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Abstract: This research is motivated by the high volume of education grant applicants in North 
Sumatra Province which reached 3,041 proposals in 2024, while the budget allocation is only 
available for 1,585 recipients. The limitations of objective evaluation standards and the potential 
for subjectivity in decision-making are major challenges that can result in unfair distribution of 
funds.   The method used is the Analytic Network Process (ANP), a decision support system 
approach that is able to accommodate the linkages between assessment criteria. Data was col-
lected through interviews, documentation, and observation at the North Sumatra Provincial Ed-
ucation Office. The four main criteria tested included institutional feasibility, performance, so-
cial impact, and accountability and transparency.   The results showed that the accountability 
and transparency criteria had the highest priority weight of 0.44. Of the three alternatives ana-
lyzed, community-based education foundations (A2) obtained the highest score of 0.30, making 
them the top priority for grant recipients. The implementation of this system resulted in a con-
sistency ratio (CR) value of < 0.1, which means that the ranking results are valid and relia-
ble.   It can be concluded that the use of the ANP method is effective in increasing objectivity 
and governance in the distribution of grant funds. The web-based system built makes it easier 
for the government to select recipients faster, fairer, and more transparently, while minimizing 
bias in the public policy process. 

 
Keywords: analytic network process (anp); decision support system; grants. 
 
Abstract: Penelitian ini dimotivasi oleh tingginya volume pemohon hibah pendidikan di 
Provinsi Sumatera Utara yang mencapai 3.041 proposal pada tahun 2024, sementara alokasi 
anggaran hanya tersedia untuk 1.585 penerima. Keterbatasan standar evaluasi objektif dan 
potensi subjektivitas dalam pengambilan keputusan merupakan tantangan utama yang dapat 
mengakibatkan distribusi dana yang tidak adil. Metode yang digunakan adalah Analytic 
Network Process (ANP), sebuah pendekatan sistem pendukung keputusan yang mampu 
mengakomodasi keterkaitan antar kriteria penilaian. Data dikumpulkan melalui wawancara, 
dokumentasi, dan observasi di Dinas Pendidikan Provinsi Sumatera Utara. Empat kriteria utama 
yang diuji meliputi kelayakan institusional, kinerja, dampak sosial, serta akuntabilitas dan 
transparansi. Hasil penelitian menunjukkan bahwa kriteria akuntabilitas dan transparansi 
memiliki bobot prioritas tertinggi sebesar 0,44. Dari tiga alternatif yang dianalisis, yayasan 
pendidikan berbasis masyarakat (A2) memperoleh skor tertinggi sebesar 0,30, menjadikannya 
prioritas utama bagi penerima hibah. Implementasi sistem ini menghasilkan nilai rasio 
konsistensi (CR) < 0,1, yang berarti hasil pemeringkatan valid dan dapat diandalkan. Dapat 
disimpulkan bahwa penggunaan metode ANP efektif dalam meningkatkan objektivitas dan tata 
kelola dalam distribusi dana hibah. Sistem berbasis web yang dibangun memudahkan 
pemerintah untuk memilih penerima hibah dengan lebih cepat, adil, dan transparan, sekaligus 
meminimalkan bias dalam proses kebijakan publik. 
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INTRODUCTION 

 Budgeting is an important 
resource allocation process, given the 
nature of governments that seek to 

allocate limited resources to meet 
unlimited demands. The budget is also a 

detailed list or statement of state 
expenditure and revenue expected within 
a certain period of time. The expenditure 

receipt and expenditure plan is designed 
by the government and then submitted to 

the legislative institution which then 
considers it and then decides and 
stipulates it in the Law. Every year local 

governments, both provincial and 
regency/city governments throughout 

Indonesia, allocate budgets for grants and 
social assistance [1] [2] [3]. 
 Based on the Governor of North 

Sumatra Regulation No. 19 of 2022 
concerning procedures for managing 

grant and social assistance expenditures 
sourced from the regional revenue and 
expenditure budget, namely: Article 6 

point 1 the central government, other 
local governments, regional-owned 

business entities, agencies, institutions, 
community organizations and political 
parties may submit grant 

proposals/proposals in writing to the 
governor through the regional apparatus 

or related work units. The People's 
Welfare Bureau is one of the grant 
implementation work units that has 

responsibility for managing grant funds. 
For agencies, institutions/foundations, 

education, and community organizations, 
they can submit grant proposals to the 
people's welfare bureau of the provincial 

secretariat. In 2024, the number of 
applicants who apply for education 

grants at the people's welfare bureau of 
the provincial secretariat will reach 3,041 
applicants, while the number of 

recipients of education grants is only 

1,585 recipients [7]. 
 The Analytic Network Process 
(ANP) method is present as one of the 

approaches that can be used in helping 
complex decision-making. ANP is a de-

velopment of the Analytic Hierarchy 
Process (ANP) method, with the ad-
vantage of being able to take into account 

the relationships and dependencies be-
tween criteria. This is important because 

in determining the recipients of education 
grants, the criteria used such as economic 
conditions, academic achievement, insti-

tutional feasibility, accountability, and 
equitable distribution of territory, are in-

terconnected and cannot stand alone. 
Thus, ANP allows the assessment pro-
cess to be more comprehensive and real-

istic [10] [11]. 
Previous research was carried out 

by testing grant application proposal data 
using the ANP method by comparing the 
results of calculations manually and sys-

temically. The data on grant application 
proposals uses data owned by the Social 

Empowerment and Poor Affairs. In this 
study, the test was carried out using 30 
grant application proposal data, the sys-

tem will provide recommendation results 
in the form of a ranking of 30 grant pro-

posals. From the results of the test, be-
tween the calculation of the results of the 
system and the calculation manually, the 

results of the same ranking recommenda-
tion from 30 grant application proposals 

and only differ in terms of decimal 
rounding, out of 30 grant application 
proposals, there are 4 grant proposals that 

have a difference in the value after the 
comma. The results of the recommenda-

tion for determining grant application 
proposals using the ANP method based 
on 30 proposal data used for testing were 

obtained ranking results with the highest 
score of 0.094, namely the Surau Al 



JURTEKSI (Jurnal Teknologi dan Sistem Informasi)  ISSN 2407-1811  (Print) 
Vol. XII No 1, Desember 2025, hlm. 161 – 168   ISSN 2550-0201  (Online) 
DOI:  http://dx.doi.org/ 10.33330/jurteksi.v12i1.4365 
Available online at http://jurnal.stmikroyal.ac.id/index.php/jurteksi 

 

163 
 

Mundzir proposal and the lowest value of 

0.010, namely the Musolla Silaturahim 
proposal [12]. 

Previous research has not ex-

plained in detail the evaluation criteria 
for grant proposals used in the ANP pro-

cess. Without an explanation of the 
weight or structure of the criteria, it is 
difficult for the reader to evaluate the va-

lidity and objectivity of the decision-
making process. This study explicitly fo-

cuses on North Sumatra Province, so as 
to provide more contextual and appropri-
ate solutions to local problems in the dis-

tribution of education grants. This is dif-
ferent from previous research which was 

more general and did not focus on a spe-
cific region or sector. 
 

 

METHODS 

 

 Here's the plan Flowchart Method 
Analytic Network Process (ANP):  

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

Figure 1. Research Framework 
  

 
RESULTS AND DISCUSSION 

Application of the Analytic Network 

Process (ANP) Method 

Based on the results of interviews 

and literature studies, it was obtained that 
the assessment of education grant recipi-
ents considered four main criteria, name-

ly: 

 
Figure 2. Criteria Data 

Meanwhile, there are three alternative 
recipients analyzed: 

1. A1 = Secondary Level Private 
Education Institution 
(SMA/SMK). 

2. A2 = Community-based educa-
tion foundation (Nonformal). 

3. A3 = Outstanding individual 
scholarship recipient (Stu-
dent/student). 

 
Figure 3. Alternative Data 

1. Network Model  

The ANP network model is 
formed by paying attention to the rela-

tionships between elements. In this study, 
each criterion is not independent, but af-
fects each other. For example, [14] the 

performance of an institution can in-
crease accountability, while high ac-
countability also increases public trust 

which has an impact on the social impact 
of education. 

Need Analysis 

Planning 

Planning 

implementation 

testing 
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2. Paired Comparison Assessment 

Paired comparison assessment 
was carried out using the Saaty scale (1–
9) to assess the level of relative im-

portance between elements. Assessments 
were obtained from 5 expert respondents 

consisting of: [15] Head of planning Di-
vision of the Education Office, Two 
technical staff of educational grants, One 

academic in the field of public policy and 
One education management expert. 

Table 1. Comparison of Pairs of Criteria 

Criteria K1 K2 K3 K4 
Initial 

Weight 
K1 1 1/2 1/3 1/4 0.08 

K2 2 1 1/2 1/3 0.17 
K3 3 2 1 1/2 0.31 

K4 4 3 2 1 0.44 
Quantity 

    
1.00 

 
From the results above, K4 (Ac-

countability and Transparency) received 
the highest weight (0.44), followed by 
Social Impact and Education (0.31). This 

means that in the context of education 
grants, transparency in the use of funds is 
a top priority. 

 
3. Supermatrix and Limit Supermatrix 

The next stage is to compile an 
unweighted supermatrix based on the re-
lationship between criteria and subcrite-

ria. After normalization a weighted su-
permatrix is obtained which is then 

raised until it converges into a superma-
trix limit.  

 

Table 2. Alternative End Weights 
Al-

ter-

na-
tives 

Quali-

fica-

tions 
(K1) 

Perfor-

for-

mance 
(K2) 

Im-

pact 
(K3) 

Ac-

count

ability 
(K4) 

Total 

Weig
ht 

A1 0.22 0.18 0.20 0.16 0.19 

A2 0.31 0.25 0.34 0.28 0.30 

A3 0.17 0.22 0.18 0.20 0.19 

The results of the calculation 
show that A2 (Community-based Educa-

tion Foundation) has the highest total 

score of 0.30, which means that it is the 
most worthy of being the recipient of ed-
ucation grants. 

 
Figure 4. Calculate the Weight of the Cri-

teria 

Table 3. Criteria Paired Comparison 
Matrix 

Criteria K1 K2 K3 K4 

K1 1 1/2 1/3 1/4 

K2 2 1 1/2 1/3 

K3 3 2 1 1/2 

K4 4 3 2 1 

 

Table 4. Weighting Criteria (GM 
Normalization) 

Criteria GM Weight 

K1 0.451754 0.0953 

K2 0.759836 0.1602 

K3 1.316074 0.2775 

K4 2.213363 0.4669 

Consistency Test (CI & CR) 
The calculation of A·w yields λ:λ1 = 
4.035λ2 = 4.028λ3 = 4.025λ4 = 4.035 

λmax = 4.031CI = (4.031 - 4)/3 = 
0.0103CR = 0.0103 / 0.90 = 0.0114 < 0.1 
(Consistent) 

Table 5. Alternative Weights Per Criteria 

Alternatives K1 K2 K3 K4 

A1 0.22 0.18 0.20 0.16 

A2 0.31 0.25 0.34 0.28 

A3 0.17 0.22 0.18 0.20 

 

Table 6. Alternative Final Ranking 

Alternatives Score Ranking 

A2 0.2947 1 
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A3 0.1948 2 

A1 0.1800 3 

 
4. Analysis and Discussion 

From the results of the calculation 
using the ANP method, it can be seen 

that accountability and transparency are 
the most dominant factors in determining 
grant recipients.  

The results of the study show that 
the application of the Analytic Network 

Process (ANP) method in determining 
the recipients of education grants in 
North Sumatra Province can produce a 

more systematic, objective, and transpar-
ent assessment process compared to the 

previous manual mechanism. This analy-
sis was carried out by comparing the re-
sults of weighting between criteria, rela-

tionships between elements, and deter-
mining the final priority of each alterna-

tive education grant recipient based on 
the results of the supermatrix limit. 

Analysis Based on Assessment Criteria 

In the ANP model used, there are 
four main criteria, namely Institutional 

Feasibility (K1), Performance and 
Achievement (K2), Social and Educa-
tional Impact (K3), and Accountability 

and Transparency (K4). From the results 
of paired comparison and weighting us-

ing the Saaty scale,  the Accountability 
and Transparency (K4)  criteria obtained 
the highest weight, which was 0.44. This 

means that the aspect of openness and the 
ability of the institution or individual 

grantee to account for the use of grant 
funds is the dominant factor in decision-
making. 

This is in line with the mandate  
of the Governor of North Sumatra Regu-

lation Number 19 of 2022, which empha-
sizes that grants must be given on the 
principle  of selectivity, transparency, 

accountability, and fairness. Thus, insti-

tutions that have a clear financial report-

ing system, a good track record, and are 
able to demonstrate the responsible use 
of funds have a greater chance of being 

prioritized. The second criterion with the 
largest weight is Social and Educational 

Impact (K3) of 0.31. This shows that in-
stitutions or recipients that can provide 
broad benefits to the community, such as 

improving access to education, improv-
ing learning facilities, or empowering the 

poor through education are also the gov-
ernment's main concern. This means that 
the granting of grants is not only seen 

from the internal needs of the institution, 
but also from the extent to which the 

grant has a multiplier effect for the sur-
rounding community. 

Meanwhile, Performance and 

Achievement (K2) and Institutional Fea-
sibility (K1) received smaller weights of 

0.17 and 0.08, respectively, but still 
played an important role. The perfor-
mance of the institution shows the repu-

tation and professionalism of the grantee 
in carrying out educational activities, 

while the feasibility of the institution is 
related to administrative readiness such 
as operational permits, legality, and year 

of establishment. These findings show 
that in the context of public policy, gov-

ernance factors take precedence over 
mere administrative feasibility. 

 

Analysis Based on Recipient Alterna-

tives 

Table 7. Final Weight 

Alternatives Total Weight 

A1 (Private) 0.19 

A2 (Community 
Foundation) 

0.30 

A3 (Individual) 0.19 

The highest score was obtained by 

A2 (Community-Based Education Foun-
dation) with a weight of 0.30. This means 
that in the context of distributing educa-
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tion grants, community-based founda-

tions are considered the most feasible and 
strategic to receive provincial govern-
ment grants. 

On the other hand, private educa-
tional institutions (A1) occupy the second 

position because they already have inter-
nal sources of funds such as tuition fees 
or other operational assistance. Mean-

while, outstanding individuals (A3), alt-
hough important as a form of apprecia-

tion for academic achievement, are con-
sidered to have a more limited social im-
pact than the other two alternatives. Dis-

cussion of ANP Results in the Context of 
Public Policy 

The application of the ANP 
method in this study has important impli-
cations for the governance of education 

grants in North Sumatra. The grant deci-
sion-making process, which is usually 

done manually and administratively, can 
now be converted into a data-driven 
model and rational weighting. This ap-

proach supports the implementation of 
transparent and efficient e-government 

according to the principles of Good Gov-
ernance. Comparison with Previous Re-
search 

The results of this study are con-
sistent with several previous studies. For 

example: 
Sulvia et al. (2022) proved that 

the ANP method can produce recom-

mendations for grantee ratings with sys-
tem results that are identical to manual 

calculations, showing a high level of ac-
curacy. Then Parhusip et al. (2022) used 
ANP in the selection of prospective re-

cipients of non-cash food assistance 
(BPNT) in Palangka Raya, and found that 

this method increased the accuracy of 
social program targets, then Simanjorang 
et al. (2022) also showed the effective-

ness of ANP in determining recipients of 
subsidized food with objective and effi-

cient results and this research strengthens 

these results with a new context, namely 
the distribution of education grant funds 
in North Sumatra, so as to make a real 

contribution to expanding the application 
of ANP in the realm of regional public 

policy. Benefits of ANP Implementation 
for Provincial Governments 
 

Consistency Validation 

To ensure the consistency of the 

results, the consistency ratio (CR) test 
was carried out from each paired compar-
ison matrix. The results showed that CR 

< 0.1 across the matrix, so the assessment 
was considered consistent and valid. 

 
Implications of Research Results 

1. The results of this study show that the 

application of the ANP method can 
provide: A scientific and objective 

approach in the determination of 
grant recipients. 

2. The basis for transparent decision-

making is in accordance with the 
principle of public accountability. 

3. Flexible decision model, as it is able 
to adapt to new policy changes and 
indicators in the future. 

The North Sumatra Provincial 
Education Office can integrate this model 

in a digital-based grant information 
system, so that the recipient assessment 
process can be carried out more quickly, 

measurably, and auditably. 

 

CONCLUSION 

 
Based on the results of the research 

and discussion, it can be concluded that 
the Analytic Network Process (ANP) 

method has proven to be effective in fa-
cilitating complex decision-making to 
determine the eligibility of education 

grant recipients in North Sumatra Prov-



JURTEKSI (Jurnal Teknologi dan Sistem Informasi)  ISSN 2407-1811  (Print) 
Vol. XII No 1, Desember 2025, hlm. 161 – 168   ISSN 2550-0201  (Online) 
DOI:  http://dx.doi.org/ 10.33330/jurteksi.v12i1.4365 
Available online at http://jurnal.stmikroyal.ac.id/index.php/jurteksi 

 

167 
 

ince. This method is able to accommo-

date the linkages and dependencies be-
tween criteria which include the number 
of fund proposals, cost details, year of 

establishment, operational permits, as 
well as the condition and type of educa-

tion unit so as to produce more objective, 
transparent, and accountable decisions, 
where the criteria for the number of pro-

posed funds and operational permits are 
identified to have the most dominant in-

fluence.  
The implementation of a web-based 

decision support system using PHP and 

MySQL showed good model validity 
with a consistency ratio (CR) value be-

low 0.1, and was able to provide accurate 
and consistent priority ranking recom-
mendations. The presence of this system 

can practically assist the People's Welfare 
Bureau of the North Sumatra Provincial 

Government in selecting grant recipients 
faster, on target, and more efficiently, 
which ultimately contributes significantly 

to increasing transparency and fairness in 
the governance of the distribution of edu-

cation grant funds. This study concludes 
that the aspect of Accountability and 
Transparency (K4) is the most dominant 

factor in determining the eligibility of 
grant recipients with a weight of 0.44. 

The results of the final ranking show that 
the Community-Based Education Foun-
dation (A2) obtained the highest score of 

0.30, making it a top priority compared to 
private institutions and individuals. This 

is based on the foundation's ability to 
provide a broad social impact and a re-
porting system that is considered more 

transparent. 
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