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Abstract

Our study aims to assess the sustainability of the date palm farms in the Oued-Righ valley using the Farms
Sustainability Indicators (Indicateur de durabilité des exploitations agricoles-TDEA) method. Nineteen (19) farmers,
who agreed to evaluate their farms, were surveyed using an appropriate questionnaire. In addition, Statistical
analysis, using IBM SPSS Statistics version 27, enabled us to explore the results further and understand the relevance
of the different variables. The results showed that the three sustainability scales (Agro-ecology, Socio-territorial
and Economy) obtained scores higher than 50 points out of 100, in only three farms. The scores obtained by the
agro-ecological and economic scales were above average for a large part of our sample, which explains that their
agro-ecological and economic practices contributed strongly to the sustainability of these farms. While the score
obtained by the socio-territorial scale indicates that practices at this level are limiting factors to their sustainability.
The study reveals the need to improve socio-territorial aspects across three components: product and territorial
quality, ethics and human development, and employment and services, to improve the overall sustainability of
Oued-Righ valley date palm farms.

Keywords: Sustainability; agro-ecology; socio-territorial; economy, IDEA; development; date palm farms.

INTRODUCTION

with around 2.6 million date palms, including

Date palm cultivation, in Algeria, is widespread in
various parts of the South, originally forming the
oases. These areas are spread across the Southeast,
South-West, Centre-South, and Extreme South
(Ababsa, 2007; Benaouda, 2012). They include more
than eighteen million palm trees, occupying an area of
around 163 985 ha (Amrani, 2021). More than 60% of
the national date palm heritage is concentrated in the
southeast, in regions such as Biskra, Oued-Souf, and
Oued-Righ (Merrouchi and Bouammar, 2015).

The Ouargla region, including the Oued-Righ valley,
is one of the most important palm-growing regions,

2 352 656 productive palms, spread over an area of
22 512 hectares, with an annual production of more
than 1.6 million quintals of dates (MADR, 2019). This
region has been subjected to numerous shocks since
the colonial period, leading to the degradation and
disappearance of certain oases and the impoverishment
of several farmers (Merrouchi, 2022). Also, climate
change, which has shaken the world over the last two
decades, with increasing periods of heat and a significant
reduction in rainfall, has harmed the development of
date palm cultivation and the quality of its product in
Algeria and even in neighbouring countries such as
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Figure 1. Location of the study area

Morocco and Tunisia (Ait Hamza et al., 2010; Hamdane,
2015; Mokhtari et al., 2016; Roumani, 2020; Faci, 2021).
These combined conditions represent constraints to
the sustainability of agriculture in the oases, and in
these areas in particular, concerning the small size of
farms, described as gardens in the Oued-Righ valley by
Dubost (1986). According to Toutain et al. (1990), can
the sustainability of the gardens be called into question?
Given that, the oasis system has lasted for centuries
thanks to human ingenuity.

The definition of sustainable development as it is
widely used today is expressed in a classic diagram
made of three circles of equal size, the three pillars
of sustainable development: the environment, the
economy, and society. Sustainable development
represents the core of the intersection of these three
circles.

Broadly speaking, the aim is to ensure that sufficient
wealth is produced to satisfy the needs of the population
(economic pillar), while reducing social inequalities
(social pillar) and avoiding environmental degradation
(environmental pillar) (Allemand, 2006 in Hertig, 2011).

The literature proposes many methods for assessing
sustainability in agriculture at the farm, plot, and
regional levels. With this in mind, the proposed research
involves analysing the sustainability of a sample of date
palm farms using the IDEA method. This method has
been used in various parts of the world, particularly
in Algeria, with some preliminary modifications, in an
attempt to adapt it to the situation under study by the
authors De Castro et al., 2009; Ligan Topanou et al.,
2015; Idder et al., 2021; Djouhri et al., 2022.

The aim of using the IDEA method in this study is
to assess the sustainability of a sample of farms to get
to know of their degree of sustainability and propose
improvements where sustainability indicators are
limiting factors.

Let us assume that these date palm farms have
existed for millennia, and the assessment of their
sustainability will confirm this. As for the method used
(IDEA), the latter being created in a different context
than the Algerian one, will require adjustments and re-
adaptation.

MATERIALS AND METHODS

The study area

The Oued-Righ valley is located in the south-east of
the Algerian Sahara, around 700 km from the capital
Algiers, between latitudes 32°54', 39°9' North and
longitudes 05°50", 05°75' East. It appears as a gutter
150 km long and 15 to 30 km wide. On a South-North
axis, the altitude rises from 145 m at El-Goug upstream
to less than 35 m at Chott Merouane downstream,
with a surface area of 3,000 km? (Boumaraf, 2013). It
is the oldest cultivated region in the Sahara, with date
palms as its main crop, as evidenced by a text by Ibn
Khaldoun (Pérennes, 1979) (Figure 1). The climate of
the Oued-Righ valley is a desert climate, characterised
by low and irregular rainfall, temperatures that fluctuate
significantly from day to day and from year to year, low
air humidity, and winds that are sometimes very violent
(Bouaichi and Ben Abdallah, 2019).
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Table 1. Sustainability indicators by component and scale

Scale Component Indicator Indicator Maximum values
Diversity of annual crops Al 14
. Diversity of perennial crops A2 14 Total limited
Diversity i . . .
Animal diversity A3 14 to 33 units
Enhancing and preserving genetic heritage A4
Crop rotation A5 8
Plotsize Ab 6
Organic materials management A7 5
. . Ecological regulation zones A8 12 Total limited
Space organisation t6 33 unit
) Contributing to the region's A9 4 035 units
Agro-ecological environmental challenges
sustainability scale .
Enhancing space A10 5
Fodder area management All 3
Fertilisation Al2 8
Liquid organic waste Al3 3
Pesticides Al4 13
. . . Total limited
Farming practices Veterinary treatment Al5 3 to 34 units
Protecting soil resources Al6 5
‘Water resource management Al7 4
Energy dependence Al8 10
Total: 100
Quality approach Bl 10
Enhancing built heritage and landscape B2 8
Product and . Total limited
- . Non-organic waste management B3 5 -
territorial quality to 33 units
Space accessibility B4 5
Social involvement B5 6
Valuation through short sectors B6 7
Autonomy and enhancement of local B7 10
resources
Employment and Services multi—activity BS 5 Total limited
; PR services ' to 33 units
Socio-territorial Employment contribution B9 6
sustainability scale .
Collective work B10 5
Probable perenniality B11 3
Contributing to the world food balance B12 10
Animal welfare B13 3
) Training B14 6 o
Ethics and human Work intensity B15 7 Total hmllted
development to 34 units
Quality of life B16 6
Isolation B17 3
Welcome, hygiene and safety B18 4
Total: 100
Economic viabili Cl 20
Viability omic viabiity
Specialization rate C2 10
Economic Financial autonomy C3 15
inabili I Independence ] .
sustainapility scaie Aids sensitivity c4 10
Transmissibility ~ Capital transferability G5 20
Efficiency Efficiency of the production process C6 25
Total: 100

Source: Vilain et al. (2008)

63



AGRICULTURA TROPICA ET SUBTROPICA

VOL. 58 (2025)

Assessment tools

Farm sustainability indicators (IDEA)

The tool used to assess sustainability is the third edition
of the IDEA method. Version 3 of IDEA assesses
the sustainability of a farm based on 42 indicators,
integrating the three dimensions of sustainability
(agro-ecological, socio-territorial, and economic).

The agro-ecological scale refers to the agronomic
principles of integrated agriculture (Viaux, 1999).
This scale is structured into three equally important
components (capped at 33 and 34 points), which make
an interdependent contribution to the analysis of the
sustainability of production methods.

The socio-territorial scale, with its three
components, refers to ethics and human development,
essential characteristics of sustainable agricultural
systems. It characterises the integration of the farm into
its territory and society. It assesses the farmer’'s quality of
life and the importance of the market and non-market
services he provides to the region and society. The three
components of this scale have the same weight and are
capped at 33 and 34 on a maximum scale of 100.

The economic sustainability scale is structured into
four (4) components and six (6) indicators. This scale
analyses not only economic results but also the degree
of economic independence, the transferability of the
farm, and the efficiency of its production process. On a
maximum scale of 100, each of these four components
is capped at between 20 and 25 units (Vilain et al., 2008)
(Table 1).

For the apparent balance sheet, we have seen that
most nitrogen input comes from organic and mineral
fertilisation. The nitrogen generated by the animals and

associated crops is insignificant as these two activities
are negligible.

The amount of nitrogen used was calculated based
on the two products most commonly used by our
sample: organic fertiliser (sheep or cattle manure) and
chemical fertiliser (Urea 46). The standard units used in
this calculation for these two materials are those used
by (Vilain et al., 2008; Siboukeur, 2013; Gomgnimbou et
al., 2016) with the following average contents: Organic
fertiliser: N (6 kg/t), P (4 kg/t), K (10 kg/t); Urea 46: N
(460 kg/t), P (0 kg/t), K (0 kg/t).

Survey

A questionnaire was first drawn up to enable us collect
the information needed to fill in the 42 indicators that
make up the IDEA method. It was validated by a field
test to check that the questions were coherent and
consistent, and that the farmers understood them.

The surveys took place in April 2019 and
July-August 2021, with 19 farmers who agreed to
collaborate and showed an interest in evaluating their
farms.

Data treatment

Based on the information obtained, the indicators
supported by the IDEA method were constituted and
filled in on Excel, enabling us to obtain the first results.
Statistical analysis, using IBM SPSS Statistics version 27,
enabled us to further explore the results obtained and
understand the relevance of the different variables. The
data were analysed using appropriate statistical methods
to identify relationships between the variables studied.
Pearson’s correlation coefficient was used to assess the
strength and direction of linear relationships between
quantitative variables. The coefficients obtained

Table 2. Descriptive statistics for selected low-variability indicators

islil;;::::zﬂity Average Mode gza}i?gﬂ Variance Minimum Maximum
A7 3.00 3 0.000 0.000 3 3
A8 7.42 7 0.838 0.702 7 9
A9 0.00 0 0.000 0.000 0 0
Al0 0.00 0 0.000 0.000 0 0
All 0.16 0 0.688 0.474 0 3
B9 5.79 6 0.631 0.398 4 6
B11 2.63 3 0.895 0.801 0 3
B13 121 1 0.855 0.731 0 3
B16 374 4 0.991 0.982 2 6
B17 2.32 2 0.671 0.450 1 3
B18 1.68 2 0.749 0.561 0 2
C4 10.00 10 0.000 0.000 10 10

Source: Survey results
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were interpreted according to their absolute value,
following the recommendations of Mukaka (2012): weak
correlation (0 to 0.3), moderate correlation (0.3 to 0.7), or
strong correlation (0.7 to 1).

A principal component analysis (PCA) was also
carried out to reduce the dimensionality of the data
and identify the main components explaining the
total variance. These analyses enabled us to identify
significant trends and gain a better understanding of
interactions among the variables studied.

RESULTS AND DISCUSSION

Revision of indicators

Based on the results obtained, the descriptive analysis
revealed that some of the method's indicators,
essentially relating to the agro-ecological and
socio-territorial scales, as shown in Table 2, obtained
values that varied very little, resulting in a standard
deviation and variance tending towards or equal to
zero (0).

In order to adapt the criteria covered by the IDEA
method to the reality of the study area, changes were

made to certain indicators as well as the allocation of
certain points.

Belmessaoud (2011) points out that applying
the IDEA method to the Saharan context shows an
acceptable level of adaptation, given the relevance
expressed by several of its indicators. Limits to the
application of the IDEA method have been noted. Some
indicators appear to be entirely irrelevant to the Saharan
context, while others overestimate the rating scales.

When we designed the survey questionnaire, we
immediately found certain indicators unsuited to the
Algerian context, which led us to adapt them even
before we began our field surveys. The indicators thus
revisited are: A6, A15, Al6 from the agro-ecological
sustainability scale; B7, B8, B10, Bl4 from the
socio-territorial sustainability scale, and C1, C4, C5 from
the economic sustainability scale (Table 3).

Furthermore, after processing the survey data,
certain indicators (listed in Table 2) showing very low
variability need to be reviewed and adapted to the
Algerian context and the study area.

The method has already been readjusted by several
authors, such as Gasmi et al. (2019), who encountered

Table 3. Presentation of indicators adapted to the situation of the area

gg:lt:smablhty Indicators Initial status Situation after modification
A6 lot size Consider the plots as the surface area of the
p farm (Mix of crops on the same plot)
veterinary treatments (TV = 1 not planned)
Acro ecolo AlS Depending on the method: If TV=1, the score we gave is 2 (TV between 0.5
g 8y TV between 0.5 and 1:2 and 1)

TV between 1and 2:1

Al6 soil resource protection (soil turning)

Autonomy and enhancement of local

All manual work is considered as soil work
without turning.

Points are awarded (2 points) for items

B7 . - (Product/organic matter exchange). Because
resources, energy of agricultural origin : :
agricultural energy is not used
Another item is added, which is the practice of
Aachour (1/10 of agricultural production to be
B8 services, multi-activity (social integration) offered to people). Consider this social policy
o . and award it the necessary points instead of
Territorial-Socio social integration.
Collectn{e work (grouping of §mployers, . Allocation of ratings to items: pooling of
B10 networking) (practice absent in the Algerian . :
equipment (2p) and mutual aid (3p).
context)
Replaced by: Agreement by the farmer to
B14 Training (reception of paid trainees) organize the demonstration days and visits at
his farm.
Cl Economic viability (net farm income RNE) The RNE is compared to the Algerian SMIG.

C4 Aid sensitivity (grants and subsidies)

Economical

C5 Economic transferability

Assigning a full score (10p) to the indicator

The farms capital range.

- old palm grove: between

600000 DA and 2400000 DA/ha

- new palm grove: between 2400000 DA and
4800000 DA/ha

Source: Made by the authors.
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Table 4. Correlation between variable components

DAGR DSOC DECO DGLO CDIV CORG CPRA CQUA CEMP CETH CVIAB CIND CTRAN C.EFF
D.AGR 1.00 0.23 -570" -0.10 705" 0.32 0.20 -0.06 675"  0.01 -0.43 -0.11 -0.39 -.603™
D.SOC 0.23 1.00 -0.08 0.42 -0.09 0.05 0.38 565" 0.29  669™ 0.14 -0.11 -0.42 0.02
D.ECO -570" -0.08 1.00 709" -476" -030 0.00 0.25 -035 0.13 788 719" 0.45 .806™
D.GLO -0.10 0.42 709" 1.00 -0.28 -0.16 0.28 4927 0.01 0.30 6827 764" 0.09 485
C.DIV 705" -0.09 -476" -0.28 1.00 0.23 -459° -0.12 610" -495" -037 -0.16 -0.16 —-.640™
C.ORG 0.32 0.05 -030 -0.16 0.23 1.00 -0.22 -0.13 0.06 0.10 -545" -0.03 0.06 -0.20
C.PRA 0.20 0.38 0.00 0.28 -459" -0.22 1.00 0.27 0.12 563" 0.11 0.06  -0.26 0.12
C.QuA  -0.06 565 0.25 4927 -0.12 -0.13 0.27 1.00 0.09 0.24 5327 0.23 -0.26 0.15
C.EMP 6757 0.29 -035 0.01 610" 0.06 0.12 0.09 1.00 -0.12 -0.19 -0.18 -037 -0.38
C.ETH 0.01 669" 0.13 0.30 -,495 0.10 563" 0.24 -0.12 1.00 0.09 -0.09 -0.11 0.39
CVIAB -0.43 0.14 788 682" -037 -545"  0.11 532" =019 0.09 1.00 520" -0.09 654"
CIND -0.11 -0.11 719" 764" -0.16 -0.03 0.06 0.23 -0.18 -0.09 520" 1.00 0.35 0.35
C.TRAN -0.39 -0.42 0.45 0.09 -0.16 0.06 -0.26 -0.26  -037 -0.11 -009 0.35 1.00 0.15
C.EFF -.603" 0.02 806~ 485" -.640" -0.20 0.12 0.15 -038 0.39 654" 0.35 0.15 100

* The correlation is significant at the 0.05 level (two-tailed). **. The correlation is significant at the 0.01 level (two-tailed).

Source: SPSS results

Legend: D.AGR (agro-ecological sustainability), D.SOC (socio-territorial sustainability), D.ECO (economic sustainability)
D.GLO (global sustainability), C.DIV (diversity component), C.ORG (spatial organization component), C.PRA (farming
practices component), C. QUA (Product and Territory Quality component), C.EMP (Employment and Services component),
C.ETH (Ethics and Human Development component), C.VIAB (Viability component), C.IND (Independence component),
C.TRAN (Transmissibility component), C.EFF (Efficiency component).

difficulties in calculating scores for the pesticides,
transmissibility, and economic viability indicators.
Calculating the pesticide indicator is complicated on
small family farms because these farmers do not record
the products they use or the doses they apply.

Sustainability assessment results

Typology

In presenting the results of the sustainability survey,
Gibon (1994) explains that a typology is a way of
organising the diversity of farms into a few major types
considered as homogenous. Any typology aims to
classify farms objectively, in such a way that the units in
a given class are very homogencous among themselves
and very heterogenous concerning farms in other
classes (Cerf et al., 1987).

Statistical analysis

An exploratory approach using PCA (Principal
component analysis) was followed in advance, in order
to explore the underlying structure of the data and
reduce the number of variables to a few factors. To
ensure that there were minimal correlations between
variables, a correlation matrix was created for the ten
components, grouping all the variables in the analysis
(Table 4).

The sustainability scores obtained for the three
scales vary from one scale to another and from one
farm to another. The sustainability score, represented
by the sustainability limiting factor (Vilain et al., 2008),
obtained for our sample, varied between 10 and 64
points out of 100, with only five farms exceeding
the 50-point threshold (Table 3). Examination of the
magnitude of the coefficients indicated the existence
of some correlations between certain components, in
particular: Agro-ecological sustainability (D.AGR) is
correlated with diversity component (C.DIV) statistically
significant at p < 0.01; and economic sustainability
(D.ECO) is correlated with viability component
(C.VIAB), (C.IND)and
efficiency component (C.EFF)and are all statistically
significant at p < 0.01 (Table 4).

However, the quality of inter-item correlations was
checked using the KMO index, which complements the
examination of the correlation matrix. This index took
avalue of less than 0.50 (0.405), which is, according to its
interpretation, unacceptable and can be justified by the
small sample size. What's more, the data in the study do
not show sufficient variability, hence the irrelevance of
the PCA.

Independent component

Durability scores

The sustainability scores obtained for the three scales
vary from one scale to another and from one farm
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Table 5. Scores obtained by sustainability scale for the farms surveyed

Farm 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Sustainability 74 64 66 47 46 56 66 42 63 50 8 67 70 50 59 62 54 75 62
Agroecology
Socio-territorial 44 48 32 54 34 39 58 49 43 40 49 54 58 51 39 37 34 49 41
sustainability
IHEDTOE 69 47 44 66 68 68 71 90 61 72 37 19 52 79 73 69 65 31 10
sustainability
Overall sustainability 47 32 47 34 39 58 42 43 40 37 19 52 50 39 37 34 31 10
(sustainability score)
Source: Made by the authors
s Farm | Farm 2 Farm 3 Farm 4 Farm 5 Farm 6 Farm 7
Farm 8 Farm 9 Farm 10 Farm |1 Farm 12 Farm 13 Farm 14
Farm 15 Farm 16 Farm 17 Farm |8 s Farm 19
Al
Al8 15 A2
Al7

AlG A4

AlS AS

Al4 A6

Al3 A7

Al2 A8

All

A9

Al0

Figure 2. Results of agro-ecological sustainability indicators across 19 farms

to another. As for the sustainability score, which is
represented by the limiting factor of sustainability
(Vilain et al., 2008), obtained for our sample, it varies
between 10 and 58 points out of 100, with an average of
38.68 + 11.15, of which only three farms exceeded the
50-point threshold (Table 5).

Agro-ecological sustainability

It is on the agro-ecological and economic sustainability
scales, where farms are more sustainable, and
concerned, respectively, sixteen out of nineteen and
thirteen out of nineteen farms, whose scores exceeded
50 points. The socio-territorial sustainability scale was
considered a limiting factor for 74% of the sample. The
averages obtained, respectively, for the three scales
(agro-ecological, socio-territorial, and economic) are:
60.95 +11.11, 44.89 + 8.11, and 56.89 + 20.76. The three
farms that scored below average in agro-ecology were
penalised by the crop diversity, in particular, perennial
crops and forage crops, which in turn penalised

livestock practices (Figure 2).

Socio-territorial sustainability

For the socio-territorial sustainability scale, only five
farms out of nineteen, or 26.31%, scored above average,
varying between 51 and 58 points. The remaining farms
were below average, with sustainability scores ranging
from 32 to 49 points.

Farms with above-average socio-territorial results
were favoured by the indicators (non-organic waste
management, social involvement, short value chain,
contribution to employment, training, work intensity,
contribution to balanced diet). On the other hand,
farms with below-average scores, representing 73.68%,
were penalised by the indicators: non-organic waste
management, social involvement, and collective work
(Figure 3).

Economic sustainability

As for the economic result, thirteen farms out of
nineteen, or 68.42%, scored above average, ranging from
52 to 79 points, with one farm being the exception with
a score of 90 points. These farms have good economic
viability, made possible by high value-added and low
input use, financial autonomy, thanks to low financial
dependence on partners, and an efficient production
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Figure 3. Results of socio-territorial sustainability indicators across 19 farms
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Figure 4. Results of economic sustainability indicators across 19 farms

process explained by good resource valorization.
Nevertheless, the other economic indicators, the rate
of specialization and transferability, did not score well,
as there is little diversity of activities and low use of
non-wage labor (Figure 4).

The results obtained in this study concur with
certain studies carried out on the same production
system (Idder et al., 2021; Djouhri et al., 2022) for
the sustainability of agroecological practices, but for
economic sustainability, the two studies do not agree.
According to Gharbi et al. (2022), the conflict between
these two scales exists because farmers are concerned
with maximising their production and neglecting the
environmental aspect.

Extreme scores

Maximum score

The highest score is obtained by farm seven (N°7)
with a score of sustainability of 58 points and scores
of 66, 58, and 71 points, respectively, for the scales
(Agro ecological, socio-territorial and Economic).
Nevertheless, this farm is penalized by indicators (Al
and A3) of the “Diversity” component; by indicators
(A5, A9, A10 and A1l) of the “Spatial organization”
component; by indicators (Al3, Al6, Al7) of the
“Agricultural practices” component; by indicators (B1,
B4, B5, B10) of the “Product Quality and Employment
and Services” components; by indicator B15 of the
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Figure 5. Factors limiting sustainability indicators in the farm No.7
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Figure 6. Factors limiting sustainability indicators on the farm N°. 19

“Ethics and Human Development” component
and by indicators (C2 and C5) of the “Viability and
Transmissibility” components (Figure 5, Table 5).

Minimum score

This is the farm (N°19) that obtained the lowest
sustainability score (10 points), (Figure 6, Table 3).
Its limiting sustainability factor is to be found, with
seriousness, at the level of its economic practices and
to a lesser degree at the level of its socio-territorial
practices.

The sustainability scores obtained in socio-territorial
and economic terms are well below average (41 points,
10 points). However, its agro-ecological practices are
highly significant, with an above-average sustainability
score (62 points), thanks to the diversity of crops and
animals grown on the farm. The limiting factor for this

farm's economic sustainability is poor production
efficiency, high financial dependency and low economic
viability, due to high intermediate consumption. While
socio-territorial sustainability is penalized by poor
product quality (from B1 to B5), a low contribution to
employment and services through low collective work
(B10), a lack of contribution to the global food balance
(B12) and low labor intensity (B15) (Figure 6).

CONCLUSION

Evaluating the sustainability of the Oued-Righ valley's
date palm farms using the IDEA method has enabled us
to identify the indicators that contribute to sustainability
or are at the root of threats to sustainability through
the scores obtained. The indicators that make up the
agro-ecological and economic scales contribute strongly
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to the sustainability of the farms studied. On the other
hand, indicators for the socio-territorial scale are
limiting factors for the sustainability of these farms.

To enhance the overall sustainability of the farms
studied, efforts should focus on improving the
indicators that constitute the socio-territorial scale. The
indicators requiring particular attention include the
management of non-organic waste, social involvement,
collective work, and the contribution to territorial
development. Non-organic waste should be recycled
or repurposed within the farm’s various activities.
Regarding social engagement, farmers are encouraged
to join or establish collective-interest associations where
these are absent, to foster mutual support, promote
integrated farm management, and contribute to the
improvement of their territories.

The TDEA method is easy to use and is suitable for
the study region, with some readjustment. However,
it still needs to be tested on a larger number of farms
and readjusted over time to make it easily applicable
and thus help strengthen sustainability on farms in
the region that are vulnerable, particularly in terms of
natural resources.
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