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ABSTRACT Maluku is one of the provinces of the eastern part of Indonesia, consisting of 11 regencies.
TheMaluku branch of Statistics Indonesia reported in 2018 that in 2013–2018 the number of poor people
in Maluku’s rural areas increased by 1,970. Concurrently, the number of poor people in urban areas
decreased by around 6,070 people. This fact showed that development in Maluku Province hadn’t
been implemented effectively and equally. This study aimed to determine the development priority
in Maluku Province using the Analytical Hierarchy Process method. The determination of priorities
was based on three aspects in the human development index concept, namely education, health, and
economy. Data from Statistics Indonesia on life expectancy, mean years of schooling, expected years
of schooling, and per capita expenditure were the indicators were used as the indicators in this study.
The results showed that there were 10 regencies with a high level of priority, with the exception being
Ambon City, which had a low-level priority. Classification of regencies showed that there was a disparity
between them. These findings can help to inform future development designs in Maluku Province.

© The Author(s) 2019. This article is distributed under a Creative Commons Attribution-ShareAlike 4.0 International license.

1. INTRODUCTION

A population, according to Jain and Jain (2016), has an im-
pact on environmental deterioration, though it cannot be
linked directly because it’s not simply due to population
growth. The population also has an important influence on
development because of its roles as a development agent
and target (Putri et al. 2018). One of the Indonesian gov-
ernment’s efforts to enable its population to have more life
choices is to improve quality through human development
(Putri et al. 2019). Population welfare is one of the benefits
of developing human quality, the skills from which, beyond
being bestowed on individuals, can lead to empowerment
and enlarge their life choices (Yilmazer and Çinar 2015). El-
ements that are contained within human development in-
clude productivity, equality, sustainability, and empower-
ment, and these elements are measured with three impor-
tant pillars that cannot be separated—education, health,
and economics (Mohanty et al. 2016). These three aspects
need to be improved when the goal is better human quality.

Maluku Province is one of the regions in Eastern In-
donesia. It consists of 11 regencies. Geographically, Maluku
is composed of an arc-shaped chain of islands separated by
the Banda Sea. One of the economic problems in Maluku
Province is poverty. The number of poor people in rural
areas during the period of 2013–2018 increased by 1,970
people (from 45,890 to 47,860 people), while the number
of poor people in urban areas decreased by around 6,070
people (from 274,190 to 268,120 people) (Statistics Indone-
sia 2018b). These figures show that development efforts

in Maluku Province have not been implemented effectively
and evenly. A study focused on determining development
priorities in Maluku based on the three pillars of human de-
velopment is therefore essential.

The human development index (HDI) is an indicator of
human development based on basic components of qual-
ity of life. This component was built through a three-
dimensional basic approach that includes opportunities for
living a long and healthy life, knowledge, and decent liv-
ing standards based on people’s purchasing power parity
(Statistics Indonesia 2017). Operationally, the size of devel-
opment efforts is based on the three-dimensional measure-
ments of (1) life opportunities, measured in life expectancy
(LE); (2) knowledge, measured in mean years of schooling
(MYS) and expected years of schooling (EYS); and (3) de-
cent living standards, measured in average adjusted real per
capita expenditure (PCE).

The concept of human development involves providing
economic security, as well as increasing the opportunity of
others to fulfill their rights and make their choices freely
with an empowering effort, such as in education and health.
The main objective of development is to create an environ-
ment that enables people to enjoy a long life, lived in good
health and productively. Development is concerned with
equality, sustainability, and empowerment. The HDI is one
of the indices used as a benchmark for comparing develop-
ment between one region and another (Nevima andKiszova
2017). HDI gaps between regions reflect the government’s
success in achieving its goals, along with its readiness to
face globalization (Hardianto et al. 2018).
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The Analytical Hierarchy Process (AHP) is one of the
methods used in decision-making and prioritization. The
working steps of this model involve describing complex
multi-factor or multi-criteria problems and then system-
atically compiling them into a hierarchy (Sipahi and Timor
2010). The criteria that have been chosen and systemati-
cally grouped are the result of the understanding, beliefs,
and values of individuals as decision-makers. This model
consequently is a method of making a decision by group-
ing the criteria with a systematic approach based on hu-
man perception. The outline of thismethod has three steps:
1) determining the hierarchy, which is made from a “based
on the purpose” structure; 2) pairwise comparison between
criteria to another criterion; and 3) verification of the con-
sistency of the weighted value (Darko et al. 2018).

This model is usually preferred in problem-solving
compared with other methods for the following reasons
(Mu and Pereyra-Rojas 2017): (a) the process is relatively
easy, only needing a comparison between elements; (b) the
hierarchical priority structure is a result of grouping the
criteria, sub-criteria, or the in-depth sub-criteria and al-
ternatives, making it easy to analyze the criteria and alter-
natives to achieve the goal; (c) calculating the validity up
to the tolerance limit of inconsistencies in various criteria
or alternatives; and (d) calculating the output durability of
decision-making analysis. Indicators from theHDI have dif-
ferent effects so that calculating with different priorities is
necessary. Based on these considerations, the aim of this
studywas to determine the development priority inMaluku
Province based on the human development index indica-
tors using the Analytical Hierarchy Process method.

2. METHODS
The Analytical Hierarchy Process is not an exact measure-
ment method, but rather a relative measure used for com-
paring a number of criteria that have been chosen to obtain
a priority index (Brunelli 2015). The poverty element was
used in this research, which itself was based on three di-
mensions, namely health, knowledge, and economy (UNDP
2015). The criteria from the HDI dimension that we used
were based on data provided by Statistics Indonesia. These
data used in this study were secondary data from 2017,
obtained from the Statistics Indonesia website regarding
the human development index, which contained figures on
life expectancy at birth, mean years of schooling, expected
years of schooling, and per capita expenditure that were
used as the indicators (Statistics Indonesia 2018a).

FIGURE 1. AHP structure that contains the criteria and alternatives.

The analysis was carried out using the aforementioned
four indicators from the HDI, calculating them using the
AHP method, and they are also referred to as criteria. The
calculation using the AHP method was conducted on 11 re-
gencies in Maluku Province, which are also referred to as
the alternatives. The calculation of the alternatives was
performed four times, comparing every regency based on
their LE, MYS, EYS, and PCE. The results from these steps
were weighted criteria and weighted alternatives based on
four indicators. The weight from the criteria became a pri-
ority index which was multiplied with the alternatives. The
AHP structure of this research is shown in Figure 1.

An effective way to overcome the development priority
from the structure is to make a criterion that is obtained
from the HDI dimension into a pairwise comparison. The
calculation in this study was based on the Analytical Hier-
archy Process method (Saaty 2012). The first thing to do
in calculating AHP is to give values to the criteria based on
our decision into a pairwise comparison matrix, the result
of which is shown in Table 1, and which also shows the real
values based on the authors’ decision.

If wij expressed is i as the column and j as the row, then
the lower matrix could be filled with Equation 1:

wij =
1

wij
(1)

TABLE 1. Giving weight to every indicator.

Indicator PCE (a1) MYS (a2) EYS (a3) LE (a4)

PCE (a1) 1 (a1,1) 1/2 (a1,2) 1/3 (a1,3) 1/6 (a1,4)
MYS (a2) 1 (a2,2) 1/2 (a2,3) 1/5 (a2,4)
EYS (a3) 1 (a3,3) 1/3 (a3,4)
LE (a4) 1 (a4,4)

TABLE 2. Weight calculation.

Indicator PCE (a1) MYS (a2) EYS (a3) LE (a4)

PCE (a1) 1 (a1,1) 1/2 (a1,2) 1/3 (a1 1/6 (a1,4)
MYS (a2) 2 (1/a1,2) 1 (a2,2) 1/2 (a2,3) 1/5 (a2,4)
EYS (a3) 3 (1/a1,3) 2 (1/a3,2) 1 (a3,3) 1/3 (a3,4)
LE (a4) 6 (1/a1,4) 5 (1/a2,4) 3 (1/a4,3) 1 (a4,4)

TABLE 3. The calculation of total weighted indicators.

Indicator PCE (a1) MYS (a2) EYS (a3) LE (a4)

PCE 1 1/2 1/3 1/6
MYS 2 1 1/2 1/5
EYS 3 2 1 1/3
LE 6 5 3 1
Column
Totals

12 17/2 29/6 51/30

TABLE 4. Normalized table.

Indicator PCE (a1) MYS (a2) EYS (a3) LE (a4)

PCE 1/12 2/34 6/87 30/306
MYS 2/12 2/17 6/58 30/255
EYS 3/12 4/17 6/29 30/153
LE 6/12 10/17 18/29 30/51
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The table can then be completed (Table 2). After acquir-
ing the value for the lower matrix, each column is summed
up (Table 3). The table must then be normalized by dividing
each value with the sum result, which results in Table 4.

The final result of the normalized table can be obtained
by averaging across the rows in Table 5. This calculation
was the weighted criteria and showed priority between the
four indicators. Table 5 shows that life expectancy (LE) had
the highest influence and per capita expenditure (PCE) had
the lowest influence for determining human quality.

From the obtained value, it was impossible that there
were inconsistencies in the final matrix of judgments. To
avoid these inconsistencies, it is necessary to calculate the
consistency ratio (CR) by comparing the consistency index
(CI) versus the random-like matrix (RI). The tolerance limit
of the consistency ratio (CR) was 10%; if the value was more
than 10%, it could not be used. The random-like matrix
was constant and for calculating the criteria comparison
0.9 was used, while for the alternatives, a comparison of
1.52 was used. Calculating the consistency index used the
formula shown in Equation 2.

CI = (λmax − n)
n − 1

(2)

However, to know the max, a calculation between the
weighted sum (Table 5) with the bold value in Table 4 is re-
quired (Equation 3).

λmax =


0.077/(1/12) + 0.126/(2/17)

+ 0.222/(6/29) + 0.574/(30/51)
4


= 4.051097307

(3)

The consistency index is shown in Equation 4.

TABLE 5. Calculating final weight.

Indicator Calculation Weight

PCE (1/12 + 2/34 + 6/87 + 30/306) / 4 0.077
MYS (2/12 + 2/17 + 6/58 + 30/255) / 4 0.126
EYS (3/12 + 4/17 + 6/29 + 30/153) / 4 0.222
LE (6/12 + 10/17 + 18/29 + 30/51) / 4 0.574

CI = (4.05 − 4)
(4 − 1)

= 0.017032436 (4)

The consistency ratio can be calculated using the formula
shown in Equation 5.

CR = (CI/RI)× 100%

= (0.017/0.9)× 100%

= 1.89% ∼ 2%

(5)

This calculation was performed again to compare the
regencies based on the HDI indicators, and the final re-
sults were weighted alternatives. Per capita expenditure
is shown in Table 6, mean years of schooling in Table 7, ex-
pected years of schooling in Table 8, and life expectancy is
shown in Table 9. Each table contains the value that has
been given with the final weight for every regency. These
two weighted values need to be calculate again to obtain
the development priority, which was the weighted alterna-
tives multiplied with the weighted criteria.

3. RESULTS AND DISCUSSION

3.1 Regional development parameters
The regional development priority in Maluku Province
was determined based on four parameters using the AHP
method. If a given parameter is higher than another
score, it will have a greater impact on determining devel-
opment priorities. Life expectancy had the highest score
because health has a fundamental role in human life, in ad-
dition to affecting the physical and mental health of peo-
ple (Tsaurkubule 2014). The life expectancy index is also
the most important factor among other criteria based on
the correlation test conducted by (Yakunina and Bychkov
2015). The higher the life expectancy, the better the degree
of public health, so that productivity can increase.

Mean years of schooling has a higher score in determin-
ing development priorities compared with expected years
of schooling, with the former showing the level of educa-
tion that has been obtained while the latter indicates a
person’s opportunity to receive an education. Per capita
expenditure has the lowest score because a person’s eco-
nomic condition depends on the quality of their health and
education (Hanushek 2011; Finkelstein et al. 2013).

TABLE 6. The calculation for the per capita expenditure indicator.

PCE WSM SeM CM B AI WS ES SwM SB A TC Weight Calculation result

WSM 1 0.5 0.333 0.25 0.5 0.5 0.333 1 0.5 0.143 0.5 0.041 λmax
SeM 2 1 0.333 0.333 1 0.5 0.5 2 1 0.167 1 0.047 11.218
CM 3 3 1 1 2 2 1 3 2 0.333 3 0.139
B 4 3 1 1 3 2 2 4 3 0.333 3 0.061 CI
AI 2 1 0.5 0.333 1 0.5 0.5 2 1 0.167 1 0.033 0.021
WS 2 2 0.5 0.5 2 1 0.5 2 2 0.2 2 0.087
ES 3 2 1 0.5 2 2 1 3 2 0.333 2 0.041 CR
SwM 1 0.5 0.333 0.25 0.5 0.5 0.333 1 0.5 0.143 0.5 0.032 0.014
SB 2 1 0.5 0.333 1 0.5 0.5 2 1 0.167 1 0.035
A 7 6 3 3 6 5 3 7 6 1 6 0.292 Consistency
TC 2 1 0.333 0.333 1 0.5 0.5 2 1 0.167 1 0.191 1%

Totals 29 21 8.833 7.833 20 15 10.167 29 20 3.152 21 PCE Weight 0.077
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TABLE 7. The calculation for the mean years of schooling indicator.

PCE WSM SeM CM B AI WS ES SwM SB A TC Weight Calculation result

WSM 1 1 1 3 2 2 3 3 4 0.2 0.5 0.091 λ max
SeM 1 1 1 3 2 2 3 3 5 0.2 0.5 0.093 11.31
CM 1 1 1 3 2 2 3 3 5 0.2 0.5 0.093
B 0.333 0.333 0.333 1 1 1 1 1 2 0.125 0.3 0.038 CI
AI 0.5 0.5 0.5 1 1 1 2 1 3 0.143 0.3 0.048 0.031
WS 0.5 0.5 0.5 1 1 1 2 1 3 0.143 0.3 0.048
ES 0.333 0.333 0.333 1 0.5 0.5 1 1 2 0.125 0.3 0.033 CR
SwM 0.333 0.333 0.333 1 1 1 1 1 2 0.125 0.3 0.038 0.2
SB 0.25 0.2 0.2 0.5 0.3 0.33 0.5 0.5 1 0.111 0.2 0.021
A 5 5 5 8 7 7 8 8 9 1 4 0.352 Consistency
TC 2 2 2 4 3 3 4 4 6 0.25 1 0.144 2%

Totals 12.25 12.2 12.2 26.5 21 20.8 28.5 26.5 42 2.622 8.1 MYS Weight 0.222

TABLE 8. The calculation for the expected years of schooling indicator.

PCE WSM SeM CM B AI WS ES SwM SB A TC Weight Calculation result

WSM 1 1 0.25 0.5 0.5 2 0.33 1 1 0.125 0.3 0.147 λ max
SeM 1 1 0.33 1 2 0.5 1 2 1 0.14 0.3 0.097 12.36
CM 4 3 1 3 5 2 4 4 3 0.25 1 0.034
B 2 1 0.33 1 2 0.5 2 2 2 0.17 0.5 0.077 CI
AI 2 0.5 0.2 0.5 1 0.25 1 1 1 0.11 0.2 0.143 0.136
WS 0.5 2 0.5 2 4 1 3 3 3 0.2 0.5 0.07
ES 3 1 0.25 0.5 1 0.33 1 1 1 0.125 0.3 0.121 CR
SwM 1 0.5 0.25 0.5 1 0.33 1 1 1 0.11 0.3 0.139 1.089
SB 1 1 0.33 0.5 1 0.33 1 1 1 0.125 0.3 0.12
A 8 7 4 6 9 5 8 9 8 1 0.3 0.023 Consistency
TC 4 3 1 2 5 2 4 4 4 4 1 0.029 8%

Totals 27.5 21 8.45 17.5 32 14.3 26.33 29 26 6.36 4.8 EYS Weight 0.126

3.2 Regional development priorities

Theweighting result was the development value, whichwas
obtained by multiplying the weighted criteria with the al-
ternatives. The development value was then classified into
three classes: low, medium, and high (Table 10). The classi-
fied value was to determine the development priorities of
each city.

Figure 2 shows the development priority and each clas-
sification based on the previous calculation. Ambon City
was the only one regency with a low development prior-
ity in Maluku Province based on the classification. The iso-
gram shows that there was not a significant difference be-
tween the remaining 10 regencies with a high priority. This
indicates a large gap in Maluku Province, because the HDI
value of Ambon City was almost twice that of the other HDI
values and the other regencies were all classified as having
a high priority. Ambon City was the only area to have a
low priority level, which suggests it has a good human qual-
ity. This was caused by the position of Ambon City as the
provincial capital, which enables it to have various kinds
of service centers such as health, education, economy, and
governmental centers.

The causes of this significant gap are numerous, and
include connectivity, either from inter-Maluku Regencies
or between Maluku Regencies and outside Maluku Regen-
cies. Maluku Province is an archipelago provincewithmany

small islands, which has been a challenge for the govern-
ment. Figure 3 shows the distribution of development
priorities, and proves that not only the connectivity be-
tween Maluku Regencies but inter-Maluku Regencies, as
well. East Seram, having the highest development priority,
has a small island in its western part (Figure 3a), while that
Aru Island is surrounded by small islands that are catego-
rized as part of the Aru Island boundary (Figure 3b). South-
westMaluku, shown in Figure 3c, also has a small island that
is far enough from the big island.

Figure 4 shows that Ambon City had a high value in all
parameters, while the rest of other regencies in Maluku
Province had low values for some parameters, especially
the life expectancy parameter. Life expectancy in Ambon
City in 2017 was the highest among the regencies. This
means that people have a longer chance to work and can
increase their productivity. Ambon city also has a good
quality of health sector. In 2017, Ambon City also had the
lowest rate of infant mortality, equal to 0.00% (Aulele et al.
2017). Ambon City had the highest value in terms of mean
years and expected years of schooling in Maluku Province,
which indicates a high quality of education in Ambon. A
high quality of education can influence themindset and im-
prove individual insight in solving problems. Ambon City’s
per capita expenditure was also the highest compared with
the other regencies. This shows that the economic capac-
ity of Ambon City is better than the other regencies.
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TABLE 9. The calculation for the life expectancy indicator.

PCE WSM SeM CM B AI WS ES SwM SB A TC Weight Calculation result

WSM 1 0.5 0.333 0.333 1 2 4 2 0.3 0.143 0.5 0.045 λ max
SeM 2 1 0.5 0.5 2 3 6 3 0.5 0.2 1 0.074 11.776
CM 3 2 1 1 4 5 7 4 1 0.25 2 0.122
B 3 2 1 1 4 5 8 4 1 0.25 2 0.123 CI
AI 1 0.5 0.25 0.25 1 2 4 2 0.3 0.125 0.5 0.043 0.077
WS 0.5 0.333 0.2 0.2 0.5 1 2 1 0.2 0.111 0.3 0.025
ES 0.25 0.167 0.143 0.125 0.3 0.5 1 0.333 0.1 0.111 0.2 0.015 CR
SwM 0.5 0.333 0.25 0.25 0.5 1 3 1 0.3 0.125 3 0.043 0.051
SB 3 2 1 1 3 5 7 4 1 0.25 2 0.118
A 7 5 4 4 8 9 9 8 4 1 5 0.324 Consistency
TC 2 1 0.5 0.25 2 4 6 0.333 0.5 0.2 1 0.068 5%
Totals 23.25 14.83 9.176 9.158 26 37.5 57 29.67 9.3 2.765 17 LE Weight 0.574

TABLE 10. Development priority class limits.

PC Class Value

Low 0.2044–0.2895
Middle 0.1193–0.2044
High 0.0343–0.1193

The highest rate of development priority was in East
Seram. East Seram had the lowest value in terms of life
expectancy and second-lowest mean years of schooling.
Research by Hidayaningsih et al. (2011) showed that East
Seram was also ranked among the lowest 20 districts in an
Indonesian Public Health Development Index (IPHDI) calcu-
lation. Life expectancy is calculated by birth rate. In 2017,
East Seram had the highest infant mortality, equal to 0.10%
(Aulele et al. 2017). One of the causes could be a lack of clean
water. Water is an essential thing for human life; however,
access to clean water for the people of East Seram is still
very low. The percentage of people using clean water in
East Seram (in 2017) was the lowest, equal to 30.87% (Aulele
et al. 2017).

East Seram and West Seram are regencies with the
highest levels of illiteracy. These regencies are inhabited by
isolated, tribal peoples such as the “Nanunu”. The Nanunu
Tribe is the largest tribe living in East Seram, and most of
its members are still illiterate (Sangadji 2014). In addition,
the infrastructure and resources for education, such as the
number of schools and teachers, in East Seram are still low.

3.3 Increasing human development index
One of the ways to increase the HDI of Maluku is by devel-
oping a fiscal policy instrument, where basic service provi-
sion is carried out through a budget mechanism. Research
byMahulauwet al. (2016) revealed thatMalukuGovernment
expenditure in the health and education sectors, as well as
in infrastructure, during the 2009–2013 period showed a
positive and significant influence on its HDI.

Reducing inequality and improving welfare are both
needed in order to increase public health and education in
this area. Spending on education is a long-term investment
that can increase knowledge andmindsets. The knowledge,
skills, behavior, and moral values of each individual can im-
prove their competitiveness and value of the organization
(Rafiei and Davari 2015). Inhabitants’ quality in all regencies,

FIGURE 2. Result of development priority determination in Maluku.

but especially in East Seram, will be better if their education
quality is increased.

A high development priority was found for 10 of the
regencies in Maluku Province, with Ambon City being the
sole. This gap could be caused by physical factors from the
province itself. These ten regencies were spread on each
small island and some areas were dominated by forests.
Settlements, which are one of the indicators for develop-
ment in these 10 regencies, are mostly located in coastal
areas so that the proportion between developed and un-
developed areas is not balances. Maluku Province needs
more attention from the government and integrated devel-
opment will reduce inequality.

4. CONCLUSIONS
Human quality development in Maluku Province should be
focused on regencies that were classified as high priority
areas, including Buru, Southeast Maluku, Central Maluku,
Aru Islands, West Seram, East Seram, Southwest Maluku,
Tual City, and South Buru. Ambon City is an area with low
priority because it has the best values across the studied
criteria. High priority regencies had 0.0343–0.1193 AHP
values, whereas the low priority Ambon City had 0.2044–
0.2895 AHP values.

The human development index level is influenced by
equality, sustainability, and development empowerment.
There was high inequality in Maluku Province because the
only regency that had a low development priority was Am-
bon. In contrast, the other regencies were not categorized
even within amedium development priority; all were found
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(a) (b) (c)

FIGURE 3. Development priority in: (a) Northern Maluku Province; (b) Western Maluku Province; and (c) Southern Maluku Province.

FIGURE 4. Value of life expectancy, mean years of schooling, expected
years schooling, and per capita expenditure all regencies in Maluku
Province.

to have high development priorities. Although Ambon City
is not as wide as the other regencies, its development was
the most progressive, something that could be caused by
its position as the capital city of Maluku Province. Other
regions might be large in terms of land area, but their de-
velopment has not been progressive enough. Furthermore,
the proportion between settlement and forest orwasteland
is not balanced enough.

Reducing Maluku Province’s inequality from its human
quality is very important. Human quality such as healthi-
ness could be increased by improving public health and ed-
ucation to reduce inequality and improve welfare. Increas-
ing the fiscal policy instrument into a smaller scale one than
before may also be beneficial, because every regencymight
then have a character.
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