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Institutional and statutory background

Cost-benefit analysis of road projects

Under the NZTA’s internal procedures, a minimum 
requirement for a project to be funded is that it has 
a [benefit-cost ratio] of at least one.



Recent patterns of spending on state 
highways 

NZTA’S project selection criteria 
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1(b)

BCR 2005/06 2006/07 2007/08 2008/09 2009/10

High 53% 53% 77%  7% 3%

Medium 47% 40%  7% 63% 29%

Low  0%  7% 16% 30% 68%

TOTAL 100% 100% 100% 100% 100%

1(c)

2005/06 2006/07 2007/08 2008/09 2009/10

Weighted 
average 
BCRs

4.06 3.96 4.30 2.69 2.04

4.14 2.46

Table 1: Breakdown of costs of approved state highway projects by BCR 
1(a)

BCR 2005/06 2006/07 2007/08 2008/09 2009/10

High $88,037,900 $273,010,700 $507,159,600 $94,495,300 $21,248,200

Medium $78,682,200 $205,620,700 $49,155,000 $841,507,200 $206,089,468

Low $0 $37,169,100 $104,221,800 $391,738,000 $484,421,500

TOTAL $166,720,100 $515,800,500 $660,536,400 $1,327,740,500 $711,759,168



Implications for economic efficiency

Under the new assessment profile approach, a 
project rated low on efficiency can be preferred 
over another with a high efficiency rating if it rates 
more highly on strategic fit and/or effectiveness.



The roads of national significance

Table 2: The gain from switching spending from the Kapiti Expressway to alternative state highway projects 

Opportunity cost BCR PV cost PV benefit NPV Overall change in NPV

BCR = 1.00 0.95 $452.5m $429.2m –$23.3m –

BCR = 1.50 1.50 $452.5m $678.8m $226.3m $249.6m

BCR = 3.00 3.00 $452.5m $1,357.5m $905.0m $928.3m

Table 3: BCRs of the roads of national significance, 2011

Project BCR BCR plus WEBs*

1. Puhoi to Wellsford 0.8 1.1

2. Auckland Western Ring route 2.1 2.7

3. Victoria Park Tunnel 3.2 n/a

4. Waikato Expressway 1.4 1.8

5. Tauranga Eastern Link 1.4 1.8

6. Wellington Northern Corridor 1.1 1.4

7. Christchurch Motorways 2.0 2.4

Simple average (all) 1.7 n/a

Simple average (all except 3.) 1.5 1.9
* wider economic benefits
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For the roads of national significance, the wider 
economic benefits comprised the agglomeration 
and employment benefits.  



ConclusionsTABLE 4: BCRs for the Wellington roads of national significance

Project 2009 BCRs 
(1)

Updated BCRs
(2)

1. Airport to Mt Victoria 0.4 0.4

2. Basin Reserve 2.7 2.7

3. Terrace tunnel 0.5 0.5

4. Aotea Quay to Ngauranga Gorge 3.2 3.2

5. Ngauranga to Linden 1.8 –

6. Transmission Gully 0.6 0.8

7. MacKays to Peka Peka 1.2 0.9

8. Peka Peka to Otaki 0.8 0.5

9. Otaki to Levin 2.2 –

(A) Weighted average 1.0 0.8

(B) (A) + agglomeration benefits 1.2 1.0

(C) (B) + wider economic benefits 1.4 1.2
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1 Indicative funding for NZTA for the period 2009/10–
2011/12 shows that of the total projected amount of $8.668 
billion, over half (52.9%) or $4.585 billion is allocated to 
spending on state highways (NZ Government, 2009, p.14). 

2 Taking the midpoints of ranges for the 2021/22 projections, 
total funding is expected to increase by 25.7% on the 
2011/12 figure, with the spending on state highways to 
increase by 34.1%, from $1.538 billion to $2.063 billion, 
over this period. Hence, it is anticipated that the proportion 
of the total funding spent on state highways may increase 
from 53.8% to 57.4% over the period (NZ Government, 
2011, Table 2, p.14). 

3 ‘Affordable’ was added in a 2008 amendment. 
4 In 2004 Transfund had been merged with the Land Transport 

Safety Authority to form Land Transport New Zealand. It 
was Land Transport NZ that was merged with Transit NZ to 
become the NZTA in 2008. 

5 The NPV is defined as the present value (PV) of the benefits 
minus the PV of the costs. A project, because of its sheer 
size, can have an absolutely large NPV, but a low BCR. 
When funding is constrained, total benefit generated is 
maximised when projects with the largest BCRs are selected. 
Note that since the initial costs of projects are lumpy and 
can extend over more than one year, and there may be 
interrelationships between projects, the process of choosing 
the best mix of projects over time can involve complex 
programming procedures. 

6 The original source was Ministry of Transport, 2011, Figure 

10, p.22. The underlying data were obtained from the 
NZTA by letter from Dave Brash (general manager, planning 
and investment, NZTA), dated 24 September 2012. In 
what follows I assume that the NZTA’s BCR estimates are 
accurate, although they are in practice subject to error 
because they involve projections of uncertain costs and 
benefits many years into the future. 

7 Letter from Dave Brash (general manager, planning and 
investment, NZTA), 24 September 2012. In a follow-up 
email exchange with Murray Riley (NLTP delivery manager, 
NZTA), Riley ruled out the possibility that increasing 
expenditure had resulted in a diminishing returns effect: i.e., 
that as expenditure increased, only low BCR projects were 
left to be invested in. 

8 As stated in a letter dated 20 June 2012 from Ernst Zöllner 
(group manager, strategy and performance, NZTA). 

9 The process is explained in NZTA (2008), chapter G1. The 
IRS shows that the ratings for the ‘efficiency’ component of 
the assessment profile are determined by the project’s BCR, 
using the size classes defined above in connection with Table 
1. 

10 Italics as in the original. Different criteria are used to assess 
‘activity classes’ other than state highways. 

11  2008/09: $1,327,740,500 (4.14 – 2.69) = 
$1,925,223,725; and 2009/10: $711,759,168 (4.14 – 
2.04) = $1,494,694,253. 

12 Source: NZTA (2012), appendix A. This information was 
augmented by detailed spreadsheets obtained by Official 
Information Act request. The BCR of 0.95 had fallen slightly 
by November 2012 because of an increase in the estimated 
costs. 

13 If the NZTA were not capital-constrained, it would be able to 
invest in all projects having BCRs even slightly above one. 
In this case, the resources used in a project would generate 
a BCR of one in their alternative use, in which case the 
costs of the resources would accurately measure the benefits 
that they would generate in that use. Here, the minimum 
requirement for a project to be acceptable on economic 
efficiency grounds – that the BCR is greater than one – would 
apply. 

14 The BCR of 1.5 is arguably conservative, as it reflects an 
environment in which many low BCR projects were favoured 
over those with high BCRs, meaning that the opportunity 
cost of the Kapiti Expressway project is being assessed 
against what arguably is an economically irrational approach 
to project selection. 

15 Benefit = $452.5m x 1.5 = $678.8m; NPV = $678.8m – 
$452.5m = $226.3m. 

16 BCR = $429.2m/$678.8m = 0.63 (for BCR of 1.5); and 
BCR = $429.2m/$1,357.5m = 0.32 (for BCR of 3.0). 

17 See also NZ Government (2009), p.9; and SAHA (2009), 
later replaced by SAHA (2010). 

18 Source: letter from Stephen Joyce, then minister of transport, 
30 March 2011. 

19 Note that large-scale, one-off public investment projects are 

prone to have their benefits overestimated and their costs 
underestimated, a phenomenon called ‘optimism bias’. See 
NZ Treasury (2005), p.36; HM Treasury, ‘Supplementary 
Green Book Guidance – optimism bias’, 2003; and UK 
Department for Transport, ‘Procedures for Dealing with 
Optimism Bias in Transport Planning: guidance document’, 
June 2004. 

20 Both were evaluated by Richard Paling Consulting (2009). 
The EEM includes a section on estimating agglomeration 
benefits, but provides no guidance on how the employment 
benefits are to be evaluated. 

21 Source: NZTA (2009), Table 6.13, p.49. A check of the 
calculations reveals that the conventional BCR is actually 1 
(or 1.035 to 3 d.p.), not 1.1. 

22 The 2009 component project BCRs were inflated through an 
extension beyond the prescribed 30-year period over which 
benefits were assessed. The analysis period for all projects 
was set to end at year 30 of the last-completed project (ibid., 
p.44). I assumed that the 2009 agglomeration and wider 
benefits remained changed with the amendments. 

23 As this article was going to press, I learned that the BCRs 
of the Wellington roads of national significance were being 
revised, in part to take account of the following changes to 
the EEM agreed by the NZTA Board on 5 July: reduction of  
the discount rate from 8% to 6%; extension of the analysis 
period from 30 to 40 years; and incorporation of the WEBs 
as standard.  These changes will increase the BCRs for these 
roads, but also increase their opportunity cost, as the BCRs 
for alternative state highway projects will also rise.  

24 Campbell Live interview, TV3, 29 November 2012. 
Brownlee was presumably implying that the Vogel projects 
would have had low BCRs but were implemented anyway, 
and had obviously brought substantial benefits (all of which 
are unknowns), and using this to justify prospective road 
investments having low BCRs.
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