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Abstract

This paper offers a resource-intensity perspective on systemic efficiency. Instead of
assessing whether economic systems satisfy the conditions of allocative efficiency,
it studies how intensively two primary scarce resources—human time and ecologi-
cal capacity—are used to generate socially relevant outcomes. Labour-efficiency and
environmental-efficiency indicators are constructed for a cross-country sample by
relating worked hours per capita and Ecological Footprint per capita to income, the
Human Development Index (HDI), its education and health components, happiness,
and innovation. These indicators are then related to two measures of market orienta-
tion derived from the Fraser Institute and the Heritage Foundation. The results sug-
gest two main findings. First, efficiency rankings depend crucially on the outputs and
inputs considered: systems that perform well in labour-efficiency terms for income
do not necessarily perform similarly when broader outcomes or ecological capacity
are considered. Second, the relationship between market orientation and efficiency
is itself heterogeneous. More market-oriented systems tend to show comparatively
favourable efficiency patterns when the output is income, whereas for broader out-
comes higher market orientation is associated with lower environmental efficiency
and with labour-efficiency patterns that are more often nonlinear. The evidence sug-
gests that income growth alone provides an incomplete basis for assessing systemic
efficiency and raises questions about some claims associated with green growth.
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1 Introduction

Economics is commonly defined as the science that studies how societies allocate
scarce means among competing ends; in Robbins’s classic formulation, it is “the
science which studies human behaviour as a relationship between ends and scarce
means which have alternative uses” (Robbins 1935, p. 16). Taking this definition
seriously, this paper asks how efficiently economic systems convert their most fun-
damental scarce resources—human time and ecological capacity—into desired ends.

At the macro level, economic systems can be interpreted as coordination regimes
that organise the transformation of resources into outcomes through institutional
structures and patterns of interaction among agents.

In empirical analysis and public debate, the performance of such systems is
usually evaluated through aggregate output measures, most prominently GDP and
income growth. However, a broad literature has emphasised that socially desirable
ends are multidimensional and cannot be entirely captured by income alone (Sen
1999; Stiglitz et al. 2009, 2018). Moreover, ecological economics has stressed that
economic activity is embedded in biophysical constraints and depends fundamen-
tally on material and energy throughput (Daly 1973; Daly and Farley 2011). From
this perspective, the scale and intensity of resource use become central dimensions
of systemic performance.

These debates suggest that evaluating economic systems solely by output levels
may provide an incomplete picture. If economic systems are coordination mecha-
nisms transforming scarce resources into outcomes, a natural question arises: how
efficiently do they convert fundamental scarce inputs—such as human time and eco-
logical capacity—into multidimensional measures of well-being?

In standard economic theory, efficiency is typically discussed in allocative terms,
mainly within the Pareto framework. Under specific conditions, competitive equi-
libria yield Pareto-efficient allocations (Arrow and Debreu 1954). This result con-
cerns consistency between preferences, technologies, and allocations, but it does not
directly address the intensity with which primary scarce resources are used at the
systemic level.

This paper proposes a complementary, productivity-based perspective on sys-
temic efficiency. Inspired by the standard engineering (or physics) definition of
efficiency as an output—input ratio, and consistent with the throughput perspective
in ecological economics, I define efficiency as the intensity of use of fundamental
scarce resources in generating socially relevant outcomes. Two inputs are consid-
ered: worked hours per capita, which capture the intensity with which human time
is allocated to labour rather than to leisure and other non-work activities, and the
Ecological Footprint per capita, which captures the biophysical resources appropri-
ated by economic activity. On the output side, several indicators of well-being and
systemic performance are employed, including the Human Development Index and
its components, subjective well-being, and innovative output.

By combining these outputs and inputs, I construct labour-efficiency and envi-
ronmental-efficiency indicators at the national level. In a second step, I relate these
indicators to measures of market orientation and institutional deregulation. Rather
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than testing the internal validity of welfare theorems, the analysis assesses whether
different coordination regimes are systematically associated with different patterns
of resource intensity.

In other words, this paper asks how intensively economic systems use primary
scarce resources—human working time and ecological capacity—to generate
income and broader social outcomes, and how these systemic efficiency patterns are
associated with different degrees of market orientation.

The empirical analysis suggests two main results. First, the country-level effi-
ciency indicators depend crucially on the outputs and inputs considered: systems
that rank highly when efficiency is assessed in terms of labour time per unit of
income do not necessarily rank similarly when efficiency is assessed with respect
to ecological capacity or to broader well-being outcomes. Second, the relationship
between these efficiency indicators and market orientation is itself heterogeneous.
More market-oriented systems tend to display comparatively favourable efficiency
patterns when the output is income, whereas for broader outcomes the picture is less
favourable, especially in environmental-efficiency terms.

These findings highlight that different concepts of efficiency capture distinct
dimensions of systemic performance and coordination.

The remainder of the paper is structured as follows. Section 2 reviews alterna-
tive concepts of efficiency and relates them to insights from ecological economics.
Section 3 presents the proposed indicators and data. Section 4 reports country-level
results. Section 5 analyses the association between efficiency measures and market
orientation. Section 6 concludes.

2 Concepts of efficiency and systemic performance
2.1 Allocative and technical efficiency: scope and limits

In economic theory, efficiency is most prominently discussed in allocative terms.
An allocation is Pareto efficient if no individual can be made better off without mak-
ing another worse off. This concept concerns the internal consistency of allocations
given preferences, technologies, and initial endowments.

Beyond allocative efficiency, production theory has developed the concept of
technical efficiency—a unit’s ability to obtain maximum output from given inputs
(Farrell 1957)—and the related notion of X-efficiency (Leibenstein 1966), which
attributes performance gaps to organisational slack and incentives even under identi-
cal technological conditions. Empirically, technical efficiency is measured as dis-
tance from an estimated best-practice frontier, using Data Envelopment Analysis
(Charnes et al. 1978; Cooper et al. 2011) or Stochastic Frontier Analysis (Aigner
et al. 1977, Kumbhakar and Lovell 2000).

These approaches have proven analytically powerful and remain central to eco-
nomic analysis. However, they primarily assess whether resources are optimally
combined within a given technological and institutional setting. They do not directly
examine how, at the systemic level, fundamental scarce means are transformed into
socially desirable ends, nor how the overall scale and intensity of resource use relate
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to the achievement of such ends. In line with the definition of economics as the
study of the relationship between scarce means and competing ends, the perspective
adopted here evaluates economic systems precisely in terms of this transformation
process.

In much of economic theory, allocative efficiency is closely associated with com-
petitive market coordination. Under specific institutional assumptions, decentralised
market interactions lead to Pareto-efficient allocations (Arrow and Debreu 1954).
This association has contributed to the widespread interpretation of market-oriented
systems as efficient coordination regimes. In the empirical part of this paper, I exam-
ine whether this association persists when efficiency is defined in terms of resource
intensity, that is, the ratio of socially relevant outputs to fundamental scarce inputs.

2.2 Scale, throughput, and primary scarce resources

The distinction between allocation and resource intensity becomes especially rel-
evant when economic systems are viewed as subsystems of a finite biophysical
environment. The bioeconomic tradition initiated by Georgescu-Roegen (1971)
emphasises that economic processes are governed by the entropy law and neces-
sarily involve the irreversible transformation of low-entropy matter and energy into
high-entropy waste. Economic activity is therefore not merely a circular exchange
process, but a throughput process embedded in physical constraints.

Relying on this foundation, Daly (1973) argues that economic analysis must dis-
tinguish clearly between allocation and scale. Allocation concerns the distribution
of given resources among competing uses, whereas scale refers to the absolute mag-
nitude of resource throughput relative to ecological limits (Meadows et al. 1972).
Sustainable scale cannot be derived solely from market allocation. This is also
because market signals may be systematically misleading: when key material and
energy inputs are used at prices that do not adequately reflect their ecological costs
and scarcity implications, competition itself may become distorted (Pigou 1920;
Parry et al. 2021; Black et al. 2023). As Daly and Farley (2011) emphasise, sustain-
able scale, efficient allocation, and just distribution represent analytically separate
objectives, each calling for separate institutional instruments (Tinbergen 1956). The
present paper does not attempt a full policy treatment of Daly’s institutional pro-
posals—such as quantitative restrictions on resource throughput or the source—sink
distinction—but only draws on his framework to clarify why allocative efficiency
and sustainable scale should not be conflated. Markets may coordinate alloca-
tion efficiently under specific conditions, but they do not automatically determine
whether the overall scale of activity remains within ecological boundaries. This con-
cern is also reflected in arguments that unlimited economic growth is not compatible
with a finite planet (Jackson 2009).

Ecological economics also highlights that certain resources possess a primary
character: they cannot be reproduced within the economic system itself and impose
ultimate constraints on economic processes. Natural capital and ecosystem capacity
are such resources. Complementary research in the energy—growth literature further
suggests that material and energy inputs account for a significant part of economic
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growth often attributed, in conventional production-based analyses, to technical pro-
gress (Ayres et al. 2003, 2013; Ayres and Warr 2005; Kiimmel 2011). At the same
time, some authors argue that technical progress may itself reinforce growth impera-
tives, insofar as productivity gains can generate pressures associated with techno-
logical unemployment and thus induce states to pursue growth-oriented policies
(Richters and Siemoneit 2019), potentially reinforcing dependence on energy and
natural resources.

However, biophysical resources are not the only primary constraints. Human time
represents another irreducibly scarce resource. Unlike produced capital, time cannot
be accumulated or expanded above biological limits. As emphasised in the theory of
time allocation (Becker 1965) and in more recent analyses of time as a fundamental
economic resource (Hamermesh 2019), individuals face unavoidable trade-offs in
allocating limited time between market work, household production, and leisure. In
standard economic analysis, labour is often modelled as involving an opportunity
cost in terms of foregone leisure and other non-work activities. This does not imply
that work is necessarily experienced as pure disutility: employment may also pro-
vide meaning, identity, and social interaction. Nevertheless, at the aggregate level,
working time remains a primary constraint because time devoted to market work
cannot simultaneously be devoted to leisure, care, household production, or other
welfare-relevant activities. The distribution of time between work and non-work
activities, therefore, does not reflect only production requirements but also funda-
mental welfare trade-offs. At the systemic level, the aggregate allocation of working
time thus constitutes a primary dimension of economic organisation.

From this wider perspective, evaluating systemic efficiency calls for examining
how economic systems transform primary scarce resources—both ecological capac-
ity and human time—into socially desirable outcomes. The issue is therefore not
limited to environmental sustainability alone but concerns the intensity with which
foundational constraints are used to achieve economic and social ends.

2.3 Aresource-intensity perspective on systemic efficiency

The preceding discussion illustrates two complementary dimensions of economic
performance. Allocative and frontier-based approaches evaluate whether resources
are optimally combined within a given technological and institutional setting, while
ecological economics emphasises the relevance of scale and the role of primary
scarce resources.

Building on these insights, I adopt a resource-intensity perspective on systemic
efficiency. The approach proposed here extends the familiar concept of productiv-
ity—commonly defined as output per unit of input—to the level of economic sys-
tems and to primary scarce resources. In this sense, systemic efficiency is defined
as the ratio between socially relevant outputs and the fundamental inputs required to
generate them.

This interpretation closely mirrors the standard definition of efficiency in physics
(or engineering) as the ratio of useful output to required input (Moran et al. 2010).
Rather than measuring distance from a frontier, the focus lies on the intensity with
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which primary scarce resources are required to generate economic and social out-
comes. Systemic efficiency is thus operationalised as an index of resource-use inten-
sity: it captures the amount of ecological capacity or human time required per unit
of achieved outcome. In this sense, the proposed indicators are close to resource-
productivity measures. I retain the term “efficiency” because the paper is concerned
with the intensity with which economic systems transform primary scarce means
into socially relevant ends, but the concept should not be confused with allocative
efficiency or frontier-based technical efficiency. It is intended as a complementary
resource-intensity metric, not as a replacement for standard efficiency concepts.

Unlike conventional productivity measures, where labour is typically treated
mainly as a factor contributing to economic output as conventionally measured,
the present approach stresses the role of labour and natural resources as primary
constraints. This point is also consistent with Daly’s critique of the assumption that
produced capital can substitute almost indefinitely for natural capital. If some eco-
logical functions are complementary to, rather than fully substitutable by, produced
inputs, then resource-intensity measures capture a dimension of systemic perfor-
mance that conventional productivity indicators may obscure. In the case of ecologi-
cal resources, increased output requires greater throughput and a larger appropria-
tion of environmental capacity. In the case of working time, an increase in labour
input necessarily reduces the time available for leisure and other non-work activities
that directly enter individual well-being. Systemic efficiency is therefore evaluated
in terms of how intensively ecological capacity and working time are used in gener-
ating multidimensional social outcomes, rather than only in terms of GDP or other
single aggregates of market production per unit of input.

Early attempts to relate performance to resource utilisation can be traced back to
Debreu (1951), who introduced a coefficient of resource utilisation within a produc-
tion-theoretic framework. While developed in the context of frontier analysis, this
approach stresses the importance of relating outputs to resource use. The perspective
adopted here differs in that it does not evaluate deviations from best practice but
instead examines the magnitude of primary resource use associated with achieved
ends.

Two categories of primary scarce resources are considered in this paper: ecologi-
cal capacity and human time. In both cases, the relevant question is how intensively
these foundational resources are used in generating specific social and economic
outcomes.

The next section operationalizes this framework by specifying the selected output
indicators and constructing corresponding measures of labour efficiency and envi-
ronmental efficiency at the national level.

3 How to measure the "efficiency" of an economic system: a proposal
Following the framework introduced in Sect. 2, this section proposes a measurement
strategy that operationalizes systemic efficiency as a set of resource-intensity indi-

cators. For each country, I combine socially relevant outcomes (“ends”) with pri-
mary scarce resources (“means”) into output—input ratios. These measures can be
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interpreted as indicators of the intensity of resource use required to achieve socially
desirable ends, consistent with the eco-efficiency approach discussed in UN ESCAP
(2009).

3.1 The choice of outputs ("ends")

A substantial literature has questioned whether GDP (or consumption, or monetary
wealth) should be regarded as the sole—or even the dominant—objective of an eco-
nomic system. At the same time, GDP has an important analytical advantage: it pro-
vides a relatively parsimonious and widely comparable monetary measure of eco-
nomic output. In this sense, the argument developed here is not that GDP is useless
or illegitimate, but that it becomes insufficient when treated as the sole or dominant
criterion for evaluating the overall performance of economic systems. This debate
has highlighted that well-being is multidimensional and that reliance on a single
aggregate measure may provide an incomplete representation of socially desir-
able ends. Moreover, evidence from the happiness literature suggests that, beyond
some thresholds, increases in income need not translate proportionally into higher
reported well-being (Easterlin 1974). At the same time, as Richters and Siemoneit
(2019) argue, political systems may continue to rely on GDP as a policy compass
because they are concerned not only with socially desirable ends but also with
employment, fiscal stability, and broader macroeconomic stability.

To operationalise the “ends” dimension, I use a set of output variables that cap-
ture different aspects of development, well-being, and systemic performance. The
primary outcome indicator is the Human Development Index (HDI), which com-
bines three fundamental dimensions (UNDP, 1990): longevity (life expectancy at
birth), education, and income (GDP/GNI per capita adjusted for purchasing power
parity). Since relying on a single composite index may conceal important differ-
ences across dimensions, I also consider the main components separately in addi-
tional indicators. Data are taken from UNDP (2025)." The variables used are:
Human Development Index (0-1), average years of schooling, life expectancy at
birth (years), and gross national income per capita (2021 PPP$). The UNDP data
cover the years 2000-2023.

To include a direct measure of subjective well-being, I use a widely adopted
proxy: self-reported happiness. The specific variable is the Cantril Ladder, ranging
from O to 10. Respondents are asked to place their current life on a hypothetical lad-
der, where 10 represents the best possible life and O the worst possible life. The data
are sourced from the Wellbeing Research Centre (2025)> and downloaded via Our
World in Data.’ Data are available for the period 2011-2024.

! The data can be downloaded from this link: https://hdr.undp.org/data-center/human-development-
index#/indicies/HDI

2 The number of people and countries surveyed varies year to year, but typically more than 100,000 peo-
ple in 130 countries participate in the Gallup World Poll each year. The survey scores are weighted by
Gallup to make the estimates representative.

3 Data can be downloaded via https:/ourworldindata.org/happiness-and-life-satisfaction
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Finally, T include an indicator of innovative capacity, which is relevant because
it captures a potential channel through which different institutional and coordina-
tion regimes may affect long-run outcomes beyond current income levels. The meas-
ure is the “Innovation Output” sub-index (“OUT”) of the Global Innovation Index,
published by the World Intellectual Property Organization (WIPO).* The Innova-
tion Output Sub-Index provides information about outputs that are the results of
innovative activities within the economy and includes two pillars: “Knowledge and
technology outputs” (patents, scientific articles, productivity growth, high-tech pro-
duction and exports, etc....) and “Creative outputs” (trademarks, brands, design, cul-
tural and creative services exports, etc....). Observations are available for the years
2021-2023, and scores are normalised on a 0—-100 scale (WIPO 2024).

Innovation is included as an outcome because it can be interpreted as a systemic
by-product generated with scarce resources, similarly to other socially relevant out-
puts. This is particularly relevant for the following empirical analysis of the asso-
ciation between efficiency and market orientation: neglecting innovation would risk
overlooking an important channel through which more competitive coordination
regimes are often expected to foster long-run improvements in welfare, namely their
propensity to generate innovative outputs.

In summary, the outputs used to construct systemic efficiency indicators include:
HDI, income (GNI per capita), education (average years of schooling), health (life
expectancy), subjective well-being (“happiness”), and innovation output.

3.2 The choice of inputs ("primary scarce resources")

On the input side, an efficient economic system is one that achieves socially desir-
able ends while using primary scarce resources as sparingly as possible. In line with
the conceptual discussion in Sect. 2, I focus on two fundamental constraints: human
time and ecological capacity.

The first input is working time, measured as hours worked per capita and year
(“labour utilisation”). This variable captures the aggregate intensity with which
human time is devoted to market work rather than to leisure and other non-work
activities that enter individual well-being (Krueger 2009). Operationally, the vari-
able is retrieved from the Penn World Table (PWT) database (release 10.01) (Feen-
stra et al. 2015). It is derived from the number of engaged persons, average hours
worked per engaged person, and population. The data cover the period 2000-2019.

The second input is ecological capacity, proxied by the Ecological Footprint of
Consumption per capita, measured in global hectares. Following the National Foot-
print Accounts documentation, the Ecological Footprint measures the area of bio-
logically productive land and water needed to supply resource consumption and
to absorb waste (including carbon uptake) and is computed as the sum of compo-
nents such as cropland, grazing land, forest products, fishing grounds, built-up land,
and forest carbon uptake. The data are sourced from the National Footprint and

# Data can be downloaded via https://www.wipo.int/en/web/global-innovation-index

@ Springer


https://www.wipo.int/en/web/global-innovation-index

Systemic efficiency beyond income: resource intensity and...

Biocapacity Accounts (Lo et al. 2025; Lin et al. 2018; Borucke et al. 2013). I use
the “Ecological Footprint of Consumption” per capita, where consumption equals
production plus imports minus exports. Data are available for the period 1961-2024.
While widely used as a compact accounting indicator of biophysical appropriation,
the Ecological Footprint has well-known methodological and interpretative limi-
tations (Wiedmann and Barrett 2010; Mamghaderi et al. 2023). The choice of the
Ecological Footprint is, however, deliberate and closely tied to the notion of effi-
ciency adopted here. Unlike indicators that capture a single pressure, such as con-
sumption-based CO, emissions, or that measure the mass of materials mobilised,
such as the material footprint, the Ecological Footprint is explicitly constructed as
the ratio of human demand to the biosphere’s finite regenerative capacity (biocapac-
ity), expressed in a common productivity-adjusted unit (Borucke et al. 2013; Lin
et al. 2018). This demand-on-regenerative-capacity logic matches precisely the con-
ceptual role assigned here to ecological capacity as a primary, finite, and non-repro-
ducible constraint, analogous to human time. For the resource-intensity perspective
developed in this paper, the relevant question is not only how much carbon is emit-
ted or how much material is extracted, but how intensively the overall regenerative
envelope of the biosphere is appropriated per unit of socially relevant outcome. The
Ecological Footprint is the indicator most directly aligned with this question (Lin
et al. 2015).

It is important to note that the variables employed refer to per capita (or aver-
age) values. Consequently, when analysing the use of ecological resources, the abso-
lute scale of economic systems in terms of population is not directly reflected in the
indicators.

3.3 Resource-intensity efficiency indicators

As discussed in Sect. 2, the proposed measures extend the productivity logic to pri-
mary scarce resources and mirror the standard definition used in physics as a ratio
between useful output and required input. In this sense, they can be interpreted as
the intensity of resource use required to achieve socially desirable ends (UN ESCAP,
2009).

For each selected output ¥ and input X, I compute an efficiency indicator as an
output—input ratio:

EY,X =

>~

where Y can be: HDI (0-1), gross national income per capita (2021 PPPS$), average
years of schooling (years), life expectancy (years), happiness (0-10), and innova-
tion output (0—100); and X can be: worked hours per capita (labour-intensity indica-
tors) or ecological footprint per capita (environmental-intensity indicators). The unit
of measurement of each indicator follows directly from those of the numerator and
denominator.

The indicators are computed over the period 2013-2023. Because the databases
used do not fully overlap in coverage and contain missing observations for some
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countries and years, I adopt the following procedure: (i) compute the average value
of each numerator using all available observations within 2013-2023; (ii) com-
pute the average value of each denominator using all available observations within
2013-2023; and (iii) compute the ratio of these averages. This approach is appropri-
ate for the paper’s purposes, which focus on medium-run structural differences in
resource intensity rather than short-run fluctuations.

The set of countries included in the empirical analysis is determined solely by
data availability across the selected outputs and inputs.

4 Country-level economic efficiency

Tables 1 and 2 report the country-level values for labour efficiency and environ-
mental efficiency, respectively. As discussed in Sect. 3, these indicators are not
intended to identify a single “best” economic system in an absolute sense. Rather,
they describe how intensively countries use two primary scarce resources—working
time and ecological capacity—to generate different kinds of outputs. The emphasis
should therefore be placed on broad empirical regularities across outputs and inputs,
rather than on the exact rank of each country. To keep the presentation compact,
Tables 1 and 2 list only the ten highest- and ten lowest-ranked countries by HDI
efficiency while retaining all output dimensions; the complete rankings for all 63
countries and all outputs are reported in Appendix 1 (Tables 3 and 4).

Two rank correlations capture the central regularity. In labour-efficiency terms,
the income-based and HDI-based rankings are strongly and positively correlated
(Spearman’s p=0.74, p<0.001): countries that convert working time into income
efficiently also tend to convert it into broad human development efficiently. In envi-
ronmental-efficiency terms, by contrast, the same two rankings are essentially unre-
lated (p= —0.10, p=0.42): efficiency in generating income per unit of ecological
appropriation carries almost no information about efficiency in generating human
development per unit of ecological appropriation. The contrast is reinforced when
the two inputs are compared for a given output: for income, the labour- and environ-
mental-efficiency rankings move together (p=0.64), whereas for HDI they diverge
(p=—0.37). This quantifies the pattern visible in Fig. 1 below and supports the
paper’s central point—income behaves as a special case, aligning the different effi-
ciency dimensions, while for broader outcomes the choice of scarce input materially
changes which systems appear efficient.

This contrast is analytically important because the Human Development Index
is itself a composite that includes income alongside life expectancy and education;
examining the components separately shows that converting scarce resources into
income efficiently does not imply doing so for health, schooling, subjective well-
being, or innovation. Systemic efficiency is therefore not a unitary property: it
depends crucially on which end is placed in the numerator.

This point is already visible in Table 1. Several Western and Northern European
countries occupy the top of the rankings for HDI, life expectancy, schooling, happi-
ness, and innovation, indicating that they achieve relatively strong social outcomes
per unit of labour time. By contrast, the ranking for income is only partially aligned
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Fig. 1 Labour and environmental efficiency, by output

with this pattern. The ability to transform working time into monetary output is
therefore not equivalent to the ability to transform it into broader measures of social
performance.

The Turkish case illustrates why this decomposition matters. Turkey ranks highly
in HDI labour efficiency, but this result is not matched by equally strong positions
in schooling or income. This is reflected directly in the component ranks: Turkey is
4th in HDI labour efficiency and 3rd in life-expectancy labour efficiency, but only
28th in income and 37th in schooling efficiency (Table 1; full ranks in Appendix 1,
Table 3). Because the HDI combines income, education, and health, its strong HDI
position rests almost entirely on the longevity component, while its schooling and
income efficiency are middling. More generally, this confirms that composite indica-
tors can conceal substantial heterogeneity across their constituent parts.

The same divergence between the two inputs appears across the other out-
puts as well: as Fig. 1 shows, it is especially evident for HDI, life expectancy,
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schooling, happiness, and, to a large extent, innovation. In environmental-effi-
ciency terms, many countries with relatively low ecological footprints move
upward in the ranking even when they are not among the strongest performers
in income or labour-efficiency terms. This follows directly from the indicator’s
logic: environmental efficiency measures the amount of a socially relevant out-
come obtained per unit of ecological appropriation, not the absolute level of the
outcome alone.

A further caution applies to schooling. Average years of schooling capture
the duration of formal education rather than its quality. The schooling-effi-
ciency indicator should therefore be interpreted as educational attainment per
unit of resource use, not as a measure of the quality or internal efficiency of
education systems. For instance, Germany ranks first in the schooling-based
labour-efficiency indicator in Table 1, but this ranking refers to years of school-
ing per unit of labour time and should not be read as evidence that the German
education system performs best in terms of learning outcomes or educational
quality. This distinction is illustrated by international assessments such as PISA:
German students perform around the OECD average in mathematics and read-
ing, and above the OECD average in science.

A parallel caution applies to health. Life expectancy captures the length of
life but not the quality of the years lived; healthy life expectancy, which dis-
counts years spent in poor health, can diverge appreciably from raw life expec-
tancy across countries. The life-expectancy efficiency indicator should therefore
be read as longevity per unit of resource use, not as a measure of health-adjusted
well-being.

The happiness-based indicators should also be interpreted with caution. Subjec-
tive well-being is not only a function of absolute living conditions, but may also
reflect adaptation, aspirations, and relative comparisons. Moreover, the Cantril Lad-
der is an evaluative judgement of life as a whole and need not coincide with experi-
ential or affect-based measures of well-being (e.g. day-to-day positive and negative
affect), which can produce somewhat different country rankings. In this sense, hap-
piness efficiency should be read as the amount of reported life satisfaction obtained
per unit of labour time or ecological footprint, rather than as a direct measure of
absolute welfare. This interpretation is consistent with the broader literature on rela-
tive evaluation and relative consumption (Kahneman and Tversky 1979; Stiglitz
2008; Dutt 2009).

This pattern is particularly clear in Table 2, where countries such as Bangladesh,
Pakistan, India, the Philippines, and Sri Lanka rank very highly in environmental
efficiency for HDI and several of its components, as well as for happiness and, in
some cases, innovation. This does not imply that these countries display the high-
est absolute levels of well-being. It means, rather, that relative to the ecological
resources appropriated per capita, they generate more outcome per unit of ecological
input than many richer economies. From the perspective adopted in this paper, this
is precisely the relevant point: once efficiency is interpreted as resource intensity,
countries with modest material throughput may appear relatively efficient in produc-
ing some social outcomes even when their absolute income levels remain compara-
tively low.
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By contrast, the efficiency pattern associated with income in Table 2 again dif-
fers from those associated with the other outputs. Environmental efficiency in
income generation is not led by the same group of countries that dominate the rank-
ings for the broader social outcomes. This confirms that income is a special case
in the empirical analysis. Since it is itself a market-valued measure of production,
it remains more closely aligned with the conventional productivity logic by which
economic systems are often assessed. Once the output shifts from income to health,
education, happiness, or innovation, the ecological cost of achieving those outcomes
becomes much more heterogeneous across countries.

A few country cases help clarify the wider picture. Uruguay stands out as a posi-
tive outlier, combining strong environmental efficiency across several outputs—
including income—with a comparatively good position in HDI labour efficiency
(Appendix 1). Luxembourg illustrates the opposite configuration: it performs rela-
tively well in labour-income terms but much less favourably in environmental-effi-
ciency terms (Appendix 1). Such cases are useful not because the paper’s purpose
is to provide country narratives, but because they show that the two dimensions of
efficiency need not move in tandem.

Figure 1 summarises the relationship between labour efficiency and environ-
mental efficiency across outputs. For HDI, life expectancy, schooling, happi-
ness, and innovation, most countries tend to fall into one of two broad groups:
either they are relatively efficient in labour terms but not in environmental
terms, or they are weakly positioned on both dimensions. In addition, some
Asian countries occupy a distinct area characterised by relatively low labour
efficiency but comparatively high environmental efficiency. Income again dis-
plays a distinct efficiency pattern. It is the only output for which labour effi-
ciency and environmental efficiency more often tend to be high together (i.e.,
to co-move positively), suggesting that the mechanisms that favour the genera-
tion of market income per unit of labour time may also favour income genera-
tion per unit of ecological throughput. This joint movement, however, does not
extend to the wider set of social outcomes considered here. Taken together, the
country-level results support three conclusions. First, the empirical assessment
of efficiency depends decisively on the choice of output. Second, the choice
of scarce input also matters, since labour time and ecological capacity reveal
different dimensions of systemic performance. Third, the results do not point
to a single hierarchy of countries, but to a plurality of efficiency patterns. For
outputs closely related to market production, especially income, countries that
perform well in one dimension of resource intensity often perform well in the
other. By contrast, for broader outcomes, strong labour efficiency frequently
coexists with weak environmental efficiency, while countries with low ecologi-
cal throughput may appear relatively efficient in environmental terms despite
lower income rankings. These patterns motivate the next step in the analysis:
examining whether they are systematically associated with differences in market
orientation across countries.
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5 Market orientation and resource-intensity efficiency

The patterns emerging from the country-level evidence discussed in Sect. 4 indicate that
no single ranking of economic systems can be established independently of the outputs
and inputs considered. The next step is therefore to examine whether these heterogeneous
profiles of resource-intensity efficiency are systematically associated with differences in
market orientation. To this end, this section relates the labour-efficiency and environmen-
tal-efficiency indicators introduced above to measures of economic freedom and insti-
tutional deregulation. The purpose is not to reassess the welfare-theoretic properties of
competitive equilibria under their standard assumptions. Rather, it is to ask whether more
market-oriented coordination regimes are empirically associated with different patterns
of resource-intensity efficiency when efficiency is defined, as in this paper, as the inten-
sity with which primary scarce resources are used to generate income and broader social
outcomes.

This distinction is important for interpreting the results. As argued in Sects. 2 and
3, allocative efficiency and resource-intensity efficiency capture different dimensions
of systemic performance. The empirical analysis developed here does not address
whether market allocations are Pareto efficient in the abstract sense of welfare the-
ory; instead, it examines whether countries characterised by greater market orienta-
tion tend to use working time and ecological capacity more or less intensively in
producing selected outcomes. In this respect, the analysis should be interpreted as
descriptive and comparative rather than as a direct test of economic theory.

The results presented in Sect. 4 already suggest why this second step is neces-
sary. For income, labour efficiency and environmental efficiency were more closely
aligned than for the other outputs. By contrast, for broader outcomes, the relation-
ship between the two efficiency dimensions was less consistent. This is true both for
the Human Development Index, which combines income, schooling, and health, and
for the other outcomes examined separately in this paper, namely health, education,
happiness, and innovation. This implies that any association between market orien-
tation and efficiency may depend critically on the output considered and on whether
the relevant scarce input is working time or ecological capacity. The analysis that
follows is designed precisely to investigate this issue more systematically.

To reduce dependence on a single measurement framework and to verify whether the
main results replicate across alternative datasets, I rely on two widely used cross-country
sources on economic freedom: the Fraser Institute and the Heritage Foundation.

The Economic Freedom of the World index of the Fraser Institute ranges from 0
(low freedom) to 10 (high freedom) and is composed of five dimensions, which in
turn include several sub-dimensions: Size of Government; Legal System and Prop-
erty Rights (judicial independence, impartial courts, protection of property rights,
military interference in the rule of law and politics, integrity of the legal system,
legal enforcement of contracts, regulatory restrictions on the sale of real property,
reliability of police); Sound Money (money growth, standard deviation of inflation,
inflation, freedom to own foreign-currency bank accounts); Freedom to Trade Inter-
nationally; and Regulation (freedom to enter markets and compete, business regula-
tions, labour-market regulations, credit-market regulations).5

5 The data can be downloaded from https://efotw.org/economic-freedom/dataset
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The Index of Economic Freedom of the Heritage Foundation ranges from 0 (low free-
dom) to 100 (high freedom) and is composed of four dimensions, which in turn include
several sub-dimensions: Rule of Law (property rights, judicial effectiveness, government
integrity); Government Size (tax burden, government spending); Regulatory Efficiency
(business freedom, labour freedom, monetary freedom, including government influ-
ence over prices); and Market Openness (trade freedom, investment freedom, financial
freedom).®

For the purposes of this analysis, however, components primarily related to the
quality and independence of legal and political institutions—such as the rule of
law, impartial courts, judicial effectiveness, government integrity, and the protec-
tion of property rights—are not central to the specific notion of market orientation
examined here. These aspects are clearly important and desirable in their own right,
but they do not directly pertain to the measurement of market deregulation and the
extent of direct government intervention in economic activity, which are the main
focus of this section. Including all dimensions of the Fraser and Heritage indices
would make interpreting the results more difficult, as it would blur the distinction
between features more directly related to market-oriented coordination and broader
institutional characteristics that affect the economy’s functioning.

I therefore construct two narrower measures designed to capture the specific dimension
of interest here: the extent of market deregulation and the relative weight of direct govern-
ment intervention in the economy, especially through expenditure and taxation. Accord-
ingly, two synthetic indices are employed, derived from the mean of the most pertinent
dimensions within the two datasets: Government Size, Freedom to Trade Internationally,
and Regulation for the Fraser index; and Government Size, Regulatory Efficiency, and
Market Openness for the Heritage index.” In both cases, higher values correspond to a
more market-oriented institutional configuration, combining greater market deregulation
with a smaller direct role of government in economic activity, especially through expendi-
ture and taxation. As a robustness check, Appendix 3 replicates the entire analysis using
the full Fraser and Heritage indices, i.e. including the legal-institutional and (for Fraser)
monetary dimensions excluded here. As discussed at the end of this section, the main pat-
terns are confirmed.

The two market orientation indices are averaged over the period 2000-2023.
This period is longer than that used for the efficiency indicators, which refer to
2013-2023. This choice reflects the idea that market orientation is more appropri-
ately understood as a medium-run institutional characteristic, whereas the efficiency
indicators are constructed for a more recent period. If a causal interpretation were to
be hypothesised—an issue not examined in this study—the relevant direction would
be from market orientation to efficiency rather than the reverse. This provides an

% The data can be downloaded from https://www.heritage.org/index/

7 Hence, there is a difference in the methodology employed for deriving indexes from the two institu-
tions. Specifically, the index derived by the Fraser Institute does not incorporate monetary factors, while
the Heritage Foundation incorporates a sub-dimension titled "monetary freedom." This decision is partly
influenced by the Heritage Foundation’s focus on the government’s capacity to regulate prices, absent in
the Fraser approach.
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Fig.2 HDI efficiency and market orientation. Higher values on the x-axis indicate greater market dereg-
ulation and a smaller direct role of government in expenditure and taxation. Black line: linear fit. Grey
line(s): quadratic fit (dashed lines indicate the 95% confidence interval)
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Fig.3 Income efficiency and market orientation. Higher values on the x-axis indicate greater market
deregulation and a smaller direct role of government in expenditure and taxation. Black line: linear fit.
Grey line(s): quadratic fit (dashed lines indicate the 95% confidence interval)

additional reason for using a longer period for the former. Moreover, varying the
time windows yields results qualitatively very similar to those reported here.
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Fig.4 Life expectancy efficiency and market orientation.
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market deregulation and a smaller direct role of government in expenditure and taxation. Black line: lin-
ear fit. Grey line(s): quadratic fit (dashed lines indicate the 95% confidence interval)
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Fig.5 Schooling efficiency and market orientation. Higher values on the x-axis indicate greater market
deregulation and a smaller direct role of government in expenditure and taxation. Black line: linear fit.
Grey line(s): quadratic fit (dashed lines indicate the 95% confidence interval)

Figures 2, 3, 4, 5, 6, 7 provide a visual summary of the relationship between market
orientation and the two resource-intensity measures introduced above. Each figure refers
to one output dimension—HDI, income, life expectancy, schooling, happiness, and
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innovation, respectively—and reports the association of that output’s labour efficiency
and environmental efficiency with the two market orientation indices derived from Fraser
and Heritage. To facilitate interpretation, both linear and quadratic fits are superimposed
in each panel, together with the estimated equations and corresponding R? values, while
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the dashed lines indicate the 95% confidence interval of the quadratic fit. The figures
should be read primarily as descriptive evidence. In this respect, the comparison between
linear and quadratic fits is substantively informative, since it helps identify whether the
association is approximately linear or instead exhibits a more clearly nonlinear pattern.
Appendix 2 reports Ramsey RESET tests applied to the corresponding linear specifica-
tions, together with quadratic specifications where the linear form is rejected (Table 5
for the Fraser-based index and Table 6 for the Heritage-based index). These tests provide
a formal diagnostic check on the nonlinear interpretations discussed below. The results
should nevertheless be read as descriptive cross-country associations, not as evidence of
causal mechanisms or precise structural thresholds.

The key issue is the nature of the relationship between market orientation and the
two efficiency dimensions considered here, with the use of two alternative market
orientation indices serving mainly as a robustness check.

A first broad pattern emerges from Figs. 2, 3, 4, 5, 6, 7 and Appendix 2. The efficiency
patterns associated with income clearly stand out from those associated with the other
outputs ("ends"). Labour efficiency and environmental efficiency in income generation
both tend to be higher in more market-oriented systems. For the other outputs, however,
the picture is different. For the Human Development Index (HDI)—which combines
income, education, and health—as well as for health, education, happiness, and, more
tentatively, innovation considered separately, environmental efficiency tends to be lower
in more market-oriented systems across the whole observed range. Labour efficiency,
by contrast, displays a different pattern: in several cases it tends to be higher at low-to-
intermediate levels of market orientation and lower at the highest levels, a non-monotonic
(inverted-U) association rather than a monotone one. In other words, intermediate levels
of market orientation tend to be associated with higher labour efficiency in the production
of broader outcomes, whereas the highest levels of market orientation—and a very lim-
ited direct role of government—tend to be associated with lower labour efficiency as well.
This suggests that systems that are relatively effective in transforming scarce resources
into income are not necessarily equally effective in transforming that income into broader
social outcomes. Put differently, the empirical association appears stronger for the produc-
tion of material wealth itself than for the conversion of that wealth into health, education,
subjective well-being, or innovative performance.

The contrast between income and happiness is especially informative in this
respect. Since Easterlin (1974), it has been widely recognised that increases in
income do not necessarily translate into proportional gains in subjective well-being
(see also Friedman-Sokuler and Senik 2024). The results reported here are con-
sistent with that insight. More market-oriented systems appear, on average, to be
relatively efficient at producing income, including from an environmental perspec-
tive, yet this does not imply a similarly efficient conversion of material wealth into
happiness. Here again, environmental efficiency tends to be lower in more market-
oriented systems in a fairly systematic way, whereas the labour-efficiency dimen-
sion is more nonlinear, with lower values especially at the highest levels of market
orientation. The same wider tension is visible when the focus shifts from efficiency
in the generation of income alone to efficiency in the generation of the HDI, which
combines income with education and health, and of the other non-income outcomes
considered separately. In this sense, the findings are also consistent with Jackson’s
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(2006) argument that highly consumption-oriented systems tend to reproduce a con-
tinual expansion of wants (see also Scitovsky 1976). Production and consumption
may grow efficiently in terms of resource intensity when the output is income, but
the satisfaction or wider well-being associated with that expansion does not increase
correspondingly once multidimensional outcomes are considered.

A related interpretation can be advanced for health and education, and therefore
for the HDI as well, since the HDI is a composite of income, education, and health
rather than a purely monetary indicator. These outcomes are not generated simply
by increasing the volume of market production. Their achievement depends to a
considerable extent on institutional arrangements, collective provision, and long-
term public investment. If market orientation increases alongside deregulation and
a reduced direct role of government in economic activity, the production of income
may remain more resource-efficient, while the translation of that wealth into health,
education, and wider human development may become less efficient. The figures
suggest that this gap is widest and most systematic in environmental-efficiency
terms. For labour efficiency, the pattern seems to be nonlinear in the cases of health
and education, where the formal tests reported in Appendix 2 support the interpre-
tation suggested by the fitted curves; for schooling, however, the quadratic term in
the Fraser-based specification is only marginally significant (p=0.052; Appendix 2,
Table 5) and should not be read as definitive evidence of nonlinearity. In this sense,
the results are consistent with the idea that some degree of market coordination may
coexist with improvements in labour efficiency, while a very limited direct role of
public intervention may be associated with weaker efficiency in the production of
these broader outcomes. This interpretation remains descriptive and should not be
read as evidence of a causal mechanism.

Innovation should be interpreted somewhat more cautiously. On the one hand,
innovative output is often associated with market competition, entrepreneurial
incentives, and decentralised experimentation. On the other hand, the literature has
repeatedly emphasised the role of public action in basic research, mission-oriented
investment, and high-risk activities that private actors may underprovide (Mazzu-
cato 2013). For this reason, the relationship between market orientation and innova-
tion efficiency is likely to depend on the balance between market incentives and pub-
lic support. In labour-efficiency terms, the fitted curves suggest a possible nonlinear
pattern, but the formal tests reported in Appendix 2 do not provide the same support
for this interpretation as in the cases of health and education. The labour-efficiency
results for innovation should therefore be read cautiously: they suggest that innova-
tion does not follow a simple income-efficiency logic, but they do not provide strong
evidence of a clear threshold or systematic nonlinear pattern. In environmental-effi-
ciency terms, however, the pattern is more consistent: innovation efficiency tends to
be lower in more market-oriented systems, both in the fitted relationships and in the
formal diagnostics. This is consistent with more market-oriented systems generating
innovative outputs at comparatively higher ecological resource intensity, even if the
labour-time relationship is less clear-cut.

These patterns are robust to using the full Fraser and Heritage indices instead of
the narrower market orientation measures employed in the main analysis. Appendix 3
(Figs. 8,9, 10, 11, 12, 13) replicates the analysis with the complete indices, which also
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incorporate the legal-institutional dimensions (rule of law, security of property rights)
and, for Fraser, the sound-money dimension. For environmental efficiency, the results
are essentially unchanged: the association with market orientation remains positive for
income and negative, and approximately linear, for all the broader outcomes; if any-
thing, the negative association becomes more pronounced, with markedly higher R?
values (for instance, for HDI environmental efficiency the linear fit rises from about
17% to about 43% with the Fraser-based measure). This indicates that the central envi-
ronmental result is not an artefact of excluding the legal and monetary components.
For labour efficiency the qualitative picture is also preserved—income stands apart
with a positive association, while the broader outcomes display a weaker relation-
ship—but the nonlinearity is less pronounced than in the main specification, particu-
larly for the Fraser-based measure, where the linear positive fit captures most of the
explained variation; with the Heritage-based measure the nonlinear pattern is more
persistent. A plausible reading is that the full indices combine the dimension of inter-
est here—market deregulation and the direct role of government—with institutional-
quality and monetary-stability components that are themselves positively and more
monotonically associated with these efficiency outcomes. Pooling these dimensions
therefore tends to attenuate the specifically nonlinear pattern associated with deregula-
tion and a shrinking government role, which is precisely the dimension the narrower
measure is designed to isolate. This supports, rather than weakens, the rationale for the
construction adopted in the main analysis, while confirming that the environmental
findings hold under the full, widely used indices.

Taken together, the evidence reported in this section points to a systematic distinction
between the efficiency with which more market-oriented systems generate income and the
efficiency with which they translate material wealth into broader social outcomes. While
market orientation is more often associated with comparatively favourable resource-inten-
sity patterns when the output is income, the same is not generally true when the outputs
are wider measures of human development—including the HDI, which combines income,
education, and health—or when health, education, happiness, and innovation are consid-
ered separately. More specifically, for these broader outcomes, environmental efficiency
tends to be systematically lower in more market-oriented systems, whereas labour effi-
ciency displays more heterogeneous patterns. In several cases, the formal tests reported in
Appendix 2 support a nonlinear specification, but the evidence should not be interpreted
as identifying precise thresholds. Overall, the results do not establish a causal mechanism,
but they do suggest that evaluating economic systems cannot be reduced to their capacity
to expand GDP or income alone. The concluding section returns to this point and dis-
cusses its wider implications for the assessment of systemic efficiency, the environmental
limits of growth-centred coordination regimes, and the debate on whether increases in
material output can be relied upon to secure wider forms of human well-being.

6 Concluding remarks
This paper has proposed a resource-intensity perspective on systemic efficiency.

Rather than evaluating whether economic systems approximate a technological
frontier or satisfy the internal conditions of allocative efficiency, the analysis has
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asked how intensively primary scarce resources are used to generate different social
and economic outcomes. In this sense, the paper has treated ecological capacity and
human time as foundational constraints and has measured systemic efficiency as the
ratio between selected outputs and these underlying inputs. The aim has therefore
not been to replace existing concepts of efficiency, but to complement them with an
empirical perspective focused on the transformation of scarce means into socially
relevant ends.

The empirical results indicate that the relationship between market orienta-
tion and systemic efficiency depends critically on both the output considered and
the scarce input taken into account. When the output is income, more market-ori-
ented systems tend, on average, to display comparatively favourable patterns in both
labour and environmental efficiency. For the efficiency patterns associated with
broader outcomes, however, the picture is different. For the Human Development
Index (HDI), which combines income, education, and health, and for health, edu-
cation, happiness, and innovation considered separately, environmental efficiency
tends to be systematically lower in more market-oriented systems. Labour efficiency
follows a more heterogeneous pattern. In several cases, especially for broader non-
income outcomes, the formal tests reported in Appendix 2 support a nonlinear spec-
ification, but these patterns should be interpreted cautiously and not as evidence of
precise thresholds. These findings suggest that systems that are relatively efficient
in generating material wealth are not necessarily equally effective in translating that
wealth into wider forms of human development and well-being. This should not be
read as a denial of the informational value of GDP as a measure of market output,
but as evidence that GDP alone is too narrow to serve as a sufficient criterion of sys-
temic performance.

Interpreted in light of the conceptual discussion developed in Sects. 2 and 3, these
results are consistent with the distinction, central to ecological economics, between
allocation and scale. Following Georgescu-Roegen’s throughput perspective and
Daly’s distinction between sustainable scale, efficient allocation, and just distribu-
tion, the findings should not be read as a refutation of the allocative logic of markets
within its own theoretical domain. Rather, they suggest that coordination regimes
that may perform relatively well in generating income are not thereby shown to
achieve broader social outcomes with equal economy in the use of ecological capac-
ity and human time. In particular, the results are consistent with Daly’s argument
that sustainable scale cannot be inferred from market allocation alone, and with the
related idea that different policy objectives require distinct institutional instruments.

From this perspective, the environmental results are especially significant. The analy-
sis suggests that, for outcomes other than income, greater market orientation is associ-
ated quite systematically with lower environmental efficiency. In the cross-country pat-
terns examined here, broader objectives such as health, education, happiness, innovation,
and multidimensional human development are associated with comparatively higher
environmental costs in more market-oriented systems. This does not establish a causal
mechanism, but it suggests that growth-centred coordination regimes may not easily rec-
oncile expanding material output with the efficient achievement of wider social ends. In
this respect, the findings are consistent with Antoci and Borghesi’s (2010) argument that
environmental deterioration may interact with economic dynamics in self-reinforcing
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ways, and they also resonate with the debate on growth imperatives, which emphasises
that GDP expansion often functions as a structural policy priority rather than as one
objective among others (Richters and Siemoneit 2019; Koundouri et al. 2023). Jackson’s
(2021) call to move beyond GDP-centred economic organisation is therefore relevant, but
it should not be interpreted as implying that political systems can simply replace GDP
with alternative objectives by choice alone. Rather, the results presented here suggest that,
if wider forms of well-being are the ultimate ends, their pursuit cannot be assessed ade-
quately through income growth alone and may require distinct institutional supports. This
reinforces Daly’s argument that sustainable scale requires policy instruments separate
from those governing allocation, including constraints on the absolute scale of resource
throughput.

The paper has several limitations. First, efficiency should not be confused with effec-
tiveness. As Sen (1985) emphasised, the fact that a system uses fewer scarce resources per
unit of outcome does not by itself determine whether the achieved level of that outcome
is normatively adequate. Second, some outcomes involve qualitative dimensions that are
not fully captured by the indicators employed here; this applies in particular to education,
where years of schooling do not necessarily reflect the quality of learning, and also to
health, where life expectancy is only one aspect of human well-being. On the input side,
similarly, the labour-efficiency indicator treats working time purely as a scarce resource
and therefore abstracts from the non-pecuniary benefits of employment—meaning, iden-
tity, and social interaction—acknowledged in Sect. 2, which a fuller welfare assessment
would need to weigh against the opportunity cost of time. Third, the analysis is based on
average national indicators and therefore does not directly address distributional issues. If
inequality were taken more fully into account, the assessment of systemic performance
might become less favourable to strongly market-oriented configurations, especially
where a reduced fiscal and spending role of government limits the social translation of
material output. Fourth, the empirical analysis is cross-sectional and descriptive. It identi-
fies associations between market orientation and resource-intensity efficiency, but it does
not isolate the independent causal effect of market orientation from broader development
patterns such as capital deepening, human-capital accumulation, sectoral transformation,
and demographic structure. These factors are not necessarily external controls, since they
may themselves be shaped by the institutional and market arrangements captured by the
market orientation indices. Finally, although the Ecological Footprint provides a useful
synthetic proxy for ecological appropriation, it does not capture all environmental pres-
sures—most notably freshwater use, soil erosion, non-CO, greenhouse gases, and toxic
emissions not mediated by bioproductive area—and its known biases, in particular the
dominance of the carbon component and its land-based logic, should be kept in mind. I
nonetheless retain it as the single most appropriate measure for the specific notion of effi-
ciency developed here, namely the intensity with which a finite, non-reproducible regen-
erative capacity is used, a dimension that single-pressure or mass-based indicators capture
less directly. A full parallel analysis using an alternative environmental indicator was not
added so as not to further lengthen an already analysis-intensive paper; instead, the likely
direction of any resulting bias can be assessed directly. Because the carbon component
dominates the Ecological Footprint, the measure is strongly correlated with consumption-
based carbon emissions, and both carbon and material footprints tend to be high in afflu-
ent, more market-oriented economies. An alternative indicator would therefore be likely
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to reinforce, rather than reverse, the negative association between market orientation and
environmental efficiency found here for broader outcomes, suggesting that this associa-
tion is, if anything, conservatively estimated.

These limitations do not invalidate the perspective developed here. On the contrary,
they reinforce the wider conclusion that the evaluation of economic systems depends fun-
damentally on how efficiency is defined, which outputs are treated as socially relevant
ends, and which scarce resources are recognised as binding constraints. If GDP or income
alone is taken as the objective, more market-oriented systems appear relatively efficient.
Once the analysis is extended to broader outcomes and to primary constraints such as
ecological capacity and human time, however, the picture becomes more complex. The
main implication is therefore not that one single coordination regime can be declared uni-
versally efficient or inefficient, but that different concepts of efficiency illuminate different
dimensions of systemic performance. In particular, the results suggest that the environ-
mental sustainability of growth cannot be inferred solely from the efficiency with which
market-oriented systems generate income. If broader outcomes such as health, education,
happiness, innovation, and multidimensional human development are considered, the
relationship between growth, efficiency, and ecological pressure appears considerably
more problematic. For this reason, debates on development and green growth cannot be
settled by reference to income alone.

The present contribution is necessarily limited in scope, but it also opens several ave-
nues for further research. A first direction would be to examine the relationship between
resource-intensity efficiency and market orientation using more refined statistical tools,
moving beyond the bivariate analysis developed here. Future work based on larger cross-
country samples or panel data could use multivariate designs to assess the robustness of
the observed patterns, while carefully distinguishing between genuine confounding vari-
ables and possible channels through which market orientation is associated with resource-
intensity outcomes. This is particularly important because capital deepening, human-cap-
ital accumulation, tertiarisation, and demographic structure may be both correlated with
market orientation and partly shaped by it. A second direction would be to investigate
more closely the mechanisms that may underlie the empirical regularities identified in this
paper. Further research could examine why, for non-income outcomes, labour efficiency
appears more often to follow a nonlinear relationship with market orientation, whereas
environmental efficiency tends to show a more clearly negative association. In the present
paper, these mechanisms are discussed only indirectly, based on the existing literature;
they warrant more direct and systematic analysis.

Appendix 1: Full version (with all countries) of Tables 1 and 2
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Appendix 2: Formal tests for nonlinearity

Variable x is market orientation index. The linear coefficient and p-value are esti-
mated from the linear specification. The Ramsey RESET test is applied to the linear
model as a test of whether higher-order powers of the market orientation variable
improve the specification. Quadratic coefficients are reported only when the RESET
test rejects linearity at the 5% level. Empty cells indicate that the linear specification
is not rejected.
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E. Valentini

Appendix 3: Robustness check with all dimensions of economic
freedom indexes

Appendix 3 reports the same set of associations using the full Fraser and Heritage
Economic Freedom indices (all dimensions, averaged over 2000-2023), as a robust-
ness check on the narrower market orientation measures used in the main text. The
results are discussed at the end of Sect. 5.
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Fig.8 HDI efficiency and market orientation. Higher values on the x-axis indicate greater economic

freedom. Black line: linear fit. Grey line(s): quadratic fit (dashed lines indicate the 95% confidence inter-
val)
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Fig.9 Income efficiency and market orientation. Higher values on the x-axis indicate greater economic
freedom. Black line: linear fit. Grey line(s): quadratic fit (dashed lines indicate the 95% confidence inter-

val)
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Fig. 10 Life expectancy efficiency and market orientation. Higher values on the x-axis indicate greater
economic freedom. Black line: linear fit. Grey line(s): quadratic fit (dashed lines indicate the 95% confi-
dence interval)
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Heritage Economic Freedom Index, all dimensions (00-23)
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Fig. 11 Schooling efficiency and market orientation. Higher values on the x-axis indicate greater eco-
nomic freedom. Black line: linear fit. Grey line(s): quadratic fit (dashed lines indicate the 95% confidence
interval)
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