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Introduction

The following submission to the Productivity Commission Inquiry into Public Infrastructure considers the following issues: 

· The importance of public infrastructure;
· The provision of public infrastructure;
· Funding mechanisms; and,
· Financing mechanisms.

A number of the papers by Bianchi and Drew (see reference list, attached) cited in this submission have been supported by the Australian Research Council (ARC) (Linkage Project No. LP0989743).  We thank the ARC and partners for their support.


The Importance of Public Infrastructure

It is generally recognised that investment in new infrastructure projects delivers significant positive effects on output and growth. (Demetriades and Mamuneas, 2000; Heintz, 2010; Hulten, 1996; Kamps, 2001 & 2004; Munnell, 1992).  The OECD (2007a, 2007b) estimates that global annual infrastructure requirements to 2030 are expected to be 3.5% of global gross domestic product (GDP) or approximately US$2 trillion per annum. In terms of Australian comparisons, the Business Council of Australia (2013) and Productivity Commission (2013) estimate current infrastructure spending at 4% and 2%-2.25% of GDP, respectively.  These statistics suggest that Australian infrastructure spending is at or slightly below the global average depending on the calculation of the Australian infrastructure spending statistic.

It is difficult for governments to evaluate the circumstances of over- or under-investment in infrastructure without linking future accretive benefits to GDP growth. The assessment of the economic benefits of new infrastructure proposals can only be made via a genuine infrastructure project appraisal which discriminates projects that are marginal versus those that provide meaningful benefits to the Australian economy.  Viable infrastructure projects are those where the quality of investment translates into clear and measurable benefits in the form of higher levels of GDP growth (including spillover effects) over the short, medium and long-term. (Asensio and Roca, 2001; Campbell and Brown, 2003; Martland, 2012).














The Provision of Public Infrastructure

The Public Private Partnership (PPP) model

Public infrastructure outcomes can be achieved via the traditional delivery mechanism of the public sector or through the use of the private sector. One form of private sector involvement is the use of public private partnerships (PPPs). There are advocates and critics of the PPP model.  Some favour the use of the PPP model in terms of the efficiency, cost and time savings gained in the construction phase of infrastructure projects (Raisbeck et al, 2010; Fitzgerald, 2004; Auditor General of New South Wales, 2006).  However, the evidence on the benefits of the PPP model beyond the construction phase of an infrastructure project remains unclear. The controversy surrounding the PPP model relates to whether this form of infrastructure delivery provides the long-term outcomes for all stakeholders involved (ie. government, users, the taxpayer, equity holders, debt holders) over the long-term (English and Walker, 2004; Ng and Loosemore, 2007; Quiggin, 2005; Regan, Smith and Love, 2011a).

There are three broad challenges to the efficacy of the PPP model.  First, due to the complexity associated with PPP transactions, it is highly likely that infrastructure delivered under this model may result in the mis-allocation the risks between the public sector and the private sector (Grimsey and Lewis, 2002; Quiggin, 2004; Stanley and Hensher, 2004).  In terms of transportation infrastructure, regardless of the model (either public or private), the most difficult challenge is the chronic over-estimation of demand for rail and road based projects (Flyvbjerg, Skamris Holm and Buhl, 2005).  From a PPP perspective, when the overly optimistic traffic forecasts are not realised, this new information entering the market changes the value of the underlying asset, and therefore, changes the intrinsic value of the equity and debt of the PPP (Bianchi, Drew and Whittaker, 2013b), which results in financial distress or collapse of the PPP.  In the Australian setting, we have empirically witnessed the financial collapse of a variety of PPPs due to overly optimistic traffic forecasts (Regan, Smith and Love, 2011b).

Second, some infrastructure transactions are structured whereby the PPP is not exposed to demand risk, but rather, the public sector makes an availability payment to the PPP for the construction and on-going operations of the asset. In this transaction, the PPP is no longer exposed to the demand risk as it is passed onto the public sector.  Under this scheme, a PPP which is not fully utilised means that the public sector  commits to large availability payments to the private sector based on pre-determined long-term contracts. When the asset is not fully utilised, the PPP may receive a low-risk (nearly risk-free) payment for the delivery of an under-utilised infrastructure project which results in the PPP earning a higher than expected return as it is operating an asset with an under-utilised cost structure (Ng and Loosemore, 2007; Vecchi, Hallowell and Gatti, 2013). In this case, the public sector is paying a larger than necessary availability payment to the private sector for an infrastructure asset which is not being utilised efficiently.

Third, regardless of the public or private sector delivery mechanism, many infrastructure projects are exposed to the risks and uncertainties associated with the estimation of market (demand) forecasts (Flyvbjerg et. al., 2005). Numerous PPPs in Australia have failed on the basis of poor demand forecasts (Regan et. al., 2011b). Some argue that the quality of forecasting of demand and costs of infrastructure projects as well as the demographics of population projections for small areas are fraught with errors of significant magnitudes (van Wee, 2007; Wilson and Rowe, 2011). One solution being offered to address this demand risk is for the public sector to make availability payments to the PPP, however, this simply transfers the demand risk from the private sector to the public sector (and ultimately the taxpayer). Credible and genuine infrastructure appraisal will minimise the problem of market (demand) risk, however, it will not eliminate this problem from the project.  To address this issue, the financing of future infrastructure projects must be structured so that variations inherent in forecasting future demand will not place the project in financial distress.  In the context of PPPs, we suggest that the debt/equity ratio of a project is sufficiently low so that private sector organisations can withstand this variation in demand risk in future years.


Funding Mechanisms

Issues When the Private Sector Bears the Demand Risk: 

The work of Bianchi, et al., (2013b) examined Australian publicly listed toll road PPPs.  The research suggests demand risk is acute when the PPP projects shift from the construction phase to the operations phase.  When actual traffic statistics do not meet traffic demand forecasts, the value of the PPP asset suddenly falls in value.  The demand risk is borne by the equity financiers (and at times the debt-holders also) as the financial risk of the firm suddenly changes when actual traffic demand does not meet forecast traffic demand expectations.  

Issues When the Public Sector Bears the Demand Risk: 

To address the above concerns, an alternative funding model being proposed and used is the development of PPPs whereby the public sector absorbs the demand risk.  More specifically, the PPP constructs the infrastructure asset based on pre-agreed specifications and then the public sector makes an availability payment to the PPP as its rate of return on the infrastructure asset.  This availability payment model removes the demand risk from the PPP and transfers the problem to the public sector.  Whilst the private sector is more willing to invest in these projects (because the demand risk is removed), it must be acknowledged that the potential under-utilisation of an infrastructure asset is simply being borne by the public sector. Long-term availability payments from the public sector to the PPP means that the private sector may receive the revenue for providing the infrastructure asset, yet the taxpayer is paying the full price of a piece of infrastructure that is not being fully utilised by the Australian economy. In this case, the taxpayer bears the demand risk and pays the full price for an under-utilised infrastructure asset over the long-term. One of the solutions to this problem is the thorough evaluation of future infrastructure projects to ensure that the asset operates as close to full capacity as quickly as possible (Ng and Loosemore, 2007).








Financing Mechanisms

Research on Australian PPP Debt Instruments:

Recent findings suggest that PPP debt instruments in the secondary market earn the same level of risk-adjusted returns as other bonds in the Australian debt market (Bianchi, Drew, Roca and Whittaker, 2013; Bianchi, Drew and Whittaker, 2013a). After controlling for systematic risk factors, these papers suggest that there are no excess returns to be gained in owning PPP bonds over the long-term.  The secondary market appears to be mostly efficient, particularly when considering well known systematic risk factors in the bond market.

Research on Australian PPP Equity and a Project’s Lifecycle:

The work of Bianchi et. al., (2013b) examined ASX-listed PPPs and analysed the value of a PPP’s equity investment from the construction phase to the operations phase.  Conventional thinking suggests that the construction phase of a PPP exhibits greater levels of risk than the operations phase.  This viewpoint stems from the fact that there are no incoming revenue streams/cash flows in the infrastructure asset during the construction phase and the risk of cost overruns may be experienced in the early stages of the project. Conventional thinking suggests that the risk of the PPP decreases when the project moves from the construction phase to the operations phase as the asset begins to receive revenues/cashflows from the users of the infrastructure.

The research in Bianchi et. al., (2013b) finds that the opposite can occur in terms of the risk profile of PPPs.  The findings suggest that some PPPs exhibit increasing risk (rather than decreasing risk) as it progresses from the construction phase to the operations phase.  The study observes that company specific risk (ie. idiosyncratic risk) can radically change at the commencement of the operations phase.  The time-varying nature of PPP company-specific risk can be isolated at the point in time when actual traffic demand differs to the forecast traffic expectations. The commencement of the operations phase is the point in time when the valuation of the asset can suddenly change when actual traffic statistics do not meet traffic forecasts. 

It is important to understand that in the case of the ASX listed PPPs, the equity and bond-holders bear the demand risk in these projects.  Some commentators argue that that the ‘availability payment’ model can resolve this inherent problem in infrastructure projects. Under this alternative funding model, any GDP growth or productivity benefits accruing to government from the use of the infrastructure would be offset by a high but unnecessary availability payment from the public sector to the PPP if the infrastructure asset is under-utilised.  Going forward, it is important to acknowledge that minimising demand risk provides the best outcomes for both public and private sectors parties and this can only occur through genuine infrastructure project appraisal before the infrastructure has reached the approval stage.







Issues Relating to the Involvement of Superannuation Funds

One of the major impediments to greater private sector involvement in the financing of public infrastructure is the issue of risk and uncertainty of many greenfield investments. New infrastructure projects are generally termed   ‘greenfield’ investments where the assets are yet to be constructed. These greenfield projects are perhaps the types of infrastructure most required by the Australian economy for the future.  These new infrastructure projects may carry enormous risks (including demand risk), which require three to five year (maybe decade long) forecasts on which investment decisions are to be made. These risk dimensions may be why pension (or superannuation) funds are reluctant to invest in greenfield or new infrastructure projects (Della Croce, 2012).

The issues raised by Della Croce (2012) suggests that pension funds may prefer to purchase mature infrastructure assets (that is, assets in the operations phase). From a public sector perspective, one solution to overcome the risks and uncertainties of greenfield infrastructure is for the public sector to finance the construction and early operations phases of public infrastructure with the expectation that the infrastructure project will be on-sold to superannuation funds when it is a mature infrastructure asset (Bianchi and Drew, 2013; Della Croce, 2012).

One possible solution to overcome the undesirable risks and uncertainties of greenfield investments is to structure new PPPs with a combination of availability payments and demand risk.  An infrastructure project could be structured whereby the public sector makes availability payments to the superannuation fund in the first few years of a greenfield infrastructure project.  The availability payment provides superannuation funds with the incentive to finance greenfield infrastructure projects when they are operating at their highest level of risk. After a period of time (for example, five to ten years), the availability payment ceases and the superannuation fund is exposed to the demand risk beyond a specific date in the future.

Research on the Investment Characteristics of U.S. Listed Infrastructure

The work of Bianchi, Bornholt, Drew and Howard (2013) examined the investment behaviour of U.S. listed infrastructure from 1927 through 2010.  Some researchers and commentators suggest that infrastructure investments are a low-risk investment proposition.  Contrary to this view, the findings show that U.S. listed infrastructure is not low-risk, but rather, the returns and risks of U.S. listed infrastructure are commensurate with the return/risk profile of broad U.S. stocks.  These findings suggest (as with the bond market paper) that the market is relatively efficient in pricing the risk of these U.S. listed infrastructure investments.

Thank you for the opportunity to submit this review.  We would be most happy to discuss these papers with the Productivity Commission as part of its deliberations. 
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