school gate. This approach was forecast to save 29 DSIs over the 
next 10 years with an estimated BCR of 0.2.  

In each case, the expected crash cost savings exceeded the expected travel time cost 
increases. Significantly, in all four cases, the modelled expected increases in travel times were 
only between 12-15 seconds per vehicle. Small savings were also expected in vehicle 
operating costs and emission costs, particularly based around the predicted effects of some 
mode shift to active modes for school trips following the introduction of safer speed 
neighbourhoods. 

It is also interesting to note that the fourth approach option listed largely mirrors what the new 
Rule is proposing to do for streets around schools, and yet it is the option with the lowest BCR. 

3 Nelson/Tasman Speed Management review – background 

Separately, the author was commissioned by Tasman District Council to assess and report on 
the economic benefits of four urban and four rural options for the proposed Nelson/Tasman 
Regional Speed Management Plan (SMP) (Tasman District Council, 2024). This was to inform 
deliberations by the local Land Transport Committee.  

The SMP consisted of four urban and four rural speed management options, created to 
provide guidance for implementation of safer speeds throughout the Nelson-Tasman 
jurisdictions. The options ranged from relatively minimal changes of the status quo to 
extensive reductions in speed limits across several areas. Figure 1 gives a summary of these 
options, which vary based on the type of road and surrounding property use. Note that these 
options only apply to local council roads; changes to state highway speed limits are 
undertaken by NZ Transport Agency (Waka Kotahi) and were not part of this exercise. 
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Figure 1: Summary of options in the Nelson/Tasman SMP consultation document 

 

3.1 Methodology 

An economic assessment was undertaken using standard NZTA Monetised Benefits & Costs 
Manual (MBCM) parameters (NZ Transport Agency 2024b) and associated safety evidence 
of the likely benefits and dis-benefits related to lowered travel speeds on some roads. For 
each road section in the Tasman-Nelson network, an estimate of the likely changes in speeds 
from the existing recorded mean speeds (from NZTA’s MegaMaps database) was undertaken. 
The benefit (or dis-benefit) values were then determined for each SMP option in terms of:  

• Expected reductions in crashes and casualties  

• Expected impacts on travel times  

• Expected changes in vehicle operating costs 

• Expected changes in vehicle emissions  

3.1.1 Speed assessment 

Previous research by Elvik et al. (2004) showed that, for each 10 km/h of speed limit decrease, 
an associated ~2.5 km/h decrease is observed in mean operating speeds. Similar findings 
have been observed in various studies in New Zealand; however, it is possible that greater 
speed changes could be observed. Based on this, “low” (2 km/h per 10 km/h change), “mid” 
(3 km/h) and “high” (5 km/h) estimates of speed change were provided, and sensitivity testing 
for each benefit was undertaken, by adjusting the assumed speed changes, providing a range 
of values for all benefits measured.  

Two further adjustments to the final estimated speed were also factored in: 

• If existing mean operating speeds were already below the proposed speed limit, then 
there is no change 
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• If proposed changes to operating speeds fall below the proposed speed limit, then the 
reduced speeds are capped to no less than the new limit 

School variable speed limits operate for a specified portion of the school day (typically about 
60-90 minutes), vary by school, and do not operate on school holidays / weekends. Vehicle 
volume counts throughout a 24-hour period of a day for every segment of the road network 
has not been collected; therefore, the number of motorists and other road users that 
experience the variable school speed limits was unknown. However, it is expected that a 
higher-than-normal number of road users are present during these peak school times. For this 
exercise, a nominal factor of 25% of the daily vehicle volumes were assumed to experience 
the variable speed limits. This means that it was assumed 25% of the vehicles will have 
operating speeds related to the variable speed limit and, at all other times, 75% will have 
operating speeds related to the non-variable new posted speed limit. 

The operational speeds derived above were used to calculate relative changes in the 
estimated deaths and serious injuries (DSIs, section 3.1.2), the travel time over each corridor 
segment, the vehicle operating costs, and the expected emissions impacts (section 3.1.3). 

3.1.2 Expected reductions in crashes and casualties 

All local road crashes and injuries in the Nelson/Tasman region were downloaded from 
NZ Transport Agency’s Crash Analysis System (CAS) for the five-year period of July 2018 to 
June 2023. Allowing for under-reporting, over that period the Nelson/Tasman region had about 
2 road deaths and 40 serious injuries annually, as well as ~500 minor injuries a year. Each 
crash (and its resulting injuries) was geospatially joined to the nearest local road network 
segments. The total injury numbers were then used to calculate the changes in DSIs as a 
result of estimated changes in mean speeds. 

Two different theoretical approaches to DSI reduction were tested in this analysis. NZTA’s 
MegaMaps database uses a modified form of Nilsson’s (2004) power model to determine the 
estimated DSIs after implementation of reduced speeds on every segment of the network, 
based on the observed mean speeds before and after a speed limit change:  

 𝐸𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝐷𝑆𝐼𝑠 𝐴𝑓𝑡𝑒𝑟 = 𝐸𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝐷𝑆𝐼𝑠 𝐵𝑒𝑓𝑜𝑟𝑒 × (
𝑆𝑝𝑒𝑒𝑑 𝐴𝑓𝑡𝑒𝑟

𝑆𝑝𝑒𝑒𝑑 𝐵𝑒𝑓𝑜𝑟𝑒
)

𝑒𝑥𝑝𝑜𝑛𝑒𝑛𝑡
 (1) 

More recent research by Elvik (2013, 2019) and used by the World Bank’s Global Road Safety 
Facility suggests that the relationship between crash risk and speed is exponential rather than 
a power law: 

𝐸𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝐷𝑆𝐼𝑠 𝐴𝑓𝑡𝑒𝑟 = 𝐸𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝐷𝑆𝐼𝑠 𝐵𝑒𝑓𝑜𝑟𝑒 × 𝑒(𝑆𝑝𝑒𝑒𝑑 𝐴𝑓𝑡𝑒𝑟− 𝑆𝑝𝑒𝑒𝑑 𝐵𝑒𝑓𝑜𝑟𝑒)×𝑒𝑥𝑝𝑜𝑛𝑒𝑛𝑡 (2) 

Table 2 gives the various alternatives of the exponent for Nilsson’s power model and Elvik’s 
exponential model. The number of DSIs on each segment were summed to find the number 
of annual DSIs. In addition, for comparison the World Bank model was also applied to changes 
to minor injuries using a lower change exponent.  

Table 2: Exponents for Nilsson’s power model and Elvik’s exponential model 

 Injury severity Land Use Type Exponent 

NZTA MegaMaps 

(Nilsson model) 

- Urban 3.50 

- Rural 2.00 

World Bank 

(Elvik model) 

Fatal - 0.08 

Serious - 0.06 

Minor - 0.04 

Both of these methods were used to estimate the likely change in DSIs (or all deaths and 
injuries) following changes to posted speed limits. The calculated reductions in DSIs using the 
theoretical methods seemed lower than expected, based on empirical evidence observed 
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elsewhere in New Zealand. Therefore, a separate analysis was carried out applying some 
assumed DSI reductions for all road segments where speed limits were being reduced. 

Several case studies around New Zealand (based on various robust statistical analyses of 
speed limit reductions introduced) provided an overview of typical casualty reductions 
experienced in practice. Based on these findings, the following conservative DSI reduction 
estimates were applied (Table 3): 

Table 3: Effect of speed limit change on DSI reductions 

 Urban Areas Rural Areas  

Low estimate -15% -20% 

Mid estimate -20% -25% 

High estimate -25% -30% 

While the differences were relatively negligible for a few options, in many cases the empirical 
DSI reduction estimates resulted in greater casualty reductions than the theoretical estimates 
(in some cases, at least double). Where it was higher than either of the World Bank or NZTA 
MegaMaps assessments, the empirical estimate was used. 

3.1.3 Expected impacts on travel times, vehicle operating costs, and emissions 

The difference between the initial (existing) and final (new) mean speeds under each SMP 
option influences the changes in vehicle travel times across the network. As might be 
expected, any decrease in average travel speeds will lead to (generally small) increases in 
travel time for each road segment affected. 

Using the travel time costs by road category from MBCM Table 16, the cost of increased travel 
times due to lower speeds were estimated for each road segment across the network. Based 
on existing vehicle volumes and the geospatial length of each road segment, the time taken 
to complete each segment under the existing and proposed speeds was calculated. Each 
segment’s travel time costs (for all traffic) were summed with a low, mid and high value, based 
on the three changes in mean speeds discussed in section 3.1.1.  

Vehicle operating costs (VOCs) are affected by the relative running speed of each vehicle, 
with the optimal running costs typically somewhere between speeds of 50-60 km/h. Therefore, 
changes in average travel speeds after new SMP posted speeds could lead to either increases 
or decreases in these costs. 

Table A86 (Urban) and Table A88 (Rural) of the MBCM provide average VOC costs (cents/km) 
for different running speeds. For simplicity we assumed the 0% (flat) gradient scenario, which 
is conservative but we had no specific data about individual road segment gradients. VOC 
values from the MCBM table were converted to annual cost by multiplying the geospatial 
length and traffic volumes for each road segment. Applying the three estimated operating 
speed changes discussed in section 3.1.1, the expected change in VOCs (low, mid and high) 
compared with the initial speeds were calculated.  

Greenhouse gases (GHG) from the road transport system directly contribute to global climate 
change. In the MBCM, GHG emissions are expressed as “carbon dioxide equivalent” 
(CO₂-e), which is made up of the combined effects of carbon dioxide, nitrous oxide and 

methane. Whole-of-fleet average emission factors for CO₂-e [g/km] were calculated using the 
Vehicle Emissions Prediction Model (VEPM, NZ Transport Agency, 2025) and applied to each 
road segment. VEPM was used to calculate a CO₂-e total at a network level at various speeds; 
each segment of street or road in the network will have a different operating speed and 
therefore, a different CO₂-e rate.  

The changes in CO₂-e were multiplied by the MBCM shadow price of carbon to provide a 
monetised estimated value for the damage caused by the change in emissions. In terms of 
rates of CO₂-e and speed, typically the optimal speeds for lowest emissions are between 70-
80 km/h. Each road segment was calculated with a low, mid, high value for each proposed 
SMP, based on the three estimated operating speeds discussed in section 3.1.1. 
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3.2 Findings 

After combining the respective benefits/dis-benefits reported in the previous sections, and 
comparing against the indicative installation costs for new speed signs, Table 4 summarises 
the relative range of benefits and costs for each urban option under the three different speed 
scenarios. 

Table 4: Summary of total benefits & costs (Urban) 

Total Combined Benefits Option A Option B Option C Option D 

 LOW Range scenario -$1,100,432 -$3,176,504 -$674,464 -$6,616,291 

 MID Range scenario -$1,527,987 -$4,610,919 -$1,158,544 -$9,803,853 

 HIGH Range scenario -$2,321,460 -$7,357,613 -$2,480,006 -$15,583,985 

Sign Installation Costs $1,100,000 $1,100,000 $1,500,000 $1,100,000 

Benefit/Cost Ratios     

 LOW Range scenario -1.00 -2.89 -0.45 -6.01 

 MID Range scenario -1.39 -4.19 -0.77 -8.91 

 HIGH Range scenario -2.11 -6.69 -1.65 -14.17 

Unfortunately, none of the four options achieve a positive nett benefit when all of the four 
economic variables are combined. In particular, the cost of increased travel times strongly 
dominated the smaller effect of crash savings, while increased VOC and emission costs also 
had a small dis-benefit effect. However, it should be noted that in the urban area there are 
likely to be other benefits from speed management that are more difficult to accurately 
quantify, as well as issues with the simplified modelling process used; these are discussed 
further in section 3.3. 

Table 5 summarises the relative range of benefits and costs for each rural option under the 
three different speed scenarios. 

Table 5: Summary of total benefits & costs (Rural) 

Total Combined Benefits Option 1 Option 2 Option 3 Option 4 

 LOW Range scenario -$211,286 $5,051,512 $6,779,590 $6,301,167 

 MID Range scenario -$402,509 $6,181,486 $8,372,910 $7,495,998 

 HIGH Range scenario -$856,982 $7,253,330 $9,917,814 $9,922,022 

Sign Installation Costs $500,000 $1,000,000 $1,100,000 $1,200,000 

Benefit/Cost Ratio     

 LOW Range scenario -0.42 5.05 6.16 5.25 

 MID Range scenario -0.81 6.18 7.61 6.25 

 HIGH Range scenario -1.71 7.25 9.02 8.27 

Unlike the urban options, three of the four rural speed management options produce strong 
positive benefits, largely due to good expected crash reductions and some small reductions 
in VOCs and emissions, all of which outweigh any increases in travel times. Indeed, crash 
saving costs roughly outweighed travel time costs by about 3:1. 

3.3 Discussion 

The negative benefits of the four urban speed management options somewhat reflect that the 
VOC/emission impacts are not as positive at lower speeds and crash reduction impacts are 
less. However, it should be noted that in urban areas there are likely to be other benefits from 
speed management that are more difficult to accurately quantify; these include health benefits 
from active mode shift, improved amenity, and reductions in air pollution and noise. These are 



ATRF 2025 Proceedings 

8 

discussed further in section 3.3.1. Many of these benefits have been recently well documented 
in a review by Yannis & Michelaraki (2024) of several European towns that introduced lower 
urban speed limits.  

There were also limitations to the simple assessment method used in this study. The change 
in mean vehicle operating speeds on each street segment (from a measured initial operating 
speed to a final operating speed) was the key dependent variable of this assessment. Three 
possible scenarios for changes in mean speeds were provided; however, these will not capture 
all of the potential vagaries of each scenario (and therefore could not be specifically modelled), 
including: 

• The differences in speeds during peak and off-peak times, due to the relative levels of 
congestion 

• The delays involved in traversing each intersection (through geometry or intersection 
control), which are in addition to the calculated link length travel times, and are 
generally not expected to change greatly following speed limit changes 

• Speed changes between one road segment and the adjacent one, and the subsequent 
effects on acceleration, deceleration, and speed-change cycle operating costs. 

• The effects of gradients on speeds and VOCs/emissions 

In that respect, the urban network modelling used for Auckland that was described in section 
2.2 may provide a more useful indicator to the true likely effects of changes to urban speed 
limits. 

As might be expected, the estimated reductions in likely travel speeds from lower speed limits 
result in increases in travel times across the network, with resulting calculated dis-benefits. It 
should be noted though that, while collectively the total increases in travel times add up to a 
reasonably large figure for many options (and there are some individual segments with 
proportionately larger delays), the relative increases in travel times overall were negligible. For 
the rural options, the relative changes across the whole network were all less than 0.6% while, 
for three of the urban options, the relative changes were less than 1.0%. 

Motor vehicle volumes before and after the implementation of any of the SMP options have 
also been assumed to be constant. As noted below in section 3.3.1, there is every likelihood 
that actual volumes may change over time, with resulting subsequent changes to transport 
metrics. 

Unlike the urban options, three of the four rural speed management options produce strong 
positive BCRs, ranging from 5:1 to 9:1, largely due to good expected crash reductions and 
reductions in VOCs and emissions, all of which outweighed any increases in travel times. It is 
notable that the option with the worst BCR (Option 1) largely mirrors current plans under the 
new Rule to reverse many lowered rural speed limits back to 100 km/h.  

A follow-up task for the Client provided an economic assessment on four specific sections of 
rural roads, all of which are currently at 100 km/h but proposed to be changed to 80 km/h. All 
routes demonstrated very good BCRs, well in excess of 10:1 for these speed reductions. 

Ultimately, any exercise in speed management and the introduction of lower speed limits 
needs to be mindful of the primary objective, which is to reduce the level of harm incurred to 
road users from unsafe speeds. 

3.3.1 Health and other impacts of lower speeds 

Beyond the quantitative economic evaluation metrics assessed above, there is a wide array 
of impacts from transport, that include both benefits and dis-benefits to human health. Health 
impacts are substantial when looking beyond the individual, i.e. at the public health effect on 
a whole community, town and region. Glazener et al. (2021) provided an illustration (Figure 2) 
of the breadth of positive and negative health impacts from the transport system.  



ATRF 2025 Proceedings 

9 

Figure 2: Pathways to health from the transport system (Glazener et al., 2021) 

 

Some of these impacts in relation to a speed management plan are discussed further below. 
Turner et al (2024) also provides a comprehensive overview of several broader benefits of 
lowering speed limits, including liveability, placemaking and social inclusion improvements. 

Active mode shifts are a common outcome of lower speeds. Reducing urban speed limits to 
30 km/h is a key criterion in improving the environment for cycling and walking, making it safer 
for existing people to bike or walk more, while making these modes attractive to new users. 
There is a potential change in motor vehicle volumes from mode shift, from an increased 
attraction towards modes such as walking and cycling. Cleland et al. (2021) found that the 
perceptions of safety amongst cyclists had improved after a speed limit had been reduced. 
Additionally, the severity of crashes was perceived to decrease due to the lower speed limit 
too. Participants of the Cleland et al. (2021) study commented that the slower traffic speeds 
would make it more likely that they would feel comfortable walking and cycling in the area, as 
well as letting their kids out to play on the streets. Research on safety interventions and their 
contribution to mode-shift (Thomas et al. 2022) found that:  

‘Speed restrictions (reduced to around 30 km/h), when combined with traffic calming and 
features that provide self-explaining speed environments (i.e. where the perceived 

appropriate speed aligns with the speed zone limit), are effective at reducing crashes and 
show evidence of increased mode shift.’ 

The MBCM states that the impact of mode on physical and mental health relates to those who 
change modes, such as those who switch from private vehicle use to walking or cycling and 
therefore switch from being inactive to being active. Table 6 gives the MBCM health benefits 
for a new person walking or cycling, per kilometre.  

Table 6: Impact of mode on physical and mental health (from NZ Transport Agency 2024b) 

Benefit Health benefits for new user 
Maximum annual 

benefit per new user 

Conventional cycling benefit $4.90 ($ / cyclist km) $6,200 

Electric-assisted cycling benefit $2.50 ($ / cyclist km) $4,600 

Pedestrian benefit $9.90 ($ / pedestrian km) $3,100 

It is likely that any such new trips taken by bike or foot will have a substantial impact on the 
benefits of an economic analysis of a speed management plan. 

Air pollution from vehicle emissions include harmful air pollutants that cause adverse health 
effects and local impacts and greenhouse gases that cause global warming. While some of 
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these were discussed in section 3.1.3, other potential pollutants were not covered. 
Kuschel et al. (2022) found that the total anthropogenic health social cost from motor vehicles 
in New Zealand was substantial, and the summarised figures for Nelson-Tasman region alone 
are given in Table 7. 

Table 7: Total anthropogenic health costs by source, from Kuschel et al. (2022) 

 
Nelson  

($million, 2019) 
Tasman  

($million, 2019) 
Combined 

($million, 2019) 

PM2.5 social cost 13 9 22 

NO2 social cost 154 72 226 

Total social cost 167 81 248 

Air pollutants may include PM10 and PM2.5 particles, nitrogen dioxide (NO2), carbon monoxide 
(CO), sulphur dioxide (SO2), and volatile organic compounds. Greenhouse gases include 
carbon dioxide (CO2), black carbon (BC) and methane (CH4). 

While the emission evaluation discussed earlier suggested a dis-benefit in urban areas from 
reduced speeds, there is other evidence suggesting that lower speeds result in smoother 
travel speeds (i.e. fewer accelerations and decelerations), which can actually result in fewer 
emissions (Transport for London 2018). The potential shift of road users from driving to active 
modes (discussed above) can also lead to lower overall emissions and vehicle operating 
costs. 

Noise is a critical impact of the transport system, and Briggs et al. (2016), suggested that 
exposure to road traffic noise from road transport was responsible for around 60 deaths per 
year (from 2012, for the whole of New Zealand). Motor vehicle speed is a direct contributor to 
traffic noise, with lower speeds resulting in lower noise levels. 

While some of these more qualitative effects above are promising in also contributing to the 
benefits of lower speeds, it is clear that many of them haven’t been easily quantified to date, 
which could be potential areas for future research. 

4 Conclusions 

While there is often a simplistic “travel time costs vs safety benefits” tension when it comes to 
comparing different posted speed limits, this approach often overlooks the relative scale of 
each impact, and also the additional benefits (tangible and intangible) identified from 
introducing lower speeds, particularly from reductions in crash frequency and severity. 

The above analyses demonstrate somewhat differing findings when considering speed 
management options for both rural and urban road networks:  

• When it comes to rural roads, it is far more economically optimal to introduce speed 
limits less than 100 km/h, due to the considerable savings in crash, VOC and emission 
costs that far outweigh any expected increases in travel time costs. The current 
Government may find that several higher (or recently increased) rural speed limits end 
up getting reduced when full economic assessments of various highway segments are 
undertaken. 

• For urban areas, the benefits are less clear when considering a simplistic link-by-link 
assessment of changes in economic parameters. It is likely that more sophisticated 
traffic modelling of urban networks would provide a more valid assessment of the 
traditional quantitative transport metrics. In addition, consideration should be given to 
further investigating and quantifying other intangible benefits that arise from lower 
urban speeds, particularly based on the evidence from Europe. 

Either way, it is a dubious call to say that higher urban and rural speed limits produce more 
economically “optimum” or “efficient” outcomes. RCAs should undertake their own 
assessments of where the best results (technically and socially) are likely to lie.  
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