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Abstract

To be beneficial to society, the benefits from investments of capital must cover all the private costs and all the external costs that are caused by the investment. Adverse effects/costs that are not included in a private transaction (the negative externalities) but which will adversely affect someone else, the public, have to be taken account of to ascertain the true total benefits and costs of an investment. The analytical process for comparing all of these private and external costs and benefits is called social benefit cost analysis. It is the recommended procedure by government departments which are involved in such decisions. Although the theory and practice of ‘public economics’ or ‘welfare economics’ has been known for more than a century, governments still sometimes get it wrong. In this paper the principles of social benefit cost analysis are outlined and some examples are provided of how it should be used. The conclusion is that if a formal social benefit cost analysis of proposed changes in the use of a nation’s resources, such as in major changes in agricultural land use, is not done, there is no way of knowing if the change in the use of the resources is likely to be beneficial or not to the nation.
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Introduction

Private market transactions are those in which all costs and benefits are counted in the transaction, and no-one outside the transaction is affected by it, either positively or negatively. All costs and benefits are ‘private costs and benefits’. In this case there is no role for government involvement in the transaction other than enforcing the law associated with it. The goods (and services) involved in these types of transactions are called ‘pure private goods’.

There are other types of market transactions in which all costs and benefits are not counted in the transaction, and others outside the transaction are affected by it, either positively or negatively. The costs and benefits include both the ‘private costs and benefits’ which are counted, and the ‘external costs and benefits’ which typically are not counted. In this case there is a role for government involvement in the transaction other than enforcing the law associated with it. Some of these types of goods (and services) involved in these transactions are called ‘pure public goods’, and the role of government is to supply these goods or services, as private firms cannot capture the benefits accruing to society. National defence is an often-used example. In other cases, the role of government is to regulate the private supply of the good or service through public policy. This is done to ensure for example that the external costs associated with the production of a negative externality (such as greenhouse gas emissions) are paid for by the benefits to ensure there is a net benefit to society.[footnoteRef:2] [2:  There are also a wide range of types of goods and services which have various mixes of private and public good characteristics. These are called ‘impure public goods’ or ‘club goods’ or ‘collective goods’ (see for example, Fleming et al., 2018).] 


Although the theory and practice of ‘public economics’ or ‘welfare economics’[footnoteRef:3] has been known for more than a century, and there are many manuals available to guide such decisions, governments still sometimes get it wrong, as evidenced by the decisions they make and the processes used to inform these decisions. In this paper the principles of social benefit cost analysis are outlined and some examples are provided of how it should be used. [3:  See the following for a lay explanation - https://www.investopedia.com/terms/w/welfare_economics.asp] 


Pareto Criterion

The criterion for bettering people’s lives is that the way a nation’s resources are used should be changed if the change makes people better-off as a whole (Pareto, 1906). ‘Better-off as a whole’ means that no one is in a worse state after the change than they were before the change, and someone is also better off after the change.

No one being worse-off after the change in use of resources, and at least one person being better-off after this change, is possible if the total benefits of the change exceed the total costs of the change, and where the measure of total costs includes all private and external or public costs, and the people whose lives are affected adversely by the change are or could be fully compensated for their loss of well-being.

If the total benefits of a change in the way a resource is used exceeds the total costs with all costs counted, and after everyone who has had an additional cost imposed on them by the change has been fully compensated and are no worse-off, there is enough benefit left over from total benefits to make at least one person better-off than they were before the change. Such a change is then a net benefit to a society. This is the criterion which has to be met to justify changing the way society’s resources are being used.

If total benefits exceed total costs, with the possibility of compensation, this is called a ‘potential net benefit to society’. 

When those people made worse off by a project are fully compensated for the losses in welfare they have experienced because of the project, this is called an ‘actual net benefit to society’. When full compensation happens, actual benefits have exceeded actual costs and the project has delivered an improvement in national welfare.

To summarise, to be beneficial to society, the benefits from investments of capital must cover all the private costs and all negative externality costs that are caused by the investment. Adverse effects/costs that are not included in the private transaction but which will adversely affect someone else, the public, have to be taken account of to ascertain the true total benefits and costs of an investment.

The analytical process for comparing all of these private and external costs and benefits is called social benefit cost analysis (SBCA). This process is shown diagrammatically in Figure 1. A figure is a useful way to present this information as it allows the analyst to visualize all the components as a whole.

Figure 1. The eight categories of benefits and costs to account for
[image: ]
Source: (from Sinden and Thampapillai, 1995)

Context

In SBCA, the boundaries of the analysis, the perspective applied and the time horizon chosen are all critical elements that help determine the validity of the conclusions that are drawn from the results of the analysis. In economics, ‘benefit cost analysis’ is the analysis of the benefits and costs that are likely to accrue from a change to the way a component of an economic system currently operates and performs. 

The boundary of the analysis delimits everything that is to be considered in the analysis. Usually, the boundary is the nation whose capital is to be used to fund the investment in the change being investigated, though at times the boundary may be a State or a local government area whose capital is proposed to be used. 

The perspective of the analysis defines ‘from whose viewpoint’, which, in social benefit cost analysis, is from society’s perspective, not that of a sub-set of society such as a group of private individuals. 

‘Time’ refers to the life of the investment and incorporates the discounting of future benefits and costs to their equivalent present values using a social rate of discount.

What Benefits and Costs to Include

Following on from Figure 1, if the results of a SBCA are to be accurate and meaningful, the analysis has some defining characteristics, or unbreakable rules. These include the following:

· The eight possible categories of benefits and costs are as shown in Figure 1 above (see Appendix 1 for greater detail on these terms).
· A benefit is genuine only if it increases someone’s utility.
· A cost is genuine only if it causes someone disutility.
· An outcome is a true social outcome only if it changes the net benefit of society as a whole.
· Benefits are valued according to willingness to pay and costs are valued as opportunity costs. 
· The contribution of an investment to people’s economic well-being depends on the way it changes benefits and costs relative to an existing situation. The extra benefits are those that can only be obtained by doing the project and the extra cost can be avoided by not doing it. The relevant benefits and costs are the extra benefits and costs that result from a change.
· Existing benefits and costs, called sunk benefit and costs, do not influence the net benefits of potential changes so they are excluded.
· All genuine extra benefits and extra costs are counted, whether priced or unpriced. All outcomes of a project have a value to be included whether they have a market price or not. Some outcomes are very important even though there is no market price for them, such as worse or better quality of water or air. These goods which do not have market prices are called ‘unpriced outcomes’ but they still represent genuine changes in net social welfare.
· As well as increases in output which are a result of the project there are increases which occur outside the direct effects of the project. Increases in output that lead to genuine increases in benefit to society should be included. Whilst all primary (or direct) benefits and costs are included, only genuine secondary (or indirect) costs and benefits (next round effects beyond the first effect) are counted. Whether these are genuine or not depends on whether the resources of the economy are fully employed or not. If resources are fully employed in the economy, secondary benefits are spurious.
· Sometimes taxes and subsidies are excluded, sometimes they are included. This depends on whether the project increases or displaces the quantity of goods and services on the market or increases or displaces the quantity of inputs on the market. If a project delivers a net increase in total output the goods and services are valued at what consumers are willing to pay for them, inclusive of taxes that may be added to the price. If the new output displaces existing output, the new goods are valued at their opportunity cost of production which is the value of the inputs that are saved by not producing the displaced output (i.e. the price of the input exclusive of taxes). When the benefits of a project involve a mix of adding new output and displacing existing output, a weighted value of the two types of output is used.
· Extra benefits[footnoteRef:4] are valued according to competitive market values, not at distorted market values such as occur with industries protected from world competition, or whose value of outputs are subsidised values. [4:  The threat of making the mistake of counting extra benefits several times is ever-present.  For example, to count the value of extra wheat output as a result of a project, then the value of extra flour that is made from the wheat would be double counting, and then counting the value of the extra bread that is made from the extra flour would be triple counting. The willingness to pay for the initial extra output of wheat captures all the extra value (economic surplus) that is created. This is because in a competitive economy, extra surplus resulting from extra value further along the value chain (the value of the extra bread) is captured in the higher price of the wheat. The same applies to counting both the value of extra profit from farmland, and also a change in the value of the land as a result of the extra profit it makes. Once is enough.
] 

· Both negative and positive externalities need to be counted. An external outcome arises when the production or consumption of someone in the economy affects the production or consumption of another person, and no compensation or payment is made by either individual for the effect. This outcome is described as external to the market transaction and it may be an external benefit or an external cost (an externality). In either case, it changes net benefits to society. All externalities need to be identified and included, because they are real changes in net social benefit. An illustration of a hypothetical negative externality in relation to automobile production is shown in Figure 2.
· In that diagram D is the demand for automobiles and S1 is the marginal cost or supply curve of the automobile output before any negative externality is considered. If the negative externality is ignored, the equilibrium point is B, the equilibrium quantity is Q and the equilibrium price is P. The net social benefit before externalities are considered is the area ABC (the sum of producer and consumer surplus at the equilibrium point). When the negative externality (external cost) is included, the true marginal cost or supply curve of the product that counts both private and external costs is now S2. Once these extra costs are counted, there is a new equilibrium at E, with a new (smaller) output of Q* and a new (higher) price of P*. Once the externality cost is counted, the true net social benefit is AED. The aggregate external cost of automobile production is represented by the area CDEB.

Figure 2. A negative externality in automobile production
[image: ]
Source: Gans et al. (2021)

· As benefits and costs occur over long periods of time and at different times, they have to be converted to their equivalent present values using discounting. The social discount rate to use has to encapsulate elements of the social opportunity cost of capital and the social rate of time preference.
· As benefits and costs are measured in terms of monetary values, the dollar terms and the discount rate have to be either all in real terms or all in nominal terms. 
· The appropriate criteria to choose projects depend on whether there is a funding constraint and whether the projects are independent or mutually exclusive. In Table 1, the appropriate decision criteria are presented. 



Table 1. SBCA decision criteria that maximise overall NPV

	Type of funding
	All projects independent
	All projects mutually exclusive

	Funding unconstrained
	Fund all projects with NPV > 0, BCR > 1, or IRR > discount rate (all are equivalent). No ranking required.
	Choose the project with the highest NPV.

	Project costs subject to one funding constraint
	Rank projects by BCR
	Select the project with the highest NPV that is feasible (does not exceed the funding constraint)


Source: Pannell et al. (2024, p.43)

Social Benefit Cost Analysis is the Recommended Approach to Analysing Projects involving  Public Funding or Public Regulation

There are many manuals available that promote and advocate for formal SBCA to evaluate the net benefits of public investment or public regulation of private investments. Examples include guidelines for most state and national treasury or finance departments, such as Commonwealth of Australia (2006). There is also increasing use of Computable General Equilibrium (CGE) models to provide estimates of the economic impacts of investment proposals, but as outlined in these documents, that is not the same as a SBCA.

From the Victorian State Government Department of Treasury and Finance (2013, p.3); Economic Evaluation for Business Cases Technical Guidelines:

In Section 2.1.1 Treasury and Finance state that Cost Benefit Analysis (CBA) is the preferred approach to economic evaluation: “…cost-benefit analysis provides a robust method for evaluating the costs and benefits (including both market and non-market impacts) of a project or policy change in today’s dollars to society as a whole. The estimated net benefits (total benefits minus total costs), and any significant impacts that cannot be valued, are used to help decision-makers rank and assess options, and decide whether to implement them”.

In Section 2.1.3 Treasury and Finance state that Computable General Equilibrium (CGE) models: “…estimate the ‘economy-wide’ impacts of a proposed project or a policy change. However, CGE models only include market-based goods and services, not non-market goods (e.g. the environment). Due to their complexity and limitations, such models should only be used to complement a cost-benefit analysis, and only for significantly large investments that are likely to have economy-wide impacts”.

From the State Department of Jobs, Skill, Industry and Regions (undated, p.2): Guidance on Using CBA versus CGE to estimate Net Social Benefit:

· “The CBA measure of welfare (or the net social benefit) associated with a proposal is the extent to which a community is better off with an investment or a policy”.
· “The CGE measure of the economic impact of a proposal is the change in the macroeconomic (economy-wide) variables of interest”.
· “A CBA will include all private and social costs and benefits of a proposal, including non-market effects such as environmental effects. A CGE model will not typically calculate any externalities”.
· “A CGE model is a general equilibrium approach to modelling, which means that the model examines economy-wide impacts. In contrast, a CBA is usually undertaken using a partial equilibrium approach. In partial equilibrium analysis, analysis is undertaken on a single market (and closely related markets where relevant) and secondary (or indirect) effects are ignored”.
· “Changes in GDP/GSP, as measured by a CGE, do not necessarily reflect changes in welfare. One reason is that GDP includes income accruing to foreign investors (which would not be considered in a CBA)”.

Case Study 1. Properly Valuing the Cost of Producing Cotton

A social benefit cost analysis was conducted to examine all the extra benefits and extra costs of using nitrogen on land in NSW and QLD to grow cotton over a year and over the coming 15 years, compared with not growing cotton on that land (Rathnayake et al., 2023)[footnoteRef:5].  [5:  See also Malcolm et al. (2022, 2024).] 


The main benefits, both private and external, are the extra cotton that result from using the N and the extra costs, both private and external, that are incurred by this activity. The extra benefits of the extra cotton are measured as the marginal product of extra cotton from extra N at the current typical rate of use of N/ha. This is valued at the world price of cotton. Australia is a small supplier of cotton to the world market and this together with the extremely price elastic demand for cotton on the world market means that there is no additional consumer surplus to be included from the extra cotton on the market; nor would it be counted regardless, as the buyers are beyond the national boundary of the analysis. The extra costs are the private costs of the N applied per hectare and the external cost of nitrous oxide emissions (N2O) from the N used to grow the cotton. The externality costs are valued at the price of emissions CO2e, which is the external cost of these emissions. The accumulated extra benefits minus the private cost of the N used is the additional (private) producer surplus. The producer surplus minus the external cost of the N2O emissions is the net social benefit of the extra N used to grow extra cotton in a typical year, and then over a 15-year time horizon. 

The present value of the net social benefit of using N to grow cotton after accounting for the negative externality of N2O emissions, but not counting other potential sources of negative externalities such as may affect the quality of water and the air, is calculated to be $541 million per year and $6.9 billion over 15 years, or about $21,000/ha for the mean number of hectares growing cotton over this period. Under the assumed probabilities for the values the key uncertain variables could take, with only direct N2O emissions counted as the negative externality of the N used, there is a 90 per cent probability that the Benefit to Cost (B:C) ratio of N used to grow cotton is between 5.6:1 and 9.7:1.  There is a 60 per cent chance the B:C ratio would be more than 7:1. There is zero chance the B:C ratio would be under 4:1.

[bookmark: _Hlk116920737]If the distribution of the number of hectares in future did not change from the past pattern for the next 15 years, and the external cost of N2O emissions came from growing fully irrigated cotton using on average 280kg/ha of N, and with the same counterfactual as used above, and carbon costs ranging from $60/t to $120/t and averaging $80/t, the mean industry total external cost from N2O emissions from N used in fully irrigated cotton production can be established. In present value terms at a 5 per cent real discount rate p.a. this would have a mean value of $325m over 15 years, or a mean annuity value at the 5 per cent discount rate of $31m. On the benefit side, the cumulative present value of marginal value product at a 5 per cent discount rate would be $6.1b and the annuity would be $588m. Over the 15 years, the mean ratio of benefits of N to private and external costs of N would be 7.3:1.

The most significant finding about the negative externality of the N2O emissions was that the $80 of the $100/ha external cost of these emissions came from the marginal 50 kg of N/has that was used. Typically this marginal 50kg adds little extra cotton benefit relative to the extra external cost. This leaves considerable scope for small reductions in N/Ha used to grow cotton to generate large reductions in the external cost of the N2O emissions attributed to N used to grow cotton.

Case Study 2. Properly Valuing a Major Change in Agricultural Landuse  

Suppose an investment is proposed of $370m capital that will cause a major change in land use in a current agricultural cropping region, and that this investment requires government approval. Suppose also that this capital investment could expect to earn the ‘normal’ rate of return (profit) adjusted for risk of 7 per cent real p.a. before tax or royalties, over the life of the investment. This would imply an annual private profit of:

$370m x 0.07=$26m p.a. minus any taxes and royalties to be paid by the investor to the public.

Suppose the $370m investment added 100,000 tonnes of carbon dioxide pollution to the atmosphere each year. If the negative externality cost (damage) to society of a tonne of carbon dioxide pollution was $100/t, this would cause an annual negative externality cost to society from this investment of $10m. Following the Pareto principle, this is the sum that would have to be paid to compensate society for the damage that is being caused and ensure that no-one is made worse-off.

With no other negative externality costs associated with the investment, the net benefit to society would be:

Private profit $26m (before tax or royalties)
Minus
Negative externality cost $10m
Equals 
Net Social Benefit $16m before tax – if there are no other negative externality costs.

Note that if resources in the nation are already fully employed, and if the investor and their capital was international, then the profits after tax and royalties of the investment go overseas. In this situation, the net gain to the nation are (i) the returns from royalties and (ii) income taxes - if these are paid at appropriate royalty and tax rates by the overseas investment.

The cost to society of a changed use of land is the loss of the future productive value generated by the land in its current use which will be foregone for the time the land is in its alternative use.

The salvage value of the land – the productive state of current land after it has been used in an alternative way - is a critical component of the total costs of changing the land use. Unless research into the technical feasibility of restoring the land to the state it would have been in if it had been continued to be used for farming and not put to the alternative use is done - before projects commence, and evidence from past such completed projects is assembled and analysed - not knowing the probability about the state the land is likely to be in after the alternative use is a source of major uncertainty and risk of such projects.

Consider a change in land use from agriculture to something else that is going to change the current state of the agricultural land for a defined time, or forever. An example might be mining.

If the agricultural land is currently worth $20,000 per hectare, then this sum represents the capitalized present value of all the future net benefits expected from using land in perpetuity in its current use.
If the change in the use of this land means that after the alternative use of the land has run its course, and, if after this alternative use the land has zero value for its previous or any other equally profitable use, then the cost to society of the change from the current use of the land is the $20,000/ha productive value that would now be foregone forever.

If after the changed land use has run its course after 30 years or so and the land was restored at that time to the exact quality it would have been if it had continued being used for agriculture and had continued to be improved in its productive capacity in its agricultural use for the 30 years instead, then the cost of society from the changed land use is the loss of the annual net benefits from the agricultural land over the 30 years of its alternative use.

If the agricultural land is restored after its alternative use to say 50 per cent of its original productive capacity and value, then the cost to society of the changed land use is 50 per cent of the original productive value of $20,000/ha.

Until evidence is available from research and from past experiences about the likely state of the land after a mining project, we cannot know the true costs of such projects. 

Conclusions

To be beneficial to society, the benefits from investments of capital must cover all the private costs and all the negative externality costs that are caused by the investment. Adverse effects/costs that are not included in the private transaction but which will adversely affect someone else, the public, have to be taken account of to ascertain the true total benefits and costs of an investment. The analytical process for comparing all of these private and external costs and benefits is called social benefit cost analysis. It is the recommended procedure by government departments which are involved in such decisions.
 
If SBCA is not done of proposed changes in the use of a nation’s resources, such as in major changes in agricultural land use (such as in case study 2), there is no way of knowing if the change in the use of the resources is likely to be beneficial or not to the nation. To claim a change in land use will improve people’s lives on the basis of other economic or non-economic analysis and without having done a comprehensive and rigorous SBCA is disingenuous. 

 We simply cannot know the net social benefit of public investments, or of private investments subject to regulation, without having done a rigorous, comprehensive SBCA.  
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Appendix 1. Key Terms Explained in More Detail

Application of the concept of Pareto optimality and potential Pareto Improvement 

Although theoretical, the concept of Pareto improvement can assist decision makers with a feasible set of choices.  Take Figure A1 below.  The line MN encompasses the possible combination of utilities to each group from the different uses of available inputs, investment and technology. Each point along the line, and within the line, MN, represents the outcome to each of the groups from one particular way to use resources. Using Sinden and Thampapillai's (1995) definitions and Figure A1, we can explore the application of these measures. 

Figure A1. Potential and actual Pareto improvement

[image: ]Actual Pareto Improvement
Potential Pareto Improvement
Utility to the entire nation
Utility to a given region


Source: Adapted from Sinden and Thampapillai (1995)

Pareto optimal state: where no one can be made better off without making someone worse off.

Actual Pareto improvement: a change which actually makes at least one person better off and no-one worse off (the feasible choices to meet this criteria are in area ABC on Figure A1).  In SBCA this would require total benefits to outweigh total costs, and that any losers are fully compensated.

Potential Pareto improvement: A change which could make at least one person better off and no-one worse off (the feasible choices to meet this criteria is either area ABGM or AFCN as the winners could compensate the losers). In SBCA this requires total benefits to outweigh the total costs. 

Other definitions

Priced benefits: Market prices are used to value benefits and costs that are traded in competitive markets. Neoclassical economic theory establishes that the price formed for a good or service in a competitive market represents the best estimate of the value that buyers and sellers placed on the good or service that is being exchanged. 

Unpriced benefits: Some goods and services (benefits and costs) are not traded in markets and so do not have market prices to show what they are worth to the community. These are called unpriced benefits and costs. When benefits and costs are unpriced, economists use a range of methods to estimate value to the community. This includes using proxies for the good or service that do have market values, or surveying people about how much they would value the good or service if they were able to buy and sell it, or looking closely at what people do to discern how much they apparently value something. With unpriced benefits and costs the aim is to make a reasonable estimate of the contribution to social welfare. This is better than the alternative which is to ignore the value of the unpriced phenomenon, implying it has a value of zero or infinity.

Secondary benefits: Valuing secondary benefits is the most contentious and common mistake made in social benefit cost analysis. There is strong temptation for proponents of a project to include second-round ‘benefits’ and thereby improve the size of the ratio of benefits to costs. Doing this is almost always wrong. The soundest starting position is that genuine secondary benefits are not usual. If resources in the economy are fully employed, any additional second-round economic activity, as a result of the direct extra economic activity from the new resources injected into the economy by the project, are spurious. In conditions of full employment of resources, extra jobs and profits that are secondary benefits can only come at the expense of the contribution that the labour and other resources were making elsewhere in the economy. If the economy is fully employed, additional resources drawn into the additional secondary economic activity have to come from existing economic activities. Therefore, a gain in one part of the economy as a consequential second-round effect of a primary investment is offset by a reduction in the contribution those resources were making to national income in their previous use in another part of the economy. These secondary effects are sometimes counted as ‘multiplier effects’ where a multiplier factor is applied to the direct benefits to estimate so-called total benefits. This practice, and the resultant estimate of total benefits, is rarely valid. Transferring employed resources that have been contributing to one part of the economy to make a contribution in another part of the economy is not a genuine benefit – it is simply a change. 

Appendix 2. A Helpful Check-list (extract from Sinden and Thampapillai, 1995) 

The following check-list of steps and questions will help to apply and integrate the steps of the procedure of SBCA 
a) Identify the problem and define the alternatives to resolve it 
· Is the problem clearly stated?
· Are the alternatives carefully described?
· Will the alternatives resolve the problem? 
· Is the existing, without-project, situation included?
· Are the main alternatives included? Does each alternative have a technical description of
· what changes, and 
· where and when? 
b) Identify the social benefits and costs of each alternative 
· Are the major benefits and costs identified? 
· Are they all true social outcomes? 
· Are the outcomes identified as benefits and costs, rather than biophysical effects?
· Do the definitions of the alternatives from (a) need to be specified more fully or more carefully? 
c) Value the benefits and costs of each alternative 
· Are all the outcomes from step (b) valued or, at least described? 
· Are market values used appropriately? 
· Are shadow prices used as necessary?
· Are unpriced values measured? 
· Are all measurements and values defensible? 
d) Tabulate the annual benefits and costs 
· Has this step been undertaken? The table should provide a clear picture of the 'structure' of the project, the flow of benefits and costs, the sources, and the size of the benefits and costs. 
· Are all the outcomes from step (c) included? If not, why not? 
· Are all the values real, or inflation·free values? 
e)  Calculate the net social benefit of each alternative 
· Are the annual net benefits from (d) discounted? 
· Is the discount rate justified?
· Is the net present value used? If not, why not? 
f) Compare alternatives by their net social benefit 
· For a single alternative, is the net social benefit positive or negative?
· For several alternatives, is there a clear ranking in the order of the net present value? 
g) Test for the effect of changes in assumptions and data 
· Were the sensitivity tests directed to finding levels of variables at which the decision in (I) changed?
· Were the changes in levels justified?
h) Make the final recommendation 
· Is the recommendation clearly based on the results of (f) and (g)?
· Are the main assumptions listed? 
· Are unvalued benefits and costs described and listed? 
AREA Working Paper Series, 2026, Paper 8	Page 1


image3.png
Utility to Individual 2

Utility to Individual 1

0 F N
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