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The inability of farmers to comply with global good agricultural practices (GlobalGAP) standards has led
to food safety issues harmful to human health and sustainable agriculture. This study aimed to assess the
extent of GlobalGAP compliance among orange farmers and investigate barriers associated with compli-
ance. Data were collected with structured questionnaires from 238 orange farmers. The findings showed
that the farmers’ rate of adherence to the GlobalGAP standards was moderate (mean 3.58). Using factor
analysis, the following four groups were identified as key barriers to compliance: personal and economic
barriers, awareness and information barriers, institutional-support barriers, and infrastructure barriers.
Institutional support barriers were deemed most important by farmers in compliance decisions (mean
4.29), followed by personal and economic barriers (mean 3.89). Therefore, a focus on the barriers faced
by smallholder farmers would be crucial to improve their adoption of food safety standards. This can
enhance the quality of agricultural commodities, customers’ safety, and the livelihood of smallholder
farmers.
� 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

The agricultural sector plays a key role in the Egyptian econ-
omy, despite a decline in its relative importance in recent decades.
It accounted for approximately 11 percent of the gross domestic
product (GDP) in 2018, compared to 20 percent in the early
1980s (World Bank, 2018). However, this does not correspond to
a decrease in the entire working population, and the sector still
employs about 29 percent of the entire workforce. The majority
of landholdings (61.3%) are owned by small scale farmers (with a
landholding lower than 5 ha) (FAOSTAT, 2018).

Over the past decades, intensive agriculture has increased the
productivity of agricultural commodities and significantly reduced
food insecurity and poverty (Shah et al., 2019; Zeweld et al., 2017).
Despite this promising success, this increase in intensive farming
led to the loss of biodiversity, soil degradation, pollution of natural
water resources, and climatic changes (Luo et al., 2016; Raza et al.,
2019). Besides these impacts, the food industry has been faced
with challenges arising from outbreaks of foodborne diseases, food
contamination, and pest infestations (Annor, 2018). The concerns
to human health and the environment from these issues have
increased the importance of food safety and quality measures in
the global food trade (Aydin and Aktürk, 2018; Islam et al., 2012;
Som et al., 2017). One of the widely employed food quality assur-
ance standards is global good agricultural practices (GlobalGAP)
(Mushobozi, 2010; Holzapfel and Wollni, 2014). The GlobalGAP
protocol develops high-quality agricultural practices for pre-
harvest activities (Annor, 2018; Pandit et al., 2017). Based on the
hazard analysis critical control point (HACCP) principles, the Glo-
balGAP standards aim to reduce risks associated with the use of
agricultural inputs by taking into account environmental sustain-
ability. These standards also incorporate the principles of the Inter-
national Labor Organization (ILO), which ensure workers’ health
and welfare (GLOBALG.A.P, 2017). Despite the fact that GlobalGAP
is a voluntary standard, it has become a gateway to access interna-
tional markets and the European Union (EU), in particular (Annor,
2018).

This study considers the implementation of GlobalGAP for
orange cultivation in Egypt. Orange is the most grown crop in
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Egypt, occupying 154,200 ha (2017/18 season) of the total culti-
vated area. The total annual production of oranges was around
3.4 million tons (2017/18 season) in Egypt, which made the coun-
try the sixth largest orange producer in the world. Egypt is also the
second largest exporter of oranges in the world after Spain, with
exports accounting for 1.555 million tons (2017/18 season)
(Omar and Tate, 2018). The delta region (old lands) and new
reclaimed regions (Nubaria and Salhia) are the main producing
areas of oranges in Egypt. Forty percent of orange production
comes from small scale farmers, mainly in the delta region
(Abobatta, 2018). Oranges are exported from the middle of Novem-
ber to the end of January. Additionally, of all the orange varieties,
the Valencia orange grown in the newly reclaimed areas comprises
around 94% of the total orange exports (Abu Hatab and Nsabimana,
2016). According to Egypt’s Sustainable Agricultural Development
Strategy 2030, Egypt aims to sustainably promote the competitive-
ness of orange by increasing the implementation of the GlobalGAP
standards (MALR, 2016).

Farmers’ compliance with GlobalGAP depends on various eco-
nomic, regulatory, and human incentives, such as reducing produc-
tion costs, maximizing profit, increasing capital estimation of farm
assets, reducing risks, community development, responsibility
rules, and enhancing farmers’ skills (Mushobozi, 2010;
Pongvinyoo, 2015). In order to gain these benefits, it is essential
to engender technological changes through long-term investments
in inputs and producers’ skills, particularly in the fruit and fresh
vegetable sector (Annor et al., 2016; Kersting and Wollni, 2011).
Since small-scale farmers are less likely to implement these
changes under international standards, they are excluded from
access to high-value markets worldwide (Holzapfel and Wollni,
2014). According to studies, the inclusion of small-scale farmers
in GlobalGAP certification schemes ultimately depends on the role
of exporters in giving assistance to farmers and the type of public–
private partnerships (PPP) developed (Holzapfel and Wollni, 2014;
Kersting and Wollni, 2011; Tran and Goto, 2019). Clearly, the
implementation of these strategies is affected by multiple factors
(internal or external), which may influence the farmer’s decision
to comply with GlobalGAP standards (Annor et al., 2016;
Pongvinyoo, 2015). Studies have attempted to identify factors
influencing farmers’ adoption of good agricultural practices. Demo-
graphic variables such as age, education, and the membership in
farmer organizations were found to influence farmers’ decisions
(Annor et al., 2016; Ganpat et al., 2014; Holzapfel and Wollni,
2014; Kersting and Wollni, 2011; Kibet et al., 2018; Marine et al.,
2016; Pandit et al., 2017; Parikhani et al., 2015; Pongvinyoo
et al., 2014; Srisopaporn et al., 2015; Suwanmaneepong et al.,
2016). Other factors comprise institutional support (Ganpat et al.,
2014; Holzapfel and Wollni, 2014; Islam et al., 2012; Kersting
and Wollni, 2011; Marine et al., 2016; Parikhani et al., 2015;
Pongvinyoo, 2015; Srisopaporn et al. 2015), infrastructure
(Kersting and Wollni, 2011; Pandit et al., 2017; Parikhani et al.,
2015), economic impact variables (Annor, 2018; Aydin and
Aktürk, 2018; Ganpat et al., 2014; Islam et al., 2012; Jelsma
et al., 2019; Kersting and Wollni, 2011; Kibet et al., 2018; Marine
et al., 2016; Nirmala, 2015; Ochieng et al., 2019; Pongvinyoo
et al., 2014; Srisopaporn et al., 2015; Suwanmaneepong et al.,
2016), and knowledge and attitudes levels of producers (Ding
et al., 2019; Kibet et al., 2018; Nirmala, 2015; Pandit et al., 2017;
Pongvinyoo, 2015; Som et al., 2017; Suwanmaneepong et al.,
2016).

Although GlobalGAP standards are indicative of food safety in
the international markets, few Egyptian growers implement these
standards, even for the products sold in EU markets (Tellioglu and
Konandreas, 2017). As smallholder farming is the dominant form
of agriculture in Egypt, exploring the current situation of compli-
ance of small-scale orange farmers to GlobalGAP standards will
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be useful, especially in the light of limited literature on this subject.
This study seeks to contribute to the literature by assessing the
extent of GlobalGAP compliance among orange farmers and by
investigating barriers associated with compliance. The findings
could be useful for Egyptian policymakers when suggesting poten-
tial reforms and developing long-term advisory programs for
enabling small-scale farmers to participate in GlobalGAP
implementation.
2. Materials and methods

2.1. Study area

The current study was carried out in El Nubaria region, Egypt.
This region has a total area of 5670 km2 (Abou-Hadid et al.,
2010), as shown in Fig. 1, and is divided into four governorates:
Giza, El Monoufia, Alexandria, and El Beheira. The region is com-
posed of six districts: Al-Bustan, Al-Hammam, West Nubaria, Ban-
gar Al-Sukkar, Taiba, and Al-Entelak. Each district has several small
villages, with about 500 to 1000 farmers in each village (Badr,
2019). El Nubaria was selected for this study because this area pro-
duces a large amount of oranges (orange accounts for 51.1% of the
total farming area and 42.3% of the total fruit production) (CAPMS,
2018). This region grows a wide range of fruits, vegetables, and
aromatic plants over a total area of 305,600 ha. The current crop-
ping pattern in El Nubaria comprises citrus, grapes, apples, olives,
bananas, peaches, tomatoes, watermelons, potatoes, squash, pep-
pers, and eggplants (Abou-Hadid et al., 2010). The surface irriga-
tion system on the River Nile is the main source of irrigation in
the region. Water is distributed to different locations by the
Nubaria canal. Additionally, drip or sprinkler irrigation is used to
cope with water shortage, especially, in lands located far away
from the canal (Abdelraouf and El Habbasha, 2014). There are
two main types of soil in the region; calcareous soil is the main
type of soil in the northern and eastern parts, and sandy soils are
distributed in the southern and western areas (Abbas et al., 2012).

2.2. Sampling and data collection

Three districts were randomly selected in the region; Taiba, Al-
Bustan, and West Nubaria. The population comprised small-scale
orange farmers (<10 ha) from the three districts (N = 698). These
farmers are not certified GlobalGAP initiative. Using Cochran’s for-
mula and a multi-stage sampling strategy, a sample of 249 farmers
was selected. However, due to incomplete data in some question-
naires, 11 farmers were excluded from the sample, resulting in a
sample of 238 farmers in the final analyses. Four villages were ran-
domly selected from each district to represent all geographical
areas. Orange farmers were randomly chosen from the selected
12 villages. Data were collected through face-to-face interviews
with farmers using a questionnaire, during the period from Octo-
ber to December 2018.

2.3. Instrument

A questionnaire was divided into three sections to obtain infor-
mation on the study’s objectives. The first section comprised farm-
ers’ demographic information such as age, education, farming
experience, membership in marketing or exporting organizations,
having off-farm income, access to loans, annual farm income, and
orange yield. Section two assessed farmers’ compliance with the
GlobalGAP standards using a 5-point Likert scale (1= ‘‘very low,‘‘
2= ‘‘low,” 3= ‘‘intermediate,‘‘ 4= ‘‘high,” and 5= ‘‘very high”). Based
on the GlobalGAP manual [39], we assigned a Likert score to the
target farmers for each item. Respondents were asked to determine



Fig. 1. Map of the study area (El Nubaria region).

Table 1
Socio-economic characteristics of the respondents.

Variable (n = 238) Frequency Percentage

Age (mean = 44.6)
Less than 40 years 96 40.3
From 40 to 55 years 102 42.9
More than 55 years 40 16.8
Education
No education 31 13
Elementary 41 17.2
Secondary school 78 32.8
University 88 37
Farming experience (mean = 18.2)
Less than 15 years 34 14.3
From 15 to 25 years 149 62.6
More than 25 years 55 23.1
Size of orange farm (mean = 6.1)
Less than 3 ha 60 25.2
From 3 to 7 ha 137 57.6
More than 7 ha 41 17.2
Family labor force
Yes 72 30.3
No 166 69.7
Membership of marketing or exporting organizations
Yes 48 20.2
No 190 79.8
Having off-farm income
Yes 56 23.5
No 182 76.5
Access to loans
Yes 59 24.8
No 179 75.2
Annual farm income (mean = $3888.4)
Less than $3000 81 34
From $3000 to $6000 109 45.8
More than $6000 48 20.2
Orange yield (mean = 26.1 tons/ha)
Less than 20 tons 38 16
From 20 to 40 tons 138 58
More than 40 tons 62 26
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their compliance level for each practice. Constraints to farmers’
compliance with the GlobalGAP standards were presented in sec-
tion three. Twenty-eight constraints were identified based on the
literature (Annor, 2018; Parikhani et al., 2015; Raza et al., 2019;
Suwanmaneepong et al., 2016). A panel of 10 experts from the Hor-
ticulture Research center, and Agricultural Research Center (ARC)
examined the validity of the instrument. The respondents were
asked to rank the impact of these constraints on production on a
Likert-type scale (ranged from 1 = not very important to 5 = very
important). Furthermore, the questionnaire was pre-tested on a
sample of 20 farmers. Accordingly, the authors modified the ques-
tionnaire to ensure that it is comprehendible and in compliance
with the local farming context. Cronbach’s Alpha coefficient was
calculated to assess the reliability of the instrument. The reliability
was 0.81 and 0.85 for sections on the standards and constraints,
respectively, indicating a good level of consistency.

2.4. Data analysis

Descriptive statistics comprising frequency, percentage, mean,
and standard deviation were used to analyze the data and describe
the results. Factor analysis was used to examine the underlying
patterns of constraints that are highly interrelated (factors) and
reduce them to more manageable levels. By the method of the
main analysis components, using Varimax rotation, we obtained
a cut-off point of 1 for eigenvalues and factor loadings greater than
0.50. The Friedman’s test was used to examine the extent of vari-
ance in the responses of farmers regarding the ranks of each factor.
To assess significant differences in farmers’ compliance with Glo-
balGAP standards (extracted from factor analysis), according to
their socio-economic characteristics, a t-test was used for dichoto-
mous variables, while a one-way analysis of variance (ANOVA) was
used in the case of interval variables. Data were analyzed using
SPSS 25.0.

3. Results

3.1. Sample characteristics

Table 1 shows the personal attributes of the respondents. Most
farmers (42.9%) were aged 40–55 years, with a mean of 44.6 years.
In the sample, more than one-third of farmers (37%) had a univer-
sity degree and 32.8 farmers had secondary education, while 13%
of the respondents had no formal education. The mean farming
experience of the farmers was 18.2 years, and the highest propor-
tion of farmers (62.6%) belonged to the farming experience cate-
gory 15–25 years. More than half of the farmers (57.6%) owned
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3–7 ha, with a mean of 6.1 ha. A high proportion of the respondents
(69.7%) reported that they did not use the family labor force for
performing agricultural activities. More than three-quarters
(79.8%) of the respondents did not join marketing or export organi-
zations. The majority of the respondents (76.5%) had no off-farm
income. Some farmers (24.8%) had access to loans. Most farmers
(45.8%) earned US$3000–6000 as annual income from orange cul-
tivation, with an average annual income of US$3888.4. The average
orange yield was about 26.1 tons per ha; most of the farmers (58%)
yielded 29–40 tons of oranges per ha.
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3.2. Farmers’ compliance with global GAP standards

The mean scores of farmers’ compliance with GlobalGAP are
shown in Table 2. The results indicated that orange farmers in
the study area moderately implemented the requirements of Glo-
balGAP (average score = 3.58). Standards pertaining to site history
and site management, traceability, soil management, propagation
materials, and equipment have been found to have satisfactory
compliance (mean � 4). Farmers have partially complied with
the standards on fertilizer management (mean 3.94), water man-
agement (mean 3.95), plant protection products (PPPs) (mean
3.34), integrated pest management (mean 3.12), and harvesting
and produce handling (mean 3.05). The farmer exhibited the least
compliance with the requirements of health safety and welfare,
with a mean of 1.99.
3.3. Factor analysis

Factor analysis (Table 3) was conducted to identify obstacles to
the implementation of GlobalGAP standards by orange farmers. To
determine the suitability of our data for structure detection, the
Bartlett’ test of sphericity (BTS) and Kaiser-Meyer-Olkin (KMO)
measure of sampling adequacy were performed. BTS was
2133.788 (p < 0.01), indicating that the population correlation
matrix is not an identity matrix. KMO was 0.791, suggesting that
the data were suitable for factor analysis. Table 3 shows the four
factors; they were labeled according to the characteristics of the
constructs. The factors comprised personal and economic factors,
awareness and information factors, institutional- support factors,
and infrastructure factors, which explained 20.9%, 12.6%, 18.1%,
and 10.2% of the total variance in responses, respectively. These
extracted variables accounted for 61.8% of the total explained
variation.

Factor 1 comprised of five items loading significantly. These
items were ‘‘low literacy levels,” ‘‘low risk of motivation for the
application GAP,” ‘‘the high cost of labor,” ‘‘the high cost of input
supplies,” and ‘‘the high-level of chemical fertilizers used.” Based
on content of the items, factor 1 was named ‘‘personal and eco-
nomical barriers,” with an eigenvalue of 4.09. Factor 2 included
four variables loading significantly. These variables were ‘‘lack of
sufficient knowledge and skills on post-harvest techniques,” ‘‘lack
of information about export specifications,” ‘‘high infection from
pests and diseases,” and ‘‘the high need for integrated databases
and concise records for different operations.” Since these variables
were directly related to the way in which a farmer acquires and
uses the information on his farming context, this factor was labeled
‘‘awareness and information barriers”; it had an eigenvalue of 3.11.
Factor 3 consisted of seven variables loading significantly. These
variables were ‘‘no governmental guarantee programs for product
Table 2
Farmers’ compliance with GlobalGAP standards.

GlobalGAP requirements Compliance (%)

None Very low

Site history and site management – 2.5
Traceability – –
Soil Management – –
Propagation materials – 6.3
Fertilizer management – –
Water management – –
Equipment – –
Plant protection products (PPPs) – 20
Integrated pest management – 3.5
Harvesting and produce handling 15.0 11.7
Workers’ health safety and welfare 40.0 36.7
Overall mean
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safety,” ‘‘a lack of linkage with citrus packaging houses,” ‘‘lack of
access to export-oriented extension services,” ‘‘residues of pesti-
cides in the product,” ‘‘lack of access to loans,” ‘‘low prices of
orange,” and ‘‘Low quality orange.” This factor was termed
‘‘institutional-support barriers”; it had an eigenvalue of 3.74. Fac-
tor 4 had four items, representing physical aspects of the farm
and facilities needed for compliance with GlobalGAP standards.
These items were ‘‘lack of affordable storing and cooling facilities,”
‘‘lack of equipment and facilities for using GAP technologies,” ‘‘poor
water quality,” and ‘‘lack of quality of packaging.” Therefore, this
factor was termed ‘‘infrastructure barriers”; it had an eigenvalue
of 2.59.

Results of the Friedman’s test indicated that there were signifi-
cant differences in the response of farmers regarding the impor-
tance of the extracted factors (p < 0.01) (Table 4), confirming
that the ranks of extracted factors were not equal. Institutional-
support barriers were deemed most important by farmers in com-
pliance decisions (mean 4.29), followed by personal and economic
barriers (mean 3.89), awareness and information barriers (mean
3.45), and infrastructure barriers (mean 3.05).
3.4. Factors associated with farmers’ compliance with GlobalGAP

There were no significant differences in the opinions of the
farmers regarding barriers faced when complying with GlobalGAP
standards in terms of age, farm size, and family labor force (Table 5
and Table 6). The one-way ANOVA (Table 5) showed significant dif-
ferences (p < 0.01) among education groups in terms of barriers
faced by farmers when complying with GlobalGAP. Farmers with
university education (mean 3.82) tended to consider ‘‘awareness
and information barriers” more important than farmers with less
education. For different factors, an examination of farming experi-
ence indicated a wider difference among the farming experience
groups. In descending order, less-experienced farmers attached
importance to ‘‘personal and economical barriers,” ‘‘institutional-
support barriers,” and ‘‘awareness and information barriers,” with
means of 3.92, 3.85, and 3.84, respectively, when considering com-
pliance with GlobalGAP. Concerning annual farm income, farmers
who had higher income attached importance to ‘‘awareness and
information barriers” and ‘‘infrastructure barriers,” with means of
4.22 and 4.11, respectively. The importance of considering ‘‘aware-
ness and information barriers” whenmaking a compliance decision
varied significantly in regard to the orange yield (p < 0.01). Farmers
with more than 40 tons (mean 3.81) of yield attached more impor-
tance to ‘‘awareness and information barriers,” compared to farm-
ers with less than 20 tons.

Results of the t-test (Table 6) showed that ‘‘awareness and
information barriers” and ‘‘institutional-support barriers” were
considered important by farmers who did not belong to any export
Mean SD

Low Medium High

10 64.2 23.3 4.08 0.65
23.9 50 26.1 4.14 0.18
4.2 90.8 5.0 4.00 0.30
13.9 38.6 41.2 4.14 1.05
10.8 84.2 5.0 3.94 0.39
10.00 85.0 5.0 3.95 0.38
3.3 91.7 5.0 4.00 0.29
18.9 65.1 – 3.34 0.60
55.8 25.2 15.5 3.12 0.21
27.5 45.0 0.8 3.05 1.09
7.5 15.8 0.00 1.99 1.05

3.58 0.58



Table 3
Factor analysis for grouping compliance with GlobalGAP.

Item Factor loading Mean SD Rank

Personal and economic (Eigenvalue 4.09, % of variance = 20.9, Alpha = 0.74)
Low levels of literacy 0.545 3.68 0.31 9
Low risk of motivation for application GAP 0.533 3.33 0.79 12
The high cost of labor 0.688 3.84 0.36 4
The high cost of input supplies 0.782 3.81 0.48 5
The high-level of fertilizer use 0.705 3.36 0.8 16
Awareness and information (Eigenvalue 3.11, % of variance = 12.6, Alpha = 0.78)
Lack of sufficient knowledge and skills on post-harvest techniques 0.766 3.51 0.64 11
Lack of information about export specifications 0.655 3.51 0.59 10
High infection from pests and diseases 0.581 3.67 0.58 8
The high need for integrated databases and concise records for different operations 0.548 2.88 0.81 20
Institutional- support (Eigenvalue 3.74, % of variance = 18.1, Alpha = 0.81)
No governmental guarantee programs for product safety 0.692 3.98 0.128 1
Lack of linkage with citrus packaging houses 0.771 3.89 0.384 2
Lack of access to export-oriented extension services 0.828 3.8 0.528 6
Residues of pesticides in the product 0.844 3.9 0.34 3
Lack of access to loans 0.657 3.7 0.55 7
Low prices of orange 0.711 3.29 0.92 13
Low quality orange 0.644 3.13 0.93 17
Infrastructure (Eigenvalue 2.59, % of variance = 10.2, Alpha = 0.73)
Lack of affordable storing and cooling facilities 0.522 3.08 0.88 18
Lack of equipment and facilities for using GAP technologies 0.633 3.28 0.79 14
Poor water quality 0.505 3.67 0.75 15
Lack of quality of packaging 0.536 3.23 0.84 19

Table 4
Ranking extracted factors of compliance with GlobalGAP.

Factor Friedman Mean Rank Mean SD Rank

Personal and economic 3.89 3.6 0.55 2
Awareness and information 3.45 3.39 0.65 3
Institutional- support 4.29 3.67 0.54 1
Infrastructure 3.05 3.31 0.81 4

Chi-Square: 491.66, Significance: 0.00.
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organization, with means of 3.44 and 3.27, respectively. Results
also revealed that farmers who did not have off-farm income
(mean 3.34, p < 0.05) considered ‘‘infrastructure barriers” more
important than farmers who had off-farm income. Farmers who
did not have access to loans (mean 2.72, p < 0.01) attached impor-
tance to ‘‘infrastructure barriers.”
4. Discussion

This study highlighted the barriers affecting orange farmers’
compliance with GlobalGAP standards in El Nubaria region. The
following four factors were identified as determinants of farmer’
compliance: personal and economic barriers, awareness and infor-
mation barriers, institutional-support barriers, and infrastructure
barriers. The adoption of GlobalGAP standards has been viewed
as an effective approach for facilitating a transition to sustainable
agricultural production (Nicetic et al., 2010). Our study indicated
that farmers are adequately compliant with the GlobalGAP stan-
dards, specifically, in regard to traceability, site history and site
management, soil management, propagation materials, and equip-
ment. We included smallholder farmers in the study because they
have been exporting oranges to international markets, such as Arab
countries and Russia, which have lower specifications than EU. The
results appear to be in line with previous studies, clarifying the
average level of farmers’ adoption of good agricultural practices
(Nirmala, 2015; Pandit et al., 2017; Pongvinyoo et al., 2014;
Suwanmaneepong et al., 2016).

Many orange farmers from the region were partially following
GlobalGAP standards during the usage of plant protection products
(PPPs). This result reflects that orange farmers may be facing
1369
export issues. In this regard, a report by the Ministry of Agriculture
and Land Reclamation (MALR, 2018) showed that, during the per-
iod (2015–2017), orange exporters mainly faced challenges arising
from the high pesticide residue content. Moreover, another study
conducted by Badr et al. (2019) confirmed moderate levels of con-
tamination by pesticide residues in orange samples collected from
the local market. Clearly, farmers consider pesticide use a quick
and easy remedy to pest control and for increasing yield
(Oyekale, 2018; Sharifzadeh et al., 2018). In the same vein, the
findings showed that farmers were partially compliant with inte-
grated pest management (IPM). This result might be attributed to
the fact that farmers still have limited knowledge of IPM as an
environmentally friendly technology, and hence lack skills to
implement the technology. Accordingly, farmers rely on their
own experiences when selecting, mixing, and spraying pesticides
(Talukder et al., 2017). Hence, the importance of community
awareness programs must be highlighted to modify farmers’ pesti-
cide use behavior, thus contributing to food safety. Furthermore,
extension platforms must also be established; this could include
the establishment of farmer field schools that already have been
tested and achieved success in international and local contexts in
explaining the principles of integrated pest management. Although
harvesting and produce handling were considered main issues
hampering product quality and marketing in the international
value chain, they were moderately considered according to the rec-
ommendations of the GlobalGAP standards. This result can be
attributed to the fact that the export value chain, in the case of
non-certified global gap farmers in Egypt, mainly depends on mid-
dlemen who collect the crop from the farms and transport it to
citrus packaging houses (Elmansy, 2018). According to Sausman
et al. (2015), these houses are responsible for implementing a



Table 5
Results of F test for examining differences in barriers that face respondents to comply with GlobalGAP according to their socio-economic characteristics.

Variable Personal and economic barriers Awareness and information barriers Institutional- support barriers Infrastructure barriers
Mean Mean Mean Mean

Age
Less than 40 years 3.31 3.42 2.93 3.04
From 40 to 55 years 3.38 3.5 3.05 3.18
More than 55 years 3.32 3.49 3.1 3.1
F test 0.18 ns 0.25 ns 0.12 ns 0.28 ns
Education
No education 3.29 3.15 3.41 2.89
Elementary 3.26 3.28 3.39 3.00
Secondary school 3.29 3.44 3.37 3.05
University 3.35 3.82 3.45 2.84
F test 0.4 ns 4.88** 0.4 ns 0.62 ns
Farming experience
Less than 15 years 3.92 3.84 3.85 3.57
From 15 to 25 years 3.71 3.66 3.78 3.59
More than 25 years 3.42 3.49 3.29 3.55
F test 7.4** 8.1** 6.9** 0.3 ns
Size of orange farm
Less than 5 ha 2.88 3.05 3.1 2.83
From 5 to 10 ha 2.81 2.9 3.25 2.98
More than 10 ha 2.85 3.2 3.27 2.95
F test 0.9 ns 1.1 ns 1.3 ns 1.4 ns
Annual farm income
Less than $3000 3.25 3.45 3.59 3.28
From $3000 to $6000 3.15 3.88 3.65 3.77
More than $6000 3.28 4.22 3.52 4.11
F test 0.45 ns 8.3** 0.55 ns 9.2**
Orange yield
Less than 20 tones 3.55 3.4 3.35 3.28
From 20 to 40 tones 3.6 3.49 3.3 3.39
More than 40 tones 3.62 3.81 3.38 3.25
F test 0.48 ns 4.9** 0.32 ns 0.26 ns

* Significant at p < 0.05, ** significant at p < 0.01, and ns: not significant.

Table 6
Results of t test for testing differences in barriers that face respondents to comply with GlobalGAP according to their socio-economic characteristics.

Variable Personal and economic barriers Awareness and information barriers Institutional- support barriers Infrastructure barriers
Mean Mean Mean Mean

Family labor force
Yes 3.58 2.88 3.12 2.96
No 3.51 2.86 3.17 2.98
t test 0.33 0.13 ns �0.25 ns �0.21 ns
Membership of marketing or exporting organizations
Yes 3.55 2.88 3.08 2.91
No 3.51 3.44 3.27 2.94
t test 0.35 ns �5.8** �2.3* �0.17 ns
Having off-farm income
Yes 3.52 3.68 3.08 3.12
No 3.55 3.6 3.12 3.34
t test �0.33 ns 0.5 ns 0.42 ns � 2.5 *
Access to loans
Yes 2.61 2.28 2.51 2.25
No 2.65 2.34 2.55 2.72
t test �0.18 ns �0.25 ns 0.2 �6.4**

* Significant at p < 0.05, ** significant at p < 0.01, and ns: not significant.
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traceability system for sorting; they are also responsible for imple-
menting the HACCP quality control process. Exporters receive
oranges that meet with standards and regulatory requirements of
international markets and organize transportation with logistics
firms. The rejected oranges in the packaging houses are sold in
local markets.

Findings also revealed that farmers had low compliance with
the requirements of workers’ health safety and welfare. This result
was in line with the results of Pandit et al. (2017). However, other
studies (for example Annor et al., 2016) found that smallholder
farmers fully complied with workers’ health and welfare. Accord-
1370
ing to EU (2012), ensuring personal hygiene of agricultural workers
is critical to minimizing biological hazards among other workers or
spreading diseases directly or indirectly through the contamina-
tion of food, water, toilet, and other facilities. Inspection of workers
appears to be a low priority in agricultural sector in many coun-
tries (ILO, 2016). Since smallholder farmers mainly depend on
wages during the harvest season, it could be difficult to provide
health and safety training and maintaining health records. The
welfare of agricultural workers is essential for the workers’ wellbe-
ing and the productivity of the farm. In fact, smallholder farmers
are less likely to establish adequate sleeping quarters, hygienic
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kitchen facilities, and toilets and hand washing facilities; they are
also less concerned with storing clean food, compared to big farms
(Ehlert et al., 2011).

The results appear to be in accordance with those of previous
studies, concerning the importance given to personal and eco-
nomic factors when deciding compliance with good agricultural
practices (Annor, 2018; Aydin and Aktürk, 2018; Ganpat et al.,
2014; Jelsma et al., 2019; Kersting and Wollni, 2011; Kibet et al.,
2018; Marine et al., 2016; Nirmala, 2015; Ochieng et al., 2019;
Parikhani et al., 2015, Pongvinyoo et al., 2014; Srisopaporn et al.,
2015; Suwanmaneepong et al., 2016). In fact, low-risk orientation
primarily influences farmers’ compliance with standards
(Razzaghi Borkhani et al., 2011). This orientation is mainly affected
by economic motivation or the financial capital of the farmers
(Parikhani et al., 2015). The significance of this issue was observed
in the case of the respondents who had a farmland area less than
7 ha, more than three quarters had no off-farm income, and more
than 75% had no access to loans. Furthermore, it is worth mention-
ing that after the implementation of a new Egyptian policy of eco-
nomic adjustment and floating currency in 2016, the prices of all
agricultural inputs doubled without governmental subsidies.
Under this context, the input supplies’ prices mainly affected farm-
ers’ compliance with GlobalGAP. Moreover, the results indicated
the role of institutional-support barriers in explaining variance in
compliance among farmers. This result implied that farmers
attached a higher importance to such barriers when deciding their
compliance. In this regard, Torero (2011) confirmed that there is a
need to strengthen the institutional partnerships between small-
holder farmers and other actors in the agricultural value chain to
support farmers’ production and marketing competitiveness and
to improve their compliance with food safety standards. In a study
in Thailand, Pongvinyoo (2015) found that institutional partner-
ships did not encourage the farmers to continuously produce
GAP-based coffee. To increase the adoption of GlobalGAP among
farmers, it is recommended to develop public–private partner-
ships, which will certify safety during production, strengthen the
role of extension, and provide incentives such as loans and facili-
ties (Ferris et al., 2014; Parikhani et al., 2015).

Farmers who did not join marketing or export organizations
tended to consider awareness and information barriers more
important than farmers who joined marketing organizations. As
mentioned by Aku et al. (2018), farmer organizations play a key
role in providing market information and improving market access
to best practices in the areas of production, storage and transport,
import requirements of the major markets, and certification.
Accordingly, members of marketing organizations get specific
information that enables them to develop their export-oriented
business. In the same vein, farmers who did not join marketing
or export organizations tended to consider institutional support
barriers more important than farmers who had joined marketing
organizations. Farmers’ organization is helpful for mobilizing col-
lective action; they link farmers with other organizations in the
agricultural value chain. Hence, farmers with less interaction with
other institutions may not overcome production and marketing
problems, which hamper their exports. Consequently, it is recom-
mended that an enabling policy environment that establishes
and strengthens export-oriented organizations must be estab-
lished. This will assist in transforming small-scale farming into
viable business ventures through the adoption of GlobalGAP stan-
dards. Findings are consistent with previous studies that indicated
the importance of farmer organizations in supporting certification
(Holzapfel and Wollni, 2014; Snider et al., 2017).

Farmers who did not have off-farm income tended to consider
‘‘infrastructure barriers” more important than farmers who had
off-farm income. This result implies that the farmers with lower
income failed to self-finance their farming operations using their
1371
own resources; thus, they may have found it difficult to establish
facilities needed for GlobalGAP compliance, particularly in the light
of a lack of governmental support in the form of agricultural input
subsidies in Egypt. The results of our study are in agreement with
the findings of Annor et al. (2016), who reported that off-farm
income positively influenced farmers’ GAP compliance decisions.
Similarly, farmers who did not get access to loans tended to con-
sider infrastructure barriers more important than farmers who
got access to loans. The availability of agricultural credit and mod-
ern technology are critical to sustainable agricultural production
(Saqib et al., 2018). Hence, the lack of access to finance keeps
smallholder farmers from meeting the requirements of certifica-
tion. These results are in agreement with the results of Islam
et al. (2012), who reported that farmers who did not practice
GAP lacked access to credit for investment.

Farmers with higher education tended to consider ‘‘awareness
and information barriers” more important than farmers with less
education. Farmers with higher education had a higher awareness
of the importance of complying with GlobalGAP standards and
their role in increasing the annual income food safety; hence, these
farmers considered information and awareness barriers when
deciding compliance with GlobalGAP standards; additionally, they
obtained the necessary information from various channels, such as
exporters, experts, extension agents, and other certified farmers.
These findings are in line with those of previous studies (Ganpat
et al., 2014; Pongvinyoo et al., 2014; Pandit et al., 2017). These
studies confirmed that education is the main determinant affecting
farmers’ compliance with good agricultural practices.

Farmers with less farming experience tended to consider per-
sonal and economical barriers, awareness and information barriers,
and institutional-support barriers more important than farmers
with higher farming experience. In fact, farmers with low experi-
ence lacked knowledge of the contemporary farming context and
hence failed to cope with GlobalGAP. They may suffer from differ-
ent barriers when meeting the import requirements of different
countries. These results are consistent with the results of Ganpat
et al., (2014) and Suwanmaneepong et al., (2016). They reported
that the farming experience of smallholder farmers enables them
to cope with GAP. Thus, farming experience plays a key role in
decision-making and developing a positive attitude toward meet-
ing food international standards.

Farmers with a higher income considered ‘‘awareness and infor-
mation barriers” and ‘‘infrastructure barriers” more important than
those with a lower annual farm income. One possible explanation
for this finding might be that farmers with a higher income have
more access to export-oriented information as well as a financial
power. Hence, they could establish the facilities needed to meet
GlobalGAP requirements. According to Krause et al. (2016), farm
income is one of the motivation factors that increase farmers’ com-
pliance with sustainability standards and good agricultural prac-
tices. Farmers with a high yield showed a tendency to consider
awareness and information barriers more important than farmers
with lower production. This implies that the acquisition of knowl-
edge decreases uncertainly and doubts about the application of the
standards. Accordingly, information on the local context and Glo-
balGAP requirements for smallholder farmers would reduce nega-
tive attitudes toward adoption; it will also and enhance farmers’
skills, which is required for efficient and effective adoption of good
agricultural practices.
5. Conclusion

Ensuring farmers’ adherence to GlobalGAP requirements is crit-
ical to reducing health and environmental hazards associated with
non-compliance; hence, this study analyzed factors explaining
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orange farmers’ compliance with GlobalGAP standards in El
Nubaria region. It was found that orange farmers still need support
to comply with the standards; particularly, support is required for
fertilizer management, water management, plant protection prod-
ucts (PPPs), integrated pest management, harvesting and product
handling, and workers’ health safety and welfare. A specific set of
four groups of barriers to farmers’ compliance with standards
was presented. Farmers attached the highest importance to
institutional-support barriers and personal and economic barriers
when deciding their compliance. However, an in-depth examina-
tion of relationships between each of the four groups of barriers
and various socio-economic characteristics of farmers reveals an
interesting interplay between these components. The evidence
highlights that farmers with less experience were more influenced
by personal and economic barriers, awareness and information
barriers, and institutional barriers. Highly educated farmers
emphasized awareness and information when explaining non-
compliance to the standards. Our findings also demonstrate the
role of the marketing organization in reducing barriers of informa-
tion and institutional support. Farmers with less access to loans
and annual farm income considered farm infrastructure as the
main barrier to compliance. Based on the findings, this study rec-
ommends the role of the development of agricultural extension
platforms and collaboration with exporters in organizing farmers
in groups. In addition, it is important to facilitate knowledge shar-
ing among farmers on the consequences of compliance with Glo-
balGAP. This can be achieved by organizing platforms such as
farmer-to-farmer platforms and farmer field schools. Future
research analyzing the value chain of orange would be interesting;
this focus would further clarify factors influencing farmers’ compli-
ance with food standards.
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