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A B S T R A C T   

The global agenda to move societies towards a more sustainable course of development also affects the lives of 
older people in our ageing populations. Therefore, it is important to understand the drivers, intentions and 
behaviours concerning sustainability among older adults. The aim of this study is to translate and cross-culturally 
validate an existing instrument (SustainABLE-16 Questionnaire), developed in the Netherlands, which measures 
how older people view the theme of environmental sustainability in their daily lives, for use in Romania, Poland, 
North Macedonia and Israel. The SustainABLE-16 covers three domains: 1) Pro-environmental behaviours; 2) 
Financial position; and 3) Beliefs. The scale was translated in Romanian, Polish, Macedonian, Albanian and 
Hebrew. Its 16 items were appraised for relevance by older people and experts in the field. A total of 2299 older 
people, including the original Dutch respondents, were included for the assessment of the level of measurement 
invariance across six languages, spoken in five countries. As the initial validation of the SustainABLE-16 did not 
meet internationally-recognised fit requirements, the shorter SustainABLE-8 was validated instead. This instru
ment proved valid for use in all participating countries (configural validity). Subsequently, increasingly con
strained structural equation models were applied to test their fit with the data, ensuring that the fit did not 
deteriorate. The test results of measurement invariance across the countries indicated that items were stable, 
achieving partial scalar invariance, with five items demonstrating full scalar invariance. The shorter 
SustainABLE-8 functions uniformly across all language groups and can, therefore, be used to evaluate sustainable 
practices among older people. A better understanding of the drivers and practices among older citizens across 
Europe could, in turn, feed into more fitting public policies on sustainability in the built environment.   

1. Introduction 

The need for sustainable development has become a key pillar of 
contemporary society in an era marked by concerns about the envi
ronment around us, ranging from social inequality (Zhang et al., 2023) 

and urban impoverishment (Kisiała and Rącka, 2021) to climate change 
(Jiménez et al., 2023) and environmental degradation (Kirikkaleli et al., 
2023). Human activity is pushing the environmental limits of the planet, 
going beyond environmental carrying capacity (Świąder, 2018), which 
is the sum of many daily choices such as one’s diet and associated food 
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waste, consumption of water and energy, production of municipal waste 
and sewage, selected modes of transport, or consumption of other goods 
and services (Świąder et al., 2020). 

The complicated interplay between these challenges emphasizes the 
need for coordinated efforts, which also lies at the basis of the Sus
tainable Development Goals (SDGs) that were formulated during the 
United Nations Climate Change Conference in 2015 (United Nations, 
2016). The concept of sustainable development serves as a beacon as we 
navigate a complicated landscape where the effects of our decisions are 
felt across generations around the world, including older people, 
pointing us in the direction of a future in which environmental, social, 
and economic components coexist seamlessly. On top of this, the World 
Health Organization (WHO) highlighted that 15 out of 17 SDGs are also 
relevant to ageing, and cities together with local stakeholders are key to 
implementing these goals (WHO, 2018). It is here that the WHO’s 
agenda of age-friendly cities that was launched in nearly two decades 
ago (WHO, 2007) intersects with sustainability (van Hoof et al., 2021; 
Dikken et al., 2023a). 

In recent studies by Dikken et al. (2023a, 2023b), it was explored 
how older people in the Netherlands view the theme of environmental 
sustainability in their daily lives, with a focus on the built environment. 
The outcomes of their survey showed a broad range of attitudes, drives 
and convictions that impact the way older people view sustainability in 
their daily lives, as well as a wide set of actions that older persons do or 
do not take. To date, similar representative surveys from other countries 
are not available. Furthermore, findings from one single country, 
namely the Netherlands, do not guarantee the existence of a firm basis to 
create European or even global policies in that regard, as perspectives on 
sustainability could differ greatly between cohorts of older people due to 
cultural differences, the level of socio-economic development and na
tional priorities. Therefore, a valid and reliable way to measure how 
older people view environmental sustainability is needed, for instance, 
to lead to the development of evidence-informed policies for this group 
that has recently felt the dire consequences of the cost-of-living crises 
and the subsequent energy poverty stemming from sharp rises in energy 
prices (van Hoof, 2024). The basis for such an assessment tool was 
developed in recent years by an international team of scholars working 
in the field of gerontology, architecture and environmental sciences 
(Dikken et al., 2023a). 

In their study, Dikken et al. (2023) introduced the SustainABLE-16 
questionnaire and reported its step-by-step development following the 
COSMIN (COnsensus-based Standards for the selection of health Mea
surement INstruments) protocol. To date, this 16-item instrument is a 
comprehensive, reliable and valid tool for use within the Netherlands. 
Even though the SustainABLE-16 demonstrated a good model fit, Dikken 
and colleagues (2003a) also developed a version of this questionnaire 
which left out the culturally sensitive questions that the scholars thought 
were potentially invalid to use in other countries. By doing so, Dikken 
et al. (2023) improved the model fit indices significantly. This step led to 
the development of a shorter, eight-item instrument coined the 
SustainABLE-8 questionnaire. However, their hypothesis on cultural fit 
has not yet been tested using empirical data from other countries. 

Therefore, the primary objective of this study is to cross-culturally 
validate the SustainABLE-16 instrument (using the original Dutch 
database from The Hague (Dikken et al., 2023a)), using datasets from 
four national contexts (in five additional languages) in the larger Eastern 
European - Mediterranean region (Poland, Romania, North Macedonia 
and Israel) in order to guarantee that the obtained results reflect genuine 
variations rather than discrepancies that result from cultural or lin
guistic differences. Being able to make comparisons between views and 
opinions of older people from various countries can help policy-makers 
at the level of the European Union and beyond with the development of 
fitting policies regarding sustainability as well as sustainable behaviours 
and choices. 

2. Methodology 

2.1. Design 

Across all the languages and national contexts included in the study, 
the same research protocol was followed. First the items of the 
SustainABLE-16 were translated from English into the local language(s). 
In order to ensure a robust translation, we followed a forward-backward 
procedure as outlined by Sousa and Rojjanasrirat (2011). Subsequently, 
face and content validity assessments were conducted, following the 
approach outlined by Lynn (1986), and adjustments to the translations 
were made when necessary to ensure an effective cultural adaptation. 
Finally, a minimum of 200 participants from each language group were 
recruited to complete the SustainABLE-16 questionnaire (Table 1), after 
which the measurement invariance (MI) was assessed among the 
different language groups using the procedures described by van de 
Schoot et al. (2012). In cross-cultural assessment, the concept of MI 
plays a pivotal role but is often assumed or ignored by researchers when 
presenting results (Jeong and Lee, 2019). MI entails assessing whether 
different demographic groups respond to a given measurement instru
ment and its individual items in a similar way. Only when measurement 
instruments demonstrate a certain degree of MI it is allowed to legiti
mately compare average scores on (sub)scales across different countries 
and cultures, and it is allowed to draw meaningful interpretations from 
the results. When individuals from various countries, who speak 
different languages, do not interpret questionnaire items in a consistent 
manner, it implies a divergence in the fundamental structure of the 
instrument. 

2.2. Instrument 

The SustainABLE-16 questionnaire (Dikken et al., 2023a) is a 
self-assessment instrument intended to determine the beliefs, behav
iours and positions of older adults regarding environmental sustain
ability (Appendices A and B). The questionnaire comprises items that 
cover three aspects of the construct. The scale serves as a quick-scan and 
consists of 16 items covering three domains, respectively: 1) 
Pro-environmental behaviours (finance and behavioural driven); 2) 
Financial position; and 3) Beliefs. The scores are expressed on a 
five-point Likert scale, ranging from: 2 = totally disagree; -1 = disagree; 
0 = neutral; 1 = agree to 2 = totally agree. Higher scores on the 
SustainABLE-16 indicate positive beliefs, behaviours and positions 
regarding environmental sustainability (see Table 2 for the included 
questions). 

2.3. Translation of the instrument 

The SustainABLE-16 was translated into five different languages for 
data collection within specific language-based samples, namely Polish, 
Romanian, Macedonian, Albanian and Hebrew. The cross-cultural vali
dation process of the SustainABLE-16 for these languages and national 
contexts commenced with the utilisation of the validated Dutch version 
of the instrument (Appendix A) and its official translation into British 
English (Appendix B). To further translate items from English to the 
target languages, we followed a standardised procedure described in the 
guidelines by Sousa and Rojjanasrirat (2011). This procedure included a 
two-step process. In the first step, the forward translation, two inde
pendent translators conducted the translation for each of the languages. 
In the second step, the back translation, another expert translated the 
content back into English. These back translations were then compared 
with the original English version, and any discrepancies were thor
oughly discussed with the research team in the Netherlands - as they 
were the original scale developers - until consensus was reached. 
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2.4. Qualitative validation 

In order to establish the initial validity, both face validity and con
tent validity of the SustainABLE-16 were evaluated using the Item 
Content Validity Index (I-CVI). In this study, the I-CVI represents the 

proportion of older adults and/or experts who rated the content as 
relevant for their respective language and culture. 

For the assessment, older adults were contacted and asked to rate the 
relevance of the 16 items of the SustainABLE-16 on a four-point Likert 
scale: 1=not relevant, 2=somewhat relevant, 3=quite relevant, 4=highly 
relevant. Participants had to be able to read and understand their 
respective languages, and efforts were made to include individuals with 
diverse educational backgrounds. 

Additionally, academic experts in each of the included countries 
were approached to evaluate the relevance of the items in relation to the 
construct, study population (older adults), and the purpose of the 
questionnaire. This evaluation was carried out independently. The ex
perts also used the same four-point Likert scale to evaluate relevance. 

The relevance and readability of the SustainABLE-16 was evaluated 
by a group of 48 older adults aged 65 and over, as well as 38 academic 
experts in the domains of social work, gerontology, environmental and 
sustainability sciences, as well as architecture and urban planning from 
the following countries (The Netherlands (n = 5), Poland (n = 9), 
Romania (n = 10), North Macedonia (n = 10), United Kingdom (n = 2), 
Germany (n = 1), Australia (n = 1). The results from the face validity 
and content validity were used to interpret the outcomes of the quan
titative validation of the SustainABLE-16 described later. 

For both older people and experts, the I-CVI was calculated for each 
of the 16 items using the following equation (Eq. 1): 

I − CVI=
Number of Experts Rating the Item as Content Valid

Total Number of Experts
(Equation 1) 

In this equation, the “number of experts rating the item as content 
valid” represents the count of experts who agree that a specific item is 
relevant and clear (scoring a 3 or 4 on the Likert scale), and the “total 
number of experts" is the total number of experts participating in the 
content validity assessment. According to Lynn (1986) and Polit et al. 
(2007), an item is considered ‘excellent’ when the I-CVI value ≥ 0.78. 
Thereafter, the Scale Content Validity Index/Average (S-CVI/ave) was 
calculated, using the following equation (Eq. 2): 

S − CVI
/

ave =
Sum of I − CVI values for all items

Total number of items
(Equation 2) 

In the formula, the “sum of I-CVI values for all items” refers to the I- 
CVI scores of items that experts agree on, and the “total number of 

Table 1 
Demographic data of the participants (n = 2299).   

The Netherlands (n 
= 336) 

Poland (n =
801) 

Romania (n =
424) 

North Macedonia (Macedonian 
sample) (n = 297) 

North Macedonia (Albanian 
sample) (n = 218) 

Israel (n =
223) 

Sex 
Male 155 (47.7%) 319 (39.8%) 166 (39.2%) 119 (40.1%) 78 (35.8%) 78 (35.0%) 
Female 170 (52.3%) 482 (60.2%) 258 (60.8%) 178 (59.9%) 145 (64.2%) 145 (65.0%) 
Age, Mean (SD) 75.04 (6.93) – 73.46 (7.02) 71.34 (7.77) 70.98 (4.53) 70.98 (4.53) 
65–74 – 449 (56.0%) – – – – 
75–84 – 236 (29.5%) – – – – 
85+ – 116 (14.5%) – – – – 
Educational level 
ISCED 0-2 137 (41.4%) 61 (7.6%) 31 (7.3%) 4 (1.3%) 2 (0.9%) 2 (0.9%) 
ISCED 3-4 29 (8.7%) 414 (51.9%) 148 (34.9%) 29 (9.8%) 23 (10.3%) 47 (21.2%) 
ISCED 5-6 111 (33.5%) 65 (8.0%) 108 (25.5%) 170 (57.3%) 83 (37.3%) 124 (55.6%) 
ISCED 7-8 54 (16.3%) 259 (32.5%) 137 (32.3%) 94 (31.6%) 115 (51.5%) 50 (22.4%) 
Years living in Country, 

Mean (SD) 
51.11 (24.48) 61.97 

(13.22) 
51.73 (19.80) 62.62 (13.69) 40.71 (23.03) 40.71 

(23.03) 
Type of dwelling 
Owner-occupant 192 (57.8%) 684 (85.4%) 350 (82.5%) 292(98.3%) 185 (83.0%) 185 (83.0%) 
(Private) rent 130 (42.2%) 7 (0.9%) 74 (17.5%) 5 (1.7%) 38 (17.0%) 38 (17.0%) 
Other – 110 (13.7%) – – – – 
Living together with a 

spouse or partner 
153 (45.9%) 569 (72.7%) 306 (72.2%) 233 (78.5%) 166 (74.4%) 166 (74.4%) 

Receiving care 81 (24.3%) 150 (18.9%) 129 (30.4%) 44 (14.8%) 64 (28.7%) 64 (28.7%) 
Living with one or more 

chronic conditions 
119 (36.0%) 483 (60.3%) 164 (38.7%) 116 (39.1%) 73 (32.7%) 73 (32.7%) 

Using a mobility aid 60 (18.2%) 175 (21.9%) 181 (42.7%) 22 (7.4%) 14 (6.3%) 14 (6.3%)  

Table 2 
I-CVI and S-CVI/ave from older adults per country (face validity), and interna
tional academic experts (content validity). Items with I-CVI scores >0.78 by 
older persons or experts are shown in bold.  

nr Item I-CVI older 
people (n =
48) 

I-CVI experts 
(n = 38) 

1 I sometimes turn off lighting or 
equipment because of the costs. 

0.94 0.90 

2 I sometimes turn off lighting or equipment 
for the sake of the environment. 

0.58 0.66 

3 I deliberately reduce the heating in 
winter because of the costs. 

0.79 0.90 

4 I deliberately reduce the heating in winter 
for the sake of the environment. 

0.54 0.68 

5 When keeping my home cool during 
periods of heat, I am considerate of 
costs. 

0.94 0.88 

6 When keeping my home cool during the 
summer or heatwaves, I am conscious of 
the environment. 

0.91 0.75 

7 I can pay my energy bills. 0.96 0.89 
8 I have the financial means to implement 

energy-saving measures in my home 
0.88 0.89 

9 I have sufficient financial means to live 
an environmentally conscious life. 

0.86 0.58 

10 I’m concerned about climate change. 0.84 0.64 
11 I separate my household waste where I can 

(e.g. recycling). 
0.84 0.67 

12 I think it is important to use sustainable 
energy. 

0.86 0.76 

13 I have implemented measures myself to 
lead a more sustainable life. 

0.96 0.68 

14 I am willing to eat less or no meat to 
improve the environment. 

0.48 0.63 

15 I am willing to eat seasonal foods more 
frequently to improve the environment. 

0.36 0.53 

16 I believe that biodiversity affects my 
quality of life. 

0.92 0.57 

S-CVI/ave for the SustainABLE-16 0.77 0.77  
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items” is the overall number of items in the scale. Researchers suggest 
that a scale demonstrating excellent content validity should consist of an 
S-CVI/ave scoring 0.9 or higher (Shi et al., 2012). Finally, older people 
and experts were asked whether the items covered the entire construct. 
Data analysis was conducted using SPSS version 27.0 (IBM Corp., 
Armonk, NY, USA). 

2.5. Recruitment of participants for the quantitative validation 

For gathering survey data among older people in all countries, par
ticipants were recruited through written invitations, online channels, or 
by telephone contact. Participants were recruited in Wrocław and 
Kraków (Poland), Bucharest (Romania), Skopje (North Macedonia) and 
Tel Aviv-Jaffa, Herzliya, Kfar Saba and Jerusalem (Israel) (Fig. 1). In 
order to be eligible for participation, individuals had to be aged 65 years 
or older. In the Netherlands, data had been collected by a research bu
reau by post (Dikken et al., 2023a; van Hoof et al., 2024). In Poland, data 
were collected by a national research company via telephone (57.3%) 
and in-person interviews (42.7%). In Romania, a local company per
formed face-to-face interviews collecting the data (Ivan et al., 2024). In 
North Macedonia, data collection involved direct interviews, conducted 
by two teams; one from a local company recruiting mostly Macedonian 
speaking older people and second a team of trained students from 
Mother Teresa University to recruit the Albanian-speaking sample who 
lived in the same municipality as the students themselves. In Israel, data 
were collected by a research bureau via an online survey. Data collection 
for the entire cross-cultural validation project took place from 
September 2022 to September 2023. See Table 1 for an overview of 
demographic data of the participants for each of the countries. 

2.6. Ethics 

Before completing the SustainABLE-16 questionnaire, all partici
pants received information about the study’s objectives and the 
approximate time required for completion (approximately 20 min). 
Participants were assured of the confidentiality and anonymity of their 
responses, and informed consent was obtained from each participant 
before their participation in the study. The Institutional Review Board of 
the authors’ institution approved the cross-cultural research project, and 
it adhered to the principles of the Declaration of Helsinki. For partners in 
The Netherlands, Poland and Romania, certification of Ethical Accept
ability for Research Involving Human Subjects was obtained collectively 
from the director of the Ethic Committee at the National University of 
Political Studies and Public Administration (SNSPA), associate professor 
Ion Stavre, on 23 May 2022. For North Macedonia, certification of 
ethical acceptability for research involving human subjects was ob
tained from the Head of Quality Assurance and Management Office at 
the Mother Teresa University in Skopje on 13 January 2023 (certificate 
number 03–29/1). For Israel, approval was obtained on 8 May 2023 
from the School of Social Work of Bar Ilan University (number 042303). 

2.7. Quantitative validation 

In order to ensure valid comparisons between various diverse groups 
of older people, it is essential that the SustainABLE-16 measures the 
same constructs with identical structures. When this condition is met, 
the SustainABLE-16 is considered to be measurement invariant. As 
stated before, MI refers to the consistency of responses across different 
groups. When MI does not hold, it suggests that groups respond differ
ently to the questionnaire items, making it unreliable to compare factor 
means between them. Van de Schoot et al. (2012) provided a detailed 
step-by-step approach for testing MI, which was followed in this study. 

The first step after data collection among older people involved de
leting cases with missing values. Additionally, the data were carefully 
screened for respondents exhibiting an implausible answer pattern, 
which is important to identify and address any bias resulting from 

deviant answer patterns in the distinct groups, as this can affect factor 
loadings (discrimination parameter), intercepts (difficulty parameter), 
and error variances, all of which are used in assessing MI (van de Schoot 
et al., 2012). 

Thereafter, the configural invariance was tested. This involved 
conducting a confirmatory factor analysis (CFA), aligning the model 
with the theoretical operationalization of the construct used by Dikken 
et al. (2023). The aim of this step was to test whether the same CFA 
structure remained consistent across all language groups. Once config
ural invariance was established, the next step involved testing the metric 
invariance. In this step, it was determined whether respondents from 
different groups assigned the same meaning to the latent construct under 
study. Initially, a model was constructed in which only the factor 
loadings were constrained in order to be equal across groups, while 
allowing the intercepts to vary. This allowed for an assessment of 
whether the groups attributed consistent interpretations to the under
lying construct while allowing for variations in item levels. Subse
quently, another model was explored in which the intercepts were 
constrained in order to be equal between groups. In this model the factor 
loadings were permitted to differ. This analysis aimed to evaluate 
whether the groups exhibited consistent understanding of the item levels 
while accounting for potential variations in the way they loaded onto 
the construct. Finally, when metric invariance was established, scalar 
invariance was tested, which enables meaningful comparisons of group 
scores on the latent variable. In order to assess scalar invariance, a model 
was constructed in which both the factor loadings and intercepts were 
constrained to be equal between the groups. 

To evaluate the adequacy of the increasingly restricted models, the 
Comparative Fit Index (CFI) and the Tucker Lewis Index (TLI) were 
assessed, which should attain values of 0.9 or higher to signify a strong 
fit (Hu and Bentler, 1995). Moreover, the root-mean squared residual 
(SRMR) was considered for the analysis, for which the value is recom
mended to be below 0.08 (Hu and Bentler, 1999). Finally, the root-mean 
square error of approximation (RMSEA) was examined. Following the 
recommendations by MacCallum et al. (1996), the RMSEA should 
ideally be 0.01 or lower for an excellent fit, or 0.05 or lower for a good 
fit, or 0.08 for a moderate fit. Hu and Bentler (1999) concluded that 
RMSEA values between 0.05 and 0.1 represent a moderate fit. 

2.8. Composite reliability testing 

The internal consistency of the model was assessed through the 
calculation of the composite reliability, a crucial measure for deter
mining the reliability of the constructs within the model. According to 
the guidelines set by Hair et al. (2014), composite reliability values 
exceeding 0.70 are considered appropriate for ensuring reliability in the 
measurements. 

3. Results 

3.1. Outcomes of the translation procedure 

The translations from English to the target languages underwent 
minor adjustments by the responsible researcher at the national level in 
order to ensure consistency in language used for the final version of the 
national instrument. The back translation closely resembled the original 
items, although there were a few instances where the translation was not 
an exact fit or a loose translation was used. After reaching consensus 
among the international research team, it was determined that no 
further changes were required in the final versions of the back trans
lations (Appendices C to G). 

3.2. Outcomes of the qualitative validation 

The relevance of the SustainABLE-16 was evaluated by older people 
and experts. Variations between countries existed between ratings of 
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older people and experts (Table 2). Moreover, results showed that 
several questions on the domain of “Beliefs” could be culturally sensitive 
as scores of older people were different for each country/culture, leading 
to lower I-CVI scores.1 The S-CVI/ave score did not meet the threshold of 
0.90. None of the older people and experts made suggestion about 
measuring the construct. In this phase, no items were excluded or 
modified, as (1) cultural differences would also be revealed through the 
MI analysis and (2) the choice was made to use these qualitative results 
to explain possible outcomes, not for item reduction in this stage. 

3.3. Outcomes of the quantitative validation 

A total of 2299 older adults, who participated in this study, had no 
missing values. This group was made up of 801 respondents from 
Poland, 424 from Romania, 515 from North Macedonia (both Macedo
nian and Albanian language samples), 223 from Israel, and 336 from the 
Netherlands. As previously mentioned, for a valid comparison of groups 
with diverse languages and cultures, it is essential that any instrument 
measures identical constructs with consistent structures across these 
groups. 

3.3.1. Measurement invariance of the SustainABLE-16 
First, a CFA was conducted to test whether the structure remained 

consistent across all groups. This was not the case (configural model fit 
of the total sample: CFI = 0.859; TLI = 0.817; RMSEA = 0.042). This 
meant that the SustainABLE-16 could not be considered valid for cross- 
cultural validation (Table 3). This is in line with the results of the 
qualitative validation (face and content validity) (Table 2, Appendix H). 

Therefore, we continued to test the SustainABLE-8 that was pre
sented by Dikken et al. (2023), which was (largely) supported by older 
people and academic experts in the face and content validity phase. 

3.3.2. Measurement invariance of the SustainABLE-8 
For the SustainABLE-8, full metric invariance was established, indi

cating that the balance between model fit and complexity did not 
significantly deteriorate in comparison to the configural model (Metric 
model: ΔCFI = 0.010; ΔRMSEA = 0.001; ΔSRMR = 0.0191) (Table 4). 
Subsequently, partial scalar invariance was achieved, allowing the in
tercepts of item 2: “I deliberately reduce the heating in winter for the sake of 
the environment” (Pro-environmental behaviours), item 4: “I’m able to 
afford my energy bills” (Financial position), and item 8: “I have taken 
measures myself to lead a more sustainable life” (Beliefs) to be freely 
estimated (i.e., the intercepts being unconstrained). This meant that 
there is a presence of certain cultural differences (Partial scalar model: 
ΔCFI = 0.014; ΔRMSEA = 0.002; ΔSRMR = 0.0003). 

It is worth noting that despite the partial scalar invariance on these 
three items, meaningful comparisons of latent mean scores can still be 
made, as the literature suggests that full scalar invariance is not a pre
requisite for substantive analysis, provided that at least two items 
remain invariant (Steenkamp and Baumgartner, 1998; Vandenberg and 
Lance, 2000; Robitzsch and Lüdtke, 2023). 

Fig. 1. Map of the cities where participants were recruited.  

Table 3 
Goodness-of-fit statistics for the estimated models relating to the SustainABLE- 
16.   

χ2 df CFI TLI RMSEA [90% 
CI] 

Configural model fit total 
sample 

2825.6 552 0.859 0.817 0.042 [0.041 - 
0.044] 

The Netherlands 343.4 92 0.918 0.893 0.090 [0.080 - 
0.101] 

Poland 484.6 92 0.894 0.862 0.073 [0.067 - 
0.080] 

Romania 1177.8 92 0.798 0.737 0.167 [0.159 - 
0.176] 

North Macedonia 
(Macedonian sample) 

352.9 92 0.842 0.795 0.098 [0.087 - 
0.109] 

North Macedonian 
(Albanian sample) 

160.6 92 0.928 0.906 0.059 [0.043 - 
0.074] 

Israel 308.7 92 0.844 0.796 0.103 [0.090 - 
0.116]  

1 This was already mentioned in the original paper by Dikken and colleagues 
(2023a) on the development of the SustainABLE-16, in which the scholars 
presented a fifth model. They considered this model, coined the SustainABLE-8, 
to be more adequate for cross-cultural validation purposes, as fit indices were 
well over the needed thresholds. 
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3.4. Reliability of the SustainABLE-8 

The composite reliability scores ranged from 0.24 (Albanian lan
guage for the domain of Beliefs) to 0.93 (Romanian language for the 
domain of Pro-environmental behaviours). The entire domain of Pro- 
environmental behaviours scored well above the 0.70 benchmark and 
can be considered reliable (Hair et al., 2014). For the domain of 
Financial position, the range was small, from 0.65 to 0.84. Therefore, we 
concluded that this domain is reliable, too. The domain of Beliefs proved 
to be unreliable in this dataset as scores ranged from 0.24 to 0.75 with 
the lowest scores found in the smallest language samples (Table 5). 

3.5. Initial survey results of the SustainABLE-8 

Table 6 presents the initial findings derived from the six languages in 
this validation study. As languages can be compared (SustainABLE-8 
being partial scalar invariant and full metric invariant), the analyses 
unveiled some disparities in SustainABLE-8 scores and domains, pin
pointing specific areas for countries where targeted interventions can be 
implemented and where countries can learn from each other. 

The SustainABLE-8 demonstrated a relatively substantial item vari
ance, indicating a wide spectrum of response patterns, while its mean 
remained closer to the midpoint of the scale, which is the preferred 
outcome. Romanian and Dutch older people demonstrated the most 
positive set of Pro-environmental behaviours (2.19 and 2.05 respec
tively) and Israeli older people scored the lowest (0.72), even though 
this particular group had the highest scores for Financial position (3.01). 
The domain of Beliefs does not show large differences between lan
guages and cultures. 

4. Discussion 

This study demonstrated that the MI of the SustainABLE-16 across 
diverse countries in the greater European-Mediterranean region with 
distinct languages and cultures revealed inconsistencies in the structure 
across all groups, thus invalidating its suitability for cross-cultural 
validation. This finding aligns with the outcomes of the qualitative 
validation (face and content validity), emphasizing the lack of coher
ence necessary for cross-cultural application. Moreover, Dikken et al. 
(2023) foresaw that several items might be too culturally sensitive and 
too specific for the Dutch context, and therefore proposed the 
SustainABLE-8 as an alternative model demonstrating a better model fit. 
This shortened version of the SustainABLE-16 exhibited full metric 
invariance, indicating stability in the model fit across diverse cultural 
groups, maintaining a balance between complexity and model fit. 
Finally, also partial scalar invariance was achieved, allowing specific 

item intercepts to vary across cultures, suggesting subtle cultural dif
ferences in a select set of items related to Pro-environmental behaviours, 
Financial position, and Beliefs but meaningful comparisons of latent 
mean scores remain viable (Steenkamp and Baumgartner, 1998; Van
denberg and Lance, 2000). The qualitative results for each of the lan
guage groups of the SustainABLE-8, i.e., of the face and content validity, 
align with the results of the quantitative validation (Appendix H). 

The identification of inconsistencies in the structure of the 
SustainABLE-16 across cultural groups resonates with prior studies 
emphasizing the challenges in achieving cross-cultural measurement 
equivalence, especially on the European continent, where both cultures 
and languages differ greatly between its regions. This also shows the 
heterogeneity in attitudes, drivers, intentions and behaviours among the 
people of Europe. Studies often highlight the necessity of rigorous 
validation processes, including CFA and qualitative assessments, to 
ensure that constructs measure the same underlying concepts across 
diverse cultural contexts (Foley et al., 2023; Supreeyaporn et al., 2023). 
However, this rigorous procedure is often neglected or structure 
equivalence is simply assumed (Steinmetz et al., 2009). Without estab
lishing MI, conducting group comparisons can yield meaningless, erro
neous, and non-replicable results. Variations among groups might not 
truly reflect actual differences but rather stem from the instrument 
functioning differently across these groups. Consequently, the theoret
ical and practical implications of a study may be limited, ambiguous, or 
entirely misleading for one group compared to another (Jeong and Lee, 
2019). Overlooking this crucial step could result in constructing an 
unsound theory and basing the practices of, for example, policymakers 
on false and inaccurate information. Therefore, achieving MI is imper
ative before drawing any conclusions from group comparisons. 

The successful establishment of full metric invariance for the 
SustainABLE-8 indicates stability in the model fit across cultural groups. 
The partial scalar invariance achieved suggests that while the overall 
structure remains consistent, certain item intercepts might vary across 
cultures, aligning with the notion that strict scalar invariance might not 
always be attainable or necessary for substantive analysis (Byrne et al., 
1989; Vandenberg and Lance, 2000).The variation in reliability across 
domains, especially the inconsistencies in the domain of Beliefs across 
different language samples, means that results should be interpreted 
with caution when making cross-cultural comparisons. Also, the reli
ability of the included samples should be assessed every time as it 
proved challenging to achieve high reliability equivalence across cul
tural groups. Overall, our findings underline the complexity of con
ducting cross-cultural validation of measurement instruments, 
emphasizing the need for meticulous validation processes and 
acknowledging nuanced cultural variations while interpreting results 
across diverse populations. At the same time, the SustainABLE-8 
demonstrated promising validity results and can be used to make com
parisons between cultures and languages across the continent, spanning 
countries with cultures based in the three Abrahamic Faiths, and with 
languages from the Germanic, Slavic and Albanian groups of the 
Indo-European language family and one Semitic language of the 
Afro-Asiatic language family. Countries included three generations of 
European Union member states, one membership candidate country and 
one associated state. 

One reason for the promising cross-cultural validity results is the 
step-wise procedure that was followed, starting with the translation 

Table 4 
Measurement invariance of the SustainABLE-8 for all language-groups.   

χ2 df χ2Δ Sig. CFI CFIΔ RMSEA [90% CI] RMSEAΔ SRMR SRMR Δ TLI 

Configural 390.473 96 –  0.954 – 0.037 [0.033 - 0.040] – 0.0704 – 0.919 
Metric 478.998 121 88.525 0.000 0.944 0.010 0.036 [0.033 - 0.039] 0.001 0.0895 0.0191 0.922 
Scalar 938.757 146 459.759 0.000 0.876 0.068 0.049 [0.046 - 0.052] 0.013 0.0887 − 0.0008 0.857 
Partial scalara 514.830 131 35.832 0.000 0.940 0.004 0.036 [0.033 - 0.039] 0.000 0.0891 0.0004 0.923  

a Partial scalar invariance model: intercept for items 2 (Pro-environmental behaviours), 4 (Financial position), and 8 (Beliefs) freely estimated across groups. 

Table 5 
Composite reliability per factor of the SustainABLE-8 per language.  

Language Pro-environmental behaviours Financial Position Beliefs 

Polish 0.74 0.72 0.55 
Romanian 0.93 0.76 0.55 
Macedonian 0.81 0.69 0.66 
Albanian 0.84 0.65 0.24 
Hebrew 0.81 0.69 0.52 
Dutch 0.86 0.84 0.75  
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process. By conducting two independent forward translations, the study 
fulfilled the requirements of reconciliation (Koller et al., 2014). Addi
tionally, a further step also included the forward-backward translation, 
which is commonly used in other studies (Lee et al., 2019; Afsahi et al., 
2023). By merging both elements of independent translation and 
forward-backward translation we aimed to increase the reliability of the 
obtained items. A strength of this study was that sample sizes in each 
country used for this purpose surpassed the sample sizes used in other 
studies to determine psychometric properties of a test in that aspect 
(Alves Faria et al., 2022; Bazhan et al., 2023). However, it was observed 
that in countries having relatively smaller sample sizes, reliability scores 
were lower too, leading to the assumption that fit indices were influ
enced by sample size (Cohen, 1992). Therefore, future replication for 
these specific countries and languages is encouraged. 

There are a few strengths and limitations to note in this study. For the 
first time, a cross-cultural study is conducted to validate the use of an 
instrument measuring older generations’ behaviours, financial position 
and beliefs regarding environmental sustainability, which can now be 
used in the contexts of the countries included in this validation study. 
This study presents a rigorous method for cross-cultural validation of 
questionnaires and surveys, which is very much needed in Europe as a 
pluricultural continent which also has a rather high density of different 
languages. The outcomes can serve as an example for European poli
cymakers of how important it is for instruments to undergo a rigorous 
validation process before their results can actually be worked with. This 
means, making the right interpretations of study findings without 
potentially drawing wrong conclusions, which entails all kinds of con
sequences. A potential limitation of this study lies in the different sample 
sizes across the different countries and languages. Even though the 
minimum sample size of 200 respondents was met for each of the lan
guages, we did observe reliability issues in languages having a smaller 
sample size (i.e., the Albanian language sample from North Macedonia) 
and replication is, therefore, encouraged. Also, the domain of Beliefs 
demonstrated lower reliability scores in all countries, and making cross- 
cultural comparisons with outcomes in this domain should be done with 
caution. 

The initial analysis of the SustainABLE-8 revealed disparities in 
scores and domains among the six languages studied. These findings 
suggest nuanced cultural variations in certain aspects of sustainability 
perceptions and practices among older adults, highlighting specific 
areas for targeted interventions across different countries while indi
cating potential opportunities for mutual learning among these regions. 
This study further adds to the wider notions of the need to connect the 
age-friendly agenda with that of sustainability and environmental 

management (Szewrański et al., 2018; van Hoof et al., 2021; Dikken 
et al., 2023a; Dabelko-Schoeny et al., 2023). It provides another step to 
the comparability of age-friendly research data from the greater WHO 
European Region that comprises of 53 countries (Marston et al., 2024). 
For instance, the newly-validated SustainABLE-8 questionnaire could 
also be used for distinguishing between subgroups of older people. New 
survey research from the Netherlands (Dikken et al., 2023b) using the 
original SustainABLE-16 questionnaire identified a total of six unique 
personalities, ranging from people who are actively engaged in trying to 
make their lives more sustainable to groups who are willing to but lack 
financial resources and a cluster who is not willing to change their 
lifestyles. It is suggested that sustainability-related policies should 
ideally focus on groups who score high in terms of pro-environmental 
behaviours but who have shortcomings in knowledge in order to scale 
up or lack the necessary financial means. Similar research, looking at 
distinct personas throughout the various countries that were included in 
this validation study, should be tried now that the SustainABLE-8 has 
been demonstrated to be a valid tool for use across the continent. Such a 
study, which explores the differences in detail, could help policy-makers 
with making evidence-informed policies and sustainability action 
programmes. 

On a broader scale of things, such focussed policies could also help 
the implementation of the SDGs, which necessitates the collective 
engagement as well as proactive and unstigmatized participation of all 
generations, including older people themselves (Ayalon et al., 2023; Roy 
and Ayalon, 2023; Ayalon and Roy, 2023). However, older people may 
present different approaches to face environmental challenges 
compared to their younger counterparts. For instance, in the case of 
energy transformation younger people seem to be more open to radical 
change in energy systems, while older people are more sceptical about 
this idea (Stephens, 2019). Many older individuals may have grown up 
in times when environmental awareness was not as prominent or 
ingrained in public consciousness; though many post-war generations in 
Europe grew up in large families with a widespread sense of not wasting 
due to a lack of resources. As a result, older people might perceive 
contemporary environmental issues as a departure from their familiar 
worldviews, leading to a sense of detachment. Nonetheless, Boerenfijn 
et al. (2018) showed that there is great potential for energy conservation 
in the field of housing for older adults, in which the occupants can play a 
major role to achieve environmental goals. Additionally, certain envi
ronmental issues, such as the consequences of climate change or 
resource depletion, might appear to have longer-term effects that older 
people perceive as less likely to directly impact them. This temporal 
disconnection could contribute to a sense of distance from the urgency of 

Table 6 
Initial results using the SustainABLE-8. 
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environmental concerns. Finally, some investments in eco-friendly so
lutions are being promoted from the perspective of a 
return-on-investment period, which in some cases could exceed their 
perspective of planning (Ryszawska et al., 2021). However, at the same 
time the wisdom and experience of older generations offer invaluable 
insights into historical contexts, policy-making, and long-term planning. 

5. Conclusion 

This cross-cultural validation study successfully adapted and vali
dated the SustainABLE-8 instrument, offering a concise and robust tool 
for assessing views on environmental sustainability among older adults 
in Romania, Poland, North Macedonia, Israel, and the Netherlands. The 
refined instrument demonstrated its reliability and validity, achieving 
measurement invariance across diverse linguistic and cultural contexts. 
The SustainABLE-8, with its demonstrated uniform functionality across 
language groups, emerged as an effective means of evaluation among 
older populations in these five countries. 

The validated SustainABLE-8 provides a valuable resource for 
capturing insights into pro-environmental behaviours, one’s financial 
position and beliefs across different cultural backgrounds. This 
comprehensive understanding could serve as a foundation for informed 
policymaking tailored to the unique needs and perspectives of ageing 
populations, ultimately contributing to more fitting and effective public 
(European) policies on sustainability in the built environment. There
fore, other countries are invited to follow the same route towards cross- 
cultural validation for their specific contexts. 

Looking forward, future research efforts could delve deeper into 
specific cultural nuances and variations in sustainable views and prac
tices among older adults. Additionally, exploring the impact of these 
views and practices on the built environment and identifying potential 
interventions to promote sustainable behaviours in this demographic 
group would be valuable avenues for further investigation. As societies 
continue to grapple with the challenges of achieving environmental 
sustainability, the insights gained from this study pave the way for more 
targeted and impactful strategies in the realm of public policy and 
ageing populations. 

Funding 

This research is a deliverable of the project City&Co: Older Adults 
Co-Creating a Sustainable Age-friendly City (JPI project number 
99950200). This project was funded by the Taskforce for Applied 
Research (UTC.01.1), National Science Centre (UMO-2021/03/Y/HS6/ 
00213), and Executive Agency for Higher Education, Research, Devel
opment and Innovation Funding (UEFISCDI) (Contract nr: 298 ⁄ 2022), 
as part of ERA-NET Cofund Urban Transformation Capacities (ENUTC), 
co-funded by the European Union’s Horizon 2020 research and inno
vation programme under Grant Agreement No. 101003758. The 
collaboration with North Macedonia was initiated through COST Action 
CA1936 “International Interdisciplinary Network on Smart Healthy Age- 
friendly Environments (NET4Age Friendly)”, which is supported by 
COST (European Cooperation in Science and Technology). This COST 
Action supported Prof Daniel Pavlovski with an STSM grant E-COST- 
GRANT-CA19136-16362332. The data collection in Israel was funded 
by the Research Group of Ageing of The Hague University of Applied 
Sciences. 

Availability of data and materials 

The data and supporting files are available upon request. 

CRediT authorship contribution statement 

Jeroen Dikken: Writing – review & editing, Writing – original draft, 
Validation, Supervision, Software, Resources, Project administration, 

Methodology, Investigation, Funding acquisition, Formal analysis, Data 
curation, Conceptualization. Jan K. Kazak: Writing – review & editing, 
Writing – original draft, Supervision, Funding acquisition, Conceptual
ization. Loredana Ivan: Writing – review & editing, Writing – original 
draft, Supervision, Project administration, Methodology, Investigation, 
Funding acquisition, Data curation, Conceptualization. Liat Ayalon: 
Writing – review & editing, Writing – original draft, Supervision, Project 
administration, Methodology, Investigation, Data curation, Conceptu
alization. Daniel Pavlovski: Writing – review & editing, Writing – 
original draft, Supervision, Project administration, Methodology, 
Investigation, Funding acquisition, Data curation, Conceptualization. 
Jolanta M. Perek-Białas: Writing – review & editing, Writing – original 
draft, Supervision, Project administration, Methodology, Investigation, 
Funding acquisition, Data curation, Conceptualization. Joost van Hoof: 
Writing – review & editing, Writing – original draft, Supervision, Project 
administration, Methodology, Investigation, Funding acquisition, Data 
curation, Conceptualization. 

Declaration of competing interest 

The authors declared no potential conflicts of interest with respect to 
the research, authorship, and/or publication of this article. 

Data availability 

Data will be made available on request. 

Acknowledgments 

The older people and experts of the face and content validity, and the 
respondents of the surveys in all participating countries are thanked for 
their contribution. Lilian Bosten and Fabian van Schetsen of Dimensus, 
and Ingrid Meijering of GetOud, are thanked for their role in data 
collection in The Hague. Ceronne Kastelein of the Municipality of The 
Hague is thanked for her role in the data processing agreement. From 
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