Comments on the Second Report: SAHA International, “Roads of National Significance: Economic Assessments Review”, July 2010
Introduction and Summary of Findings

1) In December 2009 SAHA International produced a report titled: “Roads of National Significance: Economic Assessments Review”.  This Report was labelled “Final Report”.  I reviewed its contents in a previous paper.
  This Report was never published by the Government.  Instead, it was apparently sent back for reworking, and the end result was another report under the same title of July 2010.  This later Report is the ‘official’ version, and is posted on the NZTA’s website.  The purpose of the present note is to review the contents of this second Report, and to compare it with the first.  For ease of reference, I refer here to the December 2009 Report as the “First Report”, and to the July 2010 Report as the “Second Report”.  
2) The Second Report states (page iii) that it is “an update” of the first report, and reflects “a number of updates . . . undertaken by NZTA in relation to project specific data and changes to the implementation profile of the RoNS program of works.”  The broad structure of the Second Report is similar to that of the First, with a number of Appendices, including the separate reports of the other two consultancies involved (Richard Paling and Infometrics).  Its overall length has been reduced to 35 pages, which compares to 43 pages for the First Report (both excluding appendices).  
3) My review of the two Reports suggests that the key features and changes in the Second are as follows: 
· The program approach to the cost-benefit evaluation of the seven RONS projects analysis is emphasised even more strongly, even though it continues to be acknowledged that because of their geographical dispersion, there are no linkages between them.  This approach is inconsistent with making good investment decisions, for the reasons cited in my earlier note.  

· The limited information on the returns to the individual projects in the First Report has been removed from the Second Report, so that it is no longer possible to discern their individual benefit-cost ratios (BCRs) or net present values (NPVs).  Presumably this change was a deliberate one.  

· The benefits and costs of the program presented in the Second Report have been changed substantially, compared to those in the First Report.   Most notably, the conventional benefits have been increased in nominal (non-discounted) real terms by around 50%.  The “Wider Economic Benefits” (WEBs) and the benefits estimated by the Computable General Equilibrium (GE) modelling have also been increased, by varying but generally substantial proportions.  Little or no explanation is given for these large increases in benefits.  

· The finding in the First Report that the faster implementation of the RONS program under the “Accelerated” scenario would lower the BCR compared to the “Base” scenario, is no longer found to be the case in the Second Report (where these two scenarios are now called the “Aspirational” and “Compliant” scenarios respectively).   This is because the time distribution of construction costs in the “Base” scenario has been compressed to match those in the “Accelerated” scenario.   No explanation is given for this drastic, and seemingly inappropriate, adjustment.  

· The time frame for the evaluation of the RONS projects has been extended from the 40 year period 2009-2049 in the First Report to the 45 year period 2009-2054 in the Second Report.  This extends the period over which benefits are normally counted, probably from 30 years to 35 years.  Although such benefits will be heavily discounted, the nominal figures are large, and so these additional benefits will both flatter the returns on the RONS projects, and inflate those returns compared to alternative roading projects.  

· The overall tenor of the Second Report is more confident about the economic viability of the RONS program, as it might well be given the large returns-boosting changes made.  It retains the statement (page 3) that “conventional CBA be used as the primary measure of benefits, and the two approaches to WEBs evaluation results [should] be added to the CBA separately in the form of sensitivity tests, using high and low estimates.”  Despite repeated caveats about the poor data quality and uncertain accuracy of the estimates of the WEB and GE benefits, in the end these are endorsed in bold type, and are considered to be “relatively considerable”.   The RONS program is viewed as generating “positive [net] economic benefits”.  

· The following important reservation in the final paragraph of the First Report (page 43) has been removed: 

“NZTA now must consider the issues associated with accelerating the RONS which, while retaining a benefit to cost ratio outcome greater than one, may not be the optimal investment and funding outcome when considered in its broadest context against other roading projects and/or other government portfolio areas.”
Changes to Program Costs and Benefits

The Data
4) The costs and various benefits for the RONS program as a whole, as presented in the two Reports, are compared in Table 1.  These are measured in millions of dollars in both undiscounted (nominal) and discounted (present value) forms.  Most of these figures have been taken from Appendix Tables B1 and B2 in the two Reports.
   These tables in each Report show the projected annual costs and benefits in nominal (undiscounted) form over the evaluation period for each of the two scenarios.  The evaluation period is 2009-2049 in the First Report, and 2009-2054 in the Second Report.   It should be noted that the WEBs and GE benefits are regarded as being alternative measures of the wider benefits.  In other words, if wider benefits are to be included in the evaluation, only one of the two should be used.  

TABLE 1: Costs and Benefits of the RONS Program - A Comparison

of the First and Second SAHA Reports ($ million)

	Criteria
	Measured*
	First Report
	Second Report

	
	
	Base
	Accelerated
	Base
	Accelerated

	Costs
	Undiscounted
	9,770
	9,787
	9,752
	9,755

	
	Discounted
	4,268
	5,948
	5,797
	5,981

	Conventional benefits
	Undiscounted
	45,475
	48,505
	71,045
	71,660

	
	Discounted
	8,248
	9,025
	10,309
	10,562

	BCR
	Discounted
	1.93
	1.52
	1.78
	1.77

	NPV
	Discounted
	3,980
	3,077
	4,512
	4,581

	 WEBs

(“low” est.)
	Undiscounted
	6,726
	7,177
	9,024
	8,597

	
	Discounted
	1,197
	1,451
	1,606
	1,738

	WEBs

(“high” est.)
	Undiscounted
	20,597
	24,995
	26,736
	27,460

	
	Discounted
	2,852
	3,701
	3,702
	4,066

	GE benefits

(“low” est.)
	Undiscounted
	-691
	-597
	251
	356

	
	Discounted
	-278
	-238
	101
	142

	GE benefits

(“high” est.)
	Undiscounted
	58,456
	65,143
	87,099
	88,247

	
	Discounted
	8,002
	9,155
	11,923
	12,402


Sources: First Report: Appendices B1 and B2 and Table 7.4; Second Report, Appendices B1 and B2 and Table 7.2.  The underlined figures in italics are estimates only, as explained in the text.  

*Note: discounting at NZTA’s preferred rate of 8% real.  

5) The percentage changes in the figures between the First Report and the Second Report shown in Table 1 are given in Table 2.  Both Tables indicate that the numbers have been changed between the two Reports, in some cases very substantially.  The impacts of these changes on the BCR and NPV investment criteria depend upon two factors: the initial absolute size of the component, and the percentage change in its size between the two Reports.  
TABLE 2: Percentage Changes in the Costs and Benefits of the RONS Program in the Second SAHA Report Compared to the First

	Criteria
	Measured*
	Change (%)

	
	
	Base
	Accelerated

	Costs
	Undiscounted
	-0.2%
	-0.3%

	
	Discounted
	35.8%
	0.6%

	Conventional benefits
	Undiscounted
	56.2%
	47.7%

	
	Discounted
	25.0%
	17.0%

	BCR
	Discounted
	-0.8%
	16.4%

	NPV
	Discounted
	13.4%
	48.9%

	 WEBs

(“low” est.)
	Undiscounted
	34.2%
	19.8%

	
	Discounted
	34.2%
	19.8%

	WEBs

(“high” est.)
	Undiscounted
	29.8%
	9.9%

	
	Discounted
	29.8%
	9.9%

	GE benefits

(“low” est.)
	Undiscounted
	81.0%
	127.1%

	
	Discounted
	14.4%
	159.7%

	GE benefits

(“high” est.)
	Undiscounted
	49.0%
	35.5%

	
	Discounted
	49.0%
	35.5%


Source: calculated from Table 1.  The underlined figures in italics are estimates only.  

Costs
6) First, we consider the costs.  The two tables show that the nominal or undiscounted real costs have changed very little in the Second Report compared to the First, for the two scenarios.  The four figures all fall in the range of $9,755 million to $9,787 million.  The only significant change is the increase in the discounted value of the costs of the “Base” scenario, which rises from $4,268 million to $5,797 million, or by more than a third (35.8%).  As the nominal costs of the “Base” scenario remain unchanged, this indicates that the distribution of the costs over time has changed significantly.  The only possible explanation is that the costs have been brought forward in time, so that their discounted magnitudes are higher.  This is indeed what has happened, as is shown in Table 3.  

7) Infrastructure investment projects, like other business investment projects, involve an initial outlay followed by the return of benefits.  These are spread out over a considerable period of time, partly because major roads take some years to build, and even more so because they are long-lived assets, so that the benefits accrue over many years stretching into the future.  Table 3 compares the total costs of the RONS program for the period 2009-2049 (or 2009-2054 in the case of the Second Report) with the costs over the earlier part of this period when the bulk of the costs are incurred.  The earlier period 2009-2023 was chosen because these are the years when annual expenditure exceeds $100 million, for both “Base” and “Accelerated” scenarios, in the Second Report.
  This period also closely matches the period in which the construction of all of the individual RONS projects would be completed.
  

TABLE 3: Comparison of RONS Program Costs Between First and Second Reports

($ millions, undiscounted)

	Cost
	First Report
	Second Report

	
	Base

(1)
	Accelerated

(2)
	Base

(3)
	Accelerated

(4)

	(1) 2009-2023
	$5,866
	$9,122
	$9,114
	$9,116

	(2) Total cost
	$9,770
	$9,787
	$9,752
	$9,755

	% of (1) to (2)
	60.0%
	93.2%
	93.5%
	93.4%


(Sources: Appendix Tables B1 and B2, First and Second Reports.  
8) The First Report (Table 7.1, p. 31) shows that the “Accelerated” scenario assumes that all seven RONS projects begin in 2009.  The “Base” scenario assumes that only three of them begin in 2009, and the rest are initiated in different years over the period 2013-2026.  Hence, it is not surprising that in the First Report, investment spending is spread out over a much longer period for the “Base” scenario, compared to the “Accelerated” scenario.  This difference between the two scenarios in the First Report is shown in columns (1) and (2) of Table 3.  The cost projections reveal that almost all (93.2%) of the total costs of the “Accelerated” program are incurred in the period 2009-2023, whereas less than two-thirds (60.0%) of the costs of the “Base” program fall in the same period.  In the “Base” scenario the spending at the rate of more than $100 million per year continues beyond 2023 until 2040.  

9) In the Second Report this pattern changes substantially in one important respect, as shown in columns (3) and (4) of Table 3.  The 2009-2023 costs of the “Base” scenario have risen from $5,866 million to $9,114 million, an increase of 55.4%.  The new figure is almost identical to that for the “Accelerated” program of $9,116 million.  As a result, the proportions of the program costs incurred in the 2009-2023 period are virtually identical (93.5% and 93.4%).  The last year in which spending exceeds $100 million is 2023 for both scenarios.  

10) Thus, in the Second Report the cost profiles over time of the two scenarios, which were very different in the First Report, have become virtually identical.  How can this be when the “Base” and “Accelerated” scenarios presumably assume widely different project implementation timings?  In the First Report the differences between the two scenarios is made clear.  Table 7.2 (page 31) shows for each of the RONS projects the construction dates for the “Base” and “Accelerated” scenarios, and the number of years by which construction is brought forward in the latter.  In the Second Report this table has been removed, and there is no information that clearly delineates the differences between the two scenarios.  

11) Nonetheless, the Second Report still seems to indicate that the “Accelerated” (“Aspirational”) scenario would involve faster implementation of the projects than the “Base” (“Compliant”) scenario.  For example, the Report (page 22) states: 

The annual benefit profiles were provided from the conventional CBA results for each RONS project.  Where the individual CBA evaluations were based on a compliant RoNS program, it was necessary to develop an estimate of the benefit streams for an aspirational program.  In general the benefit streams were brought forward to align with the construction profile of the aspirational program modelled.  Conversely where individual CBA evaluations were based on an aspirational RoNS program, it was necessary to develop an estimate of the benefit streams for a compliant program.  This was achieved by deferring benefit streams to align with the construction profile of the compliant scenario.     (emphases added)
12) The problem is that this statement does not match with the cost profiles.  The only plausible explanation seems to be that the cost profile of the “Base” scenario has been deliberately shortened to match that of the “Accelerated” scenario.  Bringing the cost profiles into alignment has a major impact in bringing the investment returns into alignment.  This accords with NZTA’s apparent interest in showing that the acceleration of the RONS program is desirable on economic grounds.  The First Report cast doubt on the desirability of doing so; the Second Report concludes, not surprisingly, that there is little difference between the two scenarios.
  
Benefits
13) Now we turn to a comparison of the conventional benefits in the two Reports.  Tables 1 and 2 reveal that there has been a large increase in these benefits (in real terms) in the Second Report, compared to the First Report.  For the “Base” scenario these benefits in undiscounted form have risen from $45,475 million to $71,045 million, an increase of 56.2%.  The comparable figures for the “Accelerated” scenario are $48,505 million, $71,660 million, and 47.7%.  It seems astonishing that in the space of a few months between December 2009 and July 2010, additional benefits of over $25 billion for the “Base” scenario, and over $23 billion for the “Accelerated” scenario, were found.  As all the data were supplied by the NZTA, it must have been the NZTA that found the additional benefits.  It should be noted, too, that the First Report was labelled the “Final Report”, and I understand was signed off as such by the NZTA.  

14) There is little attempt to explain the changes in the benefit numbers.  The only explanation given in the Second Report (page iii) is that since the First Report the NZTA had undertaken “a number of updates . . . in relation to project specific data and changes to the implementation profile of the RoNS program of works.”  However, the only RONS project actually referred to as being subject to “an updated conventional evaluation” was the Waikato Expressway (page 17).  The materiality of this change required an updating of the CGE model.  As the Waikato Expressway changes surely could not come close to accounting for the $23-25 billion of extra benefits, what other updates could?
  And because the First Report does not officially exist it is not surprising that there are no comparisons of the sort being made here, so the large increase in benefits is simply not mentioned at all.  

15) To try to clarify the nature of the changes made between the two Reports, a request was made under the Official Information Act to the NZTA.  One part of this request asked for the additional data or information that had led to the changes in the costs and benefits in the Second Report.   The response on 23 May 2011 listed the following changes: 

· all cashflows were updated to real 2010 dollars (from 2009 dollars); 

· the capital costs were updated for three of the projects; 

· the capital cost profiles were updated for the development of the “compliant” program; 

· the conventional benefits were updated for three of the projects, as were the profiles for the “compliant” program, and the standard approach for crash analysis was applied to two of the projects; 

· some of the broader growth benefits were updated for three of the projects, and re-profiled as above; 

· the evaluation period was extended, as already noted above (although the reasoning provided is unclear); and 

· alternative, lower discount rates were used as part of the sensitivity testing.  

16) The statement noted the “shorter construction period of the revised ‘compliant’ programme”, indicating that this was a deliberate change.  Nonetheless, the Second Report continues to treat the renamed “Base” (“Compliant”) and “Accelerated” (“Aspirational”) scenarios as being quite different, and to assess the incremental costs and benefits for switching from one to the other, even though the change has rendered their cost profiles virtually identical.  This is significant when it is remembered that the accelerated building of the RONS program was the major change introduced by Mt Joyce.  The First Report showed that this acceleration would make low returns even lower, and so could not be justified on economic grounds.  

17) The changes on the benefits side listed above seem relatively minor, and it is difficult to see how these could come close to accounting for the very large increases in benefits in the Second Report over the First.  
Implications
18) Given the changes to the costs and conventional benefits just discussed, the impact on the two investment decision criteria is fairly predictable, as shown in Tables 1 and 2.  Firstly, as the discounted benefits for the “Accelerated” scenario have increased, and the discounted costs have not changed noticeably, the BCR rises from 1.52 to 1.77, and the NPV rises from $3,077 million to $4,581 million.  Secondly, for the “Base” scenario, because the discounted costs have increased by more than the discounted benefits (35.8% compared to 25.0%), the BCR falls from 1.93 to 1.78.  However, the absolute increases in both contribute to an increase in the NPV from $3,980 million to $4,512 million.  The end result is that the BCRs and NPVs for both scenarios are now virtually identical, whereas in the First Report they substantially favoured the “Base” scenario over the “Accelerated”.  

19) In the First Report an incremental analysis was carried out (see pages 35-36).  Because the “Accelerated” scenario had both higher costs and higher benefits in present value terms than the “Base” scenario, the question was whether it would be economically worthwhile investing the extra costs to get the extra benefits associated with the “Accelerated” approach.  The answer was “no”: the incremental BCR (the ratio of the additional benefits over additional costs) was only 0.5 (compared to 1.9 for the “Base” case scenario).  The Report concluded that the “Base” scenario “yields better economic outcomes than the accelerated program.”  Subsequently, the Second Report had no need to conduct an incremental analysis at all, because the outcomes of the two scenarios are so closely similar.  It was able to find (page 30) that “there is not a materially significant difference between the outcomes of implementing the RoNS under an aspirational versus compliant timetable.”  

20) The wider benefits from the RONS program are also larger in the Second Report, as shown in Tables 1 and 2.  In undiscounted form, for both scenarios, and across the “low” and “high” estimates for each, the WEBs have increased by amounts varying from 9.9% to 34.2%, and the GE benefits have increased variously between 35.5% and 127.1% (albeit that the largest increases are off a small base).  There is no mention made as to why these increases have occurred, apart from the updating of the Waikato Expressway numbers mentioned above.  
Other Points

21) The focus in the Second Report remains firmly on the program approach to the cost-benefit evaluation of the seven RONS projects, rather than on the individual analyses of each of the constituent projects separately.  This occurs despite the continued acknowledgement that because of their geographical dispersion, there are no linkages between them.  As argued in my earlier paper, this allows those projects with sub-standard returns to be shielded by others with higher returns.  Given the capital budgeting constraint that the NZTA undoubtedly has, this is not the way to maximise the benefits from the spending of its budget, as it claims to do.  

22) The Victoria Park Tunnel project continues to be included in the cost-benefit evaluation of the seven RONS program, despite the fact that construction started in 2009.  It makes no sense to include this project in an evaluation to determine whether the other RONS projects should proceed, as the decision to go ahead with this project has already been made.  One can only infer that this has been done to bolster the overall return on the RONS program, since in the First Report the Victoria Park Tunnel project had a BCR based on conventional benefits of more than twice that of the next best project.  
23) The limited information on the returns to the individual projects in the First Report has been removed from the Second Report, so that it is no longer possible to discern their individual benefit-cost ratios (BCRs) or net present values (NPVs).  The only project-specific information are the bar graphs (Figures 5.1, 5.2, 5.3 and 5.4) showing the benefits.  In each case the vertical axis showing the dollar scaling has apparently been covered over, so that it is not now possible to estimate even roughly the sizes of project benefits from the height of the individual bars.  
24) The time horizon used for the program evaluation is explained more clearly in the Second Report.  The horizon has also been pushed back, from 2049 to 2054.
   The explanation for the extension to the horizon is that the NZTA’s Economic Evaluation Manual (EEM) allows 30 years of benefits to accrue once construction on the project has been completed.
  Because the SAHA evaluation involves a program, the argument is that the 30 years of benefits should apply once construction of the last-to-be-completed project is finished.  As the last year of construction on the program is 2025, this allows benefits to accrue until 2055 (or perhaps 2054).
  However, this suggests that all of the other six RONS that are finished earlier begin to accrue benefits before (and, in some cases, probably well before) 2025, meaning that their benefit streams are measured over more than 30 years.  Of course, this inflates their returns (BCRs and NPVs) accordingly, making them (and the program) look economically more desirable.  It also distorts comparisons with other NZTA roading projects evaluated on 30 year benefit streams, making them look relatively less economically desirable.  

25) Both Reports state that for the Tauranga Eastern Link RONS, which is to be the only toll road, “the estimated toll revenues and collection costs have also been incorporated.”
  This analysis appears to be incorrect.  If the travel time saved by users of that road is already incorporated, then to add the toll revenues as well would cause the benefit to be double-counted.  Users would be prepared to pay the toll if they consider the trip to yield them a greater value, so the correct benefit if the toll is counted is the difference between the toll and their higher valuation.  Hence, it is easier to count the value of the time saving and exclude the toll.  The toll collection costs should still be included.  
Michael Pickford

6 June 2011
� Comments on First Report: SAHA International, “Roads of National Significance: Economic Assessments Review”, December 2009.  


� These Appendices provide only the “low” estimates for the WEBs and GE benefits in the First Report, and only the “high” estimates for these benefits in the Second Report.  However, the ‘missing’ “low” and “high” estimates for the discounted values of these benefits can be inferred from Table 7.4 and 7.2 in the First and Second Reports respectively.  The corresponding undiscounted values are not provided, but rough estimates can be calculated by assuming that the ratio of undiscounted to discounted values for the corresponding figure in the other Report apply.  


� To be clear, annual expenditure exceeds $100 million for every year over the period 2009-2023, and is less (in fact, much less) than $100 million in every year afterwards.  The lower expenditures in later years presumably reflect operating (repairs and maintenance) costs of the roads.  


� According to the Second Report, the last year of construction in the “Base” scenario is 2025.  Thirty years of benefits are then allowed to accrue, extending the timeframe to 2055.  However, the figures in Appendix Tables B1 and B2 stop at 2054, which could suggest that construction would be completed a year earlier in 2024.  Table 7.2 in the First Report indicates completion in 2026.  Regardless, the period 2009-2023 must include virtually all of the construction costs of the program as a whole.  


� In both Reports, SAHA caveats its analysis by stating that due to time and other constraints, it was not able to undertake a detailed review of the economic evaluations carried out by the NZTA, and that the NZTA’s results “had to be adopted without a sanity check at the detailed level.  As a consequence the accuracy of the integrated Benefit Cost modelling remains a function of the accuracy of the raw data provided.  [These] have been the subject of NZTA’s internal peer review process.”  (First Report, page 15; Second Report, page 8).  


� The NZTA’s “Economic Evaluation Manual” (EEM) was introduced in January 2010.  As it had not been updated as of mid-March 2011, there were no changes that might account for the increase in benefits, such as changes in benefit parameter values.  Although this publication does not refer to a prior version, I have found references to a 2008 EEM that might have been used by SAHA.  Indeed, both of the SAHA Reports refer to the EEM and incorporate its requirements.  However, even though the new EEM had not been promulgated at the time of the First Report, one would expect that SAHA would have been made aware by the NZTA of its relevant requirements at the time.  


� As indicated in Appendix Tables B1 and B2.  As noted earlier, the Second Report refers to 2055 rather than 2054.  


� See: Second SAHA Report, page 22.  The statement in the EEM (page 3-14) is a little more complicated, but seems essentially to say the same thing: “The analysis period for road activities shall start at time zero and finish 30 years (unless otherwise agreed with the NZTA) from the year in which significant benefit or cost commences.  Where several options are being evaluated, the analysis period for all options shall be determined by the option with the earliest benefit or cost.”  However, the approach used with the RONS seems not to be compliant with the last sentence.   


� See previous footnote.  The period 2009-2054 covers 45 years.  Interestingly, the EEM, which is a kind of ‘do it yourself’ manual, provides discount factors for a period of only 40 years (see page A1-7).  


� First Report, page 29; Second Report, page 22.  
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