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Abstract
This research aims to develop a Horticultural Farmer Empowerment Strategy Based on Good Agricultural 
Practices (GAP): an Analytical Hierarchy Process (AHP) Approach. This research took place in Semarang 
Regency, precisely in Kopeng Village, Getasan Subdistrict, in accordance with the targets and objectives of 
the research. The research uses primary data and secondary data. Data collection methods in this research 
are observation, interviews, documentation, and questionnaires. Key persons in this research are academics, 
government, farmers, communities, community institutions, and business actors. The analytical method used 
in this research is the Analytical Hierarchy Process (AHP). The research result shows that the priority order of 
strategies that can be implemented are human resource development, government policy, and institutions. 
Meanwhile, the order of priority for alternative strategies is sustainable guidance and training for farmers and 
agribusiness actors in creating business innovations, promotional and marketing training using information 
and communication technology, and increasing the capacity of farmers and agribusiness actors in the use of 
tools, production based on renewable technology. The suggestion that can be given in this research is that 
implementing good agricultural practices requires strong commitment from stakeholders so there is a need 
for motivation and collaboration between farmers, government, and business actors. The implementation of 
good agricultural practices needs to be carried out with a consistent strategy so strict supervision is needed.
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use of fertilizers and pesticides continues, it 
will be difficult to meet market demands. As 
a result, local agricultural products will be 
less competitive with agricultural products 
from abroad. Kopeng Village has a conven-
tional farming system that is still relied on 
by farmers. This is because the need for che-
mical fertilizers and pesticides for horticul-
tural crops is very high. To be able to impro-
ve the quality and quality of agriculture in 
Kopeng Village, appropriate efforts and stra-
tegies are needed. One of the efforts that can 
be implemented to face existing challenges 
is to implement Good Agricultural Practi-
ces (GAP). GAP is the answer to consumer 
demands. The character of this agricultural 
practice is the responsibility of food produ-
cers (farmers) towards (1) consumers (the 
products produced have good quality and 
safety, and the production method can be 
traced/there is traceability; (2) themselves 
(high productivity); (3) social (safety, secu-
rity, and welfare of farm workers), (4) envi-
ronment (wise use of pesticides, fertilizers, 
and agricultural business facilities) Singh & 
Baldi, 2018; Sennuga et al., 2020).

The implementation of GAP is consi-
dered highly appropriate for creating effec-
tive and efficient agriculture, responsible 
for consumers, farmers, and definitely the 
environment. The implementation of GAP 
is expected to help farmers to increase the 
income they earn. However, being able to 
implement GAP is not an easy thing becau-
se it requires strategies and efforts that are 
designed appropriately and consistently. 
The implementation of GAP also requires 
awareness among stakeholders regarding 
agricultural practices from upstream to 
downstream. So that in practice, the agricul-
tural process can be closely monitored and 
can produce qualified products. Therefore, 
this research aims to develop a Horticultu-
ral Farmer Empowerment Strategy Based on 
Good Agricultural Practices (GAP): an Ana-
lytical Hierarchy Process (AHP) Approach

METHODS 
This research took place in Semarang 

Regency, precisely in Kopeng Village, Ge-

INTRODUCTION
Indonesia is an agricultural country 

that has abundant natural resources so it 
highly supports agricultural development. 
Agriculture is one of the sectors that absor-
bs the largest labor. Moreover, agriculture 
also contributes to providing export com-
modities for Indonesia. One of the areas 
that has abundant agricultural potential is 
Semarang Regency. The agricultural sector 
in Semarang Regency is mostly concentra-
ted at the foot of Mount Merbabu and the 
foot of Mount Ungaran. Kopeng Village is 
a village that has abundant agricultural po-
tential. Almost the majority of residents in 
this village depend on the agricultural sector 
for their livelihood. The agriculture that is 
widely developed in this village is the horti-
culture sub-sector in the form of vegetables 
and fruit. Horticulture is one of the export 
commodities that has a good market sha-
re in various countries (Leong et al., 2020; 
Oo & Usami, 2020). However, being able to 
penetrate the export market is not an easy 
thing. In the current era of globalization, 
many importing countries demand good 
quality and environmentally responsible ag-
ricultural products (Kilic et al., 2020; Alzeer 
et al., 2020). This is definitely a challenge for 
farmers in Indonesia considering that there 
are still many agricultural commodities that 
have not implemented eco-friendly agricul-
ture.

The current agricultural system is still 
oriented towards productivity without re-
gard for environmental sustainability. As a 
result, agricultural land is increasingly de-
graded due to erosion and excessive use of 
fertilizers and pesticides. In fact, this will 
be a time bomb for the agricultural sector 
in the long term (Ochieng et al., 2019; Sent-
hilkumar et al., 2018; Ranjbar et al., 2021). If 
we want to be able to penetrate the interna-
tional market, the agricultural sector must 
start improving to improve production qua-
lity and be responsible for the environment.

Domestic and global market demands 
for agricultural products currently not only 
lead to demands for visible product quality 
but also towards safety and nutrition as well 
as environmental responsibility. If excessive 
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tasan Subdistrict, in accordance with the 
targets and objectives of the research. The 
secondary and primary data were used in 
this research. Primary data are obtained 
through data collection using a structured 
questionnaire, while secondary data are ob-
tained from publications from government 
agencies or the results of previous research. 
The deepening of the problem is carried out 
through Focus Group Discussions (FGD).

We used questionnaires, observation, 
interviews, and documentation to collect 
the data. The questionnaire in this research 
is used to analyze supporting factor ele-
ments in implementing GAP. The question-
naire contains a list of closed questions and 
is addressed to key persons who have been 
determined based on the sample in the re-
search.

The key persons who are given questi-
onnaires and interviews in this research are 
as follows: Development Planning Agency 
at Sub-National Level of Semarang Regen-
cy; Department of Agriculture of Semarang 
Regency; Department of Environment of Se-
marang Regency; Non-Governmental Orga-
nization (NGO); Agricultural academic; En-
vironmental Activists in Semarang Regency; 
Farmer Groups of Semarang Regency; Agri-
cultural Cooperative; Village-Owned Enter-
prises; Local Village Apparatus; Farmers

We used Analytical Hierarchy Pro-
cess (AHP) as the analytical method. AHP 
is well-known as comprehensive decision-
making which consider the qualitative and 
quantitative methods. AHP generated prio-
rities and goals from various options based 
on some criteria with comparisons in each 
element. The comparison is formed as mat-

rix. The matrix was filled by choosing the 
numbers that describe the relative impor-
tance of one element above the others. The 
scale is from one to nine. Through the AHP, 
some strategies will be produced to empo-
wer agribusiness-based farmers using the 
Good Agricultural Practices (GAP) approa-
ch.

Basically, the mathematical formulati-
on of the AHP model is done using a matrix. 
This is explained as an example of operatio-
nal elements A1, A2, A3,.....,An contained 
in an operating subsystem, the result of the 
comparison will form a comparison matrix. 
This comparison will start from the highest 
hierarchy which is then used as the basis for 
comparison. The matrix is ​​marked with the 
symbol A and its form is as follows:

The respective value in matrix A (aij) 
refers to the extent (how much) element xi 
is preferred over xj with respect to a particu-
lar feature (criterion, objective, etc.) which 
is a higher-ranked item (featured item).  
The matrix for the element aij gets the value 
x so that for the element aij (its opposite) it 
gets the value 1/x so that it is reciprocal. 

The first thing done in the AHP analy-
sis is the normalization process, namely the 
row operation by dividing the value of the 
matrix aij by the total value of the matrix in 
one column (n) and the column operation to 

Table 1. Pairwise Comparison Scale
Score Information
1 Both factors are equal
3 One factor is more important than the others
5 One factor is essential than other factors
7 One factor is most important than other factors 
9 One factor is absolutely more important than the other factors
2,4,6,8 Intermediate values, between two adjacent consideration values 

Source : Saaty in Prajanti, 2013
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get the weighting value (wi).

Wi : weighting value; aij/n: row normaliza-
tion matrix. 

The second way is to calculate the 
eigen value (λ) and eigen value maximum 
(λmax).

The next step is to test its consistency 
using the consistency index (CI). 

λmax : eigen value maximum; n : the number 
of matrix.

The last thing is to Calculating the 
Consistency Ratio (CR). Saaty (2008) sets 
the CR value ≤ 10% for acceptable consisten-
cy data standards and if CR >10% then the 
data is inconsistent so that data collection is 
repeated for pairwise comparison and prio-
rity ranking is based on the highest weigh-
ted score. The formula used is:

CR : Consistency Ratio; CI : Consistency In-
dex; RI : Random Consistency Index

In determining priority strategies, the 
following steps are required in the Analyti-
cal Hierarchy Process (AHP) method:

Figure 1. AHP Analysis Steps 

The AHP model used in this research is ex-
plained in the chart below:

Figure 2. AHP Hierarchy Framework

Information:
Government Policy 

Government policy in this case is a po-
licy decision formulated by the local regio-
nal government to provide an agribusiness-
based farmer empowerment strategy with a 
Good Agricultural Practice (GAP) approach. 
In this aspect, there are five alternatives in-
cluding:
A1: Providing capital needs for integrated 
and sustainable agricultural businesses with 
alternative financing models and soft inter-
est
A2: Providing information, promotion, and 
market guarantees for farmers and agribusi-
ness actors 
A3: Providing assistance with vital produc-
tion equipment
A4: Providing easy access to information 
and communication technology to farmers 
and agribusiness actors
A5: Provision of supporting infrastructure 
for integrated and sustainable agricultural 
development 

Human Resources
Human resources in this case are fo-

cused on the human resources of farmers 
and agribusiness actors. In this aspect, there 
are five alternatives, including the following:
B1: Providing motivation to farmers and 
agribusiness actors to improve abilities and 
skills in running a business
B2: Increasing managerial abilities and busi-
ness management
B3: Continuous guidance and training for 
farmers and agribusiness actors in creating 
business innovation
B4: Increasing the capacity of farmers and 
agribusiness actors in using production 
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tools based on renewable technology
B5: Promotion and marketing training us-
ing information and communication tech-
nology

Institutional
Institutions in this case are focused 

on accompanying institutions, groups, and 
cooperatives for farmers and agribusiness 
actors. In this aspect, there are four alterna-
tives, including the following:
C1: Increasing the capacity and quality of 
specific agribusiness assistance institutions
C2:Establishment of an organization/com-
munity forum to establish cooperation be-
tween farmers and agribusiness actors
C3: Management training for cooperatives 
and organizations of farmer and agribusi-
ness actors
C4: Increasing business partnerships be-
tween local agricultural cooperatives and 
entrepreneurs/investors

Research Stages
This research is carried out through 

several stages in preparing an agribusiness-
based farmer empowerment model using 
the Good Agricultural Practice (GAP) ap-
proach. The stages in carrying out this rese-
arch are as follows:

Figure 3. Research Stages

The final research objective of this re-
search is to empower farmers based on ag-
ribusiness with a good agricultural practice 
approach.

RESULTS AND DISCUSSION
The analytical tool we used in this re-

search, AHP, is used to develop strategic pri-
orities of agribusiness-based farmer empo-
werment using a Good Agricultural Practice 

(GAP) approach. The key persons involved 
in this research consist of Department of 
Agriculture of Semarang Regency, Agricul-
tural Extension Officers, Academics, Farmer 
Groups, Agribusiness Actors, and Village 
Officials. The following are presented the 
results :

Based on the calculation, the follo-
wing result is obtained: 

Source: Processed Primary Data, 2021
Figure 4. AHP output of Strategy to em-
power farmers based on agribusiness with a 
good agricultural practice approach.

Based on Figure 4, it can be seen that 
human resource development is the most 
prioritized criteria which Kopeng Village 
needs to concern. Human resource deve-
lopment has the highest value at the weight 
of 0.614. Government policy is the second 
priority and the last criteria that needs to 
concern is institutions with each weight va-
lue are 0.268 and 0.117. The value of incon-
sistency in this result is 0.07 which means 
lower than 0.10 that the answers are consis-
tent.

The results of human resource deve-
lopment criteria is obtained:

Source: Processed Primary Data, 2021
Figure 5. AHP Output of Human Resource 
Development Criteria 

Information:
B1: Providing motivation to farmers and 
agribusiness actors to improve abilities and 
skills in running a business
B2: Increasing managerial abilities and busi-
ness management
B3: Continuous development and training 
for farmers and agribusiness actors in creat-
ing business innovation
B4: Increasing the capacity of farmers and 
agribusiness actors in using production 
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tools based on renewable technology

Based on the calculation of govern-
ment policy criteria is obtained :

Source: Processed Primary Data, 2021
Figure 6. AHP Output of Government Pol-
icy Criteria

Information:
A1: Providing capital needs for integrated 
and sustainable agricultural businesses with 
alternative financing models and soft inter-
est
A2: Providing information, promotion, and 
market guarantees for agribusiness farmers 
and players
A3: Providing assistance with vital produc-
tion equipment
A4: Providing easy access to information 
and communication technology to farmers 
and agribusiness actors
A5: Provision of supporting infrastructure 
for integrated and sustainable agricultural 
development 

According to Figure 6, the top priori-
ty under government policy is the develop-
ment of infrastructure to support integrated 
and sustainable agriculture, with a weight 
value of 0.420. The second priority focuses 
on providing information, promotion, and 
market guarantees for farmers and agribusi-
ness participants, assigned a weight of 0.283. 
The least prioritized alternative is ensuring 
easy access to information and communi-
cation technology for farmers and agribusi-
ness actors, with a weight value of 0.074. The 
Analytical Hierarchy Process (AHP) analysis 
yielded an inconsistency ratio of 0.05, which 
is below the acceptable threshold of 0.10, in-
dicating that the responses from key partici-
pants were consistent.

Based on the calculation from the ana-
lytical hierarchy process of institutional cri-

teria, the following result is obtained:

Source: Processed Primary Data, 2021
Figure 7. AHP Output of Institutional Cri-
teria

Information:
C1: Increasing the capacity and quality of 
specific agribusiness assistance institutions
C2:Establishment of an organization/com-
munity forum to establish cooperation be-
tween farmers and agribusiness actors
C3: Management training for cooperatives 
and organizations of farmer and agribusi-
ness actors
C4: Increasing business partnerships be-
tween local agricultural cooperatives and 
entrepreneurs/investors

Increasing business partnerships bet-
ween local agricultural cooperatives and 
entrepreneurs/investors is a major policy 
priority that can be carried out on the Insti-
tutional criteria. This can be seen from the 
weight value of the AHP analysis results of 
0.448 on the alternative. This alternative is 
followed by increasing the capacity and qua-
lity of specific agribusiness assistance insti-
tutions on the second priority policy that 
can be carried out, the weight value is 0.283. 
while the last alternative priority that can 
be carried out on the institutional criteria is 
training in the management of cooperatives 
and farmer organizations and agribusiness 
actors with a weight value of 0.106. The cal-
culation of the institutional criteria has an 
inconsistency ratio value of 0.03, which me-
ans that the respondents’ answers are con-
sistent.

Based on the calculation from the ana-
lytical hierarchy process of all alternatives of 
strategies to empower farmers based on ag-
ribusiness using a good agricultural practice 
approach, the following result is obtained: 
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Source: Processed Primary Data, 2021
Figure 8. AHP Output of Overall Policy Al-
ternatives

Based on the calculation result from 
the Analytical Hierarchy Process (AHP) in 
Figure 8, it shows that the most prioritized 
alternative in the strategy to empower far-
mers based on agribusiness with a good ag-
ricultural practice approach is continuous 
development and training for farmers and 
agribusiness actors in creating business in-
novation with a weight value of 0.227. The 
second priority alternative is promotion and 
marketing training using information and 
communication technology with a weight 
of 0.203. Meanwhile, the final priority al-
ternative is training in the management of 
cooperatives and organizations of farmers 
and agribusiness actors with a weight value 
of 0.010. From the calculation result of the 
Analytical Hierarchy Process (AHP), the in-
consistency ratio is 0.04 < 0.10, which means 
that the answers given by the key persons 
are consistent.

The next step is sensitivity analysis, 
the purpose of which is to check whether 
the alternative priorities in this study are 
stable. The method is to simulate variations 
in these alternatives. This analysis involves 
alternative criteria and sub-criteria. This 
analysis concerns stability if there is a chan-
ge in input to the final results in the field 
of assessment and priority. This analysis 
also examines the changes whether they will 
change the alternatives. From the sensitivi-
ty analysis, the following results were ob-
tained. (Figure 9)

Based on Figure 9, it can be seen that 
the initial result in the AHP calculation 
for the strategy to empower farmers based 
on agribusiness using the good agricultu-
ral practice approach shows that the most 
prioritized policy alternative is continuous 

development and training for farmers and 
agribusiness actors in creating business in-
novations as seen in Figure A. Then, after 
simulating by increasing government policy 
input from 0.268 or 26.8% to 40%, the pri-
oritized policy alternative remains the same 
as seen in Figure B. This result shows that 
the assessment is stable.

Preliminary Result Before Simulation

Final Result After Simulation
Source: Data Processed, 2021
Figure 9. Sensitivity Analysis Results

Discussion
Based on the result of the AHP analy-

sis, priority strategies have been obtained to 
empower farmers in Kopeng Village using 
the GAP approach. The application of GAP 
in the horticultural sub-sector is conside-
red appropriate considering that the horti-
cultural farming system is very vulnerable 
to land degradation due to excessive use of 
chemical fertilizers and pesticides and soil 
erosion which often occurs due to horticul-
tural planting cycles which tend to be short 
(Sharma et al., 2019; Ng, 2017; Kurtaslan, 
2021). The horticultural crops that are wide-
ly developed in Kopeng Village are cabbage, 
broccoli, mustard greens, carrots, potatoes, 
spring onions, and others.

The strategy of farmer empowerment 
using the GAP approach can start with 
improving the quality of existing human 
resources. The majority of farmers in Ko-
peng Village are currently elderly and have 
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a low educational background. In terms of 
competency, they may indeed be experts 
in the horticultural agricultural cultivation 
process but the competencies they have still 
tend to be conventional so it is needed to 
provide assistance regarding the importance 
of developing cultivation competencies that 
are more eco-friendly. Farmers also need 
to be given training on agribusiness so that 
they are not always manipulated by middle-
men. The farmer empowerment strategy re-
quires training for farmers that is consistent 
and in accordance with existing needs in the 
field (Nur et al., 2020; Paumgartten, 2021). 

Efforts to create qualified and environ-
mentally responsible agriculture certainly 
require innovation and the application of 
appropriate technology. There is a need for 
assistance with agricultural machinery, es-
pecially in the cultivation section, so that 
farmers can carry out cultivation more effi-
ciently. There is also a need for innovation, 
especially organic fertilizer and pesticide in-
novation to be more eco-friendly. Research 
conducted by Hadi et al., (2021) explains 
that a sustainable farmer empowerment 
strategy needs to prioritize innovation as-
pects, especially innovation in making orga-
nic fertilizers and pesticides. Furthermore, 
farmers’ abilities in using information and 
communication technology also need to be 
improved. Along with technological deve-
lopments, currently the digital market has 
spread widely in society, so there is a need 
for innovation and digital marketing of ag-
ricultural products (Smulders et al., 2021; 
Dubey et al., 2021).

The second aspect that needs to be 
considered is the need for government 
contribution to formulate pro-agriculture 
policies using the GAP system. The first 
policy that can be implemented is the 
need to provide supporting infrastructure 
for the implementation of GAP. The infra-
structure intended can include cultivation 
technology infrastructure and agribusiness 
sub-terminals. Government intervention 
plays an important role in designing po-
licies that encourage the adoption of effi-
cient and environmentally friendly agri-
cultural technology, as well as developing 

agribusiness subterminals that support the 
agricultural supply chain, from upstream 
to downstream. Agribusiness subterminals 
that function as local distribution centers, 
places for collecting, storing, and processing 
agricultural products, can improve logistics 
efficiency, reduce agricultural waste, and ac-
celerate distribution to the market. Govern-
ment intervention in this case includes the 
allocation of funds for agricultural techno-
logy research and development, providing 
incentives for agribusiness entrepreneurs 
who invest in new technologies, and the 
construction and improvement of transpor-
tation infrastructure and subterminal facili-
ties to facilitate the distribution of agricul-
tural products. Evaluation of these policies 
can identify the extent to which government 
policies have been effective in increasing ag-
ricultural productivity, reducing distributi-
on costs, and improving the welfare of far-
mers and agribusiness actors. With the right 
policies, the government can encourage the 
agricultural sector to become more modern, 
efficient, and sustainable.

Moreover, the second policy is the 
need to provide information and communi-
cation facilities for promotion and marke-
ting support. In this case, the most urgent 
thing is to facilitate the processing of eco-
friendly product certification. A sustainable 
farmer empowerment strategy must prio-
ritize aspects of easy access to information 
and communication technology to support 
promotion and marketing (Mulyaningsih et 
al., 2021; Bedano et al., 2016; Wongprawmas 
et al., 2015). Farmers also need capital assis-
tance to carry out agricultural cultivation. 
Apart from direct assistance, the policy that 
can be implemented is assistance in easy ac-
cess to financing with low interest so that it 
does not burden farmers.

The next aspect that needs to be consi-
dered is institutional. Agricultural busines-
ses certainly involve various stakeholders. 
These stakeholders must definitely be able 
to play their roles effectively and efficiently. 
The problem is institutions at the farmer le-
vel, in this case farmer groups, still need op-
timal assistance, especially in implementing 
GAP which is relatively new. There is a need 
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to strengthen partnerships between farmer 
groups and various related stakeholders, 
both production input providers and mar-
keting stakeholders. 

The concept of economic sociology 
in the application of GAP analysis in hor-
ticultural agriculture can be seen from the 
formation of Gapoktan. Gapoktan is a col-
lection of several farmer groups that have 
the same interests in developing certain 
agricultural commodities to raise common 
interests, or constitute a larger business. Ga-
poktan formed in each village must also use 
a local social capital base with the principle 
of local independence achieved through the 
principles of economy and empowerment. 
Gapoktan becomes a gateway institution 
that connects farmers in one village with 
other institutions outside it. Gapoktan is 
expected to play a role in fulfilling agricul-
tural capital, fulfilling production facilities, 
marketing agricultural products, and inclu-
ding providing various information needed 
by farmers.

An analytical study on the contri-
bution of institutions in formulating pro-
agricultural policies using the GAP system 
highlights the role of various institutions 
in creating policies that support agricultu-
ral sustainability through environmentally 
friendly and efficient practices. The govern-
ment, through the Ministry of Agriculture 
and Standardization Agency, plays a role 
in formulating GAP regulations and stan-
dards that must be adhered to by farmers to 
improve the quality and competitiveness of 
agricultural products. Research and deve-
lopment institutions also play an important 
role in providing technology and innovation 
that supports the implementation of GAP, 
such as more environmentally friendly and 
efficient cultivation techniques. In additi-
on, financial institutions contribute by pro-
viding easy access to financing for farmers 
who want to adopt GAP technology, while 
the private sector and non-governmental 
organizations (NGOs) assist in extension 
and technical assistance. Strong coordinati-
on between these institutions is essential to 
ensure that GAP policies can be successfully 
implemented in the field, given the challen-

ges faced by farmers in accessing technology 
and markets. With the joint contribution of 
these institutions, GAP policies can create 
more sustainable agriculture, increase pro-
ductivity, and expand market access for pro-
ducts that meet sustainability standards.

CONCLUSION
Based on the results and discussions 

that have been described, it can be conclu-
ded that Kopeng Village, as one of the vil-
lages that has agricultural potential in the 
horticulture sub-sector, requires efforts to 
empower farmers considering that the wel-
fare of existing farmers is still low. Agricul-
ture which tends to be conventional and 
threatens natural sustainability needs to be 
addressed by implementing good agricultu-
ral practices so that it can have good qua-
lity and be environmentally responsible so 
that it can compete in domestic and global 
markets. To implement GAP, appropriate 
strategic priorities need to be developed. 
The priority order of strategies that can be 
implemented is human resource develop-
ment, government policy, and institutional. 
Meanwhile, the priority order of alternati-
ve strategies includes continuous guidance 
and training for farmers and agribusiness 
actors in creating business innovations, pro-
motional and marketing training using in-
formation and communication technology, 
and increasing the capacity of farmers and 
agribusiness actors in the use of production 
tools, based on renewable technology.

The suggestion that can be given in 
this research is that implementing good ag-
ricultural practices requires strong commit-
ment from stakeholders so there is a need 
for motivation and collaboration between 
farmers, government, and business actors. 
The implementation of good agricultural 
practices needs to be carried out with a con-
sistent strategy so strict supervision is nee-
ded. For further research, we can carry out 
a more detailed strategy analysis by paying 
attention to upstream and downstream as-
pects. 

In developed countries such as the 
Netherlands or Japan, this commitment 
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is usually more structured and organized 
through clear policies and financial support 
from the government, which encourages ef-
fective collaboration between farmers, the 
government, and the private sector. The go-
vernment provides supportive regulations, 
training, and financial incentives, while 
the private sector plays a role in providing 
technology and infrastructure that support 
GAP practices.
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