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Introduction 
Efficiency is undoubtedly a concept that is ubiquitous in economics – and not only in this science, but 

also in policymaking. It is even part of the very definition of what economics is about, according to 

mainstream textbooks. Despite this, or maybe even because of this, its importance is heatedly 

discussed or even rejected by heterodox economists. To bring an example, in the programme booklet 

of the recently-held Fourth International Conference on Degrowth for Ecological Sustainability and 

Social Equity the editors state that they “want a society in which (…) (t)he primacy of efficiency will be 

substituted by a focus on sufficiency.” (Degrowth-Konferenz, 2014). Similarly, institutional economist 

Daniel Bromley contends that efficiency alone is a very poor guide to public policy (Bromley, 1990). 

Reading these quotes and then again having fierce discussions with mainstream economists claiming 

that efficiency is irreplaceable and at the core of everything made me wonder. If it is that central a 

concept, what is it then about efficiency that bothers heterodox economists and advocates of 

degrowth so much? Is it the concept per se or is it its application in research and policymaking? Is 

there an alternative, or an alternative definition that everyone could agree with? 

When reading and doing research on these questions I realized what the problem might be (apart 

from a number of other issues that others have raised before): that in day-to-day decisions there is 

actually no clarity about what efficiency really means. Although efficiency can potentially mean many 

different things and address many dimensions, it is all-too-often reduced down to monetary 

efficiency or recently also resource efficiency, inevitably leading to rebound effects. This problem of 

clarity in definition and its implications will be discussed in part one of this article. Following this first 

insight I then develop a tentative guiding framework for defining efficiency on a case-to-case basis. 

Finally, in the last section, I apply the framework to a macro-perspective question about the overall 

efficiency of an economy as a thought experiment on the topic. 

Efficiency and its critique 
In mainstream economics textbooks economics is usually described as the science of the efficient 

allocation of scarce resources (Brunner & Kehrle, 2012; Mankiw & Taylor, 2006). Additionally, the 

goal of economic activity is often defined as to satisfy human wants, and thereby foster wellbeing 

(Brunner & Kehrle, 2012). Taken together, this means that economics is concerned with efficiently 

creating wellbeing. This also links two very important efficiency concepts: Technical efficiency 

(relating rather to the scarce resources and their use) and allocative efficiency (referring to the 

“wellbeing” component, according to standard economic theory which claims that any efficient 

allocation will maximize wellbeing). 

But creating wellbeing efficiently does not only concern economics: It seems fair to say that this is 

also the goal of most policymakers when taking any decision (unless they are self-interested only). 



The goal of any government is to foster the wellbeing of the citizens of the respective country. This 

usually happens under some (budgetary) constraints; hence the creation of wellbeing is to happen 

efficiently, without wasting any resources.  

Efficiency is therefore at the very core of economics as a science. Taken from these two basic 

definitions of economics it is clear that it is not necessarily only a microeconomic concept, but also 

applies to a more macroeconomic dimension. The importance for the discipline as a whole has 

however not saved the concept from criticism; on the contrary, this might even be the reason why it 

is under attack from critical economic schools. And the points of critique are many: first of all there is 

of course the Rebound Effect, or Jevon’s Paradox, primarily when efficiency denotes technical 

efficiency and with regards to resource use. Increases in efficiency then may have an opposite effect 

on overall resource use due to several effects including direct and indirect rebound effects, as well as 

effects on a macro scale (Herring & Sorrell, 2009). As I will show below, however, rebound effects 

need not necessarily always occur when talking about efficiency.  

A more fundamental critique is brought forward for example by Bromley (1990). He focuses on the 

practical application of the efficiency concept in policymaking and brings forward two main points: 

First, according to him in recent decades “efficiency” has been understood as a scientifically 

objective, non-normative criterion for decision-making – although it clearly is subjective and 

normative. Secondly, and for this first reason, other valid criteria for making decision (more openly 

“value-laden” criteria like equality or ethical considerations) have been neglected by policymakers, 

leading to a primacy of efficiency over other criteria (Bromley, 1990). In a similar vein, Wolff explains 

that “all efficiency analyses and results are relative, not absolute” (Wolff, 2002, p. 2), because they 

necessarily depend on a specific worldview, and, more importantly are clearly relative to the specific 

effects taken into account – as one can never include all possible implications in any evaluation. 

The two latter and interrelated points lead me to my own main critique: The concept of efficiency is 

used imprecisely; or rather it is often used without proper definition at all, and even worse, without 

knowing that it lacks definition and clarity. Examples abound can for example found in Austrian 

policy documents from different ministries. The term “efficiency” is used often, but clearly ill-defined 

in most cases. In some cases it is half-defined as e.g. resource efficiency, or “efficiency with regards 

to the use of public means”, but no further clarifications are given about any more precise goals or 

inputs (BMLFUW, 2014; Republic of Austria, 2011). As far as science is concerned, Jollands (Jollands, 

2006, p. 364) has noted before that there is a “lack of attention to defining efficiency in the reviewed 

papers”, referring to 91 articles concerned with efficiency from the journal “Ecological Economics”. 

As Jollands (Jollands, 2006) also describes, all types of efficiency have one root in common, namely 

that they are a relation of some output to another input (see equation 1). For reasons of simplicity of 

explanation, I add the constraint here that one of the both variables has to be held constant 

(although in practice a mixture is common). 

𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑂𝑢𝑡𝑐𝑜𝑚𝑒 = max  
𝑂𝑢𝑡𝑝𝑢𝑡

𝐼𝑛𝑝𝑢𝑡
 ,  𝑤𝑒𝑟𝑒 𝑒𝑖𝑡𝑒𝑟 𝑂𝑢𝑡𝑝𝑢𝑡 𝑜𝑟 𝐼𝑛𝑝𝑢𝑡 𝑖𝑠 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 (eq. 1) 

There are therefore at least two dimensions that need to be defined when talking about efficiency, 

as to make clear what is meant: Input and Output. The term “efficiency” alone does not describe or 

mean anything and is therefore meaningless and open to any kind of interpretation. In terms such as 

“cost-efficiency” or “resource efficiency” it is the Input that is defined. This definition is relatively 

common, as described above, and can be found in some Austrian policy documents. The second 



dimension however, the Output, is even more rarely defined. Often it is (implicitly) simply reaching 

the policy goal described, but why this goal is attainable is even more implicit.  

And here the link to the macro-viewpoint from above comes in: it is quite unclear what is – or should 

be – meant by “efficiently creating wellbeing”. In this case it is not even only the term “efficiency” 

itself that is ill-defined: the term “wellbeing” too is extremely ambiguous and notoriously hard to 

measure. To avoid the problems related to determining such a subjective and ill-defined criterion 

economists and politicians usually turn to GDP (Gross Domestic Product) as an approximation for 

wellbeing and focus on increasing this number. From this followed an almost dogmatic call for 

perpetual economic growth in the past decades, neglecting both aspects of wellbeing that are not 

covered by this number as well as negative side-effects such as ecological degradation (Nørgård, 

2006). Although objections to this “growth-fetish” are numerous (e.g. Jackson, 2009), mainstream 

discussions and media are still focused on GDP almost exclusively. An alternative view on this has 

been developed by Herman Daly and later Jorgen Nørgård (2006) (described in detail below). 

Especially Nørgård explains very well why this is too short-sighted and just simply a wrong measure 

to be used to determine how well (or efficiently) a country delivers wellbeing to its people. 

But before considering this alternative, let us turn back to our initial concern. Efficiently creating 

wellbeing is, as mentioned above, the main goal of economics and governments. Efficiency itself is a 

concept that is central to economics for other reasons as well. However, what is often disregarded is 

that a precise definition of it is inevitable both here and in any more precise policy definition. Due to 

a lack of reflection or precision, efficiency is then often taken to simply mean financial or monetary 

efficiency, although it can mean much more than that and can have many dimensions. Stein (2002) 

noticed this lack of clarity before and claimed that the questions of “efficient at what?” and “efficient 

for whom?” need to be asked to make clear what is meant in any specific case. I argue that this is a 

good start, but there is one more dimension to the concept of efficiency that also needs to be taken 

into consideration.  

My suggestion: three dimensions of a proper definition 
First, let us look at what efficiency consists of if it is to be calculated, as already done shortly above: 

Any (efficient) outcome is a fraction of some (unit of) output per (unit of) input (Jollands, 2006), and 

to produce something efficiently the result of this fraction has to be maximized. Equation 1 shows 

this in mathematical terms: 

𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑂𝑢𝑡𝑐𝑜𝑚𝑒 = max  
𝑂𝑢𝑡𝑝𝑢𝑡

𝐼𝑛𝑝𝑢𝑡
 ,  𝑤𝑒𝑟𝑒 𝑒𝑖𝑡𝑒𝑟 𝑂𝑢𝑡𝑝𝑢𝑡 𝑜𝑟 𝐼𝑛𝑝𝑢𝑡 𝑖𝑠 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 (eq. 1) 

The numerator and the denominator in this fraction are what Stein (2002) refers to when she talks 

about “efficient for whom?” and “efficient at what?”: What exactly is the output, and what the 

input? 

Whereas it is quite clear that macroeconomists (should) aim at maximizing human wellbeing as the 

“output” (although often replacing it by GDP, with the implications described above), it is not so clear 

what the respective input is. It depends on the context and the approach: often the focus seems to 

be public expenditure, or simply keeping the current situation and taking it as the “constant”. 

Usually, however, it is not made explicit at all.  



Output and input are therefore the first two properties of efficiency that need to be clear. Let me 

now add the third dimension: If something is to be produced more efficiently, this can happen 

through either maximizing the useful output while holding the input constant (maximize the 

numerator of the fraction) or minimizing input while holding the output constant (i.e. minimize the 

denominator). In can be some mixture, but usually one of the two is more central. On a macro-level 

it is mostly the first definition that seems to be relevant: Policies generally aim at maximizing 

people’s wellbeing – under current (constant) conditions, or sometimes at least cost (a combination 

of maximizing the numerator and minimizing the denominator). 

This maximal wellbeing is often said to be achieved through efficiency at another level: allocative 

efficiency. This is reached when (aggregate) marginal benefits or utility equate to (aggregate) 

marginal costs. In general the market is said to create such an outcome automatically, and where it 

does not, the state may step in to reach it (Mankiw & Taylor, 2006). One example for this case would 

be determining the “efficient pollution” (in Environmental Economics) that is reached where the 

marginal costs of pollution equate to the marginal benefits of the production that causes the 

pollution – and then targeting this level of pollution through state instruments such as taxes (i.e. 

internalizing external costs) (Perman, Ma, Commons, Maddison, & McGilvray, 2011). 

Hence, the third property of any “efficiency” that needs to be clear is the way of calculating it: should 

the denominator be held constant, or the numerator, or should it be a static equilibrium reached 

through equating marginal costs and benefits? 

It should now be clear that a precise definition of “efficiency” is needed in any decision based on this 

factor – probably case-by-case, as Jollands (2006) suggests – and all three dimensions need to be 

considered.  

Let me give a short example: As explained above, at the moment efficiency is usually seen in 

monetary terms, and this is partly why it is criticised so harshly. There is another increasingly popular 

alternative to monetary efficiency: eco-efficiency. As per Costanza et al. (1997), eco-efficiency 

follows from the idea that natural capital is now the limiting factor relating to output and 

sustainability - rather than human capital, which was the limiting factor before the industrial 

revolution. It is now natural capital which is the scarce resource that needs to be “efficiently 

allocated”, rather than (labour) costs. However, the simple response to the repositioning of this 

question and the reason why this will not solve our problems is located within the abovementioned 

“Rebound Effect” or “Jevon’s Paradox”. As the focus now falls on how best to use the limited natural 

resources that we have, the motivation switches to maximising the financial benefit that each unit of 

natural resource provides. As prices fall due to less consumption, this gives an incentive to use even 

more of the resource under question. Additionally there are a number of other rebound effects, like 

non-direct or system-wide effects. These effects seem to be pervasive and inevitable and hence all 

efficiency measures seem futile (Herring & Sorrell, 2009). One could also refer to the well-known 

IPAT-equation here, where this can be explained through improvements in T (technology) not 

affecting I (Impact), but rather A (affluence) – therefore not having any influence on overall human 

impact (Alcott, 2010). 

Simply changing the unit of measurement for efficiency by changing the “efficient at what?” does 

therefore not appear to be able to solve the problems that financial efficiency causes and will not be 

the best way to deliver better lifestyles after a point either. However, such a belief is still literally the 

textbook example of how development is measured in mainstream economics (Mankiw & Taylor, 



2006). But there is a way out of the Rebound Effect: if input and output are well-defined and effects 

considered consistently, any rebound effect must be taken into account from the beginning on. As 

Nørgård described, this however may even lead to the conclusion that a steady-state (or a degrowth 

economy) may be necessary to fulfil the efficiency criterion (Nørgård, 2009). 

In sum, there are three components that need to be clear when talking about “efficient allocation of 

scarce resources”: The two questions “efficiency at what?” and “efficiency for whom?”, representing 

the denominator and numerator of efficiency; and the question of how to reach this efficient 

outcome mathematically: through equating marginal costs and benefits, through maximizing the 

numerator or through minimizing the denominator. I now want to make a proposal on how to define 

these three components in line with a sustainable approach to macroeconomics. 

A thought experiment: applying the three dimensions  
Herman A. Daly, and, based on his ideas, Jorgen S. Nørgård, have developed a concept of efficiency 

that deals extensively (although not explicitly) with the first two questions in a macro context. The 

concept has been described by Jollands (2006) as probably the most suitable one with regards to 

Ecological Economics, as it is quite encompassing of many dimensions of efficiency and hence quite 

interdisciplinary and pluralist. 

Daly starts from the conventional definition of efficiency as the ratio of useful outputs to inputs and 

reformulates it to denote the ratio of services gained to services sacrificed (cited in Jollands, 2006). 

He then goes on to define “overall ecological economic efficiency” as Manufactured Capital * 

Services Gained, divided by Natural Capital * Services Sacrificed (see equation 2). 

 𝑂𝑣𝑒𝑟𝑎𝑙𝑙 𝐸𝑐𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙 𝐸𝑐𝑜𝑛𝑜𝑚𝑖𝑐 𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 =
𝑀𝑎𝑛𝑢𝑓𝑎𝑐𝑡𝑢𝑟𝑒𝑑  𝐶𝑎𝑝𝑖𝑡𝑎𝑙 ∗𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑠  𝐺𝑎𝑖𝑛𝑒𝑑

𝑁𝑎𝑡𝑢𝑟𝑎𝑙  𝐶𝑎𝑝𝑖𝑡𝑎𝑙 ∗𝑆𝑒𝑟𝑣𝑖𝑣𝑒𝑠  𝑆𝑎𝑐𝑟𝑖𝑓𝑖𝑐𝑒𝑑
  (eq. 2) 

This describes the process by which natural capital is transformed into manufactured capital – more 

or less efficiently. This definition is then divided into several sub-efficiencies: service efficiency, 

maintenance efficiency, growth efficiency, and ecosystem service efficiency (Daly, 1996). Whereas 

Daly suggests that the most efficient ratio can be determined by equating marginal costs and 

benefits (and thus finding the right monetary balance between numerator and denominator), one 

could also aim for minimizing the denominator in this equation in order to “maximize” efficiency. 

This could be an especially useful approach because there are different measurements and scales 

involved, making it actually impossible to compare (and thus equate) the variables involved. 

Nørgård (2006) defines efficiency slightly different: as the ratio of satisfaction to the (ecological) 

sacrifices. He thereby defines the ultimate desired outcome differently than Daly, not as “useful 

outputs” but as “satisfaction of human wants”. This is much closer to the original definition of what 

economic activity is supposed to be good for, and therefore not so new and radical as it may sound, 

but rather taking economics textbooks by their word.  

Due to this new perspective, an additional sub-concept of efficiency is introduced, along with Daly’s 

originally proposed four sub-types: that of satisfaction efficiency. 

When different parts of the economy are investigated, one can then, according to Nørgård, further 

divide up the different sub-efficiencies between producers and consumers, as can be seen in figure 1 

by the example of durable consumer goods. 



This distinction between production and consumption is 

especially important in the context of GDP: GDP is 

measured at the boundary between producers and 

consumers. Thus, if the focus is only on this 

measurement, then only the flow across this boundary 

line counts as adding to the “wellbeing” of people 

(Nørgård, 2006). This is precisely why strategies like 

planned (or perceived) obsolescence add to GDP but 

not to actual wellbeing: they add to the flow of goods 

across the boundary, but not to overall efficiency – on 

the contrary: They reduce several efficiencies on the 

consumer side. 

Drawing on this concept let me now introduce the third 

clarification that has to be made when talking about 

efficiency, the question of how to determine it 

mathematically. If efficiency is now understood as 

maximizing the outcome by minimizing the 

denominator, this would mean striving for a certain 

level of satisfaction or wellbeing1 while minimizing the 

ecological impact or eco-sacrifice2. This would imply a 

restructuring of the economy as a whole: instead of the 

focus on GDP and the flow of goods from producers to 

consumers (closely linked to material throughput of the 

economy and hence environmental problems), one would have to focus on the different efficiencies 

in the economic value chain. Nørgård describes some suggestions – all on the consumer side – that 

make perfect sense in a world where efficiently reaching human satisfaction is the ultimate goal, but 

may not seem to be “welfare-enhancing” (if understood as GDP-enhancing) in our current economic 

system. One example is to increase maintenance efficiency by limiting different types of 

obsolescence, making durable goods more durable. Another suggestion is enhancing service 

efficiency, for example by getting more “service” out of one unit of electricity – using energy-efficient 

light-bulbs and the like. His last suggestion is an especially important one in the context of Social 

Ecological Economics or even degrowth: enhancing satisfaction efficiency by more leisure instead of 

work time. He notes that “*a+ shift in marginal consumption of services to … services outside the 

formal market economy, like more leisure time, will in general prevent an increase in throughput of 

the economy” (Nørgård, 2006, p. 26). This could go even further and actually reduce the throughput 

of the economy, the goal the degrowth movement wants to reach. 

The viability for keeping up a certain level of wellbeing while minimizing resource input (and, since 

this is very much coupled with GDP, probably while decreasing GDP) seems quite likely also with 

                                                           
1
 Of course this poses another very difficult question: how to determine the targeted level of welfare? 

However, I consider this to be beyond the scope of this essay, but would suggest an approach that is either 
needs-based or related to the concept (i.e. Amartya Sen’s capability approach). 

2
 Which, in principle, can be a self-enforcing strategy: if humans are happier if the environment is less 

degraded, then minimizing environmental impact will automatically lead to more wellbeing, leading again to 
less environmental input required to reach the previous level of satisfaction. 

 

FIGURE 1: DIFFERENT TYPES OF EFFICIENCY 

ACCORDING TO NORGARD (2006) 



regards to the research of Tim Jackson in his book “Prosperity without Growth” (Jackson, 2009). If 

GDP only contributes to wellbeing up to a certain point, it should be easily possible to reduce 

resource input, even if this leads to lower GDP, while still increasing overall efficiency with regards to 

resource input of the whole economy. 

I conclude that such a notion of efficiency could easily be incorporated into the worldview of Social 

Ecological Economics, as it leads us on a completely different path than the one worldwide 

economies are currently on. It would be a path entirely consistent with the goals of Social Ecological 

Economics – actually a path completely consistent with the “original” goal of economics as a whole – 

and the degrowth movement. Rejecting the whole concept of efficiency would not be necessary 

anymore for those schools. 

One question remains: efficiency definitely seems to be a concept that is automatically connoted 

with costs, rebound effects, technical solutions, if not to say superficial solutions. So why use this 

concept for something entirely different, for a society and an economy with goals and values that are 

radically different from what we know now? Why stick to some old language and give it a new 

meaning? Wouldn’t it be better to use a different term altogether, such as sufficiency or voluntary 

simplicity? It’s hard to tell. It might be that a change of vocabulary would help the transformation, 

but it might as well be that using the old language would convince some people who otherwise 

wouldn’t be. Because: who could sincerely claim that “doing more with less” is bad, especially if 

“more” means wellbeing or happiness? 
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