ResearchGate

See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/382335586
Land suitability analysis for food logistic providers: A meta- analysis

Article in Land Degradation and Development - July 2024

DOI: 10.1002/1dr.5198

CITATIONS READS
0 66

8 authors, including:

Mahdad Pour Thomas Dogot
University of Liege University of Liege
5 PUBLICATIONS 15 CITATIONS 77 PUBLICATIONS 443 CITATIONS
SEE PROFILE SEE PROFILE
( Philippe Lebailly David Lépez-Carr
a University of Liege University of California, Santa Barbara
206 PUBLICATIONS 1,904 CITATIONS 7 PUBLICATIONS 151 CITATIONS
SEE PROFILE SEE PROFILE

All content following this page was uploaded by Mahdad Pour on 18 July 2024.

The user has requested enhancement of the downloaded file.


https://www.researchgate.net/publication/382335586_Land_suitability_analysis_for_food_logistic_providers_A_meta-_analysis?enrichId=rgreq-37c1bb35852bca8d616e11522c1aaca2-XXX&enrichSource=Y292ZXJQYWdlOzM4MjMzNTU4NjtBUzoxMTQzMTI4MTI2MDg2MTQyNkAxNzIxMjg4Mzk2NzY4&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/382335586_Land_suitability_analysis_for_food_logistic_providers_A_meta-_analysis?enrichId=rgreq-37c1bb35852bca8d616e11522c1aaca2-XXX&enrichSource=Y292ZXJQYWdlOzM4MjMzNTU4NjtBUzoxMTQzMTI4MTI2MDg2MTQyNkAxNzIxMjg4Mzk2NzY4&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-37c1bb35852bca8d616e11522c1aaca2-XXX&enrichSource=Y292ZXJQYWdlOzM4MjMzNTU4NjtBUzoxMTQzMTI4MTI2MDg2MTQyNkAxNzIxMjg4Mzk2NzY4&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mahdad-Pour?enrichId=rgreq-37c1bb35852bca8d616e11522c1aaca2-XXX&enrichSource=Y292ZXJQYWdlOzM4MjMzNTU4NjtBUzoxMTQzMTI4MTI2MDg2MTQyNkAxNzIxMjg4Mzk2NzY4&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mahdad-Pour?enrichId=rgreq-37c1bb35852bca8d616e11522c1aaca2-XXX&enrichSource=Y292ZXJQYWdlOzM4MjMzNTU4NjtBUzoxMTQzMTI4MTI2MDg2MTQyNkAxNzIxMjg4Mzk2NzY4&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University-of-Liege?enrichId=rgreq-37c1bb35852bca8d616e11522c1aaca2-XXX&enrichSource=Y292ZXJQYWdlOzM4MjMzNTU4NjtBUzoxMTQzMTI4MTI2MDg2MTQyNkAxNzIxMjg4Mzk2NzY4&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mahdad-Pour?enrichId=rgreq-37c1bb35852bca8d616e11522c1aaca2-XXX&enrichSource=Y292ZXJQYWdlOzM4MjMzNTU4NjtBUzoxMTQzMTI4MTI2MDg2MTQyNkAxNzIxMjg4Mzk2NzY4&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Thomas-Dogot?enrichId=rgreq-37c1bb35852bca8d616e11522c1aaca2-XXX&enrichSource=Y292ZXJQYWdlOzM4MjMzNTU4NjtBUzoxMTQzMTI4MTI2MDg2MTQyNkAxNzIxMjg4Mzk2NzY4&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Thomas-Dogot?enrichId=rgreq-37c1bb35852bca8d616e11522c1aaca2-XXX&enrichSource=Y292ZXJQYWdlOzM4MjMzNTU4NjtBUzoxMTQzMTI4MTI2MDg2MTQyNkAxNzIxMjg4Mzk2NzY4&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University-of-Liege?enrichId=rgreq-37c1bb35852bca8d616e11522c1aaca2-XXX&enrichSource=Y292ZXJQYWdlOzM4MjMzNTU4NjtBUzoxMTQzMTI4MTI2MDg2MTQyNkAxNzIxMjg4Mzk2NzY4&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Thomas-Dogot?enrichId=rgreq-37c1bb35852bca8d616e11522c1aaca2-XXX&enrichSource=Y292ZXJQYWdlOzM4MjMzNTU4NjtBUzoxMTQzMTI4MTI2MDg2MTQyNkAxNzIxMjg4Mzk2NzY4&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Philippe-Lebailly-2?enrichId=rgreq-37c1bb35852bca8d616e11522c1aaca2-XXX&enrichSource=Y292ZXJQYWdlOzM4MjMzNTU4NjtBUzoxMTQzMTI4MTI2MDg2MTQyNkAxNzIxMjg4Mzk2NzY4&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Philippe-Lebailly-2?enrichId=rgreq-37c1bb35852bca8d616e11522c1aaca2-XXX&enrichSource=Y292ZXJQYWdlOzM4MjMzNTU4NjtBUzoxMTQzMTI4MTI2MDg2MTQyNkAxNzIxMjg4Mzk2NzY4&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University-of-Liege?enrichId=rgreq-37c1bb35852bca8d616e11522c1aaca2-XXX&enrichSource=Y292ZXJQYWdlOzM4MjMzNTU4NjtBUzoxMTQzMTI4MTI2MDg2MTQyNkAxNzIxMjg4Mzk2NzY4&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Philippe-Lebailly-2?enrichId=rgreq-37c1bb35852bca8d616e11522c1aaca2-XXX&enrichSource=Y292ZXJQYWdlOzM4MjMzNTU4NjtBUzoxMTQzMTI4MTI2MDg2MTQyNkAxNzIxMjg4Mzk2NzY4&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/David-Lopez-Carr-2?enrichId=rgreq-37c1bb35852bca8d616e11522c1aaca2-XXX&enrichSource=Y292ZXJQYWdlOzM4MjMzNTU4NjtBUzoxMTQzMTI4MTI2MDg2MTQyNkAxNzIxMjg4Mzk2NzY4&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/David-Lopez-Carr-2?enrichId=rgreq-37c1bb35852bca8d616e11522c1aaca2-XXX&enrichSource=Y292ZXJQYWdlOzM4MjMzNTU4NjtBUzoxMTQzMTI4MTI2MDg2MTQyNkAxNzIxMjg4Mzk2NzY4&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University_of_California_Santa_Barbara?enrichId=rgreq-37c1bb35852bca8d616e11522c1aaca2-XXX&enrichSource=Y292ZXJQYWdlOzM4MjMzNTU4NjtBUzoxMTQzMTI4MTI2MDg2MTQyNkAxNzIxMjg4Mzk2NzY4&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/David-Lopez-Carr-2?enrichId=rgreq-37c1bb35852bca8d616e11522c1aaca2-XXX&enrichSource=Y292ZXJQYWdlOzM4MjMzNTU4NjtBUzoxMTQzMTI4MTI2MDg2MTQyNkAxNzIxMjg4Mzk2NzY4&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mahdad-Pour?enrichId=rgreq-37c1bb35852bca8d616e11522c1aaca2-XXX&enrichSource=Y292ZXJQYWdlOzM4MjMzNTU4NjtBUzoxMTQzMTI4MTI2MDg2MTQyNkAxNzIxMjg4Mzk2NzY4&el=1_x_10&_esc=publicationCoverPdf

Received: 20 December 2023

Revised: 11 April 2024

Accepted: 28 April 2024

DOI: 10.1002/1dr.5198

RESEARCH ARTICLE

WILEY

Land suitability analysis for food logistic providers: A meta-

analysis

Mahdad Pour?
Hossein Azadi?

1Department of Economics and Rural
Development, Gembloux Agro-Bio Tech,
University of Liege, Gembloux, Belgium

2Department of Geography, University of
California, Santa Barbara, California, USA

Correspondence
Mahdad Pour, Department of Economics and

Rural Development, Gembloux Agro-Bio Tech,

University of Liege, Gembloux, Belgium.
Email: mahdad.pour@student.uliege.be

1 | INTRODUCTION

Land suitability analysis is essential to support transportation planning
and more effective communication with spatial planning to attain a
balance between transportation and environmental protection (Son

et al, 2023). An essential foundation for enhancing the scientific

| Thomas Dogot? |

Philippe Lebailly? | David Lopez-Carr? |

Abstract

Land suitability analysis is a process to specify the suitability of a particular area
according to its inherent characteristics. Inefficient land suitability leads to inefficient
exploitation of natural resources, destruction of land resources, poverty, and even
social harm. In this regard, land suitability assessment is important to support trans-
portation planning and demand for construction. This study aimed to systematically
review the mutual impacts of land logistics and land suitability. This study applied a
meta-analysis to integrate the results of 36 original papers published between 1990
and 2024. The findings showed there were mutual impacts of land logistics and land
suitability. In this regard, demand for highway construction significantly affects ware-
housing (B = 6.30; p < 0.99) and distribution and transportation (B = 4.23; p < 0.99)
according to Table 3. In addition, warehousing (B = 7.35; p < 0.95) and distribution
and transportation (B = 2.11; p < 0.90) have significant effects on demand for high-
way construction based on Table 4. The temporal effect of logistics land develop-
ment has the most positive influence on natural resources and environmental
tolerance (4.49). The spatial effects of land suitability and food logistic providers have
respectively the most positive impacts on inventory control and demand for highway
construction in European countries. Policymakers should consider the global issue of
land suitability according to its advantages. First, the greatest advantage of land suit-
ability is that it gives more accountability to the officials and decision makers. Sec-
ond, land suitability provides the basis for distribution and transportation and
inventory control effectively controls storage costs. Thirdly, warehousing, due to land

suitability, ensures a regular supply of goods in the market.

KEYWORDS
construction, development restrictions, highway construction, natural resources and
environmental tolerance, spatiotemporal effects

nature of spatial planning is the capacity to tolerate resources and the
environment, as well as the analysis of land suitability (Ronchi
et al., 2020). The maximum measure and ability of a regional resource
and an environmental system to tolerate various social and economic
activities are referred to as natural resources and environmental toler-

ance. The tolerance volume addresses sustainable development needs
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in a given period and space at a particular socio-economic and produc-
tion level (Mondejar et al., 2021; Zeng et al., 2022). The research on
tolerance capacity contributes to ecology, and primary studies focus
on individual tolerance capacities, including land (Petersen-Rockney
et al., 2021), water assets (Xin et al., 2022), and agricultural tolerance
capacity (Gul et al., 2022). According to the outstanding prominent
environmental issues, the assessment of tolerance capacity is gradu-
ally generalized to the comprehensive assessment of the environment
(Dong et al., 2020).

The extant literature on the selection of logistics service providers
includes studies of companies in different spheres, i.e., the self-driven
industry (Lagorio et al., 2020), agriculture (Akbari et al., 2024;
Paciarotti & Torregiani, 2021), food product (Jagtap et al., 2021;
Paciarotti & Torregiani, 2021; Tsang et al., 2021), consumer electron-
ics (Cichosz et al., 2020), service delivery (Restuputri et al., 2020), and
defense industry (Mahoney et al., 2024). In this regard, there are
financial benefits that allow for the negotiation of better shipping
costs by choosing a joint supplier (Gaudenzi et al., 2020; Guida
et al., 2021). Managers' decision-making processes for evaluating,
selecting, and providing logistics services are based on various criteria
and selecting high-quality raw material suppliers. Service levels and
operational capabilities have the highest effect on a decision-making
process (Chen et al., 2020; Rahardjo et al., 2023). Furthermore, the
service levels of the joint supplier, quality, and cost have the most
impact on the decision-making process for import and export services
(Dang et al., 2022; Song et al., 2021), whereas, for e-commerce, the
most important criteria are accountability and quality of services
(Mahdikhani & Yazdani, 2020). Logistics service providers who are
qualified and suitable should be selected to store and transport the
products (Jagtap et al., 2021; Kumar et al., 2020). A higher value
added is paid to the specialist logistics services provider since it might
give the company a competitive edge. It is noteworthy that the goods
sector of the food industry will expand significantly over the next few
years and will require the services of a logistics service provider for
storage and transportation (Shcherbakov & Silkina, 2021). In this con-
text, food logistics providers that manage packaged shipments with
multi-temperature requirements should be given more attention
(Tsang et al., 2021). Food logistics providers must address the charac-
teristics of e-commerce, including time-critical delivery, fragmented
orders, and high product variety, for multi-temperature joint distribu-
tion (Nagarajan et al., 2022; Paciarotti & Torregiani, 2021). The use of
traditional planning for product delivery by food logistics providers is
insufficient as it only reduces the travel cost (Tsang et al., 2021) while
food quality and arrival time should also be considered (Casino
et al., 2021).

Land suitability refers to the suitability of a certain type of land
for a specific type of use, which is needed in a certain period and
space for different functions (i.e., agricultural production, urban build-
ing, and environmental protection) (Ayhan et al., 2020; Azadi
et al., 2023; Mohammed et al., 2020). To improve the precision of spa-
tial planning, land suitability analysis based on environmental toler-
ance capacity has become a novel style (Amato et al., 2020). There are
a few studies (e.g., Miani et al, 2023; Min et al., 2021; Raad &

Rajendran, 2024; Ustaoglu & Aydinoglu, 2020) on appropriate
evaluations to support transportation planning and logistics providers.
Furthermore, there is no consideration of land suitability in terms of
environmental constraints and transport infrastructure requirements
or the role of food logistic providers in it. The study of land suitability
is necessary to enable the identification of the main limiting factors
for agricultural production and enable decision-makers to develop
agricultural management that increases land productivity. Therefore,
studying land suitability in the sense of identifying areas that are most
suitable for specific uses such as agriculture and other uses is valuable
for logistics providers. These studies can focus on various aspects of
land suitability, like natural resource and environmental tolerance,
demand for highway construction, and building construction and
development restrictions. In this regard, building construction
and development restrictions can be seen as an obstacle to logistics
activities including transportation and warehousing while develop-
ment is an entire process that includes the construction phases. How-
ever, previous studies (e.g., Min et al., 2021; Raad & Rajendran, 2024;
Ustaoglu & Aydinoglu, 2020) have not considered the mutual analysis
of the land suitability and logistics providers. The novelty of this study
is quantifying the mutual impacts of land suitability and logistics pro-
viders. In addition, the findings of this study can present the spatio-
temporal effects caused by the mutual effects of land suitability and
logistics providers. For example, these mutual effects of land suitabil-
ity and logistics providers are greater in which years and continental
regions. Hence, the results of this study can be helpful for policy-
makers in the field of land and logistics services to make appropriate
decisions. Accordingly, the main objective of this paper is to review
the articles that estimated the mutual impact of logistics land use
decisions and land suitability aspects (e.g., the natural resources and
environmental tolerance, the demand for highway construction,
and the building construction and development restrictions). On the

basis of this, the following research questions have been raised:

1. How does land suitability (i.e., natural resources and environmental
tolerance, demand for highway construction, and building con-
struction and development restrictions) impact logistics providers?

2. How do the land use decision logistics influence land suitability
aspects?

3. What spatiotemporal patterns are revealed by the analysis of land

suitability and the land use decision logistics?

In the continuation of this study, the applied method is reported
in part 2 (i.e., the Methodology section). The third part presents the
results of the study. Part 4 offers the discussion, and eventually, and

part 5 concludes the study.

2 | METHODOLOGY
The present study is a type of systematic review and meta-analysis
that applied the Preferred Reporting Items for Systematic Reviews

and Meta-Analyses standards (Parums, 2021).
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21 | Choosing the topic and locating the articles

A systematic search was initially conducted to find relevant articles
from Google Scholar and SID search engines from 1990 to 2024,
which was followed by a thematic analysis process on keywords. The
first stage was to recognize keywords based on the topic being stud-
ied, i.e, “land suitability,” “environmental tolerance,” “highway
construction,” and “building restrictions.” The next stage was to con-
sider other keywords to get more certain articles up to the maximum
searchable extent. Other keywords, i.e., “warehousing,” “distribution,”
“transportation,” “inventory control,” and “accountability” were
selected due to the aim of this review. A combination of keywords
related to land suitability spheres were offered consecutively, as

follows:

1. Land suitability OR environmental tolerance OR highway construc-

tion OR building restrictions.

2. Land suitability OR environmental tolerance OR highway construc-
tion OR building restrictions AND warehousing OR distribution
OR transportation OR inventory control OR accountability.

After the initial search, detected records were rigorously screened
using the inclusion and exclusion criteria defined in the next subsec-
tion. In this regard, two researchers independently screened the titles
and abstracts of the original articles for further investigation and con-
firmed each other's assignments. In case of disagreement between the

two researchers, a third researcher was used to resolve the issue.
2.2 | Choosing articles, inclusion criteria, and
included articles

The process for including/excluding articles is shown schematically in
Figure 1. As shown in the figure, the first step was the initial search

Studies excluded based on not
related to the land suitability for
logistic providers (n = 3973)

Studies excluded based on no
proposed effects on land suitability
or logistic providers (n = 214)

Studies excluded based on not
estimating the quantitative effects
of influential drivers (n = 31)

|
g |
'% \ Searching databases for
5.;.’. ‘ relevant studies (n = 4254)
3 \
=
2
g Studies included after reading
o ‘ their title and abstract (n = 281)
a L
& |
%‘ Studies included after reading
;':’Sb their full text (n = 67)
(88

]

g - :
= Studies included according to
E the availability of data (n = 36)

FIGURE 1

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses process. Adapted from Mengist et al. (2020) and

O'Leary et al. (2016). [Colour figure can be viewed at wileyonlinelibrary.com]
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Definition

The maximal measure and ability of a regional resource and an environmental
system to tolerate various social and economic activities

When ease of transportation and access to remote areas is important

A set of rules and standards for the design and construction of buildings
Storing products that will be sold or distributed later

The systematic process of picking up products, categorizing them based on the
location of their destination, and giving them to the receiver

The process of ensuring that the right amount of product supply is available

Accepting responsibility for the quality of service

TABLE 1 The factors considered in the meta-regressions.
Type of
Factor Variable variable
Main scenarios
Land Natural resources and Dependent and
suitability environmental tolerance independent
Demand for highway Dependent and
construction independent
Building construction and Dependent and
development restrictions independent
Logistic Warehousing Dependent and
provider independent
Distribution and Dependent and
transportation independent
Inventory control Dependent and
independent
Accountability Dependent and
independent
Spatiotemporal characteristics
Time Year of data gathering Independent
Space Africa Independent
America Independent
Asia Independent
Europe Independent
Oceania Independent
Complemented factors
Type of ISI publication Independent
article
Methodology  Appropriate method Independent
applied

Source: The findings of the study.

considering several inclusion criteria: (1) the mutual impacts of land
suitability and food logistic providers must be estimated based on
regression models, (2) quantitative results assessing the effect of land
suitability on food logistic providers and vice versa, and (3) English
articles in peer-reviewed journals till January 2024. In this step, the
number of original articles reached 4254. The second step was
the progressive search considering several exclusion criteria: (1) obvi-
ous errors, e.g., statistical inaccuracies or plagiarism, (2) use of qualita-
tive methods without inferential statistics/analysis, and (3) the
dissertation from which the article was extracted to avoid duplicate
data. In this step, the number of articles narrowed down to 67 articles.
The third step was presenting the effects of land suitability/ food
logistic providers measurement unit (should be expressed as a percent
change in the dependent variable), based on which 36 primary articles
were selected for meta-analysis. Finally, the collected articles are in
the temporal period from 1990 to 2024 and the study area is in the
five continents of Africa, America, Asia, Europe, and Oceania
(Table 1).

Original articles printed between 1990 and 2024
Original articles performed in the African continent
Original articles performed in the American continent
Original articles performed in the Asia continent
Original articles performed in the Europe continent

Original articles performed in the Oceania continent

Original articles published in an ISl journal

Original articles applied a methodology to capture heterogeneity

2.3 | Meta-analysis model specifications
Three sets of factors related to the original articles were included in
the meta-analysis as meta-regressions including the main scenarios
(i.e., the mutual impacts of land suitability and food logistic providers
expressed in percentage), spatiotemporal characteristics (including
time pattern, i.e., the publication year of collected data, and space pat-
tern, i.e., the study area), and complemented factors (that is type of
article, i.e., ISI publication or working paper, and methodology applied,
i.e., captured heterogeneity) to explain the quality of original articles.
In this regard, the explanatory power of the meta-analysis can be
increased and extra information not included in the original articles can

be extracted. The general form of a meta-analysis model is as follows:
Mij=ao+ ZﬁkEij,k + 5+ 1)

where M; refers to the dependent variable i obtained from a given

article j, Ejj is the meta-regressor k and f3, is the parameter associated
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with meta-regressor k, which measures its impact on the estimate of
the dependent variable, ag is the constant, y; is a study-specific effect,

and g;; is an error term.

24 | Evaluate and perform analysis

This study investigated the average effect sizes (i.e., the effect of land
suitability on food logistic providers and vice versa) that extracted
from the primary articles indicate either the effect of the land suitabil-
ity aspect on the logistic provider or the effect of the logistic provider
on land suitability. A relatively small number of effect sizes is not
unusual in meta-analysis research, but a trade-off must be made
between the conceptual homogeneity of the studied data and the
number of data points available for meta-analysis. In addition, the rel-
ative rarity of original articles on the mutual impacts of land suitability
and food logistic providers shows that it is a field of study in need of
more research.

Meta-regression can be implemented using the fixed- or random-
effect model. The distinction between these two models can be due
to different reasons, as follows: (1) the actual effect size in the original
articles is assumed to be the same in the fixed-effect model; (2) the
correlation among different observations from one or more original
articles through the random-effect model using cluster robust vari-
ance estimators are explained; and (3) the random-effect model assists
make consistent and efficient results compared to a fixed-effect
model. Thus, the current study applied the random-effect model to
implement the meta-regressions.

This study ensured the quality of the collected articles by avoid-
ing the risk of bias (Minozzi et al., 2022). Meta-analysis studies are
susceptible to publication bias because articles with results that con-
tradict the expected direction or lack inferential statistics may over-
state the effect. To avoid this problem in this study, Egger's test with
funnel plot asymmetry was used to determine potential publication
bias in a meta-analysis. This test is a linear regression of the interven-
tion effect, which estimates their standard errors weighted by their
inverse variance.

Three econometric models of meta-analysis were tested. First, it
started from a simple model considering only the main scenarios. Then
the spatiotemporal characteristics were included in the second model.
In the third model, complemented factors were also added. Finally,
the model with more significant statistical characteristics was
selected. The Stata version 17 (Stata Corp, College Station, TX, USA)

was applied to estimate models.

3 | RESULTS

According to the statistical description and addressing the research
questions, this section was organized as follows: descriptive statistics,
land suitability impacts on food logistic providers, food logistic pro-
viders' impact on land suitability, and spatiotemporal patterns
revealed by analysis.

3.1 | Descriptive statistics

The original articles capture various land suitability including the natu-
ral resources and environmental tolerance, the demand for highway
construction, and the building construction and development restric-
tions (Table 2). The articles classified in the category of natural
resources and environmental tolerance refer to the maximum capacity
of the region to tolerate various social and economic activities. In the
category of building construction and development restrictions,
the most usual restrictions refer to the availability of resources and
project costs, scope, and time. Across the studied articles, more stud-
ies focused on the demand for highway construction (15 articles). The
two types of land suitability including the natural resources and envi-
ronmental tolerance and the building construction and development
restrictions consist of 10 and 11 articles, respectively.

The spatiotemporal patterns of the 36 selected articles are indi-
cated in Figure 2. Accordingly, the studies were conducted on conti-
nents of Africa, America, Asia, Europe, and Oceania during five 6-year
periods (i.e., 1990-1996; 1997-2003; 2004-2010; 2011-2017;
2018-2024). Most of them (16 articles; 33%) were conducted in Asia
and half of those studies (50% of Asian articles) were related to the
recent period from 2018 to 2024. Then, 13 studies (27%) were con-
ducted in Europe in three periods including 2004-2010, 2011-2017,
and 2018-2024. Studies on the impacts of land suitability and logis-
tics providers have been conducted in all continental regions after
2018, and in Africa, the focus has been on studies conducted in the
last 6 years.

The criterion of “printing an article in an ISI journal” was used to
assess the quality of the articles. As a result, 33 research works
(91.67%) have been published in ISl-indexed journals. Furthermore,
only two articles applied pool data models to incorporate unknown

heterogeneity in research outcomes.

3.2 | Land suitability impacts on food logistic
providers

Factors affecting logistics land use decisions meta-regressions are dis-
played in Table 3. R? ranges from 0.33 to 0.73 in Table 3, which indi-
cates the proportion of the variation for the impacts of the logistic
providers explained by explanatory variables. According to the results,
the variable of natural resources and environmental tolerance has sig-

nificant effects on the three logistic provider impacts including

TABLE 2 Outline of the studies according to land suitability.
Number of
Land suitability original articles
Natural resources and environmental tolerance 10
Demand for highway construction 15

Building construction and development restrictions 11

Source: The findings of the study.
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FIGURE 2 The spatiotemporal
patterns of the selected articles. Source:
The findings of the study. [Colour figure
can be viewed at wileyonlinelibrary.com]

2018-2024

TABLE 3 Variables and factors affecting logistics land use decisions meta-regressions.

Food logistic providers impact

Distribution and Inventory
Factor Variable Warehousing transportation control Accountability
Land suitability Natural resources and environmental 2.27 (4.39) 0.78***(0.23) 2.57* (1.53) 3.59** (1.50)
tolerance
Demand for highway construction 6.30*** (1.70) 4.23***(1.12) 2.23 (4.91) 5.58 (8.08)
Building construction and development —1.34***(0.45) —1.63(1.82) —3.87**(1.95) —4.23(7.39)
restrictions
Time Year of data gathering 3.67***(0.36) 3.85**(1.72) 2.58** (1.11) 3.68*** (0.79)
Space Africa —1.89 (3.95) 1.61(1.51) —1.23(2.68) —1.22 (2.04)
America 1.56 (1.18) 2.38(3.25) 1.14 (1.61) 1.49 (2.40)
Asia 8.82*** (1.25) 4.36* (2.71) 1.78(1.28) 1.53(2.34)
Europe 2.47***(0.68) 2.31**(1.21) 9.01*** (2.78) 8.89*** (1.38)
Oceania 6.79 (5.87) 4.21(5.37) 6.94 (6.23) 4.12(5.23)
Type of article ISI publication 7.39** (3.41) 4.13 (3.53) 7.27*** (3.33) 2.31(3.63)
Methodology Appropriate method 1.03 (2.17) 1.81 (4.25) 1.36 (1.23) 1.93 (2.91)
applied
R? 0.73 0.47 0.51 0.33
Number of observations 28 29 21 11

Note: The standard errors are shown in parentheses.
*, **, and *** show significance at 0.90, 0.95, and 0.99.
Source: The findings of the study.

distribution and transportation (mean impact: 0.78, significant at
0.99), inventory control (mean impact: 2.57, significant at 0.90), and
accountability (mean impact: 3.59, significant at 0.95). Thus, the toler-
ance capacity of resources and the environment can improve distribu-
tion and transportation services by about 1%. Therefore, natural
resources and environmental tolerance can improve the structure by

which products are classified, transported, and distributed at the

destination. In addition, by adjusting the natural resources and envi-
ronmental tolerance, inventory control is increased by about 3%. Fur-
thermore, such natural resources and environmental tolerance can
significantly raise accountability by nearly 4%. In addition, the demand
for highway construction has significantly positive impacts on ware-
housing (mean impact: 6.30, significant at 0.99) and distribution and
transportation (mean impact: 4.23, significant at 0.99). Thus,
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warehousing has been increased by about 6%, based on the demand
for highway construction. In addition, the construction of the highway
leads to an increase in the distribution and transportation of goods by
about 4%. Therefore, the demand for highway construction can
improve the structure by which products are classified, transported,
and distributed at the destination. Furthermore, the building construc-
tion and development restrictions significantly decrease warehousing
(mean impact: —1.34, significant at 0.99) and inventory control (mean
impact: —3.87, significant at 0.95). Thus, warehousing has been
decreased by about 1% due to the construction restrictions. In addi-
tion, inventory control by the building construction and development
restrictions is reduced by about 4%. In addition, the type of article
shows about 7%, and 7% of the variations in impacts of warehousing,
and inventory control (Table 3). Moreover, the variable of the method-

ology applied is not significant.

3.3 | Food logistic providers' impact on land
suitability

Factors affecting land suitability meta-regressions are shown in
Table 4. According to Table 4, R?, displaying the percentage of the
variation for the effects of the dependent variables, which was
explained by explanatory factors in meta-regressions, goes from 0.37
(in the third column) to 0.71 (in the second column). According to the

results, the variable of warehousing has a significant impact on land

suitability impact in terms of the demand for highway construction
(mean effect: 7.35, significant at 0.95). Therefore, the warehousing of
products increases the demand for highway construction by about
7%. In addition, distribution and transportation have a significantly
positive impact on the demand for highway construction (mean
impact: 2.11, significant at 0.90). Thus, the distribution and transpor-
tation of products increase the demand for highway construction by
about 2%. In addition, the type of article indicates about 3%, and 1%
of the variations in impacts of the natural resources and environmen-
tal tolerance, and the demand for highway construction (Table 4). Fur-
thermore, the variable of the methodology applied is not significant.
Figure 3 shows the median effects of food logistic providers on
land suitability. In this regard, the median effect of warehousing prod-
ucts on the demand for highway construction (median impact: 3.05,
significant at 0.95) is significant. Thus, warehousing products cause a
3% increase in the demand for highway construction. Therefore, logis-
tics service providers can promote increasing the demand for highway
construction. Figure 3 confirms the findings presented above by the
meta-regression (Table 4). In addition, the median effect of distribu-
tion and transportation of products on the demand for highway con-
struction (median impact: 3.35, significant at 0.99) is significant. As a
result, product distribution and transportation produce a 3% rise in
the demand for highway development. Therefore, logistics service
providers can promote increasing the demand for highway construc-
tion. These findings confirm the findings presented above by the

meta-regression (Table 4).

TABLE 4 Variables and factors affecting land suitability meta-regressions.

Land suitability

Natural resource and

environmental Demand for highway Building construction and
Factor Variable tolerance construction development restrictions
Food logistic providers impact Warehousing 1.06 (9.39) 7.35**(3.61) 0.36 (2.77)
Distribution and 4.64 (6.74) 2.11*(1.16) 3.48(7.27)
transportation
Inventory control 1.26 (5.55) 7.16 (6.52) 2.13 (4.46)
Accountability 1.09 (2.14) 1.18(1.39) 6.38 (8.34)
Time Year of data 4.49* (2.54) 1.66*** (0.17) 2.73***(0.93)
gathering
Space Africa 2.02 (1.86) 3.51 (4.88) 1.44 (0.96)
America 7.31(7.37) 4.01 (5.45) —8.80(9.20)
Asia 1.83***(0.38) 6.46*** (1.80) —2.59(1.89)
Europe 8.14 (6.10) 8.62*** (2.66) 5.95*** (2.08)
Oceania —4.55(3.42) 4.64 (6.68) 4.52(7.04)
Type of article ISI publication 3.40*** (0.72) 1.38* (0.74) 2.90(7.37)
Methodology applied Appropriate method 2.59 (3.19) 2.86 (5.24) 0.13(0.52)
R? 0.58 0.71 0.37
Number of observations 14 17 12

Note: The standard errors are shown in parentheses.
*, **, and *** show significance at 0.90, 0.95, and 0.99.
Source: The findings of the study.
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3.4 | Spatiotemporal patterns revealed by analysis
The temporal patterns of land suitability impacts were significant for
all food logistic providers, in terms of warehousing (mean impact:
3.67, significant at 0.99), distribution and transportation (mean
impact: 3.85, significant at 0.95), inventory control (mean impact:
2.58, significant at 0.95), and accountability (mean impact: 3.68, signif-
icant at 0.99). This suggests that if the original article had relied on
early data from the last 10 years, warehousing, distribution and trans-
portation, inventory management, and accountability would have
increased by 4%, 4%, 3%, and 4%, respectively, as a result of land suit-
ability. For spatial impacts, various regions have a significant influence
on the types of logistic provider impacts of land suitability. Therefore,
studies conducted on land suitability in Asia and Europe show impacts
on warehousing (mean impact: 8.82, significant at 0.99 and mean
impact: 2.47, significant at 0.99), distribution and transportation (mean
impact: 4.36, significant at 0.90 and mean impact: 2.31, significant at
0.95), inventory control (mean impact: 1.78, non-significant and mean
impact: 9.01, significant at 0.99), and accountability (mean impact:
1.53, non-significant and mean impact: 8.89, significant at 0.99). Thus,
land suitability leads to about 9% and 4% increases in warehousing,
and distribution and transportation, respectively, given that the origi-
nal article was conducted in Asia. In Europe, land suitability causes
about 2%, 2%, 9%, and 9% increases in warehousing, distribution and
transportation, inventory control, and accountability, respectively.
The temporal impacts of the year were significant for all land suit-
ability of the natural resources and environmental tolerance (mean
impact: 4.49, significant at 0.90), the demand for highway construc-
tion (mean impact: 1.66, significant at 0.99), and the building
construction and development restrictions (mean impact: 2.73, signifi-
cant at 0.99). Therefore, if the original article used initial data in the
recent decade, food logistic providers would cause about 4%, 2%, and
3% increases in the natural resources and environmental tolerance,
the demand for highway construction, and building construction and
development restrictions, respectively. For the spatial patterns, differ-

ent regions have a significant effect on land suitability impacts due to

FIGURE 3 The median effects of
food logistic providers on land suitability.
Bold values are statistically significant.
Source: The findings of the study. [Colour
figure can be viewed at

wileyonlinelibrary.com
2.34 4 4 ]
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food logistic providers. Therefore, studies conducted on food logistic
providers in Asia and Europe show impacts in terms of natural
resources and environmental tolerance (mean impact: 1.83, significant
at 0.99 and mean impact: 8.14, non-significant), the demand for high-
way construction (mean impact: 6.46, significant at 0.99 and mean
impact: 8.62, significant at 0.99), and building construction and devel-
opment restrictions (mean impact: —2.59, non-significant and mean
impact: 5.95, significant at 0.99). As a result, both the demand for
highway development and the tolerance capacity of resources would
have increased by around 6% and 2%, respectively, if the original
study had been conducted in Asia. In Europe, food logistic providers
enhance the demand for highway construction by 9%, and limits on

building and development by 6%, respectively.

4 | DISCUSSION

41 | Land suitability effects

Land suitability, in terms of natural resources and environmental toler-
ance, the demand for highway construction, and building construction
and development restrictions, has significant effects on logistics pro-
viders' impacts. Natural resources and environmental tolerance can
increase the average of distribution and transportation, inventory con-
trol, and accountability, while the demand for highway construction
increases warehousing, and distribution and transportation. However,
building construction and development restrictions dropped the aver-
age of warehousing and inventory control. Therefore, natural
resources and environmental tolerance can promote the service and
responsibility of providers.

As a result, the environment and the resource tolerance capacity
can have a big impact on logistics service providers. The outcomes of
the previous research, i.e., Bao et al. (2020), Davis et al. (2021), and
Luo et al. (2020), are similar to the results of the current study. Bao
et al. (2020) studied an analytical framework for assessing resource

levels, environmental pressures, and tolerance capacity over the large-
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scale Yangtze Basin. This paired analysis of resources and environ-
mental pressure, capacity, and governance specified the geographical
potential and direction of use by applying spatial analysis and limiting
factor analysis methods. Their results showed that the resource envi-
ronment tolerance capacities have spatial differences. The environ-
mental pressures of the upstream resources were lower than those of
the downstream ones, which does not correspond to the natural
resources and environmental tolerance but corresponds to the
resource environment governance levels. The proportion of unused
land is the main factor limiting the tolerance capacity of the regional
resource environment. Davis et al. (2021) studied environmental vari-
ability along the food supply chain to reduce risks associated with
periodic food shortages, price increases, and food quality declines by
systematic reviewing existing literature. Their results showed that
researchers on food supply shocks have primarily focused on corn,
rice, and wheat. Thus, food logistics providers need to complete food
basket, diverse environmental resources, and link between food pro-
duction and consumption and nutrition. Their findings offered food
replacement for individuals, change of resources for production cen-
ter, and strategic reserves to deal with environmental shocks for gov-
ernments. In addition, Luo et al. (2020) examined the evolution of the
urban land tolerance capacity in China during the period of rapid
urbanization from the perspective of the carrier load by using the
equal interval method and quartile method. Their results showed that
the performance of land capacity in urbanization is evolving towards a
better situation. Some cities may have better evolutionary perfor-
mance, though they have a moderate amount of poor land tolerance
capacity. In addition to helping policymakers better understand the
state of the land-tolerance capacity and take appropriate steps to
increase capacity performance, their findings helped to advance the
field of land research.

According to the results, the demand for highway construction
can improve all logistics service providers. This means that following
land use selection with a stronger influence on the earlier evaluation
of land suitability will have a greater impact in the new round. The
outcomes of the previous research, i.e., Dwitasari et al. (2020) and
Hodgson (2018), are in line with the findings of the current study. In
this regard, Dwitasari et al. (2020) focused on assessing the effect of
the Trans-Sumatran Highway construction on logistics costs based on
a qualitative approach in Indonesia. Their results showed that there
are several advantages taken from the toll road development. Manu-
facturers can achieve greater inventory turnover through faster ship-
ping processes. In terms of transportation, reduced travel times and
flat toll roads can save car maintenance and fuel expenditures. More-
over, tolls can remove the extra costs that used to often arise in
travel. Finally, it was argued that highways can increase transportation
and logistics activities. In addition, Hodgson (2018) studied the effect
of infrastructure development on the geographical distribution of cit-
ies using location data based on instrumental variable regressions in
the American West. This study estimated the probability of survival
and life expectancy for economic activity as a function of the infra-
structure provision. The likelihood of the economic activity surviving

with infrastructure development was 20%-50% greater than in places

with infrastructure concerns. Given the close historical correlation
between the places of economic activity and the location of cities,
their results provided evidence that infrastructure development cast a
shadow over the agglomeration—cities with almost adequate infra-
structure were likely to decline, compared with cities that remained
isolated.

The results indicated that building construction and development
restrictions can drop logistics service providers. Thus, the building
construction and development restrictions can have an inhibitory
effect on logistic service providers. The outcomes of previous
research, i.e., Kumar et al. (2022) and Yuan (2019), are in line with the
results of the current study. Kumar et al. (2022) identified barriers to
implementing smart technology in sustainable warehousing by using
the Delphi approach in India. Their results showed that the most
important limitations in the implementation of smart and sustainable
supply chain methods of warehousing included lack of government
support, lack of vision and task, and lack of skilled labour. Their study
contributed to decreasing the effect of various barriers that increase
the chances of technology selection in warehousing. Yuan (2019)
examined how changes in planning practices affect different ware-
housing development paths by applying a quantitative method. Based
on his results, warehousing was influenced by the main elements of
planning including land-use policies, financial incentives, and environ-
mental regulations. The development of green storage facilities in sub-
urban cities caused more environmental concerns, compared to

brownfield redevelopment in nearby municipalities.

42 | Food logistic providers' effects

Land suitability is significantly affected by logistics providers in terms
of warehousing, and distribution and transportation. Thus, land logis-
tics providers including warehousing, and distribution and transporta-
tion have a significant effect on land suitability in terms of the
demand for highway construction. The findings of the previous
research, i.e., Noorzai (2020), are similar to the results of this study.
Noorzai (2020) determined the decision-making criteria for choosing
the delivery system of highway projects in Iran. His results showed
that construction design is often an optimal way that can help project
owners make the right decisions about the best project delivery

system.

4.3 | Spatiotemporal patterns

The temporal patterns are significant in increasing warehousing, distri-
bution and transportation, inventory control, and accountability over
time. In addition, the time impacts are significant in increasing the nat-
ural resources and environmental tolerance, the demand for highway
construction, and building construction and development restrictions
over time. In the field of continental impacts, European countries indi-
cate the most impacts on the logistics providers' impacts

(i.e., accountability). In addition, European countries show the most
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spatial patterns on the land suitability impacts (i.e., the demand for
highway construction).

The limitation that the current study faced is that the original arti-
cles did not quantitatively estimate the effect of all aspects of land
suitability (i.e., natural resources and environmental tolerance, demand
for highway construction, and building construction and development
restrictions) on logistics land use decisions. Furthermore, there are no
original articles that investigated the mutual impacts of land suitability

and land logistics, simultaneously.

5 | CONCLUSION

Land suitability analysis is a process to specify the suitability of a par-
ticular area according to its inherent characteristics. Analyzing land
suitability can have various impacts on food logistic providers in terms
of warehousing, distribution and transportation, inventory control,
and accountability. To answer the first question of the research, it is
necessary to mention that natural resources and environmental toler-
ance significantly affect distribution and transportation, inventory
control, and accountability. In addition, the demand for highway con-
struction significantly affects warehousing, and distribution and trans-
portation. Thus, the structure by which products are classified,
transported, and distributed at the destination, which also improves
the procedure of storing the physical stock of products for sale or dis-
tribution, was promoted by the demand for highway construction,
compared to not demanding it. It is essential to note that building con-
struction and development restrictions have significantly negative
impacts on warehousing and inventory control. As a result, the pro-
cess of holding physical inventory of items for sale or distribution, and
the process of registering a company's inventory level with construc-
tion and development constraints are decreased compared to no con-
straints. The second research question is addressed such that food
logistic providers, in terms of warehousing, and distribution and trans-
portation, significantly affect the demand for highway construction.
The third question of the research has been answered by the spatio-
temporal impacts of analyzing land suitability and food logistic pro-
viders. The temporal effect of land suitability has the highest positive
influence on distribution and transportation, and the temporal effect
of logistics land development has the highest positive influence on
natural resources and environmental tolerance. In addition, the spatial
effect of land suitability has the highest positive impact on logistics
providers in terms of inventory control in European countries, and the
spatial effect of logistics providers has the highest positive impact on
land suitability in terms of the demand for highway construction in
European countries.

Ultimately, the results of the current study showed that land suit-
ability can effectively improve global logistics providers' impacts. Pol-
icymakers should consider the global issue of land suitability
according to its advantages. First, more accountability for officials and
decision makers is one of the biggest advantages of land suitability.
Second, land suitability provides the basis for distribution and trans-

portation, and inventory control and effectively controls storage costs.

Thirdly, warehousing due to land suitability ensures a regular supply
of goods in the market. Accordingly, various recommendations can be
made to policymakers. Land suitability analysis can be recommended
for the planning sphere of officials and decision makers. Land suitabil-
ity is recommended in the form of adjusting the natural resources and
environmental tolerance, the demand for highway construction,
and the removal of the building construction and development restric-
tions for regions currently facing distribution and transportation and
inventory control issues. It is recommended that policymakers use
land suitability in the form of the demand for highway construction to
provide adequate infrastructure to store and regularly supply prod-
ucts. The theoretical and policy implications regarding the best ways
for managing transportation inventory, and warehousing costs include
coordination of inventory and warehousing based on product demand
forecast, implementation of inventory and warehouse management
systems, adoption of lean and agile principles, application of technol-
ogy intelligent and automation, and performance evaluation and opti-
mization. Ultimately, this study suggests that researchers focus on the
infrastructure needed to build highways and examine the reduction in
building construction and development restrictions. Furthermore, vari-
ous methods, such as monitoring and controlling land suitability stud-
ies, should be considered in order to lessen the burden on the
resource environment.

This review of the land suitability assessment literature has
important implications not only for Europe but for other world
regions as well. Land suitability remains an undervalued factor in
land use and land cover change globally. Results suggest that proper
land suitability provides enhanced accountability to policymakers,
effective storage cost control, and a consistent supply of goods to
market. Future research could fruitfully build on these results to
examine similarities and differences in land suitability outcomes
across world regions.
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