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Abstract

Concession, project financing and public-private partnership schemes are investment
projects that are generally submitted to valuation criteria based on discounted cash
flow analysis. The theoretical basis of these valuation criteria are now at issue.
Pursuant to recent advances in relational contracting economics and behavioural
finance, joint investment projects can be considered as special relational environments
where the project's returns improve on alternative replacement opportunities. This
article seeks to bridge the gap between new theories and widely used valuation
techniques by providing a generalized approach to investment valuation. This article
suggests reasonable valuation criteria that fit these new theoretical developments,
including an endogenous optimal duration function that may be integrated into the
project's contractual agreement.
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Notes

1See also HM Treasury (2004, pp. A145-8, pp. 38-9).

2 Further critical insights are provided by behavioural finance (Kahneman and Tversky,
1979; Kahneman and Riepe, 1998; Frankfurter and McGoun, 1999; Marzo, 2002), and
by other influential theoretical works (Laibson, 1997; Loewenstein and Thaler, 1989;
Loewenstein and Drazen, 1992; Cropper and Laibson, 1999; Weitzman, 2001). Ainslie
(1992) stressed hyperbolic (simple interest) computation for inter-temporal valuation,
referring to the seminal work of Herrnstein (1961) that Mazur (1986) and Ainslie (1992)
further refine and formalize. Shane et al. (2002) provided a review of the economic

literature on the matter.

3They may be steady-increasing pursuant to revenue inflation indexation.
4 Biondi (2005) applies this reasoning to the business firm.

> Baker et al. (2001, 2002) apply this reasoning to the business firm.

5 For example, in a study commissioned by the Office of Government Commerce (0GC),
PriceWaterhouseCoopers (2002) reports a significant superior return of PFI projects
relative to the cost of capital based on the market-based Weighted Average Cost of
Capital (WACC) based on Capital Asset Pricing Model (CAPM), even after inclusion of the
swap cost, and of an eventual provision for bidder's costs for failed bids on other

projects.
"That is, the discount rate for NPV, the IRR for IRR. See note 8.

8 NPV and IRR differ from each other with regard to different replacement rate
assumptions. The NPV supposes that the replacement rate is the discount rate, while

the IRR approach assumes that it is the same rate as in IRR. Thus, the generalized



approach vindicates the return-based measures like IRR and theoretically unifies

discounted values and discounted rates of return.

? For instance, Rubinstein (2000) suggests a function where the discount factor f; is
decreasing in t, and increasing in a; (the larger the sum of money at stake, the higher
(closer to 1) the discount factor). He suggests a procedural rationality approach, framed
with nonexpected utility theory. See also the references provided by the note 2. A

framework for this kind of normative economics is suggested by Sugden (2004).

10 e assume here that the rate of reference for discounting is the investment rate. IRR

over (under) evaluates investment projects with high (low) rates of return.

11 Usual relation between GIRR, Generalized Net Future Value (GNFV) and Generalized
Net Present Value (GNPV) applies: GIRR is the discount rate that makes both GNFV and
GNPV equal to zero.

120f course, a change in the replacement rate modifies the project's GIRR, but it does

not modify its comparative ranking.

13 Drawing upon Biondi (2006), Sampaio Filho (2008) and Kierulff (2008) provide further

reviews of literature.

14The EOD relates to the temporal evolution of the GIRRs period by period. Sufficient
conditions for the existence of at least one optimal value may be easily found in the
case of steady or steady-increasing positive inflows following strictly initial negative
outflows. In the case of steady inflows, a unique optimal value might exist if each

annual inflow is greater than the alternative benchmark return provided by .

15 Reference is especially made to Engel-Fischer-Galetovic (1997). Guriev and Kvasov
(2005) modelled relational contracting with termination or renegotiation clauses
through time.

16 That are project-financing schemes.

17 At the same time, this could be justified by the opportunity for the procuring public
authority to enter the construction arrangement on the same basis (including insurance
and security devices), but not to enter the financing arrangement, providing liabilities
to service PFI Contracts are as binding as the servicing of conventional government
debt.



181n general, a replacement rate of 4.5% will reduce the optimal duration of 1-2 years
under GIRR and SIRR, while it obviously does not affect the optimal duration under the
BIRR.

19 This document refers to the IRRs as part of those processes and negotiations.
20 That is accrued income and cumulated inflows from replacement.

21 According to the sole replacement structure, the weights attributed to preceding
inflows are more relevant under IRR than GIRR, than SIRR, than finally BIRR.

22 Each score makes the compound cumulated returns of the initial outflow
(investment) equal to the cumulated cash flows including replacements.

23 We assume here that the generalized future value from the project (cash earnings)
and the cash outflows for the project (investment) are discounted at the same
compound rate i. This assumption may be released by taking three different rates: one
for financing (related to cash outflows), one for investing (the risk-adjusted discount
rate of the investment), one for replacement (related to cash inflows). In fact,
concerning the discounting of sources of financing, we should consider a Generalized
Weighted Average Cost of Capital (G-WACC) based on the target capital and target
financial temporal structures, since equity finances (compound interest as reference)
usually have not the same temporal structure as debt finances (simple interest as

reference).

Related Research Data

Principals, Agents and the Economics of Accountability in the New Public Sector
Source: Accounting Auditing & Accountability Journal

The Modified Internal Rate of Return and Investment Criterion

Source: The Engineering Economist

The double emergence of the Modified Internal Rate of Return: The neglected financial
work of Duvillard (1755 - 1832) in a comparative perspective

Source: European Journal of the History of Economic Thought

MIRR: A better measure

Source: Business Horizons


https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1108%252F09513579310042579&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F00137917608902796&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F09672560600875281&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.bushor.2008.02.005&type=Scholix

The Opportunity Criterion: Consumer Sovereignty Without the Assumption of Coherent
Preferences

Source: The American Economic Review

Time Discounting and of the Cost of Capital in Government

Source: Fiscal Studies

A critical financial analysis of the Private Finance Initiative: selecting a financing
method or allocating economic wealth?

Source: Critical Perspectives on Accounting

CAPITAL INVESTMENT APPRAISAL TECHNIQUES: A SURVEY OF CURRENT USAGE
Source: Journal of Business Finance & Accounting

Ideology and the theory of financial economics

Source: Journal of Economic Behavior & Organization

On the Theory of Optimal Investment Decision

Source: Journal of Political Economy

Value for money tests and accounting treatment in PFlI schemes

Source: Accounting Auditing & Accountability Journal

Partnerships: for better, for worse?

Source: Accounting Auditing & Accountability Journal

Incomplete Contracts and Public Ownership: Remarks, and an Application to Public-
Private Partnerships

Source: The Economic Journal

A LONGITUDINAL SURVEY ON CAPITAL BUDGETING PRACTICES

Source: Journal of Business Finance & Accounting

CHOICE BETWEEN SINGLE AND MULTIPLE DELAYED REINFORCERS

Source: Journal of the Experimental Analysis of Behavior

Golden Eggs and Hyperbolic Discounting

Source: The Quarterly Journal of Economics

Aspects of Investor Psychology

Source: The Journal of Portfolio Management

Appraising and Evaluating PFI for NHS Hospitals

Source: Financial Accountability and Management

Anomalies: Intertemporal Choice

Source: The Journal of Economic Perspectives

What are Public-private Partnerships?

Source: Unknown Repository

Private Finance Initiative - a good deal for the public purse or a drain on future
generations?

Source: Policy & Politics

Are Public Private Partnerships value for money?

Source: Accounting Forum


https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1257%252F0002828042002714&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1111%252Fj.1475-5890.2004.tb00547.x&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.cpa.2003.06.001&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1111%252Fj.1468-5957.1993.tb00258.x&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0167-2681%252899%252900030-x&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1086%252F258057&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1108%252F09513570310482291&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1108%252F09513570310482345&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1111%252F1468-0297.00119&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1111%252Fj.1468-5957.1996.tb00403.x&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1901%252Fjeab.1986.46-67&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1162%252F003355397555253&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.3905%252Fjpm.1998.409643&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1111%252F1468-0408.00130&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1257%252Fjep.3.4.181&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fb978-075068054-7.50025-3&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1332%252F0305573012501224&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.accfor.2005.01.001&type=Scholix

Relational Contracts and the Theory of the Firm

Source: The Quarterly Journal of Economics

Public private partnerships: an introduction

Source: Accounting Auditing & Accountability Journal

Comparative Economic Organization: The Analysis of Discrete Structural Alternatives
Source: Administrative Science Quarterly

Uniqueness of the Internal Rate of Return: A Generalisation
Source: The Economic Journal

Public-private partnerships: lessons from the British approach
Source: Economic Systems

Contracting On Time

Source: SSRN Electronic Journal

The Cost of Using Private Finance to Build, Finance and Operate Hospitals
Source: Public Money & Management

The Firm as an Entity: Management, Organization, Accounting
Source: SSRN Electronic Journal

EPEC 2009 session index

Source: Unknown Repository

Improved Techniques for Valuing Large-Scale Projects

Source: The Journal of Structured Finance

INFRISK: A Computer Simulation Approach to Risk Management in Infrastructure
Project Finance Transactions

Source: Unknown Repository

Reconciling sustainability, systems theory and discounting

Source: Ecological Economics

The Arithmetic of Capital-budgeting Decisions

Source: Unknown Repository

Concessions, concurrence et incitations

Source: Revue d économie financiere

Prospect Theory: An Analysis of Decision under Risk

Source: Econometrica

Investment Decision Criteria

Source: Unknown Repository

Gamma Discounting

Source: The American Economic Review

Bringing the Market Inside the Firm?

Source: The American Economic Review

Anomalies in Intertemporal Choice: Evidence and an Interpretation
Source: Unknown Repository

ECONOMICS OF FORESTRY IN AN EVOLVING SOCIETY


https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1162%252F003355302753399445&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1108%252F09513570310482282&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.2307%252F2393356&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.2307%252F2230069&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0939-3625%252802%252900048-1&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.2139%252Fssrn.469180&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1111%252Fj.1467-9302.2008.00628.x&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.2139%252Fssrn.774764&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1109%252Fepec.2009.5423928&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.3905%252Fjsf.1999.320177&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1596%252F1813-9450-2083&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.ecolecon.2006.10.005&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fb978-0-08-019605-3.50043-2&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.3406%252Fecofi.1999.3369&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.2307%252F1914185&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1057%252F978-1-349-95121-5_896-2&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1257%252Faer.91.1.260&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1257%252Faer.91.2.212&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1093%252Foso%252F9780199257072.003.0015&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1111%252Fj.1465-7295.1976.tb00437.x&type=Scholix

Source: Economic Inquiry

Uncertainty and the Evaluation of Public Investment Decisions

Source: Unknown Repository

The private finance initiative: PFl in the NHS---is there an economic case?
Source: BMJ

RELATIVE AND ABSOLUTE STRENGTH OF RESPONSE AS A FUNCTION OF FREQUENCY
OF REINFORCEMENT?"2

Source: Journal of the Experimental Analysis of Behavior

Discounting Under Uncertainty

Source: The Journal of Business

Time Discounting and Time Preference:

Source: Unknown Repository

Linking provided by Schule%}:"ﬁ]ﬁr':‘%f

Related research @

People also read Recommended articles Cited by
21


https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1057%252F9780230523210_4&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1136%252Fbmj.319.7202.116&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1901%252Fjeab.1961.4-267&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1086%252F209698&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.2307%252Fj.ctvcm4j8j.11&type=Scholix
https://scholexplorer.openaire.eu/

Information for Open access

Authors Overview

R&D professionals Open journals

Editors Open Select

Librarians Dove Medical Press
Societies F1000Research
Opportunities Help and information
Reprints and e-prints Help and contact
Advertising solutions Newsroom

Accelerated publication All journals

Corporate access solutions Books

Keep up to date

Register to receive personalised research and resources
by email

QSignmeup
O"M
i o ¥¢|

Copyright © 2025 Informa UK Limited Privacy policy Cookies Terms & conditions eTaonr&Francis Group

an informa business

Accessibility

Registered in England & Wales No. 01072954
5 Howick Place | London | SW1P 1WG



https://authorservices.taylorandfrancis.com/
https://taylorandfrancis.com/who-we-serve/industry-government/business/
https://editorresources.taylorandfrancis.com/
https://www.tandfonline.com/page/librarians
https://www.tandfonline.com/societies
https://www.tandfonline.com/openaccess
https://www.tandfonline.com/openaccess/openjournals
https://www.tandfonline.com/openaccess/openselect
https://www.tandfonline.com/openaccess/dove
https://www.tandfonline.com/openaccess/f1000
https://taylorandfrancis.com/who-we-serve/industry-government/marketing/
https://taylorandfrancis.com/partnership/commercial/advertising-solutions/
https://taylorandfrancis.com/partnership/commercial/accelerated-publication/
https://taylorandfrancis.com/who-we-serve/industry-government/business/purchasing-options/
https://help.tandfonline.com/
https://newsroom.taylorandfrancisgroup.com/
https://www.tandfonline.com/journals?&pageSize=3000
https://www.routledge.com/
https://taylorandfrancis.formstack.com/forms/tfoguest_signup
http://facebook.com/TaylorandFrancisGroup
https://twitter.com/tandfonline
http://linkedin.com/company/taylor-&-francis-group
https://www.youtube.com/user/TaylorandFrancis
http://www.weibo.com/tandfchina
https://bsky.app/profile/tandfresearch.bsky.social
https://www.informa.com/
https://informa.com/privacy-policy/
https://privacy.informa.com/trackers/en/
https://www.tandfonline.com/terms-and-conditions
https://www.tandfonline.com/accessibility
http://taylorandfrancis.com/

