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Abstract

Precision agriculture represents a transformative approach for enhancing 
the sustainability and productivity of Algerian agriculture. The application 
of advanced technologies, including GPS, remote sensing, drones, and data 
analytics, enables precision agriculture to facilitate more precise resource 
management, thereby reducing waste and minimizing environmental impacts. 
The success of precision agriculture is contingent upon a comprehensive grasp of 
its methodologies. This study examines the awareness and utilization of precision 
agriculture technologies among Algerian agricultural engineers, who play a 
pivotal role in the sector’s modernization. A descriptive research design was 
employed to ensure the reliability of the data, with a Cronbach’s alpha coefficient 
of 0.834. The content validity was further corroborated through an expert review 
by a panel of university professors. The findings indicate that while theoretical 
knowledge of precision agriculture is high among engineers (mainly bachelors 
in agricultural studies), (with 84.3% of respondents indicating awareness), 
practical involvement is significantly lower, with only 19.7% of respondents 
engaged in precision agriculture applications. This discrepancy highlights 
significant obstacles to the implementation of precision agriculture, including 
limited access to technology, insufficient training, and inadequate institutional 
support. The resolution of these impediments could facilitate a greater alignment 
between theoretical understanding and practical application, thereby accelerating 
the broader adoption of precision agriculture in Algeria.

Key words: Algeria, agricultural engineering, precision agriculture, technology 
adoption.
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Introduction

Agriculture, employing over 1.23 billion individuals, continues to be a 
predominant economic sector worldwide (Davis et al., 2023). Despite recent 
technological advancements, the agricultural sector faces numerous challenges, 
including the swift increase of the global population, the effects of climate 
change, the declining availability and quality of arable land, and significant 
economic and social transformations (FAO, 2022). The interrelated nature of 
these concerns requires the formulation of new and sustainable measures to 
guarantee future food security and economic stability (IPCC, 2022).

Precision agriculture has been introducing as a solution to guarantee sustainable 
advancement in agricultural output, enhance worldwide supply chains, minimize 
food loss and waste, and protect the ecological environment (Kendall et al., 
2021). In the current state of climate, where the costs of pesticides, herbicides, 
and seeds are rising, agriculture depends on extensive, accurate data regarding 
a specific area (Petrović et al., 2024).

Historically, farmers possessed an intimate knowledge of their small parcels of 
land and the animals they tended, enabling them to implement detailed, site-
specific management practices. This transformation was precipitated by the 
advent of agricultural mechanization in the mid of XX century (Binswanger, 
1986). Mentioned shift resulted in formation of larger, more consolidated fields 
(parcels), but generally with concomitant loss of detailed land knowledge. 
Subsequent advancements in technologies for soil and water analysis, 
geographic location systems, and computing capabilities currently enable 
detailed monitoring and management of fields at micro level (Stafford, 2000; 
Bordes, 2017). In the present era, data from harvesting machines equipped 
with sensors provides insights into crop quality and quantity, thereby informing 
future agricultural practices (Bordes, 2017).

Precision agriculture

As an integrated farm management system (Ahmad, Mahdi, 2018), precision 
agriculture employs modern technologies (Rilwani, Ikhuoria, 2006; Getahun 
et al., 2024) to enhance productivity, quality and sustainability (Karunathilake 
et al., 2023), both, at large-scale farms (where a positive relationship has been 
established between the farm returns and the adoption of precision agriculture), 
(Sanyalou, Sadowski, 2024), or medium and small-scale farms (UNDP, 2021). 
The system comprises five principal components: geolocation systems, data 
collection sensors, data analysis and evaluation systems, decision-making 
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frameworks, and field implementation systems (Balafoutis et al., 2017). These 
technologies collectively facilitate the precise application of agricultural inputs 
based on a detailed understanding of soil, weather patterns, and crop conditions, 
thereby optimizing the farming system (Gebbers, Adamchuk, 2010; Monteiro 
et al., 2021).

Agricultural engineers’ role and importance

Agricultural engineers are instrument in facilitating the transfer of knowledge 
from the realm of scientific research to the practical application of agricultural 
techniques. They are responsible for the development and implementation of 
agricultural production processes, ensuring that they are efficient, effective, and 
compliant with quality and safety standards (Buchele, 1969). Their expertise 
and direct interaction with farmers enable them to adapt technology applications 
to the specific needs of the agricultural sector, thereby facilitating improvements 
in both quantity and quality of production (Sindir et al., 2008).

Agricultural engineers in Algeria

The profile of agricultural engineers in Algeria has undergone a notable 
evolution. The number of graduated engineers was moved from 170 in 1962. (El 
Mahi, 2022) to 4,693 in 1998. (Benslimane, 2017) to comprises approximately 
60,000 engineers in 2020., according to information provided by the head of 
the Algeria National Union of Agricultural Engineers. This expanding cohort of 
professionals is strategically positioned to drive the uptake of new technologies 
within the Algerian agricultural sector.

Knowledge and adoption

The adoption of precision agriculture is significantly affected by the availability 
of reliable information (Vecchio et al., 2020). In several studies (Pierpaoli et 
al., 2013; Allahyari et al., 2016; Far, Rezaei Moghaddam, 2018), previously 
developed original Technology Acceptance Model (Davis, Venkatesh, 2004), has 
been employed to assess the impact of knowledge on the adoption of precision 
agriculture technologies. Performed research underscore the critical role of 
awareness and understanding of precision agriculture in fostering its adoption. 
They suggest that both, individual and systemic awareness are necessary for its 
effective implementation (Pierpaoli et al., 2013; Vecchio et al., 2020).

Literature review

The agricultural industry significantly contributes to Algeria’s economic growth, 
accounting for over 12% of the nation’s GDP in 2017., while providing direct 
and indirect employment for around 13 million persons (Bouznit et al, 2022). 
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This sector is also facing significant challenges, including drought and soil 
degradation triggered by climate change. These challenges limit agricultural 
productivity and influence technological adoption among agricultural engineers 
(FAO, 2022).

There are vast corpus of studies examining the technological, economic, and 
environmental impacts of precision agriculture (McBratney et al., 2005; Schieffer, 
Dillon, 2015; Koutsos, Menexes, 2019; Medici et al., 2021). Underscored 
the transformation of traditional farming knowledge into a technology-driven 
practice in precision agriculture, some research (Finger et al., 2019) indicates 
that the adoption rates of precision agriculture technologies vary considerably 
across various countries and crops. This suggests the presence of underlying 
economic or informational barriers to technology utilization. Moreover, the work 
of Lowenberg DeBoer (2019) examines the multifaceted toolkit of precision 
agriculture, underscoring its adaptability and integration capabilities, what is of 
huge importance for Algerian agriculture.

This research aims to evaluate the knowledge of Algerian agricultural engineers 
concerning precision agriculture and related technologies, and their practical use, 
as well as involvement of engineers in precision agriculture initiatives.

Materials and Methods

Study population

The study was conducted over a four-month period (June-September) during 
2020., while its completion was influenced by the COVID-19 epidemic, which 
substantially disrupted global academic and research activity, particularly 
affecting university operations in Algeria. The study focusing on Algerian 
citizens possessing either an engineering (bachelor), or a master’s degree in 
agricultural sciences. The specific fields of expertise observed in survey include 
crop production, plant protection, soil and water management, agricultural 
machinery, and agricultural economics.

Participant recruitment and data collection methods

A total of 1,503 engineers were approached through various means (different 
communication channels), including the direct (in vivo) interviews conducted 
with agricultural engineers from the Directorate of Agricultural Services of the 
Wilaya of Sidi Bel Abbes, the Algerian National Institute of Agronomic Research, 
the National Institute for Seed Control and Certification, and members of the 
National Board of the Algerian Agricultural Engineers Union. Respondents 
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are also approached by telephone interviews with engineers from the National 
Institute of Extensive Crops, or by e-mail communication, that was realized by 
study coordinators at the agricultural services directorates of several Wilayas 
offices, or officials from the national office of the National Union of Algerian 
Agricultural Engineers, and various agricultural consultancy firms. Besides, 
survey also involve digital questionnaire distribution through the utilized internal 
communication platforms of the National Union of Algerian Agricultural 
Engineers, or by professional networking, done by contacted professors, chief 
researchers, and engineers from the Technical Institute of Fruit Growing and 
Vine, Bayer Corporation, ORUS, universities, research institutes, and other 
related companies. One part of respondents is contacted through the social media 
outreach, such is directly reached out to agronomists via LinkedIn, Twitter, and 
Facebook. Identities were verified before sending the digital questionnaire to 
ensure data integrity.

Sample size and participant selection

According to the head of the Algeria National Union of Agricultural Engineers, 
there is approximately 60,000 engineers, while 1,503 engineers (with bachelor 
and master degree) were approached, where 563 of them have agreed to participate 
in the study research. Following the application of screening criteria to ensure 
relevance to the study’s focus and the removal of incomplete submissions, a total 
of 395 valid responses covering all the 48 wilaya (Provence) of Algeria were 
obtained for analysis.

Research instrument and validation

Relevance and comprehensiveness of the questionnaire was validated by 
university professors, resulting in a final document consisting of 57 questions. 
A pilot study was conducted to further finetune the predeveloped questions. The 
final sample size of 395 respondents was determined based on the total population 
size of 60,000 Algerian agricultural engineers, with the aim to achieve 5% margin 
of error and 95% confidence level. This resulted in a statistically valid study.

Reliability testing

The questionnaire demonstrated high reliability, as was indicated by Cronbach’s 
Alpha of 0.834, which reflects a high level of internal consistency.

Content validity

The content validity of the instrument (questionnaire) was ensured through 
experts’ review by academic staff from the University Djilali Liabes of Sidi Bel 
Abbes (Algeria) and the University Ibn Khaldoun of Tiaret (Algeria). Engaged 
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experts have been provided critical feedback, later incorporated into the final 
survey instrument (questionnaire).

Pilot study

As was previously mentioned, preliminary exploratory study was conducted 
under the sample of engineers from the Wilaya of Sidi Bel Abbes (Algeria). The 
main objective was to refine the survey questions based on the feedback received, 
leading to development of the final questionnaire used in survey.

Data analysis

This study utilized a descriptive statistical method, augmented by factor 
analysis and correlation testing. The data analysis implies the use of statistical 
software package SPSS (version 26), in order to perform the requisite statistical 
computations and to ensure the robust processing of the study results.

The lack of previous research, the early stage of precision agricultural 
implementation in Algeria, and constraints imposed by the COVID-19 epidemic 
were the principal limitations of this study.

Results and Discussion

Personal and professional characteristics of engineers participating in the study

Understanding demographic characteristics is critical to the proper interpretation 
of survey data and its relevant application to Algerian agriculture, particularly in 
precision agriculture:

− Gender distribution: the respondents were predominantly male (54.9%),
while female respondents account to 45.1%.

− Age distribution: the largest age group of respondents was 26-35 years
(58.5%), followed by 36-45 years (24.1%), while the age groups of 46-55
years and 56-65 years constituted only 4.1% each.

− Educational qualification: majority of respondents (91.4%) had obtained an
engineering or master’s degree, while 4.8% of them hold a magister degree,
or 3.8% of them have a doctorate.

− Professional status: the most prevalent job title was “operating engineer”,
representing 40% of respondents. It is noteworthy that around 22.5% of all
respondents were unemployed during the survey period.

− Experience levels: the majority of respondents had less than five years of
experience (42.5%), while those with over the 20 years of experience were
the smallest group (5.1%).
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Knowledge of precision agriculture

The Table 1. provides a detailed examination of respondents’ computer literacy, 
their level of familiarity with precision agriculture, the sources from which they 
acquired their knowledge, and insights into their training experiences.

Table 1. Knowledge of precision agriculture

Question Frequency (in %)

Computer 
literacy

Very low Low Medium Good Very good
1 6 75 234 79

0.3 1.5 19.0 59.2 20.0
Knowledge 
of precision 
agriculture

Yes No
344 51
87.1 12.9

Precision 
agriculture 
knowledge 

method

Study Media Work Agric. 
dealers Colleagues Training Exhibitions

158 73 51 21 16 15 10
45.9 21.2 14.8 6.1 4.7 4.4 2.9

Training in 
precision 

agriculture

I have not received any 
training

I have received training during my 
studies

I have received 
training outside 
of my studies

259 87 49
65.6 65.6 12.4

Source: Soum, Ayache, 2020.

− Computer literacy: a substantial share of respondents reported possession
of proficient computer skills, while 59.2% rate their abilities as “good”, and
20% as a “very good”.

− Awareness of precision agriculture: a high level of familiarity was observed,
with 87.1% of respondents indicating awareness of precision agriculture,
primarily through academic studies (45.9%) and media (21.2%).

− Training in precision agriculture: only 34.4% of respondents had received
formal training in precision agriculture, while 22% of them was trained
during the academic studies, or 12.4% of them through external programs.

Knowledge of precision agriculture technologies

The following table (Table 2.) offers insights into the respondents’ familiarity 
with various precision agriculture technologies. The technologies are classified 
according to respondents’ knowledge levels:
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− The technology most readily identified was weather forecasting software,
followed by real-time soil sensors and satellite positioning systems in
agricultural works.

− Technologies that were less familiar to respondents are soil electrical
conductivity measurement in real time, as well as agricultural robots and
soil gamma radiation maps.

Table 2. Knowledge of precision agriculture technologies

Technologies
Don’t 

know it Know it Know it 
very well Mean Sd Rank Overall 

trend
Frequency (in %)

Agricultural weather 
forecasting software

94 142 159 2.4 1.154 1 Know it 
very well23.8 35.9 40.2

Real-time soil sensors 80 154 161 2.21 0.755 2 Know it20.3 39 40.8
Satellite positioning systems 
in agri-works

81 156 158 2.19 0.754 3 Know it20.5 39.5 40
GIS and digital agricultural 
maps

123 143 129 2.02 0.8 4 Know it31.1 36.2 32.7
Variable rate irrigation 
machines

111 172 112 2 0.752 5 Know it28.1 43.5 28.4
Weed and pesticide VRT 
sprayers 

119 167 109 1.97 0.76 6 Know it30.1 42.3 27.6
Best farming practices 
software

139 141 115 1.94 0.801 7 Know it35.2 35.7 29.1
Fertilizer/gypsum VRT 
machines

138 152 105 1.92 0.781 8 Know it34.9 38.5 26.6
Aerial and spatial crop 
monitoring

128 175 92 1.91 0.742 9 Know it32.4 44.3 23.3

Farm management software 154 159 82 1.91 0.953 10 Know it39 40.3 20.7
Aerial and spatial pest and 
disease detection 

142 174 79 1.84 0.732 11 Know it35.9 44.1 20
Harvest productivity maps 
creating

148 165 82 1.83 0.745 12 Know it37.5 41.8 20.8
Agri equipment driving 
assisted by GNSS

140 186 69 1.82 0.706 13 Know it35.4 47.1 17.5
Variable rate seeding 
machines

171 143 81 1.77 0.767 14 Know it43.3 36.2 20.5
Expected yield simulating 
software

168 148 79 1.77 0.759 15 Know it42.5 37.5 20
Soil EC measurement in 
real time

183 125 87 1.76 0.791 16 Know it46.3 31.6 22

Agricultural robots 165 176 54 1.72 0.69 17 Know it41.8 44.6 13.7
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Technologies
Don’t 

know it Know it Know it 
very well Mean Sd Rank Overall 

trend
Frequency (in %)

Precision soil leveling 
equipment

188 149 58 1.67 0.718 18 Know it47.6 37.7 14.7

Soil gamma radiation maps 274 101 20 1.36 0.576 19 Don’t 
know it69.4 25.6 5.1

Source: Soum, Ayache, 2020.

Use of different precision agriculture technologies

The following table (Table 3.) offers insights into the respondents’ usage of the 
various precision agriculture technologies. The technologies are classified according 
to respondents’ usage levels.

Table 3. Use of precision farming technologies

Technologies
didn’t 
used it used it Mean Sd Rank Overall 

trendFrequency (in %)
Satellite positioning systems 
in agri works

304 91 0.23 0.422 1 didn’t 
used it77 23

Agricultural weather 
forecasting software

328 67 0.17 0.376 2 didn’t 
used it83 17

GIS and digital agricultural 
maps

344 51 0.13 0.336 3 didn’t 
used it87.1 12.9

Real-time soil sensors 344 49 0.12 0.331 4 didn’t 
used it87.1 12.4

Best farming practices 
software

360 35 0.09 0.285 5 didn’t 
used it91.1 8.9

Expected yield simulating 
software

363 32 0.08 0.273 6 didn’t 
used it91.9 8.1

Variable rate irrigation 
machines

364 31 0.08 0.269 7 didn’t 
used it92.2 7.8

Soil EC measurement in 
real time

368 27 0.07 0.253 8 didn’t 
used it93.2 6.8

Aerial and spatial crop 
monitoring

367 28 0.07 0.257 9 didn’t 
used it92.9 7.1

Harvest productivity maps 
creating

371 24 0.06 0.239 10 didn’t 
used it93.9 6.1

Farm management software 371 24 0.06 0.239 11 didn’t 
used it93.9 6.1

Aerial and spatial pest and 
disease detection

370 25 0.06 0.244 12 didn’t 
used it93.7 6.3

Variable rate seeding 
machines

376 19 0.05 0.214 13 didn’t 
used it95.2 4.8



WBJAERD, Vol. 7, No. 1 (1-108), January - June, 2025

28

Technologies
didn’t 
used it used it Mean Sd Rank Overall 

trendFrequency (in %)
Fertilizer / gypsum VRT 
machines

376 19 0.05 0.214 14 didn’t 
used it95.2 4.8

Weed and pesticide VRT 
sprayers

376 19 0.05 0.214 15 didn’t 
used it95.2 4.8

Agri equipment driving 
assisted by GNSS

379 16 0.04 0.197 16 didn’t 
used it95.9 4.1

Precision soil leveling 
equipment

384 11 0.03 0.165 17 didn’t 
used it97.2 2.8

Agricultural robots 385 10 0.03 0.157 18 didn’t 
used it97.5 2.5

Soil gamma radiation maps 389 6 0.02 0.122 19 didn’t 
used it98.5 1.5

Source: Soum, Ayache, 2020. Note: Deviation in survey structures are caused by fact that some 
respondents were not answered certain questions.

The most utilized technology was the Satellite positioning systems in agricultural 
works, which has been used by 23% of respondents, Agricultural weather 
forecasting software was used by 17%, or GIS and Digital agricultural maps was 
used by 12.9% respondents, while all other technologies were used by less than 
10% of population (e.g. soil gamma radiation maps were observed in only 1.5% 
of cases).

Participation in projects using precision agriculture

Only 19.7% of the surveyed agricultural engineers had been previously 
involved in realization of certain precision agriculture projects. Mentioned is 
comparatively similar to the results obtained by Keskin and Sekerli (2016), who 
found that approximately 0-21% of agricultural professionals were engaged 
in precision agriculture implementation, depending on the type of precision 
agricultural technology used.

Factor analysis of knowledge and usage of precision agriculture technologies

A factor analysis of agronomists’ knowledge of technologies used in precision 
agriculture revealed that it can be classified into the four groups. The group with 
the highest level of knowledge was oriented to agricultural data processing and 
use of analysis software, followed by remote sensing and geographic positioning 
technologies for agriculture, precision agriculture variable rate technologies, and 
at the end, soil analysis technologies.
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Table 4. Ranking factors of knowledge of precision farming technologies

Factor Average Standard 
deviation Rank Overall 

trend
Agricultural data processing and analysis 
software 1.924 0.639 1

Know It
Remote sensing and geographic 
positioning technologies for agriculture 1.904 0.539 2

Precision agriculture variable rate 
technologies. 1.867 0.625 3

Soil analysis technologies 1.773 0.561 4

Source: Soum, Ayache, 2020.

Another factor analysis for the agronomists’ usage of technologies applied in 
precision agriculture revealed that it can be classified into four groups also. The 
group with the highest level of usage was Use of geo-specific agricultural data 
collection technologies, followed by the Use of software for processing and analysis 
of agricultural data, the Use of variable rate technologies, and at the end the Use of 
soil works related technologies (Soum, Ayache, 2020).

Table 5. Ranking of factors for the use of precision farming technologies

Factor Average Standard 
deviation Rank Overall 

trend
Use of geo-specific agricultural data 
collection technologies 0,103 0,201 1

didn’t used 
it

Use of software for processing and 
analysis of agricultural data 0,100 0,231 2

Use of variable rate technologies 0,057 0,183 3
Use of soil works related technologies 0,022 0,115 4

Source: Soum, Ayache, 2020.

Knowledge and adoption of precision agriculture among Algerian agricultural 
engineers

This study provides crucial insights into the awareness, knowledge, and adoption 
of precision agriculture technologies among Algerian agricultural engineers. It 
is notable that 87.3% of engineers surveyed indicated awareness of precision 
agriculture, while the majority was reporting that they had acquired this awareness 
during the academic training. This figure surpasses prior findings obtained in similar 
survey performed in similar countries (Elsafty, Ashraf, 2022). It is noteworthy that 
younger engineers demonstrate a greater familiarity with precision agriculture, 
which can be attributed to their enhanced computer literacy and exposure to modern 
technologies during their education. This finding is consistent with the results 
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reported by (Daberkow, McBride, 2003), who found that while age is negatively 
correlated with knowledge of precision agriculture, computer literacy has mainly 
a positive effect.

Prevalence and familiarity with specific precision agriculture technologies

Survey findings corroborate those of Keskin and Sekerli (2016), indicating that 
weather monitoring software, soil sensors, and global positioning systems are 
among the most recognized technologies. Mentioned can be attributed to the critical 
role these technologies play in enhancing the efficiency of agricultural operations 
and their increasing affordability and accessibility. The pervasive incorporation of 
geolocation systems into agricultural machinery and emergence of cost-effective 
sensors serve to reinforce this phenomenon (Romero Andrade et al., 2019).

Training and media influence

The influence of academic study and media in disseminating knowledge about 
precision agriculture is evident. However, the depth of understanding remains 
superficial for the majority of engineers. The absence of specialized training 
programs and comprehensive curriculum coverage of precision agriculture 
technologies, highlights a pressing need for educational reform and targeted 
professional development initiatives.

Barriers to adoption and practical application

Notwithstanding the high level of theoretical knowledge, there is a glaring disparity 
between the practical application and training in precision agriculture among Algerian 
engineers. The findings of this study indicate that only 16.7% of engineers have 
engaged in precision agriculture projects, which highlights a significant discrepancy 
between theoretical knowledge and its practical application. The underutilization of 
more advanced technologies, such as agricultural robotics and soil gamma radiation 
measurement, can be attributed to their nascent stage in the market and the high 
costs associated with cutting-edge research and development, those results are 
comparatively similar to the results obtained by Bagheri et al. (2024).

Technological hierarchy and utilization patterns

The stratification of technology familiarity and usage reveals a broader trend. 
While software for agricultural data processing and analysis is widely recognized 
due to its inclusion in university programs and the availability of applications, 
remote sensing and geographic positioning systems are the most utilized. This is 
indicative of their extensive applicability across a multitude of sectors and their 
incorporation into the fabric of contemporary technology.
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Correlations

The correlation analysis highlights significant positive relationships between 
training in precision agriculture and participation in precision agriculture projects (r 
= 0.317, p < 0.01). Additionally, computer literacy positively correlates with training 
in precision agriculture (r = 0.228, p < 0.01).

Furthermore, it elucidates the cyclical relationship between the knowledge of 
specific technologies and their practical application. These findings indicate that 
improvements in computer literacy and the implementation of targeted training 
programs could enhance the adoption and effective utilization of precision agriculture 
technologies along with the reduction of cost acquisition and operation of precision 
agriculture equipment.

Conclusion

Algerian agricultural sector is confronted with a multitude of challenges that 
impede its overall performance and efficiency. The objective of this study was to 
evaluate the knowledge and utilization of precision agriculture technologies among 
Algerian agricultural engineers. The findings indicate a notable familiarity with the 
concept of precision agriculture and fundamental comprehension of its associated 
technologies among the participants. Nevertheless, the practical implementation 
of these technologies and involvement in precision agriculture projects remains 
significantly limited due to the initial capital expenditures, inadequate compatibility 
and standardization among equipment from various manufacturers, and the intricacy 
of analyzing and managing extensive data sets (Hundal et al., 2023). In light of 
the government’s policy objectives pertaining to food security and the integration 
of modern technologies in agriculture, it is imperative to prioritize investments in 
precision agriculture education. This issue can be effectively addressed by:

1. The introduction of specialized precision agriculture programs is
recommended. The creation of dedicated precision agriculture specializations
within agricultural science departments at universities is essential to ensure
that new engineers are not only aware of, but also proficient in, the latest
agricultural technologies.

2. The enhancement of continuous professional development is next key
objective, i.e. creation of comprehensive training programs for practicing
engineers with the objective of enhancing their practical abilities and enabling
them to utilize precision agriculture technologies in efficacious manner.
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Furthermore, there is a necessity for a more comprehensive investigation into 
the comprehension and enthusiasm for precision agriculture among the diverse 
stakeholders within the agricultural sector. Such studies would assist in the adaptation 
of educational programs and policies to the particular requirements and capabilities 
of diverse agricultural stakeholders, thereby enhancing the comprehensive uptake 
and efficacy of precision agriculture in Algeria.

This conclusion highlights the urgent necessity for strategic educational and policy 
initiatives to bridge the gap between theoretical knowledge and practical application 
of precision agriculture in Algeria. Such measures are essential for transforming 
agricultural practices towards greater efficiency and sustainability. 

Subsequent research needs to investigate precision agriculture in collaboration 
with Algerian stakeholders and end-users to guide forthcoming socio-
technological advancements.

References

1. Ahmad, L., Mahdi, S. (2018). Satellite Farming: An Information and Technology 
Based Agriculture. Springer, Cham, Switzerland, https://doi.org/10.1007/978-
3-030-03448-1

2. Allahyari, M., Mohammadzadeh, M., Nastis, S. (2016). Agricultural experts’ 
attitude towards precision agriculture: Evidence from Guilan Agricultural
Organization, Northern Iran. Information Processing in Agriculture, 3(3):183-
189, https://doi.org/10.1016/j.inpa.2016.07.001

3. Bagheri, A., Tarighi, J., Emami, N., Szymanek, M. (2024). Extension Experts‘
Intentions to use Precision Agricultural Technologies, a Test with the Technology
Acceptance Model. Acta Technologica Agriculturae, 27(2):84-91, https://doi.
org/10.2478/ata-2024-0012

4. Balafoutis, A., Beck, B., Fountas, S., Tsiropoulos, Z., Vangeyte, J., van der Wal,
T., Soto Embodas, I., Gomez Barbero, M., Pedersen, S. (2017). Smart Farming
Technologies: Description, Taxonomy and Economic Impact. In: Pedersen, S.,
Lind, K. (eds.) Precision Agriculture: Technology and Economic Perspectives.
Progress in Precision Agriculture. Springer, Cham, Switzerland, pp. 21-77,
https://doi.org/10.1007/978-3-319-68715-5_2

5. Benslimane, O. (2017). Ingénieurs agronomes et développement agricole en
Algérie. L’ingénieur Moderne Au Maghreb (Xixe-Xxe Siècles), 297-311,
https://doi.org/10.4000/books.irmc.1539



WBJAERD, Vol. 7, No. 1 (1-108), January - June, 2025

33

6. Binswanger, H. (1986). Agricultural mechanization: A comparative historical
perspective. World Bank Research Observer, 1(1):27-56, https://doi.org/10.1093/
wbro/1.1.27

7. Bordes, J. (2017). Numérique et agriculture de précision. Annales Des
Mines: Responsabilité et Environnement, 87(3):87, https://doi.org/10.3917/
re1.087.0087

8. Bouznit, M., Elaguab, M., Selt, M., Himrane, M., Aissaoui, R. (2022). Climate
Change and Agricultural Production in Algeria. In: Leal Filho, W., Manolas,
E. (eds.) Climate Change in the Mediterranean and Middle Eastern Region.
Climate Change Management. Springer, Cham, Germany, pp. 249-268, https://
doi.org/10.1007/978-3-030-78566-6_12

9. Buchele, W. (1969). No Starving Billions: The Role of Agricultural Engineering
in Economic Development. University of Ghana, Legon, Accra, Ghana.

10. Daberkow, S., McBride, W. (2003). Farm and Operator Characteristics Affecting
the Awareness and Adoption of Precision Agriculture Technologies in the US.
Precision Agriculture, 4(2):163-177, https://doi.org/10.1023/A:1024557205871

11. Davis, B., Mane, E., Gurbuzer, L., Caivano, G., Piedrahita, N., Schneider, K.,
Azhar, N., Benali, M., Chaudhary, N., Rivera, R., Ambikapathi, R., Winters,
P. (2023).  Estimating global and country-level employment in agrifood
systems. FAO Statistics Working Paper Series, no. 23-34, FAO UN, Rome,
Italy.

12. Davis, F., Venkatesh, V. (2004). Toward pre-prototype user acceptance testing
of new information systems: Implications for software project management.
IEEE Transactions on Engineering Management, 51(1):31-46, https://doi.
org/10.1109/TEM.2003.822468

13. El Mahi, T. (2022). Agricultural education in the service of sustainable
development - What is the situation for Algeria? North Africa Economics,
18(1):442-425, https://asjp.cerist.dz/en/article/181860

14. Elsafty, A., Ashraf, A. (2022). Factors Influencing Precision Agriculture
Tools or Technologies Adoption in Egypt. Business and Management
Studies, 8(2):1, https://doi.org/10.11114/bms.v8i2.5598

15. FAO (2022). The State of Food and Agriculture 2022. Leveraging automation
in agriculture for transforming agri-food systems. FAO book series - State
of Food and Agriculture (SOFA), FAO, Rome, Italy, https://doi.org/10.4060/
cb9479en



WBJAERD, Vol. 7, No. 1 (1-108), January - June, 2025

34

16. Far, S., Rezaei Moghaddam, K. (2018). Impacts of the precision agricultural
technologies in Iran: An analysis experts’ perception & their determinants.
Information Processing in Agriculture, 5(1):173-184, https://doi.org/10.1016/j.
inpa.2017.09.001

17. Finger, R., Swinton, S., El Benni, N., Walter, A. (2019). Precision Farming at
the Nexus of Agricultural Production and the Environment. Annual Review
of Resource Economics, 11(1):313-335, https://doi.org/10.1146/annurev-
resource-100518-093929

18. Gebbers, R., Adamchuk, V. (2010). Precision agriculture and food security.
Science, 327(5967):828-831, https://doi.org/10.1126/science.1183899

19. Getahun, S., Kefale, H., Gelaye, Y. (2024). Application of precision agriculture
technologies for sustainable crop production and environmental sustainability:
A systematic review. Scientific World Journal, 2024(1):2126734, https://doi.
org/10.1155/2024/2126734

20. Hundal, G., Laux, C., Buckmaster, D., Sutton, M., Langemeier, M. (2023).
Exploring Barriers to the Adoption of Internet of Things-Based Precision
Agriculture Practices. Agriculture, 13(1):163, https://doi.org/10.3390/
agriculture13010163

21. IPCC (2022). Climate Change 2022: Impacts, Adaptation, and Vulnerability.
Intergovernmental Panel on Climate Change (IPCC), Geneva, Switzerland,
retrieved at: www.ipcc.ch/report/ar6/wg2/, 25th March 2025.

22. Karunathilake, E., Le, A., Heo, S., Chung, Y., Mansoor, S. (2023). The path
to smart farming: Innovations and opportunities in precision agriculture.
Agriculture, 13(8):15, https://doi.org/10.3390/agriculture13081593

23. Kendall, H., Clark, B., Li, W., Jin, S., Jones, G., Chen, J., Taylor, J., Li, Z.,
Frewer, L. (2021). Precision agriculture technology adoption: A qualitative
study of small-scale commercial “family farms” located in the North China
Plain. Precision Agriculture, 23:319-351, https://doi.org/10.1007/s11119-021-
09839-2

24. Keskin, M., Sekerli, Y. (2016). Awareness and adoption of precision agriculture
in the Cukurova region of Turkey. Agronomy Research, 14(4):1307-1320.

25. Koutsos, T., Menexes, G. (2019). Economic, agronomic, and environmental
benefits from the adoption of precision agriculture technologies: A systematic
review. International Journal of Agricultural and Environmental Information
Systems (IJAEIS), 10(1):40-56, doi: 10.4018/IJAEIS.2019010103



WBJAERD, Vol. 7, No. 1 (1-108), January - June, 2025

35

26. Lowenberg DeBoer, J. (2019). The economics of precision agriculture. In:
Stafford, J. (edt.) Precision agriculture for sustainability, pp. 481-502, Burleigh
Dodds Science Publishing, Cambridge, UK.

27. McBratney, A., Whelan, B., Ancev, T., Bouma, J. (2005). Future directions of
precision agriculture. Precision Agriculture, 6(1):7-23, https://doi.org/10.1007/
s11119-005-0681-8

28. Medici, M., Pedersen, S., Canavari, M., Anken, T., Stamatelopoulos, P.,
Tsiropoulos, Z., Zotos, A., Tohidloo, G. (2021). A web-tool for calculating
the economic performance of precision agriculture technology. Computers
and Electronics in Agriculture, 181:105930, https://doi.org/10.1016/j.
compag.2020.105930

29. Monteiro, A., Santos, S., Goncalves, P. (2021). Precision agriculture for crop and 
livestock farming: Brief review. Animals, 11(8):2345, https://doi.org/10.3390/
ani11082345

30. Petrović, B., Bumbalek, R., Zoubek, T., Kunes, R., Smutny, L., Bartos, P.
(2024). Application of precision agriculture technologies in Central Europe:
Review. Journal of Agriculture and Food Research, 15:101048, https://doi.
org/10.1016/j.jafr.2024.101048

31. Pierpaoli, E., Carli, G., Pignatti, E., Canavari, M. (2013). Drivers of Precision
Agriculture Technologies Adoption: A Literature Review. Procedia Technology,
8:61-69, https://doi.org/10.1016/j.protcy.2013.11.010

32. Rilwani, M., Ikhuoria, I. (2006). Precision farming with geoinformatics: A new
paradigm for agricultural production in a developing country. Transactions in
GIS, 10(2):177-197, https://doi.org/10.1111/j.1467-9671.2006.00252.x

33. Romero Andrade, R., Zamora Maciel, A., Uriarte Adrian, J. de J., Pivot, F.,
Trejo Soto, M. (2019). Comparative analysis of precise point positioning
processing technique with GPS low-cost in different technologies with
academic software. Measurement, 136:337-344, https://doi.org/10.1016/j.
measurement.2018.12.100

34. Sanyaolu, M., Sadowski, A. (2024). The Role of Precision Agriculture
Technologies in Enhancing Sustainable Agriculture. Sustainability, 16(15):6668, 
https://doi.org/10.3390/su16156668

35. Schieffer, J., Dillon, C. (2015). The economic and environmental impacts of
precision agriculture and interactions with agro-environmental policy. Precision
Agriculture, 16:46-61, https://doi.org/10.1007/s11119-014-9382-5



WBJAERD, Vol. 7, No. 1 (1-108), January - June, 2025

36

36. Sindir, K., Martinov, M., Skaljic, S., Djevic, M., Oztekin, S., Ros, V., Mihailov,
N., Kosutic, S. (2008). The role of agricultural engineers in sustainable rural
development in SEE (South Eastern Europe) countries. Journal of Agricultural
Sciences, 53(2):151-158, https://doi.org/10.2298/jas0802151s

37. Soum, A., Ayache, A. (2020). Survey data related to precise agriculture use in
Algeria. Internal data, Ibn Khaldoun University, Tiaret, Algeria.

38. Stafford, J. (2000). Implementing precision agriculture in the 21st century.
Journal of Agricultural and Engineering Research, 76(3):267-275, https://doi.
org/10.1006/jaer.2000.0577

39. UNDP (2021). Precision agriculture for smallholder farmers. UNDP Global
Centre for Technology, Innovation and Sustainable Development, United
Nations Development Programme, Singapore.

40. Vecchio, Y., Agnusdei, G., Miglietta, P., Capitanio, F. (2020). Adoption of
precision farming tools: The case of Italian farmers. International Journal of
Environmental Research and Public Health, 17(3):1-16, https://doi.org/10.3390/
ijerph17030869




