
Infrastructure and the Economy 

When asking, from a sustainability perspective, whether a project is the right project and 
whether it is done right one is asking whether the project is a net benefit to society. To 
understand the relationship between infrastructure, the ecosystem and the economy a few 
key points taken from Herman Daly1 are needed to set the scene:   

• The economy is a subset of the ecosystem, and the ecosystem cannot grow 
beyond its current limits (i.e., planet earth); therefore, the ecosystem represents 
the physical limit to economic growth. 

• GDP is a measurement of economic activity that includes both helpful and 
harmful activities and is therefore not a suitable metric for sustainability (or 
ecological economic) analyses. 

• Growth of the economy can be economic growth (producing net benefit) or 
uneconomic growth (depleting natural capital and producing net detriment).  

There are two broad ways of measuring the contribution of infrastructure to the economy.  

1. Microeconomic cost-benefit analysis estimates the net benefit or contribution to 
overall welfare of infrastructure investment. This approach is the most direct, 
attempting to estimate changes in welfare arising from the infrastructure project.   

2. Macroeconomic approaches are less direct and try to measure the impact of 
infrastructure on economic growth, through productivity improvements, or 
through cost savings that infrastructure engenders.  

Both methods are attempting to measure the same thing. Both have their drawbacks.  

There is difficulty in directly measuring welfare and defining the scope of a project cost-
benefit analysis. The different measures used for intangible benefits and costs and 
regional differences mean that values can be less precise than the direct costs of the 
project. As discussed elsewhere, risk analysis can be used to alleviate this shortcoming. 

National accounting measures such as GDP capture activity rather than well-being. As 
such, economic growth or cost savings approaches have a weak relationship to welfare. 
These approaches also have a weak link to sustainability. While infrastructure projects 
that hurt the environment may be unsustainable in the long run, by measuring GDP, 
income or costs savings this will not be captured until prices reflect the damage done.  

In contrast, direct measurement of the non-market impacts through cost-benefit analysis 
will only advocate for those infrastructure projects that are welfare producing in the 

1 Herman E. Daly “uneconomic growth in theory and in fact” - The First Annual Feasta Lecture  1 
Trinity College, Dublin 26th April, 1999 - FEASTA review 
http://www.feasta.org/documents/feastareview/daly.htm and 
http://www.feasta.org/documents/feastareview/daly1.pdf downloaded February 19th 2013 
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broad sense of being good for the economy, the environment and society as a whole. 

This note reviews the macroeconomic approaches to measuring the net benefits to society 
of infrastructure. The conclusion is that the links between infrastructure and welfare are 
too indirect to be detected at the macro level and direct estimation of welfare resulting 
from the project is the preferred approach. In addition, macroeconomic measures, if used, 
can only give an average impact (perhaps by infrastructure type) but they cannot 
determine whether the project is done right. That macroeconomic approaches are difficult 
to measure and cost-benefit analysis can be used for both project selection and design 
optimization suggests that microeconomics is the better tool for infrastructure 
sustainability measurement. 

 Introduction to Infrastructure Investment 
By definition, Infrastructure refers to basic physical and organizational structures needed 
for the operation of a society or enterprise2, or the services and facilities necessary for an 
economy to function, such as roads, bridges, water supply, sewers, grids, 
telecommunications, It is an important term for judging a country or region's 
development. 

As the infrastructure projects are often non-traded goods, we do not observe a market 
price for them. To determine value we only see the amount of the initial investment 
which reflects activity rather than value. Because it is difficult to estimate the 
externalities infrastructure projects generate, such as time saving, reduced emissions, and 
improved health some research has focused on the macro-economic effects of 
infrastructure on growth and productivity. This note summarizes the models and theories 
that economists use to examine the impact of infrastructure investment and the current 
consensus of these estimates. 

Theoretical Framework and Empirical Findings  
As is widely recognized income and output or Gross Domestic Product (GDP) are not 
ideal measures of welfare. Production may produce income and be generally positive but 
there are many examples of less than desirable activities that may have negative effects 
that are not captured. While GDP and welfare are probably positively correlated, they 
need not always be. For example, economic growth, as measured by GDP, only captures 
market transactions. If carbon emissions are not taxed or regulated and these are harmful 
there is no accounting for this in economic accounts. These non-market or unintended 
consequences are called externalities. Externalities can be positive such as road users 
benefiting from traffic congestion relief offered by a new transit line or negative such as 
pollution resulting from energy production.  

In addition to external values that are not captured, the cost of not doing something is 
also omitted from GDP accounting. Digging holes and filling them in again may put 
people to work and increase GDP but there may be better uses for these resources. This is 

2 Infrastructure (2013) Wikipedia. Wikimedia Foundation. http://en.wikipedia.org/wiki/Infrastructure  
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a concept called opportunity cost, the fact that by pursuing one project, another cannot be 
done because resources are used up.  

In terms of infrastructure, the goal that the right project is undertaken and that is done 
right captures the concepts of opportunity cost and external costs.  

Due to the difficulty of estimating the real rate of return, economists have come up 
several approaches to solve the problem. One approach is to use a microeconomic cost-
benefit approach. This measures directly the net benefit, accounting for externalities, of 
the project and its contribution to society's welfare. A project with a high economic rate 
of return has benefits that exceed its costs and is socially efficient.  It will increase social 
welfare. GDP will also, in principle, be increased. 

Another set of approaches focuses on the macroeconomic impacts of infrastructure. 
Among them, the production function approach, cost function approach and general 
equilibrium methods are probably the most popular ones.  

To preview the conclusion of this review of macroeconomic impacts, the Economic 
Union3 notes: 

• Internal economic rate of return of a project is a microeconomic projection, which 
may be easier to estimate than macroeconomic projections, such as per capita 
GDP. 

And, from the Canadian Statistics agency: “Despite the contribution that public capital 
makes to the economy, it has proven difficult to generate a robust estimate of the rate of 
return that investment in public capital produces. … Econometric techniques, however, 
have not led to a consensus about what a reasonable rate of return may be. Depending on 
the method used, estimates as high as 50% and as low as 0% have been generated.”4 As a 
result, “The uncertainty around the estimates has proven sufficiently large that no 
economic rate of return is attached to public capital when public sector gross domestic 
product (GDP) is estimated. Only the depreciation of public capital enters the calculation 
for GDP in the public sector.”5 

Production Function Approach 

Economists think of the output or income produced as being a function of the amount of 
labor and capital employed. Aschauer6 separated capital into public and private capital. 

3 Guide to Cost-Benefit Analysis of Major Projects 
http://ec.europa.eu/regional_policy/sources/docgener/guides/cost/pdf/3_full_en.pdf  downloaded 
February 19th 2013  

4 Ryan Macdonald (2008). “An Examination of Public Capital’s Role in Production. Economic 
Analysis” Statistics Canada (EA) Research Paper Series. 
http://www.statcan.gc.ca/pub/11f0027m/11f0027m2008050-eng.pdf  downloaded February 19th 2013 

5 Ibid. 

6 David Alan Aschauer, “Is Public Expenditure Productive?” Journal of Monetary Economics 23 (1989) 

                                                      

http://ec.europa.eu/regional_policy/sources/docgener/guides/cost/pdf/3_full_en.pdf
http://www.statcan.gc.ca/pub/11f0027m/11f0027m2008050-eng.pdf


Ascharer found a very high (38-56%) return on public capital investment. Other 
economists did similar procedure and also got high rate of return7. 

According to a MacDonald, the public capital and a concept called multifactor 
productivity8 (MFP) growth behave similarly. “A change in multifactor productivity 
reflects the change in output that cannot be accounted for by the change in combined 
inputs. As a result, multifactor productivity measures reflect the joint effects of many 
factors including new technologies, economies of scale, managerial skill, and changes in 
the organization of production”9. The production function overestimates the impact of 
public infrastructure is because it catches parts of what belongs in estimate the MFP. 
MacDonald finds that the production function approach yields positive returns to public 
capital but MFP growth are difficult to disentangle. The range within which the rate of 
return likely lies is quite large. That production function approach is therefore not very 
useful to determine the return to infrastructure.  

Cost Function Approach 

The critique that production function analysis inflates the impact of investment in public 
capital infrastructure led economists to explore the use of cost functions. The idea is that 
this function examines how much the infrastructure can help to reduce cost.  

Different sectors benefit from infrastructure differently. From Macdonald’s paper, the 
largest estimates are found in primary, construction and manufacturing industries, while 
services experience the smallest gains. Using cost and production function based 
approaches and industry data to ‘triangulate’ what a reasonable return to public capital 
would be suggests it is centered on 17%, and the 95% confidence interval is 5-29%.10 

General Equilibrium Method 

Dynamic Stochastic General Equilibrium (DSGE) models have been used to analyze the 
impact of infrastructure investment in terms of welfare changes rather than GDP. General 
equilibrium models looks at the problems from a broader picture which involves the 
decisions of different sections households, firms, government and foreign trade. The 
theoretical link between GDP and welfare in made explicit in these models. In these 
models increasing public infrastructure investment as a share of GDP increases the 

177-200. North-Holland 

7 Edward M. Gramlich (1994). “Infrastructure Investment: A review Essay”, Journal of Economic 
Literature,  Sep. 1994; 32, 3; p. 1176-1196 

8 Wikipedia Multi-Factor Productivity http://en.wikipedia.org/wiki/Multifactor_productivity downloaded 
February 19th 2013 

9 MacDonald Op. Cit. 

10 Ibid. 
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welfare gains11 .  

The results are country specific with “Countries that currently have a larger share of 
GDP’s infrastructure investment will experience larger rates of GDP growth as well as 
welfare gains, by increasing their public investments in infrastructure (as a share of GDP) 
just by small amounts” 

Another approach is a spatial general equilibrium model with non-traded, localized city 
infrastructure that tries to determine whether infrastructure spending can account for any 
of the variance in land prices and wages. In a study of 33 U.S. Cities12, “While city 
infrastructure provision provides benefits at the margin, the social value of a one standard 
deviation increase in city infrastructure is not, for the typical city, sufficient to offset its 
cost. ... On the other hand, it is likely that some of the benefits of city infrastructure 
investments spill over into neighboring suburban jurisdictions, suggesting that the 
estimates presented here may be a lower bound of the total value of such spending.” 

Conclusion  
 
Infrastructure is an important source of growth. Since pioneering work by Aschauer, 
economists have used different methods to answer the question: is public expenditure 
productive? By how much can it improve the economy? 
 
The production and cost function approaches and general equilibrium models are most 
popular macroeconomic methods of determining the increase in welfare associated with 
infrastructure investment. 
 
Macdonald’s paper suggests the reasonable estimate of the return to public infrastructure 
investment is 17% and the confidence interval is from 5-29%. Production and costs 
function models as well as general equilibrium models show that infrastructure and GDP 
or welfare do have a positive relationship. However, they do have limitations in that the 
estimates are subject to large ranges. Also while some estimates of infrastructure by type 
are available, there is no ability to determine a good project from a bad one. 
 
So in closing, to measure the impact of infrastructure projects on the economy the most 
promising apprach is through microeconomic cost-benefit analysis: 
 

“I think in fact that growth in the United States now, aggregate growth, is 
uneconomic because it's increasing costs faster than it's increasing benefits. Do I 

11 Carlos Gustavo Machicado (2007) “Macroeconomic and Welfare Effects of Public Infrastructure 
Investment in Five Latin American Countries, Institute for Advanced Development Studies”  
Development Research Working Paper Series 14/2007, Institute for Advanced Development Studies. 
http://ideas.repec.org/p/adv/wpaper/200714.html downloaded February 15th 2013 

12 Public Infrastructure Investments, Productivity and Welfare in Fixed Geographic Areas by Andrew F. 
Haughwout, Federal Reserve Bank of New York 
http://www.fednewyork.org/research/staff_reports/sr104.pdf downloaded February 19th 2013 
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mean by that that there's no way we can improve welfare in the United States? No, of 
course not. There are plenty of things that should grow and plenty of things that 
should decline. The problem is aggregate GDP. If you want to talk about those things 
which should grow you have to get away from the aggregate and talk about the parts, 
you have to get away from macroeconomics back to microeconomics and identify 
those individual things for which marginal benefits are still greater than marginal 
costs.”13 

  

13 Herman E. Daly Op. Cit. 
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