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Abstract Nature connectedness is increasingly recognised

as a causal issue in environmental crises and a powerful

strategy for transformative change. However, little is

known about how it varies across countries and the

macro-level factors that influence the human–nature

relationship at a societal level. Using a large dataset

(N = 56 968) from a diverse set of 61 countries, this study

explored how both objective country-level indicators of the

socio-ecological context and subjective country-level

indicators of socio-political values were related to nature

connectedness. Using linear, factor, and network analysis,

several objective (urbanicity and business environment)

and subjective country indicators (scientific and religious

values) were significantly associated with nature

connectedness. These and other factors are combined into

a proposed conceptual model of key macro-factors in the

human–nature relationship that can inform future research

and policy initiatives.

Keywords Human–nature relationship � Indicators �
Metrics � Nature connectedness � Sustainability

INTRODUCTION

Nature connectedness is a well-established construct that

reflects an individual’s cognitive and emotional connection

to nature (Mayer and Frantz 2004; Tam 2013). Often

measured as the perceived overlap between self and nature

(Schultz 2002) or a sense of oneness with nature (Mayer

and Frantz 2004), higher levels of nature connectedness are

associated with improved human wellbeing (Pritchard et al.

2020; White et al. 2021) and greater pro-environmental

behaviours and positive attitudes towards nature (Barragan-

Jason et al. 2022; Mackay and Schmitt 2019). Conversely,

are recognised as one of three major underlying causes of

biodiversity loss (IPBES 2024). Consequently, promoting

stronger nature connectedness is likely to be a powerful

strategy for the transformative change required to address

the environmental crises (IPBES 2024). This growing

recognition of nature connectedness as a transformative

lever raises important questions about its societal-level

determinants.

Knowledge gaps in nature connectedness research

Targeting nature connectedness to transform the human–

nature relationship has become an important focus for

policy proposals (e.g. IPBES 2024; SEI and CEEW 2022).

However, little is known about how nature connectedness

varies across countries, as well as the macro-level factors

that influence it at a societal level. A better understanding

of such macro-level factors can inform the design and

delivery of initiatives at deeper leverage points to enhance

nature connectedness at the scale and pace necessitated by

the global crises, while accounting for regional variations.

Extant nature connectedness research has focussed on

individual-level factors. Using a variety of valid and reli-

able psychometric scales (c.f., Tam 2013), research has

identified various factors that shape, and are affected by,

nature connectedness. For example, the higher levels of

nature connectedness that can be fostered through engaging

with and noticing nature can lead to higher levels of pro-

nature conservation behaviours (Pocock et al. 2023).

However, much less is known about macro-level

antecedental factors that may shape individual nature

connectedness at a societal scale. An initial step towards

overturning this neglect was provided by Richardson et al.
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(2022). They first proposed several country-level indica-

tors, which they grouped into four broad dimensions of

nature connectedness (Kellert 1993; Lumber et al. 2017).

An exploratory analysis of the relationship between these

metrics and nature connectedness with data from 14

European countries (N = 14 745) showed that consumption

and commerce (e.g. affluence and technology use) were

significantly associated with lower levels of nature con-

nectedness (Richardson et al. 2022). These findings high-

light the need to explore broader macro-level influences on

nature connectedness, particularly those that go beyond

objective socio-ecological indicators.

Extending the scope: Towards a global perspective

A recent study involving a wider range of 41 countries,

albeit with a relatively small number of university envi-

ronmental students per country (N = 4262) showed that

nature connectedness varied across countries and was

negatively related to higher levels of urbanisation, wealth,

and development (Kleespies and Dierkes 2023). Although

informative, the findings of both studies are unlikely to

generalise to more diverse global populations. To address

this gap, the present study extends previous work by

incorporating both objective and subjective country-level

indicators across a more diverse set of community-based

samples from 61 countries, thereby enabling a more com-

prehensive understanding of the macro-level determinants

of nature connectedness. These country-level indicators

will now be introduced.

Socio-ecological context: Objective country-level

indicators

The history of socio-ecological progress is generally

thought to have influenced a disconnection from nature

(Eckersley 2000; Hamilton 2002). Given the lack of data

on how observable factors—such as consumption pat-

terns—are related to nature connectedness, their inclusion

can be supported by turning to studies on individual-level

nature connectedness. For example, orientations towards

materialism (Hedlund-de Witt et al. 2014) and con-

sumerism (Mayer and Frantz 2004) are negatively corre-

lated with nature connectedness. Other research indicates

that a greater individual orientation towards dominionistic

tendencies is also negatively correlated with nature con-

nectedness (Ng and Leung 2022). Factors that reflect a

negativistic human–nature relationship (e.g. risks from

nature or poor weather; Brown 2017; Duffy and Verges

2010; Zsido et al. 2022) are similarly associated with lower

levels of individual nature connectedness. Lastly, the

decline of nature experiences—due to factors such as loss

of biodiversity (Samus et al. 2022), urbanisation, land use

(Balázsi et al. 2019), and technology (Larson et al. 2019)—

are frequently identified as a predictor of individual nature

connectedness (see Lengieza and Swim 2021). These four

broad socio-ecological dimensions (i.e. consumption,

dominion, negativistic, and nature experience) have

objective metrics. Those used by Richardson et al. (2022)

were included in the present paper with minor adjustments

to account for the data available across a much wider range

of countries (see Table 2 for details).

Socio-political values: Subjective country-level indicators

Relationships with nature are likely shaped by both

objective ‘external’ influences (e.g. consumption, domin-

ion, negativistic, and nature experience) and also ‘internal’

values (e.g. worldviews, beliefs, and attitudes; see Len-

gieza and Swim 2021, for a review on the impact of

worldviews on nature connectedness). Consequently, in

addition to the objective factors that may shape nature

connectedness, this section will explain why we investigate

the use of four dimensions of culturally shared social val-

ues and attitudes as potential macro-factors.

Social Values and Attitudes: Several social values and

attitudes may impact nature connectedness. Social val-

ues—such as valuing interpersonal relationships, pro-so-

ciality, and trust—could be related to nature connectedness

due to the link between pro-social behaviours and nature

connectedness (Lengieza et al. 2023a, b). Technological

development and usage have also been associated with

nature connectedness (e.g. Kesebir and Kesebir 2017),

suggesting that attitudes towards technology could be a

factor. Additionally, the stability of a nation’s society and

whether a population is settled or facing crises might

influence an individual’s relationship with nature.

Economy versus the Environment: The balance between

economic growth and environmental protection provides

values and attitudes related to nature connectedness (Len-

gieza and Swim 2021). Environmental values are also

indicated by the level of membership in environmental

organisations, which demonstrates pro-environmental atti-

tudes—an additional predictor of nature connectedness

(see Lengieza and Swim 2021). Lastly, economic values

encompass equality and individualism, factors that influ-

ence the human–nature relationship (Logan and Prescott

2022).

Religious Values: Religion is recognised as important in

understanding the social values that shape the human–na-

ture relationship (Ives and Kidwell 2019), whether posi-

tively (Brown 2017; Hedlund-de Witt et al. 2014) or

negatively (Vess et al. 2012). Additionally, there has been

increased attention on spirituality and religion in under-

standing the values influencing the human–nature rela-

tionship (Ives and Kidwell 2019). For example, Indigenous
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peoples frequently maintain a strong spiritual connection

with nature that is formed through cultural practices (Nii-

gaaniin and MacNeill 2022; Gauthier et al. 2025). Thus,

religious values likely impact nature connectedness.

Political Culture: Freedom and democracy are topics

discussed in the broader human–nature connectedness lit-

erature (e.g. Chandler 2013). Various studies have sug-

gested that individual-level nature connectedness may be

associated with different political views. For instance,

Neumayer (2004) indicated a positive association with left-

leaning political views. In contrast, Drescher et al. (2022)

found indications of a stronger relationship to nature con-

nectedness among politically right-leaning land-owners.

RESEARCH OBJECTIVES

The present study had two ancillary objectives. First, we

sought to use the analysis of the objective and subjective

factors to propose a tentative conceptual model of key macro-

factors in the human–nature relationship and approaches to

change. Second, we sought to test how nature connectedness

compared to the Sustainable Development Goals Index as an

indicator of the human–nature relationship.

In summary, this study explores the macro-level deter-

minants of nature connectedness by addressing three

interlocking research questions. First, it evaluates how well

the socio-ecological indicator groupings conform to the

4-dimensional framework proposed by Richardson et al.

(2022), thereby assessing the need for a new framework or

conceptual model. Second, it examines which objective

country-level socio-ecological indicators and subjective

measures of socio-political values are most closely asso-

ciated with nature connectedness. Third, those results are

used to propose a new conceptual model. Finally, this study

compares nature connectedness with the Sustainable

Development Goals Index to determine its relative efficacy

as a holistic indicator.

MATERIALS AND METHODS

The present study made use of the Body Image in Nature

Survey (BINS) dataset, which was collected via a

researcher-crowdsourced project involving 253 scientists

collaborating across 65 countries between November 2020

and February 2022 (Swami et al. 2022). The dataset con-

sists of 56 968 respondents from 65 countries. Men com-

prised 40.5% (n = 23 083), 58.9% (n = 33 539) were

women, and 0.6% (n = 346) were of another gender

identity. Participants ranged in age from 18 to 99 years

(M = 33.10, SD = 13.79). Most participants were single

(42.0%, n = 23 955), 33.5% (n = 19 056) were married,

19.5% (n = 11 083) were in a long-term relationship but

not married, and 5.0% (n = 2874) had another status.

Approach

To identify macro-level factors associated with nature con-

nectedness, ecological studies using aggregated socioeco-

nomic data from geographical regions can help uncover

previously unidentified factors in social conditions. This

method is regarded as the initial step to generate population-

level hypotheses (Loney and Nagelkerke 2014; Roumeliotis

et al. 2021) and is particularly appropriate given the limited

knowledge about the macro-level factors influencing the

human–nature relationship at a societal scale. Nevertheless,

it is crucial not to assume that statistical relationships at the

group level necessarily apply to individuals within that

group, especially when certain individuals may not be

affected by the outcome under investigation (Loney and

Nagelkerke 2014; Roumeliotis et al. 2021). In this instance,

nature connectedness pertains to all individuals and no

individual-level conclusions are being drawn. This ecolog-

ical study benefits from addressing the ‘individualistic fal-

lacy,’ which occurs when it is presumed that individuals are

unaffected by their living environment (Loney and Nagelk-

erke 2014; Roumeliotis et al. 2021). Individual data sup-

porting proposed macro-level associations, such as the link

between biodiversity and individual nature connectedness,

enhance the approach and facilitate drawing individual

conclusions (Loney and Nagelkerke 2014). Therefore, to

answer the research questions below, country-level indica-

tors have been substantiated with reference to individual-

level data where feasible.

(RQ1) How well do the socio-ecological context indicator

groupings fit the four dimensions proposed by Richardson

et al. (2022)?

(RQ2) Which objective country-level indicators of the

socio-ecological context are associated with nature

connectedness?

(RQ3) Which subjective country-level indicators of socio-

political values are associated with nature connectedness?

Measures

Nature connectedness

The BINS survey included the 14-item version of the well-

validated Connectedness to Nature Scale (CNS-7; Mayer

and Frantz 2004). However, a unidimensional model of the

CNS with all 14 items had poor fit to the data (Swami et al.

2024), which led to the retention of a 7-item version of the

CNS (i.e. CNS-7), which evidenced partial scalar invari-

ance across all nations and languages represented in the
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BINS and full scalar invariance across age groups and

gender identities. Nevertheless, composite reliabilities

were below acceptable levels for data from two nations

(Bosnia and Herzegovina and Iraq), so these data were

excluded from analyses (Swami et al. 2024), leaving CNS-

7 data from 63 nations. Table 1 displays the latent means of

nature connectedness for these 63 countries, as reported by

Swami et al. (2024). The majority of indicators were

unavailable for Palestine and Taiwan, so data from these

nations were also excluded from the present analyses,

leaving data from 61 nations. For analyses involving bio-

diversity and mean income, countries with missing data on

either variable were excluded using listwise deletion. This

resulted in six countries being omitted from those specific

analyses, while they were retained in analyses where

complete data were available.

Socio-ecological context: Objective country-level

indicators

The metrics for the four dimensions are adapted from

Richardson et al. (2022) and presented in Table 2.

Socio-political metrics: Subjective country-level indicators

The socio-political metrics—which serve as indicators of

social, economic, environmental, religious, and political

values—were derived from the World Values Survey

(WVS), which provides data for numerous countries.

Eighteen indicators (see Table 3 for details) potentially

associated with nature connectedness were selected across

the four dimensions of values introduced above. This

selection aligns with the objective of ecological studies to

identify factors and generate population-level hypotheses

(Roumeliotis et al. 2021). These indicators are introduced

according to their respective WVS categories.

Analytical approach

For RQ1, to determine the appropriate number of factors to

retain, Velicer’s minimum average partial (MAP) test

(O’Conner 2000; Velicer 1976) and factor analysis were

employed to provide insight into how well the selected

indicators fit the framework based on the available data,

taking into account the small sample size. Both exploratory

factor analysis and linear analysis have been utilised in

previous studies that consider country-level factors in an

outcome variable (Schiavone et al. 2021; Vaitla et al.

2017). Due to the limited sample size, the exploratory

factor analysis was conducted using the unweighted least

squares method of extraction, as this method tends to better

recover the factor structure (Jung 2013), with direct

oblimin oblique rotation being applied because the vari-

ables are not orthogonal (Beauducel and Hilger 2023).

Furthermore, a simple network analysis was performed to

complement the factor analysis to visualise clusters and

inter-relationships (Lin et al. 2022). The ties in the network

represent the significant partial correlations (Kim 2015)

between variables, with negative correlations depicted with

red bands and positive correlations with green bands.

Clusters were determined by a clustering algorithm

(Cluster_optimal() from the igraph package; Csardi 2013)

using the absolute value of the partial correlation and are

indicated by the text colour. Correlations that were not

significant were given a value of zero. We then used

thresholding to remove trivial (r\ 0.10) associations from

the network, following established procedures (see Len-

gieza et al. 2025).

Research Questions 2 and 3 suggest using correlation

and linear analysis. Linear analysis with regression is

useful in both predictive and explanatory research and

explains phenomena based on variables chosen by a theo-

retical framework (Pedhazur 1997). Recent studies indicate

that as few as two cases per variable may suffice for linear

analysis (Austin and Steyerberg 2015). Network analyses

were conducted using the package igraph (Csardi 2013) in

R (R Core Team 2024). Partial correlations were derived

from pcor() in the ppcor package (Kim 2015). SPSS was

used for all other analyses.

Variable reduction and selection

With low cases per variable, correlation-based variable

selection should be based on statistical significance and

relevance to the research context, including the indicator

grouping framework. Therefore, variable selection for the

linear analysis was based on significant (p\ 0.05) corre-

lations to nature connectedness and high inter-item corre-

lations (c. 0.9).

Development of conceptual model: Analytical approach

To develop a meaningful and interpretable conceptual

model of macro-level influences on nature connectedness, a

mixed-method analytical strategy was employed. This

approach integrated statistical factor analysis, network

analysis, and theoretical interpretation grounded in

Richardson et al.’s (2022) socio-ecological framework. The

analytical process employed factor analysis and a network

analysis to visualise inter-variable relationships and clus-

tering. The model development was further informed

by linear analysis, which identified significant predictors of

nature connectedness from both objective socio-ecological

indicators and subjective socio-political values.
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RESULTS

(RQ1) How well do the previously derived socio-ecological

context indicator groupings fit the categories derived by

Richardson et al’s (2022) typology?

The network analysis nodes illustrate the raw correlations

between the selected variables and nature connectedness (see

Fig. 1). The cluster grouped Older Adults, Ease of Business,

Technology, and Urban Population together, as well as

Material Footprint and Natural Disasters. Biodiversity, with

its weaker factor loading, is clustered with rainfall.

In the factor analysis, the Kaiser (1960) criterion identi-

fied three distinct factors, which together explained 55% of

the variation in the data. However, Velicer’s minimum

average partial (MAP) test suggested a single factor might be

more appropriate. As discussed further in the development of

the tentative conceptual model, although Velicer’s MAP

suggested a single underlying factor, a three-factor solution

was chosen for its greater clarity and usefulness in guiding

future research and policy. This approach preserves impor-

tant distinctions between the three-factor solution, which

would be lost in a single undifferentiated grouping, and is

presented in Table 4. Table 4 shows that Factor 1 (Socioe-

conomic) contained six broadly socioeconomic items related

to the consumption, commerce, and extinction of experience

indicator groupings. Factor 2 (Environment) contained three

items from three indicator groupings, but all were broadly

environmental. Factor 3 (Weather and Land Use) contained

rainfall with cultivated land having a weaker and negative

factor loading. This 3-factor model offers a conceptually

coherent framework that aligns with disciplinary boundaries

and is supported by complementary network analysis find-

ings. Inter-relationships between the factors were very small

Table 1 Latent means of nature connectedness (after Swami et al.

2024), with the United Kingdom used as the anchor nation

Nepal 1.386

Iran 1.215

South Africa 1.200

Bangladesh 1.144

Nigeria 1.111

Chile 0.961

Croatia 0.944

Ghana 0.917

Bulgaria 0.883

Tunisia 0.862

Brazil 0.855

Palestine 0.837

Argentina 0.834

Latvia 0.827

Serbia 0.786

Philippines 0.781

Colombia 0.772

Taiwan 0.759

France 0.704

Malaysia 0.683

Malta 0.661

Turkey 0.655

Egypt 0.639

Slovenia 0.594

Estonia 0.591

Ecuador 0.518

Greece 0.516

Lithuania 0.507

Bahrain 0.488

India 0.466

Slovakia 0.456

Indonesia 0.442

Cyprus 0.439

Hungary 0.436

Kazakhstan 0.433

China 0.413

Thailand 0.413

Czechia 0.412

Portugal 0.369

Romania 0.347

Austria 0.330

Pakistan 0.323

UAE 0.310

Italy 0.280

Poland 0.279

Australia 0.248

USA 0.240

Lebanon 0.218

Iceland (English) 0.189

Table 1 continued

Ukraine 0.169

Norway 0.159

Switzerland 0.148

South Korea 0.142

Russia 0.094

Ireland 0.090

Saudi Arabia 0.078

United Kingdom 0.000

Netherlands - 0.054

Canada (English) - 0.067

Germany - 0.080

Israel - 0.303

Japan - 0.391

Spain - 0.613
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(correlations ranged from 0.04 to below 0.16), and items did

not significantly overlap across factors (cross-loadings were

negligible to small), suggesting that each factor captures a

distinct theme.

RQ2: Which objective country-level indicators of socio-eco-

logical context are associated with nature connectedness?

To examine the relationship between socio-ecological

contexts and nature connectedness, we computed simple

zero-order correlations between nature connectedness and

the metrics outlined in Table 5. Seven of these objective

measures demonstrated significant correlations (p\ 0.05)

with nature connectedness (see also Fig. 2). All socio-

ecological metrics exhibited a negative correlation,

whereas biodiversity showed a positive—albeit the weak-

est—correlation. The metric for ease of doing business was

identified as the strongest correlate.

Linear analysis using objective indicators

A linear analysis was conducted to predict nature con-

nectedness from variables including Biodiversity, Older

Adults, Urban Population, Ease of Business, Internet,

Energy Use, and Mean Income. Variables with non-sig-

nificant correlations were excluded. Multicollinearity was

assessed using a bivariate correlation matrix and variance

inflation factor (VIF) values (with VIF values[ 5.0 typi-

cally considered to be an indication of multicollinearity).

All inter-correlations were below 0.80, reducing the risk of

multicollinearity (Shrestha 2020), and diagnostics sug-

gested acceptable VIF levels (\ 3.8). The Durbin-Watson

statistic (2.154) was used to check for autocorrelation

among the residuals, with values between 1 and 3 generally

considered acceptable, and this result indicated no signifi-

cant concerns. The assumptions of the linear model were

checked and met: a P-P plot and histogram of the stan-

dardized residuals indicated normality, and a scatterplot of

standardized residuals against predicted values showed no

discernible pattern, confirming homoscedasticity. The

model explained 30% of the variance in nature connect-

edness, F(7, 56) = 4.41, p\ 0.001, Adj. R 2 = 0.30.

Higher levels of nature connectedness were significantly

associated with lower Ease of Business scores (b = -

0.405, p = 0.030) and lower Urban population (b = -

0.356, p = 0.045), after accounting for the other variables.

Table 2 Objective country-level indicators

Metric Expected dimension Description Source

Urban Population Extinction of Experience Percentage of total population living

in an urban area. From United

Nations Population division

World Bank Urbanization Prospects: 2018

Revision

Older Adults Extinction of Experience Percentage of the population aged

65 ? years old

World Bank Population Prospects and

age/sex distributions of United Nations

Population Division: 2020 Revision

Biodiversity Extinction of Experience National Biodiversity Index. Values

range between 1.0 (maximum:

Indonesia) and 0.0 (Greenland)

National Biodiversity Index

Ease of Doing Business Consumption and Commerce Business friendly regulations World Bank, Doing Business project

Mean Income Consumption and Commerce Survey mean consumption or income

per capita, total population

World Bank, Global Database of Shared

Prosperity

Technology Consumption and Commerce Individuals using the Internet (% of

population)

World Bank

Energy Use Consumption and Commerce kWh per capita World Bank from IEA Statistics

Cultivated Land Utility and dominion Percentage of arable and pasture) Calculated from the CIA World Factbook-

Land Use and CIA World Factbook-Area

Material Footprint Utility and dominion A consumption-based indicator of

resource use

Column ‘O’ from Weidman et al. 2013

Natural disasters Negativistic Vulnerability to natural disaster World Risk Index. Calculated – Exposure

Column p. 56

Rainfall Negativistic Average precipitation in depth (mm

per year)

Food and Agriculture Organisation

SDG Ranking Comparison Item Score on Sustainable Development

Goals Index

SDG Index
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Ancillary objective: Comparison of nature

connectedness and SDG Scores

The score for progress across the 21 sustainable develop-

ment goals (SDGs) showed a significant, negative corre-

lation with nature connectedness (r = - 0.399) and

biodiversity (r = - 0.363), with the strongest correlates of

SDG scores being Older Adults (r = 0.876), Mean Income

(r = 0.521), Ease of Business (r = 0.634), and Internet

Usage (r = 0.639). A linear analysis predicting SDG

ranking scores from Ease of Business, Internet, Older

Adults, and Mean Income accounted for 84% of the vari-

ance, F(4, 57) = 77.30, p\ 0.001, Adj. R2 = 0.84.

Importantly, SDG scores’ strongest positive correlates are

all negative correlates of nature connectedness. This sug-

gests that SDG rank might be more aligned with

socioeconomic progress than it is with sustainability, the

state of nature, and human relationships with it.

(RQ3) Which subjective country-level indicators of socio-

political values are associated with nature connectedness?

To investigate the relationship between values and nature

connectedness, we performed zero-order correlations

between nature connectedness and metrics from the World

Values Survey (WVS; Table 6). Due to high correlations

between the importance of God, religion, and belief in

heaven (approximately 0.9), these three items were com-

bined into a single spirituality construct. The WVS items

Science versus Faith (n = 37) and Society needs Change

(n = 37) were available for fewer nations, reducing the

Table 3 Subjective country-level indicators. Agreement with statements is related to higher scores

Item WVS category Question

Belief in Heaven Religious Values Which, if any, of the following do you believe in? Heaven

Importance of God Religious Values How important is God in your life?

Importance of

Religion

Social Values and
Attitudes

For each of the following, indicate how important it is in your life: Religion

Importance of

Friends

Social Values and
Attitudes

For each of the following, indicate how important it is in your life: Friends

Society needs

radical change

Social Values and
Attitudes

The entire way our society is organised must be radically changed by revolutionary action

Society needs

gradual change

Social Values and
Attitudes

Our society must be gradually improved by reforms

Society needs

defending

Social Values and
Attitudes

Our present society must be valiantly defended against all subversive forces

More Technology Social Values and
Attitudes

Please tell me for each one, if it were to happen, whether you think it would be a good thing, a

bad thing, or don’t you mind? More emphasis on the development of technology

Income Equality Economic Values How would you place your views on this scale? Incomes should be made more equal. There

should be greater incentives for individual effort

Environment over

growth

Economic Values Which of them comes closer to your own point of view? Protecting the environment should be

given priority, even if it causes slower economic growth and some loss of jobs

Growth over

Environment

Economic Values Economic growth and creating jobs should be the top priority, even if the environment suffers to

some extent

Trust in Neighbours Trust and Organisation
Membership

Could you tell me for each whether you trust people from this group completely, somewhat, not

very much or not at all? Your neighbourhood

Environmental

Membership

Trust and Organisation
Membership

Could you tell me whether you are an active member, an inactive member or not a member of

that type of organisation? Environmental organisation

Technology is good Science and Technology Science and technology are making our lives healthier, easier, and more comfortable

Science versus

Faith

Science and Technology We depend too much on science and not enough on faith

Left or Right Political Culture In political matters, people talk of ‘the left’ and ‘the right.’ How would you place your views on

this scale, generally speaking? Note: Higher more right

Democracy Political Culture How important is it for you to live in a country that is governed democratically?

Freedom of Choice Political Culture Indicate how much freedom of choice and control you feel you have over the way your life turns

out

Freedom vs.

Equality

Security Most people consider both freedom and equality to be important, but if you had to choose

between them, which one would you consider more important?
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number of cases for subsequent analysis but remaining

sufficient for linear analysis (Austin and Steyerberg 2015).

Regarding the value measures, nature connectedness

showed the highest correlations with Spirituality and Sci-

ence versus Faith. There were moderate, positive correla-

tions with Left versus Right, Growth over Environment,

and Society needs Radical Change. Moderate, negative

correlations were observed for the Importance of Democ-

racy, Friends, and Society needs Gradual Change (see

Table 6 and Fig. 3).

In order to visualise inter-relationships, we conducted a

network analysis (see Fig. 4). The clusters show that both

Science versus Faith and spirituality are largely indepen-

dent in the network, not being well connected to the pri-

mary cluster. Further, both were independent of each other,

suggesting that there is an important distinction between

general spirituality and the specific cultural tension

between science and faith. Additionally, the clustering

suggests that technology, growth orientation, and freedom

Fig. 1 Network analysis of socio-ecological factors and their relationship to nature connectedness (Red nodes indicate a negative correlation

with nature connectedness, as shown in the correlation matrix. Green nodes denote a positive correlation with nature connectedness. Triangles

represent correlations in the top third for their colour group; squares for the middle third; circles for the bottom third. Red bands indicate negative

partial correlations, while green bands indicate positive partial correlations)
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all form a cluster which was distinct but related to a cluster

related to broad beliefs about the state of society.

Linear analysis using values indicators

We ran a linear analysis predicting nature connectedness

from Growth over Environment, Importance of Democ-

racy, Importance of Friends, Spirituality, Science versus

Faith, and need for radical or gradual Societal Change. We

did not include variables with non-significant correlations.

Multicollinearity was assessed using a bivariate correlation

matrix and VIF values. All inter-correlations were below

0.80, reducing the risk of multicollinearity (Shrestha 2020),

and diagnostics suggested acceptable levels (VIFs\ 4.9).

The Durbin-Watson statistic (1.327) was used to check for

autocorrelation among the residuals, and this result indi-

cated no significant concerns. The assumptions of the linear

model were checked. While a slight deviation from perfect

normality was observed in the P-P plot, the histogram of

the standardized residuals was approximately bell-shaped,

and a scatterplot of standardized residuals against predicted

values confirmed homoscedasticity with no discernible

pattern, indicating the model’s assumptions were suffi-

ciently met for this sample size. The model accounted for

68% of the variance in nature connectedness, F(8,

28) = 8.68, p\ 0.001, Adj. R2 = 0.69. Higher levels of

nature connectedness were only significantly associated

with higher Spirituality (b = 0.813, p = 0.001) and higher

Science versus Faith (b = 0.405, p = 0.005) after

accounting for the other variables.

Development of conceptual model

The analysis of economic, socio-technical, and environ-

mental indicators was based on the framework proposed by

Richardson et al. (2022). While the Kaiser criterion and

factor analysis supported a three-factor structure, Velicer’s

MAP test suggested a single underlying component.

However, the primary objective of this analysis was not

simply data-driven item-reduction, but the theory-informed

development of a meaningful, interpretable framework for

understanding the macro-factors influencing the human–

nature relationship. While the MAP test’s single-compo-

nent result confirms that all indicators are part of a larger,

single-dimension construct (e.g. ‘all macro-factors that

influence nature connectedness’), this finding and oppor-

tunity to minimise dimensionality would obscure mean-

ingful distinctions between socioeconomic, environmental,

and land use dynamics—each of which has distinct

implications for nature connectedness and intervention

design. Merging a diverse set of indicators into a single,

undifferentiated group, while statistically plausible, would

obscure critical distinctions between social, economic, and

environmental factors, making it difficult to identify

actionable insights for policy interventions or conduct

nuanced research. Thus, it is argued that the significance of

items derived from linear analysis informed by insights

from the network analysis presents a better approach for

the development of a tentative conceptual model.

The 3-factor solution detailed above offers a more

coherent and theoretically sound interpretation than strict

adherence to a single statistical test and aligns with

established disciplinary distinctions. The first factor,

socioeconomic (indicators related to consumption, com-

merce, and ‘extinction of experience’), reflects a coherent

socioeconomic dimension of the human–nature relation-

ship. The network analysis results, which clustered Older

Adults, Ease of Business, Technology, and Urban Popu-

lation, further support this finding, providing a converging

line of evidence from a complementary analytical method.

The second factor, environment, groups indicators that are

all broadly environmental, providing another distinct and

Table 4 Pattern factor loadings and communalities for exploratory factor analysis of nature connectedness. Factor loadings[ 0.4 in bold

Factor 1 Factor 2 Factor 3 Communality

Urban Population 0.631 0.051 0.071 0.393

Older Adults 0.576 0.022 - 0.208 0.382

Mean Income 0.723 - 0.026 0.122 0.536

Ease of Business 0.782 0.153 - 0.094 0.611

Internet 0.861 - 0.088 - 0.061 0.783

Energy Use 0.597 - 0.081 0.183 0.399

Biodiversity - 0.384 0.446 0.356 0.572

Material Footprint 0.148 0.882 - 0.226 0.769

Natural disasters - 0.037 0.860 0.245 0.858

Rainfall - 0.154 0.032 0.697 0.537

Cultivated Land - 0.239 0.066 2 0.418 0.224

www.kva.se/en 123

Ambio



T
a
b
le

5
C
o
rr
el
at
io
n
m
at
ri
x
o
f
o
b
je
ct
iv
e
co
u
n
tr
y
-l
ev
el

in
d
ic
at
o
rs
.
*
*
C
o
rr
el
at
io
n
is

si
g
n
ifi
ca
n
t
at

th
e
0
.0
1
le
v
el

(2
-

ta
il
ed
).

*
C
o
rr
el
at
io
n
is
si
g
n
ifi
ca
n
t
at

th
e
0
.0
5
le
v
el

(2
-

ta
il
ed
)

N
at
u
re

C
o
n
n
ec
te
d
n
es
s

U
rb
an
is
at
io
n

O
ld
er

A
d
u
lt
s

M
ea
n

In
co
m
e

E
as
e
o
f

B
u
si
n
es
s

In
te
rn
et

E
n
er
g
y

U
se

B
io
d
iv
er
si
ty

C
u
lt
iv
at
ed

L
an
d

M
at
er
ia
l

F
o
o
tp
ri
n
t

N
at
u
ra
l

d
is
as
te
rs

R
ai
n
fa
ll

S
D
G

R
an
k

N
at
u
re

C
o
n
n
ec
te
d
n
es
s

U
rb
an
is
at
io
n

-
0
.4
0
8
*
*

O
ld
er

A
d
u
lt
s

-
0
.4
1
9
*
*

0
.2
9
6
*

M
ea
n
In
co
m
e

-
0
.3
9
8
*
*

0
.4
5
6
*
*

0
.3
4
6
*
*

E
as
e
o
f

B
u
si
n
es
s

-
0
.5
3
7
*
*

0
.3
3
3
*
*

0
.5
4
2
*
*

0
.5
5
5
*
*

In
te
rn
et

-
0
.4
5
4
*
*

0
.7
0
3
*
*

0
.4
6
4
*
*

0
.5
9
0
*
*

0
.6
7
9
*
*

E
n
er
g
y
U
se

-
0
.3
3
2
*
*

0
.4
4
0
*
*

0
.1
7
1

0
.4
7
3
*
*

0
.4
0
8
*
*

0
.4
6
5
*
*

B
io
d
iv
er
si
ty

0
.3
0
4
*

-
0
.1
4
4

-
0
.2
9
9
*

-
0
.3
1
7
*

-
0
.2
8
2
*

-
0
.3
8
4
*
*

-
0
.4
5
5
*
*

C
u
lt
iv
at
ed

L
an
d

0
.0
9
7

-
0
.1
3
6

-
0
.0
5
2

-
0
.2
6
2
*

-
0
.1
8
1

-
0
.1
6
7

-
0
.2
9
3
*

-
0
.0
3
5

M
at
er
ia
l

F
o
o
tp
ri
n
t

-
0
.1
3
6

0
.0
1
4

0
.0
5
0

-
0
.0
1
2

0
.1
5
7

-
0
.0
7
5

-
0
.0
1
5

0
.3
0
6
*

0
.0
8
6

N
at
u
ra
l

d
is
as
te
rs

-
0
.1
1
1

-
0
.0
5
5

-
0
.1
1
2

-
0
.1
1
9

-
0
.0
1
8

-
0
.2
9
3
*

-
0
.0
9
4

0
.5
6
3
*
*

-
0
.1
3
9

0
.7
0
0
*
*

R
ai
n
fa
ll

0
.1
8
3

-
0
.1
4
9

-
0
.1
0
7

-
0
.0
8
8

-
0
.1
6
1

-
0
.2
7
6
*

-
0
.0
1
0

0
.5
1
3
*
*

-
0
.1
9
5

-
0
.0
3
7

0
.3
0
2
*

S
D
G

R
an
k

-
0
.3
9
9
*
*

0
.3
4
7
*
*

0
.8
7
6
*
*

0
.5
2
1
*
*

0
.6
3
4
*
*

0
.6
3
9
*
*

0
.2
7
5
*

-
0
.3
6
3
*
*

-
0
.1
4
9

-
0
.0
4
9

-
0
.2
0
6

-
0
.0
6
2

123 www.kva.se/en

Ambio



interpretable dimension. The third factor, weather and land

use, cleanly separates rainfall and cultivated land, two

factors that are distinct from the other two groups and are

crucial for understanding ecological dynamics.

The findings indicate that significant relationships

between objective country-level indicators of socio-

ecological context and nature connectedness are primarily

urbanisation and ease of business, with biodiversity high-

lighted in the network analysis. Urbanisation, or non-rural

living away from nature, clearly links to biodiversity and

access to nature. Regarding values, they accounted for a

substantially larger proportion of the variance in nature

Fig. 2 Scatter plots of objective country-level indicators versus nature connectedness. Shaded regions reflect standard-error bands
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connectedness; however, identifying key factors with the

same depth of analysis was not feasible. Nonetheless, some

distinct directions emerged from linear analysis and net-

work analysis. These analyses suggested that spiritual

beliefs and attitudes towards science and technology are

distinct and crucial correlates of nature connectedness. In

sum, the key macro-level influences that interact to shape

levels of nature connectedness are ease of business,

urbanisation, and access to biodiversity from the socio-

ecological context. With spirituality and the balance

between dependence on faith or science from the socio-

political values.

These four factors from the analysis are positioned

within a tentative conceptual model represented by an ‘X’

(see Fig. 5). Rather than a conceptual model driven by

World Bank terminology, for the purposes of interpretation

and future work on the human–nature relationship, each of

the four arms has a suggested name: Urban Nature reflects

the meaning of urbanisation in the current context; Sci-tech

Attitudes reflect the balance between dependence on faith

or science and sits opposite Spirituality, which reflects

humanity’s search for deeper meaning and connection

beyond the material world. Finally, for ease of business

activity to be a significant factor in nature connectedness it

must reflect the relationship between business, societal

structures, policies, and societal impact, reflected by the

term socioeconomics.

Ancillary objective: Comparison of nature

connectedness and SDG rank scores

Table 6 shows that Sustainable Development Rank Scores

showed a high negative correlation with Spirituality (r = -

0.793). There were also moderate, negative relationships

with Science versus Faith, Society needs Radical Change,

and Growth over Environment. Finally, there was a mod-

erate correlation with the Importance of Democracy. SDG

scores tended to be higher in stable countries with positive

attitudes to science where democracy is seen as more

important than spirituality.

DISCUSSION

Nature connectedness is increasingly recognised as a crit-

ical factor in addressing environmental crises and as a

construct that can be targeted for transformative change

(IPBES 2024). However, there is limited understanding of

the macro-level factors influencing the human–nature

relationship at a societal level. This study utilised data from

a diverse set of 61 countries to explore the relationship

between both objective country-level indicators of the

socio-ecological context and subjective country-level

indicators of socio-political values with nature connected-

ness. The analysis revealed that several key objective and

Table 6 Values correlation matrix (Significant correlates of nature connectedness only)

Nature

Connectedness

Growth over

Environment

Importance

of

Democracy

Friends

Importance

in Life

Science

versus

Faith

Society needs

radical

change

Society needs

gradual

change

Spirituality Left

versus

Right

Nature Connectedness

Growth over

Environment

0.308*

Importance of

Democracy

- 0.340* - 0.437**

Friends

Importance

in Life

- 0.294* - 0.126 0.237

Science versus

Faith

0.543** 0.328 - 0.308 - 0.260

Society needs

radical

change

0.387* 0.666** - 0.580** 0.129 0.271

Society needs

gradual

change

- 0.375* - 0.148 0.324 0.099 - 0.151 - 0.399*

Spirituality 0.480** 0.460** - 0.290* - 0.140 0.245 0.552** - 0.289

Left versus

Right

0.411** 0.384** - 0.315* - 0.450** 0.348 0.353 - 0.405* 0.651**

SDG Rank - 0.399** - 0.454** 0.417** 0.097 - 0.527** - 0.528** 0.243 - 0.793** - 647**
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subjective country-level indicators were significantly

associated with nature connectedness. These findings are

discussed below, and their groupings are used to propose

an updated conceptual model of key macro-factors in the

human–nature relationship. Finally, the results are exam-

ined in relation to the Sustainable Development Index,

emphasising the need for suitable metrics to guide and

monitor the human–nature relationship.

Fig. 3 Scatter plots of socio-political values versus nature connectedness. Shaded regions reflect standard-error bands
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Which objective country-level indicators of socio-

ecological context are associated with nature

connectedness?

The linear analysis showed that the socio-ecological vari-

ables accounted for over 29% of the variance in nature

connectedness across the 61 countries, with higher levels of

urban population and ease of business showing significant

negative relationships. Notably, ease of business was

identified as a key factor in the network analysis. These

themes of urban population disconnection and business

align with the target areas recommended in the IPBES

(2024) Transformative Change Report. It is also important

to consider the inter-relationships between the various

macro-factors. The network analysis depicted in Fig. 2

demonstrated that ease of business clusters with technol-

ogy, urbanicity, and population metrics, rather than mean

income, which was isolated. This clustering of the four

strongest negative correlates of nature connectedness sug-

gests that socio-technological development plays a crucial

role in the human–nature relationship, rather than wealth.

Lastly, although there are stronger correlates, the network

analysis also indicated that biodiversity had a strong,

positive relationship with nature connectedness.

The location of causality is an important consideration.

The existing literature (e.g. Eckersley 2000; Hamilton

2002) suggests that greater socioeconomic progress may be

associated with disconnection from nature. Conversely, it

could be argued that populations living in harmony with

nature are less focused on socioeconomic advancement,

indicating that nature connectedness might precede eco-

nomic development. While causality is a concern, socio-

technical–economic systems and structures clearly play a

significant role in the human–nature relationship and sug-

gest that further research on the influence of macro-level

policy levers is warranted. On a practical level, factors such

as technology, business focus, and urbanisation offer

potential levers for change. Urbanisation, in particular, is

linked to exposure to nature and has a relationship with

biodiversity, aligning with the goal of biodiversity

restoration.

Fig. 4 Network analysis of socio-political values and their relationship to nature connectedness (Red nodes indicate a negative correlation with

nature connectedness, as shown in the correlation matrix. Green nodes denote a positive correlation with nature connectedness. Triangles

represent correlations in the top third for their colour group; squares for the middle third; circles for the bottom third. Red bands indicate negative

partial correlations, while green bands indicate positive partial correlations)
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Which subjective country-level indicators and socio-

political values are associated with nature

connectedness?

Moving to indicators from the World Values Survey, the

linear analysis showed that socio-political values accoun-

ted for over 68% of the variation in nature connectedness,

with greater spirituality and feeling that there is too much

dependence on science over faith significantly associated

with higher levels of nature connectedness. Surprisingly,

there was a very weak correlation between nature con-

nectedness and membership of environmental organisa-

tions. Similarly, freedom of choice, freedom versus

equality, trust in neighbours, and valuing for more tech-

nology were all weak correlates.

Overall, political culture had few significant associa-

tions, beyond a limited role for left or right leaning, which

was clustered with spirituality in the network analysis.

Views on the dominance of science or faith had a strong,

independent influence. The network analysis showed that

most of the remaining values related to democracy, society,

freedom, trust, equality, politics, technological progress,

had many inter-relationships. These form two clusters that

can be termed societal cooperation and collective world-

views. This again highlights the unexpectedly isolated and

less significant role of environmental organisation

membership. As one would expect, values matter, yet the

environmental values one might have expected to be

important instead appear less critical than those related to

spiritualty, faith, and science. The network analysis also

showed a positive association between valuing growth over

the environment and the need for radical, rather than

gradual change. This, together with the negative relation-

ships between nature connectedness and valuing social

connections, stable society, environmental protection, and

democracy likely reflect disparities in affluence between

countries, often summarised by the grouping of global

North and South. Where affluence is low, growth is seen as

more important than the environment, even though nature

connectedness is higher.

The results highlight values related to faith and spiri-

tuality, which is also highlighted in the IPBES (2024)

analysis of aspirations for desirable futures for humans and

nature. Ultimately, spirituality relates to the human desire

to find meaning in life and a more spiritual outlook can be

part of a connection with nature (Niigaaniin and MacNeill

2022). This link provides some practical ways forward to

improve the human–nature relationship. For example, the

pathways to nature connectedness (Lumber et al. 2017)

include meaning—and incidentally, experimental manipu-

lations of reflections on meaning in life have shown that

meaning is causally associated with increased nature

Fig. 5 How to target the human–nature relationship: key macro-factors in the human–nature relationship and approaches to change
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connectedness (Lengieza 2024). Moreover, there are pro-

posals, supported by authoritative evidence reviews (e.g.

IPBES 2024), on how this can be operationalised at societal

scale to increase sensory, meaningful and emotional

engagement with nature across policy areas such as edu-

cation, health, housing, arts, health and transport

(Richardson et al. 2022).

How well do the previously derived socio-ecological

context indicator groupings fit the categories derived

by Richardson et al’s (2022) typology?

The analysis of economic, socio-technical, and environ-

mental indicators was based on the framework proposed by

Richardson et al. (2022). The current study, however,

identifies limitations in that initial framework due to the

combination of experience extinction and consumption and

commerce items in the factor analysis, which suggested six

broadly socioeconomic items in a socioeconomic factor.

The ease of business metric reflects this group and the

original indicator group of commerce effectively. This

grouping also includes urbanisation and older adults from

the extinction of experience group. Therefore, the analysis

suggests merging these groups, as described in the devel-

opment of the tentative conceptual model.

Tentative conceptual model

Recognising the failing human–nature relationship as a

causal issue of climate change and biodiversity loss, there

is a need for policy initiatives to transform this relationship

(IPBES 2024). Evidence-based frameworks, such as the

pathways to nature connectedness, are informing policy

and practice (Richardson et al. 2020; SEI and CEEW

2022). However, targeting societal leverage points, such as

macro-factors, is necessary. Since the initial framework

proposed by Richardson et al. (2022) for exploring macro-

factors in nature connectedness did not align with the

results, it was necessary to propose a new conceptual

model, see Fig. 4. Such a model will be useful for

informing future research and policy initiatives. To facili-

tate such work, each factor arm in the proposed model has

a suggested indicator name: Access to Biodiversity for

Urban Nature and Sci-tech Attitudes for the balance

between Spirituality and Science, with Ease of Business

and Spiritualty remaining the same. Indicators and metrics

matter as policy-driven action tends to follow the metrics

by which success is operationalised. A relevant recent

example is the Kunming-Montreal Global Biodiversity

Framework (Convention on Biological Diversity 2022),

which recognises that nature in urban and densely popu-

lated societies can influence nature connectedness (Target

12). However, the monitoring indicator selected is solely

access based, namely the ‘Average share of the built-up

area of cities that is green/blue space for public use for all.’

In the spirit of the Iceberg model (Evbuoma et al. 2021),

the socio-ecological pair are positioned above the socio-

political values pair. The socio-ecological context of

business systems and urbanisation represent tangible parts

of the ‘outer’ world ‘above the waves,’ while factors

derived from values such as spirituality and attitudes

towards science reflect the ‘inner’ world of the human

mind. Figure 5 presents the key macro-factors from the

results above in a way that acknowledges the interaction

and integration between the inner and outer domains sug-

gested by embodied and situated approaches to mind (c.f.

Thompson 2010). This emphasises the need for policy and

research to advance beyond tangible features and infras-

tructure to encompass faith and values—and cultural fac-

tors, more broadly. This is particularly significant as values

explained a greater proportion of the variance in nature

connectedness, as indicated by the blue shading.

The suggested axis pairings are posited rather

than derived directly from the results. Attitudes to tech-

nology, as measured by internet usage in the current study,

are positively tied to socioeconomic development. This

axis relates to techno-social dynamics. Similarly, broadly

in the human–nature relationship context, spiritual aspects

are related to higher levels of biodiversity and lower

urbanisation, suggesting a form of sacred ecology or faith

in nature, which in policy terms relates to urban green

spaces.

Future research

The tentative conceptual model of key macro-factors in the

human–nature relationship and approaches to change has a

basis in the results, but also forms a catalyst for discussion

on the direction of future research. The upper socio-eco-

logical systems indicate a need for changes in political,

economic, and business regulations related to urbanisation

and biodiversity in order to improve the human–nature

relationship, reflecting the current trend in eco-social pol-

icy research (Schulze-Waltrup 2023). These changes could

range from concepts such as Biodiversity Net Gain in the

UK to initiatives such as rights for nature (Borràs 2016)

and nature being represented on company boards of

directors (Faith in Nature 2022). Structural changes have

significant transformative potential (Eckersley 2022), and

theories of systems change (e.g. leverage points; Meadows

1999) have been integrated with the pathways to nature

connectedness framework (Richardson et al. 2020).

Moreover, governance systems should recognise the

interaction between structures and worldviews (techno-

social dynamics). These socio-ecological systems also
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encompass initiatives to introduce biodiversity into urban

areas.

The concept of structural socio-ecological systems and

the interconnected and dynamic relationship between

human societies and their surrounding ecological environ-

ments represented in the upper half of the ‘X’ are more

familiar and tangible than notions of ‘techno-spiritual’

integration suggested by the lower half, and the WVS faith

versus science item itself. The rapid technological evolu-

tion since the industrial revolution, which coincided with

environmental crises and a human–nature disconnect, has

not been matched by rapid spiritual development. This

disparity raises questions regarding how a technologically

advanced culture accommodates spirituality (cf. Coeckel-

bergh 2010).

Similarly, notions of ‘sacred green spaces’ that encom-

pass spirituality and access to biodiversity are less familiar.

The associations found between spiritual beliefs and bio-

diversity for fostering nature connectedness suggests a

sacred ecology informed by knowledge–practice–belief

systems surrounding the relationships between living

beings and their environment (Berkes 2017; Burgos-Ayala

et al. 2020). Although sacredness, spirituality, and the

human–nature relationship are challenging areas for policy

formulation, they are addressed in research (e.g. Ives and

Kidwell 2019), proposed in UK policy (Dasgupta 2021),

and implemented in certain countries. For instance, Ecua-

dor has incorporated the rights of nature and the Indigenous

concept of Buen Vivir, or living in harmony, into its con-

stitution (Altmann 2020). Concepts such as sacredness and

harmony are fundamental to fostering a positive relation-

ship with nature, as exemplified by the principle of Buen

Vivir. Achieving harmonious societies necessitates a bio-

scientific perspective that integrates science, spirituality,

commerce, and biodiversity (cf. Ibrahim et al. 2018), pro-

moting a relational approach that avoids positioning busi-

ness against nature and spirit against science. The current

analysis indicates that there are metrics and indicators

available that could assist in shaping change and moni-

toring progress.

While policy proposals can be informed by the current

analysis, initiatives such as Buen Vivir highlight the need to

consider the context of specific countries and communities.

For instance, in more affluent countries, there may be a

greater need to balance scientific advancement with spiri-

tuality, the adoption of sustainable business practices, and

the protection and restoration of biodiversity. Conversely,

in less affluent countries, the emphasis might be on

enhancing science and technology due to their crucial role

in fostering economic development (Ahmed and Shimada

2019). However, it is imperative that this technological

advancement be pursued alongside efforts to preserve

biodiversity and spirituality, as well as implementing

thoughtful business regulations.

The discussion of factors involved in the human–nature

relationship engages with a variety of literatures from

systems and structural changes related to economic and

political environments and biodiversity. However, it does

not constitute a focussed field of study, despite its impor-

tance for achieving sustainability. There is a need to syn-

thesise perspectives to examine the individual, cultural, and

spatial factors influencing people’s relationships with nat-

ure and the complex interactions within societal systems.

How does nature connectedness compare

as an indicator to SDG Ranking?

SDG ranking scores were very highly correlated to lower

Spirituality and an Older Population with strong relation-

ships to income, ease of business, and internet usage. SDG

scores tend to be higher in stable countries with positive

attitudes to science and where democracy is valued. SDG

scores could reflect that developed countries are doing

more because they are less sustainable, but we suggest they

reflect level of development with much of the variance

explained by socioeconomic indicators. The SDGs are

more related to socioeconomic development (e.g. poverty,

hunger, health, education, industry, justice, clean water and

energy), with only two goals related directly to nature: life

on land and life on water. The SDGs should tap into or

improve the human–nature relationship. Indeed, only one

SDG has a significant correlation to nature connectedness

and that is at a moderate level (Feucht et al. 2024). These

findings, together with those above, highlight the potential

of initiatives such as the Inner Development Goals which

aim to promote inner growth through purposeful and pro-

ductive lives and bring about transformational change in

sustainability (Ankrah et al. 2023).

Limitations

As discussed in the approach to analysis, although aggre-

gated data provide an initial step to generate population-

level hypotheses, it is crucial not to assume that statistical

relationships at the group level apply to individuals. As

further discussed in the approach, although having data

from 61 countries is notable, this is less than a third of all

countries worldwide. This figure limits analytic options,

but those taken were justifiable. A larger dataset would be

more suitable for curvilinear analysis, representing a lim-

itation of the current work. As with any archival data

analysis, and especially with archival data analysis at the

country level, the indicators used to operationalise these

constructs were far from perfect, as those gathered and

shared by organisations such as the World Bank tend to
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focus on commerce, development, and environment.

However, overall, analyses within this limited sample of

countries revealed that each indicator grouping was asso-

ciated with country-level nature connectedness. This sup-

ports the notion that macro-level factors in these groupings

may be related to people’s relationship with nature and

provides a list of potential metrics for further investigation

with a larger, more globally diverse sample. The sample

required translations into several languages, and this pre-

sents a potential source of variability, but previous analyses

has shown the CNS-7 achieved scalar invariance across

gender and age, as well as partial scalar invariance across

national groups and languages (Swami et al. 2024). Fur-

ther, whereas the WVS uses representative samples, the

BINS did not, but steps to minimise response biases were

taken (Swami et al. 2022). Further still, there is limited

understanding of how the two sets of subjective and

objective metrics are related to each other. Finally, no

items were specifically designed to test Kellert’s frame-

work, so these proxies may not be the best ones. However,

Kellert’s framework was an initial starting point to inform

exploratory work into macro-factors, the present paper uses

it as a stepping-stone to suggest a tentative and hopefully

more appropriate conceptual model, rather than test a

framework derived for other purposes.

CONCLUSION

Our extensive analysis involving numerous countries has

identified important macro socio-ecological factors and

values indicators that can explain the various levels of nature

connectedness. These insights are important for policy ini-

tiatives aimed at enhancing the human–nature relationship.

The breadth of the study has significant implications for

human–nature relationship research, demonstrating that

social, scientific, and spiritual values explain nature con-

nectedness more than tangible socio-ecological factors. The

results also highlight limitations in the SDG approach and

can therefore, help guide global policies to foster a better

human–nature relationship. Key findings suggest that

socioeconomic conditions, biodiversity, spirituality, and

attitudes towards technology are associated with nature

connectedness. For a renewed relationship with nature,

structural socioeconomic systems and biodiversity efforts

must align with ‘techno-spiritual’ aspects. The integration of

technological advancements and spiritual evolution is per-

haps key for addressing the human–nature disconnect,

emphasising the need for new concepts like ‘sacred ecology’

and techno-social dynamics. Addressing these factors is

often overlooked in approaches to ensuring the wellbeing of

both humanity and the environment.
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Burgos-Ayala, A., A. Jiménez-Aceituno, A. M. Torres-Torres, D.

Rozas-Vásquez, and D. P. Lam. 2020. Indigenous and local

knowledge in environmental management for human-nature

connectedness: A leverage points perspective. Ecosystems and
People 16: 290–303. https://doi.org/10.1080/26395916.2020.

1817152.

Chandler, D. 2013. The world of attachment? The post-humanist

challenge to freedom and necessity. Millennium 41: 516–534.

https://doi.org/10.1177/0305829813481840.

Coeckelbergh, M. 2010. The spirit in the network: Models for

spirituality in a technological culture. Zygon 45: 957–978.

https://doi.org/10.1111/j.1467-9744.2010.01144.x.

Convention on Biological Diversity. 2022. Kunming-Montreal Global

Biodiversity Framework. Retrieved 29 September, 2025, from

https://www.cbd.int/gbf/

Csardi, G. 2013. Package ‘‘igraph’’: Network analysis and visualiza-

tion. Retrieved 29 September, 2025, from http://igraph.

sourceforge.net

Dasgupta, S. P. 2021. The economics of biodiversity the Dasgupta
review, 610. London: HM Treasury.

Drescher, M., Y. H. Kim, and G. K. Warriner. 2022. Private

landowners’ childhood nature experiences affect their feelings of

connectedness-to-nature and land stewardship as adults. Biolog-
ical Conservation 274: 109713. https://doi.org/10.1016/j.biocon.

2022.109713.

Duffy, S., and M. Verges. 2010. Forces of nature affect implicit

connections with nature. Environment and Behavior 42:

723–739. https://doi.org/10.1177/0013916509338552.

Eckersley, R. 2000. The mixed blessings of material progress:

Diminishing returns in the pursuit of happiness. Journal of
Happiness Studies 1: 267–292. https://doi.org/10.1023/A:

1010040010239.

Eckersley, R. 2022. Greening states and societies: From transitions to

great transformations. In Trajectories in Environmental Politics,
242–262. New York: Routledge.

Evbuoma, E. I., M. Hu, A. Farrell, W. Liem, and E. Ballard. 2021.

Systems Thinking Iceberg: Diving Beneath the Surface in

Education Systems. Methods Brief Series 1.01: Systems Think-

ing Foundations. Retrieved 29 September, 2025, from https://doi.

org/10.7936/g9eh-8176.

Faith in Nature. 2022. Nature on the Board. Retrieved 29 September,

2025, from https://ecojurisprudence.org/wp-content/uploads/

2022/11/Faith-In-Nature_NOTB_GUIDE.pdf

Feucht, V., P. W. Dierkes, and M. W. Kleespies. 2024. Ranking our

future: University students’ prioritization of Sustainable Devel-

opment Goals and their connection to nature. Sustainable
Development. 33: 3266–3282. https://doi.org/10.1002/sd.3278.

Gauthier, P. E., D. Chungyalpa, R. I. Goldman, R. J. Davidson, and C.

D. Wilson-Mendenhall. 2025. Mother Earth kinship: Centering

Indigenous worldviews to address the Anthropocene and rethink

the ethics of human-to-nature connectedness. Current Opinion in
Psychology 64: 102042. https://doi.org/10.1016/j.copsyc.2025.

102042.

Hamilton, C. 2002. Dualism and sustainability. Ecological Economics
42: 89–99. https://doi.org/10.1016/S0921-8009(02)00051-4.

Hedlund-de Witt, A., J. de Boer, and J. J. Boersema. 2014. Exploring

inner and outer worlds: A quantitative study of worldviews,

environmental attitudes, and sustainable lifestyles. Journal of
Environmental Psychology 37: 40–54. https://doi.org/10.1016/j.

jenvp.2013.11.005.

Ibrahim, F. H., G. S. Rawat, T. Yahara, M. Abi-Said, R. T. Corlett, F.

Courchamp, T. Yamakita, et al. 2018. Status, trends and future

dynamics of biodiversity and ecosystems underpinning nature’s

contributions to people. In The IPBES regional assessment
report on biodiversity and ecosystem services for Asia and the
Pacific, 220–336. Secretariat of the Intergovernmental Science-

Policy Platform on Biodiversity and Ecosystem Services: Bonn.

https://doi.org/10.5281/zenodo.3237373.

IPBES. 2024. Summary for Policymakers of the Thematic Assessment
Report on the Underlying Causes of Biodiversity Loss and the
Determinants of Transformative Change and Options for
Achieving the 2050 Vision for Biodiversity of the Intergovern-
mental Science-Policy Platform on Biodiversity and Ecosystem
Services, eds. K. O’Brien, L. Garibaldi, A. Agrawal, E. Bennett,
O. Biggs, R. Calderón Contreras, E. Carr, N. Frantzeskaki, et al..

Bonn: IPBES secretariat

Ives, C. D., and J. Kidwell. 2019. Religion and social values for

sustainability. Sustainability Science 14: 1355–1362. https://doi.

org/10.1007/s11625-019-00657-0.

Jung, S. 2013. Exploratory factor analysis with small sample sizes: A

comparison of three approaches. Behavioural Processes 97:

90–95. https://doi.org/10.1016/j.beproc.2012.11.016.

Kaiser, H. F. 1960. The application of electronic computers to factor

analysis. Educational and Psychological Measurement 20:

141–151. https://doi.org/10.1177/001316446002000116.

Kellert, S. H. 1993. The biological basis for human values of nature.

In The Biophilia Hypothesis, ed. S. H. Kellert and E. O. Wilson,

42–69. Washington, D.C.: Island Press.

Kesebir, S., and P. Kesebir. 2017. A growing disconnection from

nature is evident in cultural products. Perspectives on Psycho-
logical Science 12: 258–269. https://doi.org/10.1177/

1745691616662473.

Kim, S. 2015. ppcor: An R Package for a Fast Calculation to Semi-

partial Correlation Coefficients. Communications for Statistical
Applications and Methods 22: 665–674. https://doi.org/10.5351/
CSAM.2015.22.6.665.

Kleespies, M. W., and P. W. Dierkes. 2023. Connection to nature of

university students in the environmental field—an empirical

study in 41 countries. Biological Conservation 283: 110093.

https://doi.org/10.1016/j.biocon.2023.110093.

Larson, L.R., R. Szczytko, E.P. Bowers, L.E. Stephens, K.T.

Stevenson and M.F. Floyd. 2019. Outdoor time, screen time,

and connection to nature: troubling trends among rural youth?.

Environment and Behavior 51: 966–991. https://doi.org/10.1177/
0013916518806.

Lengieza, M. L. 2024. Eudaimonic self-expansion: The effects of

eudaimonic reflections on nature connectedness. Journal of
Environmental Psychology 94: 102231. https://doi.org/10.1016/j.
jenvp.2024.102231.

Lengieza, M. L., and J. K. Swim. 2021. The Paths to Connectedness:

A Review of the Antecedents of Connectedness to Nature.

Frontiers in Psychology 12: 763231. https://doi.org/10.3389/

fpsyg.2021.763231.

Lengieza, M. L., R. Aviste, and J. K. Swim. 2023a. Nature as

community: An overlooked predictor of pro-environmental

intentions. Journal of Environmental Psychology 91: 102127.

https://doi.org/10.1016/j.jenvp.2023.102127.

Lengieza, M. L., R. Aviste, and M. Richardson. 2023b. The human–

nature relationship as a tangible target for pro-environmental

behaviour—Guidance from interpersonal relationships. Sustain-
ability 15: 12175. https://doi.org/10.3390/su151612175.

www.kva.se/en 123

Ambio

https://doi.org/10.3389/fpsyg.2023.1285212
https://doi.org/10.3389/fpsyg.2023.1285212
https://doi.org/10.4324/9781315114644
https://doi.org/10.4324/9781315114644
https://doi.org/10.1017/S204710251500028X
https://doi.org/10.1089/eco.2017.0007
https://doi.org/10.1080/26395916.2020.1817152
https://doi.org/10.1080/26395916.2020.1817152
https://doi.org/10.1177/0305829813481840
https://doi.org/10.1111/j.1467-9744.2010.01144.x
https://www.cbd.int/gbf/
http://igraph.sourceforge.net
http://igraph.sourceforge.net
https://doi.org/10.1016/j.biocon.2022.109713
https://doi.org/10.1016/j.biocon.2022.109713
https://doi.org/10.1177/0013916509338552
https://doi.org/10.1023/A:1010040010239
https://doi.org/10.1023/A:1010040010239
https://doi.org/10.7936/g9eh-8176
https://doi.org/10.7936/g9eh-8176
https://ecojurisprudence.org/wp-content/uploads/2022/11/Faith-In-Nature_NOTB_GUIDE.pdf
https://ecojurisprudence.org/wp-content/uploads/2022/11/Faith-In-Nature_NOTB_GUIDE.pdf
https://doi.org/10.1002/sd.3278
https://doi.org/10.1016/j.copsyc.2025.102042
https://doi.org/10.1016/j.copsyc.2025.102042
https://doi.org/10.1016/S0921-8009(02)00051-4
https://doi.org/10.1016/j.jenvp.2013.11.005
https://doi.org/10.1016/j.jenvp.2013.11.005
https://doi.org/10.5281/zenodo.3237373
https://doi.org/10.1007/s11625-019-00657-0
https://doi.org/10.1007/s11625-019-00657-0
https://doi.org/10.1016/j.beproc.2012.11.016
https://doi.org/10.1177/001316446002000116
https://doi.org/10.1177/1745691616662473
https://doi.org/10.1177/1745691616662473
https://doi.org/10.5351/CSAM.2015.22.6.665
https://doi.org/10.5351/CSAM.2015.22.6.665
https://doi.org/10.1016/j.biocon.2023.110093
https://doi.org/10.1177/0013916518806
https://doi.org/10.1177/0013916518806
https://doi.org/10.1016/j.jenvp.2024.102231
https://doi.org/10.1016/j.jenvp.2024.102231
https://doi.org/10.3389/fpsyg.2021.763231
https://doi.org/10.3389/fpsyg.2021.763231
https://doi.org/10.1016/j.jenvp.2023.102127
https://doi.org/10.3390/su151612175


Lengieza, M. L., M. Richardson, and R. Aviste. 2025. Situation

Networks: The emotions and activities that are central to nature-

connectedness experiences. Journal of Environmental Psychol-
ogy 101: 102491. https://doi.org/10.1016/j.jenvp.2024.102491.

Logan, A. C., and S. L. Prescott. 2022. Planetary health: We need to

talk about narcissism. Challenges 13: 19. https://doi.org/10.

3390/challe13010019.

Loney, T., and N. J. Nagelkerke. 2014. The individualistic fallacy,

ecological studies and instrumental variables: A causal interpre-

tation. Emerging Themes in Epidemiology 11: 1–6. https://doi.

org/10.1186/1742-7622-11-18.

Lumber, R., M. Richardson, and D. Sheffield. 2017. Beyond knowing

nature: Contact, emotion, compassion, meaning, and beauty are

pathways to nature connection. PLoS ONE 12: e0177186. https://

doi.org/10.1371/journal.pone.0177186.

Mackay, C.M., and M.T. Schmitt. 2019. Do people who feel

connected to nature do more to protect it? A meta-analysis.

Journal of Environmental Psychology 65: 101323. https://doi.

org/10.1016/j.jenvp.2019.101323.

Mayer, F. S., and C. M. Frantz. 2004. The Connectedness to Nature

Scale: A measure of individuals’ feeling in community with

nature. Journal of Environmental Psychology 24: 503–515.

https://doi.org/10.1016/j.jenvp.2004.10.001.

Meadows, D. 1999. Leverage points. Places to Intervene in a System.
The Sustainability Institute, Hartland, VT, 19: 28.

Neumayer, E. 2004. The environment, left-wing political orientation

and ecological economics. Ecological Economics 51: 167–175.

https://doi.org/10.1016/j.ecolecon.2004.06.006.

Ng, H. K. S., and A. N. M. Leung. 2022. Nature Connectedness and

Nature Exposure Interactively Influence Social Dominance

Orientation and Policy Support for Marginalized Groups during

the COVID-19 Pandemic. Environment and Behavior 54:

412–449. https://doi.org/10.1177/00139165211031198.

Niigaaniin, M., and T. MacNeill. 2022. Indigenous culture and nature

relatedness: Results from a collaborative study. Environmental
Development 44: 100753. https://doi.org/10.1016/j.envdev.2022.
100753.

O’Connor, B. P. 2000. SPSS and SAS programs for determining the

number of components using parallel analysis and Velicer’s

MAP test. Behavior Research Methods, Instrumentation, and
Computers 32: 396–402. https://doi.org/10.3758/BF03200807.

Pedhazur, E. 1997. Multiple regression in behavioral research:
Explanation and prediction, 3rd ed., 1058. Fort Worth, TX:

Harcourt Brace.

Pocock, M. J., I. Hamlin, J. Christelow, H. A. Passmore, and M.

Richardson. 2023. The benefits of citizen science and nature-

noticing activities for well-being, nature connectedness and pro-

nature conservation behaviours. People and Nature 5: 591–606.

https://doi.org/10.1002/pan3.10432.

Pritchard, A., M. Richardson, D. Sheffield, and K. McEwan. 2020.

The relationship between nature connectedness and eudaimonic

well-being: A meta-analysis. Journal of Happiness Studies 21:

1145–1167. https://doi.org/10.1007/s10902-019-00118-6.

R Core Team. 2024. R: A Language and Environment for Statistical

Computing. Retrieved 29 September, 2025, from https://www.R-

project.org/

Richardson, M., J. Dobson, D. J. Abson, R. Lumber, A. Hunt, R.

Young, and B. Moorhouse. 2020. Applying the pathways to

nature connectedness at a societal scale: A leverage points

perspective. Ecosystems and People 16: 387–401. https://doi.org/
10.1080/26395916.2020.1844296.

Richardson, M., I. Hamlin, L. R. Elliott, and M. P. White. 2022.

Country-level factors in a failing relationship with nature: Nature

connectedness as a key metric for a sustainable future. Ambio 51:
2201–2213. https://doi.org/10.1007/s13280-022-01744-w.

Roumeliotis, S., S. Abd ElHafeez, K. J. Jager, F. W. Dekker, V.

S. Stel, A. Pitino, C. Zoccali, and G. Tripepi. 2021. Be careful

with ecological associations. Nephrology 26: 501–505. https://

doi.org/10.1111/nep.13861.

Samus, A., C. Freeman, K. J. Dickinson, and Y. Van Heezik. 2022.

Relationships between nature connectedness, biodiversity of

private gardens, and mental well-being during the Covid-19

lockdown. Urban Forestry and Urban Greening 69: 127519.

https://doi.org/10.1016/j.ufug.2022.127519.

Schiavone, F., G. Rivieccio, F. Paolone, and A. Rocca. 2021. The

macro-level determinants of user entrepreneurship in healthcare:

An explorative cross-country analysis. Management Decision
59: 1158–1178. https://doi.org/10.1108/MD-10-2019-1427.

Schultz, P.W. 2002. Inclusion with nature: The psychology of human-

nature relations. In Psychology of sustainable development,
Boston, 61–78. Springer, US: MA. https://doi.org/10.1007/978-

1-4615-0995-0.

Schulze Waltrup, R. 2023. An eco-social policy typology: From system

reproduction to transformation. Global Social Policy 23:

14680181231205776. https://doi.org/10.1177/14680181231205777.

SEI and CEEW. 2022. Stockholm?50: Unlocking a Better Future.
Stockholm: Stockholm Environment Institute.

Shrestha, N. 2020. Detecting multicollinearity in regression analysis.

American Journal of Applied Mathematics and Statistics 8:

39–42. https://doi.org/10.12691/ajams-8-2-1.

Swami, V., U. S. Tran, S. Stieger, and M. Voracek. 2022. Developing

a model linking self-reported nature exposure and positive body

image: A study protocol for the Body Image in Nature Survey

(BINS). Body Image 40: 50–57. https://doi.org/10.1016/j.

bodyim.2021.11.002.

Swami, V., M. P. White, M. Voracek, U. S. Tran, T. Aavik, H.

A. Ranjbar, C. Lombardo, S. O. Adebayo, et al. 2024. Exposure

and connectedness to natural environments: An examination of

the measurement invariance of the Nature Exposure Scale (NES)

and Connectedness to Nature Scale (CNS) across 65 countries,

40 languages, gender identities, and age groups. Journal of
Environmental Psychology 99: 102432. https://doi.org/10.1016/j.
jenvp.2024.102432.

Tam, K. P. 2013. Concepts and measures related to connection to nature:

Similarities and differences. Journal of Environmental Psychology
34: 64–78. https://doi.org/10.1016/j.jenvp.2013.01.004.

Thompson, E. 2010. Mind in life: Biology, phenomenology, and the
sciences of mind, 568. Cambridge, MA: Harvard University Press.

Vaitla, B., J. Coates, L. Glaeser, C. Hillbruner, P. Biswal, and D.

Maxwell. 2017. The measurement of household food security:

Correlation and latent variable analysis of alternative indicators

in a large multi-country dataset. Food Policy 68: 193–205.

https://doi.org/10.1016/j.foodpol.2017.02.006.

Velicer, W. F. 1976. Determining the number of components from the

matrix of partial correlations. Psychometrika 41: 321–327.

https://doi.org/10.1007/BF02293557.

Vess, M., J. Arndt, and C. R. Cox. 2012. Faith and Nature: The Effect

of Death-Relevant Cognitions on the Relationship Between

Religious Fundamentalism and Connectedness to Nature. Social
Psychological and Personality Science 3: 333–340. https://doi.

org/10.1177/1948550611420303.

White, M. P., L. R. Elliott, J. Grellier, T. Economou, S. Bell, G.

N. Bratman, M. Criach, M. Gascon, et al. 2021. Associations

between green/blue spaces and mental health across 18 coun-

tries. Scientific Reports 11: 8903. https://doi.org/10.1038/

s41598-021-87675-0.

Zsido, A. N., C. M. Coelho, and J. Polák. 2022. Nature relatedness: A

protective factor for snake and spider fears and phobias. People
and Nature 4: 669–682. https://doi.org/10.1002/pan3.10303.

123 www.kva.se/en

Ambio

https://doi.org/10.1016/j.jenvp.2024.102491
https://doi.org/10.3390/challe13010019
https://doi.org/10.3390/challe13010019
https://doi.org/10.1186/1742-7622-11-18
https://doi.org/10.1186/1742-7622-11-18
https://doi.org/10.1371/journal.pone.0177186
https://doi.org/10.1371/journal.pone.0177186
https://doi.org/10.1016/j.jenvp.2019.101323
https://doi.org/10.1016/j.jenvp.2019.101323
https://doi.org/10.1016/j.jenvp.2004.10.001
https://doi.org/10.1016/j.ecolecon.2004.06.006
https://doi.org/10.1177/00139165211031198
https://doi.org/10.1016/j.envdev.2022.100753
https://doi.org/10.1016/j.envdev.2022.100753
https://doi.org/10.3758/BF03200807
https://doi.org/10.1002/pan3.10432
https://doi.org/10.1007/s10902-019-00118-6
https://www.R-project.org/
https://www.R-project.org/
https://doi.org/10.1080/26395916.2020.1844296
https://doi.org/10.1080/26395916.2020.1844296
https://doi.org/10.1007/s13280-022-01744-w
https://doi.org/10.1111/nep.13861
https://doi.org/10.1111/nep.13861
https://doi.org/10.1016/j.ufug.2022.127519
https://doi.org/10.1108/MD-10-2019-1427
https://doi.org/10.1007/978-1-4615-0995-0
https://doi.org/10.1007/978-1-4615-0995-0
https://doi.org/10.1177/14680181231205777
https://doi.org/10.12691/ajams-8-2-1
https://doi.org/10.1016/j.bodyim.2021.11.002
https://doi.org/10.1016/j.bodyim.2021.11.002
https://doi.org/10.1016/j.jenvp.2024.102432
https://doi.org/10.1016/j.jenvp.2024.102432
https://doi.org/10.1016/j.jenvp.2013.01.004
https://doi.org/10.1016/j.foodpol.2017.02.006
https://doi.org/10.1007/BF02293557
https://doi.org/10.1177/1948550611420303
https://doi.org/10.1177/1948550611420303
https://doi.org/10.1038/s41598-021-87675-0
https://doi.org/10.1038/s41598-021-87675-0
https://doi.org/10.1002/pan3.10303


Publisher’s Note Springer Nature remains neutral with regard to

jurisdictional claims in published maps and institutional affiliations.

AUTHOR BIOGRAPHIES

Miles Richardson (&) is a Professor at the University of Derby. His

research interests include the human–nature relationship, mental

wellbeing and nature conservation behaviours.

Address: School of Psychology, University of Derby, Kedleston

Road, Derby DE22 1GB, UK.

e-mail: m.richardson@derby.ac.uk

Michael Lengieza is an Assistant Professor of Behavioural Science at
Durham University. His research interests include connectedness to

nature, outdoor experiences, pro-environmental behaviour, pro-envi-

ronmental values and wellbeing.

Address: Department of Psychology, Durham University, South

Road, Durham DH1 3LE, UK.

e-mail: michael.l.lengieza@durham.ac.uk

Mathew P. White is a Senior Scientist at the University of Vienna.

His research interests include all aspects of environmental psychol-

ogy, especially the relationships between natural environments and

mental health.

Address: Department of Clinical and Health Psychology, Faculty of

Psychology, University of Vienna, Kolingasse 14/16, 1090 Vienna,

Austria.

e-mail: mathew.white@univie.ac.at

Ulrich S. Tran is a Senior Lecturer of Methods in Psychology at the

University of Vienna. His research interests include Mindfulness,

laterality, suicide, individual differences and methodology.

Address: Department of Cognition, Emotion, and Methods in

Psychology, Faculty of Psychology, University of Vienna, Vienna,

Austria.

e-mail: ulrich.tran@univie.ac.at

Martin Voracek is a Professor of Psychological Research Methods -

Research Synthesis His research interests include Individual differ-

ences, biological bases of personality and behaviour, suicide research,

research synthesis and research integration and publication bias.

Address: Department of Cognition, Emotion, and Methods in Psy-

chology, Faculty of Psychology, University of Vienna, Vienna,

Austria.

e-mail: martin.voracek@univie.ac.at

Stefan Stieger is a Professor of Psychological Methodology at the

Karl Landsteiner University of Health Sciences. His research interests

include internet-based research, longitudinal assessment (i.e. experi-

ence sampling method), and differential and personality psychology.

Address: Department of Psychology and Psychodynamics, Karl

Landsteiner University of Health Sciences, Krems an Der Donau,

Austria.

e-mail: Stefan.Stieger@kl.ac.at

Viren Swami Professor of Social Psychology at Anglia Ruskin

University and Adjunct Professor and Director of the Centre for

Psychological Medicine at Perdana University. His research interests

include psychology of body image, mental health, and the benefits of

spending time in nature.

Address: School of Psychology, Sport, and Sensory Sciences, Anglia

Ruskin University, Cambridge, UK.

Address: Centre for Psychological Medicine, Perdana University,

Kuala Lumpur, Malaysia.

e-mail: viren.swami@aru.ac.uk

www.kva.se/en 123

Ambio


	Macro-level determinants of nature connectedness: An exploratory analysis of 61 countries
	Abstract
	Introduction
	Knowledge gaps in nature connectedness research
	Extending the scope: Towards a global perspective
	Socio-ecological context: Objective country-level indicators
	Socio-political values: Subjective country-level indicators


	Research objectives
	Materials and methods
	Approach
	Measures
	Nature connectedness
	Socio-ecological context: Objective country-level indicators
	Socio-political metrics: Subjective country-level indicators

	Analytical approach
	Variable reduction and selection
	Development of conceptual model: Analytical approach


	Results
	Linear analysis using objective indicators
	Ancillary objective: Comparison of nature connectedness and SDG Scores
	Linear analysis using values indicators
	Development of conceptual model
	Ancillary objective: Comparison of nature connectedness and SDG rank scores

	Discussion
	Which objective country-level indicators of socio-ecological context are associated with nature connectedness?
	Which subjective country-level indicators and socio-political values are associated with nature connectedness?
	How well do the previously derived socio-ecological context indicator groupings fit the categories derived by Richardson et al’s (2022) typology?
	Tentative conceptual model
	Future research
	How does nature connectedness compare as an indicator to SDG Ranking?
	Limitations

	Conclusion
	Author contributions
	Open Access
	References


