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ABSTRACT

In recent years, policy discussions and debates have emphasised the ef-
ficiency of development policies to translate economic growth into sus-
tainable economic development. One of the main aspects in this regard is 
achieving improvement in child nutrition through economic development. 
Nevertheless, there is a scarcity of literature that empirically verifies the 
causality between stunting, poverty, and economic growth in 34 provinces 
in Indonesia using Klassen’s typology analysis and Panel VECM. This study 
indicates that the prevalence of stunting has a direct causality towards pov-
erty and economic growth in the long-term by 0.02%. Handling high the 
prevalence of stunting needs to be focused on in all provinces in Indone-
sia. Poverty directly affects the stunting prevalence and economic growth 
in the long-term by 0.06%. The percentage of the population, poverty out-
side Java, including Nusa Tenggara, Moluccas, and Papua, is also higher 
than in Java. Therefore, efforts to tackle poverty should be more focused 
on these areas. Economic growth has a direct causality to the prevalence 
of stunting and poverty by 0.57%. It proves that the country’s economic 
growth is accompanied by socioeconomic development and improving the 
poor’s livelihoods and welfare. Can also recommend specific nutrition and 
sensitive nutrition interventions to impact the massive reduction of stunting 
in Indonesia.
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Introduction

Malnutrition problem is still commonly found in various community groups in several 
developing countries, especially Indonesia. One of the problems of malnutrition that needs 
attention is stunting. Malnutrition problems, especially stunting prevalence in children under 
five years old, can hamper development at a young age with negative impacts on subsequent 
life (UNICEF, 2018).

Stunting is a growth and development disorder experienced by toddlers suffering from 
malnutrition, recurrent infections, and inadequate psychosocial stimulation as indicated by 
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the height z-score by age <-2 standard deviations based on the WHO Child Growth Standards 
median (WHO, 2014a). Stunting in children under five is one of the most significant obstacles 
to human growth and development, which globally has affected 162 million children under 
five years of age (WHO, 2014b). The most irreversible result of inadequate nutrition and re-
current attacks of infection at the period of the first 1,000 days of a child (Madan et al., 2018; 
Hoddinott et al., 2013).

The risk factors for stunting include pregnant women’s nutritional status on the fetus’s 
growth and development, which must consider nutritional problems since they are still in the 
womb (Sukmawati et al., 2018; Alfarisi et al., 2019). The causes vary, for example, due to low 
access to nutritious food, low intake of vitamins and minerals, and reduced diversity of food 
and animal protein sources (Mayneris & Jonathan, 2018). A lack of nutritional status in early 
life will impact the next life, such as the fetus’s stunted growth, low birth weight, small, short, 
thin, low endurance, and the risk of death (Zaif et al., 2017).

Stunting has long-term effects on individuals and society, including reduced cognitive 
and physical development, decreased productive capacity and poor health, and an increased 
risk of degenerative diseases such as diabetes (Grantham-McGregor et al., 2007; UNICEF, 
2018; TNP2K, 2018; Casale et al., 2018; Uwiringiyima et al., 2019). The magnitude of the prob-
lem of stunting in children today will impact the quality of the nation’s future. If this trend 
continues, projections show that 127 million children will be restricted from growing to under 
five years of age by 2025. 

Globally the number of children stunted is 150.8 million or 22.2% (UNICEF, 2018). Asia 
is the second region after Africa which has the highest prevalence of stunting in the world, 
and Indonesia is one of the countries in Southeast Asia that has the fifth-highest stunting 
prevalence in the world by 37%, or nearly 9 million children who have stunted according to 
Indonesia Basic Health Research.

Based on the Indonesia Basic Health Research 2018 results, 17.7% of infants under five 
years old (toddlers) were still experiencing nutritional problems. Figure 1 consists of toddlers 
experiencing severe malnutrition of 3.9% and those suffering from 13.8%. Compared to the 
Indonesia Basic Health Research, infants who experience nutritional problems go down, as 
shown in the graph below. 

In the National Medium-Term Development Plan 2015-2019, infants are experiencing 
nutritional problems that fall to 17%. The prevalence of stunted toddlers (below standard 
height according to age) is 27.67%, down compared to the Indonesia Basic Health Research  
results, which was 37.2%. Although there has been a decrease in stunting prevalence from 
37.2% in 2013 to 27.67% in 2019, the stunting prevalence rate is still relatively high because 
almost one in three Indonesian children under five is stunting.

Stunting can hamper economic growth and labour productivity. Evidence shown in-
cludes the loss of 11% of GDP and reducing adult workers’ income by up to 20%. Stunting also 
exacerbates inequalities that cause a 10% reduction in total lifetime income and give rise to 
intergeneration (World Bank, 2016). WHO made stunting the focus of the Global Nutrition Tar-
gets 2025 and the 2030 agenda for Sustainable Development Goals, so preventing stunting is 
crucial to achieving quality Indonesian human resources and equitable economic growth and 
breaking the intergenerational poverty chain. 

Economic growth is a critical indicator in conducting development analysis and mea-
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suring the development of an economy (Kustanto, 2020). The high prevalence of stunting and 
its relationship to economic growth in several developing countries is a heated debate among 
experts (Mary, 2018; Biadgilign et al., 2016; O’Connell & Smith, 2016; Smith & Haddad, 2015; 
Ruel & Alderman, 2013). 

Source: Ministry of Health, Author’s Calculation
Figure 1: The proportion of Children with Nutrition Problems (2007-2019)

The debate from these experts has a significant impact on strategic economic growth 
that is more pro-poor, vulnerable and reduces cases of children under-five who are malnour-
ished and the need to invest in complementary nutrition directly. With that expansion, these 
various types of investments can affect a person’s limited financial resources to be allocated 
competitively.

The relationship between increasing economic growth and improving nutritional sta-
tus are two equal things. When economic growth increases, people can spend most of their 
income on consuming goods and services related to health and nutrition fulfilment. 

Increased incomes have also encouraged the availability of services for the community 
in health infrastructure because it can allocate government spending more for investment in 
health infrastructure provision. However, such links may be weaker than expected. For exam-
ple, if economic growth is associated with an increase in income inequality, the poorest may 
not benefit from increasing national income.

This study is intended to determine the type and direction of the relationship between 
stunting, poverty, and economic growth in Indonesia during 2010-2018. The relationship be-
tween stunting, poverty, and economic growth can be the basis for policy decision-makers in 
economic development.

Klassen’s typology analysis will be used in this study to provide an overview and struc-
ture of stunting, poverty, and economic growth. This study will be known by using maps in 34 
provinces in Indonesia that need to be prioritised in poverty reduction and stunting reduction. 
Besides, this study will be tested with the Granger Causality method with the VAR/VECM 
model to investigate this. The VECM model is used when there is cointegration in the relation-
ship between the variables. Cointegration will be analysed using Kao (Engle-Granger-based) 
Cointegration Tests.

In the Indonesian context, this study contributes to the existence of the literature in 
several ways. First, this study shows a causal relationship between stunting, poverty, and eco-
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nomic growth. These findings will reveal a significant contribution to the government and re-
lated institutions. Second, stunting is closely related to poverty. These findings will inform that 
poverty impacts people’s access to meet food needs and maternal and infant health services. 
Third, this study will show evidence of targeted causality of stunting, poverty, and economic 
growth in the long term.

Literature Review

Various empirical studies have provided different estimates that contribute to the lack 
of consensus. For example, a study conducted (Mary, 2018; de Onis & Branca, 2016) argues 
that economic growth has influenced the reduction in stunting prevalence. The impact of 
the double burden of malnutrition is not only felt by individuals. Barker (2007) argues that 
this double burden of malnutrition has a common cause, inadequate nutrition of fetuses and 
infants and young children followed by exposure to unhealthy energy, low nutrient-dense nu-
trient foods, and lack of physical activity. 

A study in South Africa shows that the dual burden of nutrition-related illnesses and 
the vicious cycle of poverty argues for nutrition interventions in poverty alleviation programs 
(Vorster 2010). From history (Horrell et al., 2001) and also presents data analysis from de-
veloping countries (Dao, 2008) explaining that only an increase in human capital through in-
terventions in health, nutrition, and education will lead to increased productivity and hence 
income to lift people out of poverty. 

In Indonesia, the economy is also affected; losses due to stunting and malnutrition are 
estimated to be equivalent to 2-3% of Indonesia’s GDP. Indonesia is still in fifth place as the 
country with the completion of stunting. Children with chronic malnutrition in Indonesia have 
reached 30% (Titaley et al., 2019). More and more non-communicable diseases in Indonesia 
have resulted in increased spending for the government, especially for national health insur-
ance.

Children are a golden age for child development. A study conducted by Worku et al. 
(2018) recently about malnutrition in extreme poverty in Ethiopia found that among 819 im-
poverished children, 325 people (39.7%) experienced stunting, 135 people (16.5%) were un-
derweight, and 27 people (3.3%) experience wasted. They are stunting results from a complex 
interaction of household, environmental, socioeconomic, and cultural influences described in 
the WHO Conceptual Framework on Childhood Stunting (Stewart et al., 2013).  

Bata et al. (2017) argue that stunting correlates with many of the long-term conse-
quences of life, including reduced cognitive development and higher morbidity and mortality 
levels, and makes stunting a significant contributor to poverty. Studies in Bangladesh show 
a link between poverty and malnutrition found in illiterate mothers, low household income, 
having more siblings, having access to lower media, poor nutrition, and sanitation and health 
lower environment (Khan & Kraemer, 2009).

The incidence of stunting in toddlers can cause IQ disorders. Stunted children had an 
average IQ of 11 points lower than the non-stunting average (UNICEF, 2009). Also, stunting 
can increase the risk of obesity and overweight. If this situation continues to be allowed, there 
can be an increased risk of degenerative diseases (Anugraheni & Kartsurya, 2012). The results 
of the literature review conducted by Vilcins et al. (2018) of 71 reports, in the final analysis, 
show that various environmental risk factors, at multiple levels, are related to stunting and 
show the importance of considering how the environment interacts with nutrition. 
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The environmental risk factors in this study all consisted of an ‘unhealthy’ child en-
vironment. Reducing stunting in childhood and maintaining these outcomes in the face of 
climate change requires interventions to reduce stunting to be comprehensive and integrated 
into their consideration of the role of environmental risk factors.

Studies carried out in South Africa, India, Panama, Guatemala, and Brazil using longitu-
dinal data show that children who are stunted at the age of two are confirmed to experience 
delays in attending school or staying in class for one year at school (Martorell et al., 2009; 
Adair et al., 2013). 

The incidence of stunting in children under five years arises due to long-standing con-
ditions such as poverty, improper parenting behaviour, and often suffering from recurrent 
disease due to clean water quality and poor sanitation. At present, hundreds of people in the 
world are at risk of global climate change. Global climate change not only impacts climate 
threats but also because of the most significant consequences and negative impacts on liveli-
hoods and nutritional security (Crahay et al., 2010).

Poverty and malnutrition are two sides of a coin that destroy developing countries. 
A study conducted by Larrea & Kawachi (2005) in Ecuador shows that economic inequality 
at the regional scale has a statistically significant adverse effect on stunting. Olalekan et al. 
(2017) argue that poverty has become a substantial cause of hunger in Africa. This poverty 
has been considered dangerous in economic systems, conflicts, environmental factors such as 
land drought, climate change, and population growth. 

Poverty alleviation can resolve with economic growth into social changes that benefit 
the poor to portray as oriented towards development (Kuada, 2014). Ogundari & Aromolaran 
(2017) in their study, showed that the results of the causality test revealed evidence of a long-
term and short-term two-way causality relationship between nutrition and economic growth, 
which implies that increased nutrition is the cause and consequence of economic growth and 
vice versa in sub-Saharan Africa.

Measured economic growth through per capita income has the main essence of de-
velopment, namely improving people’s standard and quality of life and reducing poverty. The 
study Jr. (2004) using 126 new data intervals from 60 developing countries, found that the 
elasticity of poverty growth (excluding Europe and Central Asia) was 2.79; that is, every 10% 
increase in the survey carried out would reduce poverty ($1.00/person/day) by 27.9%. How-
ever, when changes in GDP per capita measure growth, poverty growth’s elasticity is not sta-
tistically significant at 2.27, which is lower than previously thought. 

In a review of the evidence assessing the economic impact of childhood stunting and 
undernutrition, the results of intervention studies and research using Randomized Control 
Trials (RCTs) consistently showed substantial financial returns to linear growth and reduction 
in stunting at the individual level (McGovern et al., 2017).

Economic growth has broadly impacted the eradication of intergenerational poverty 
and stunted children. Studies conducted by Frimpong et al. (2016) to test children’s nutrition 
in Ghana on economic growth in the 1980s and 1990s showed that stunting declined between 
1988 and 1998 and increased significantly. The increase in stunting after 1998 implies that 
economic growth can lead to a rise in household economic factors not necessarily translated 
into improvement and nutrition for children. The decline in children’s development, explained 
by the decline in the utilisation of health services after the country’s reform of the health care 
system.
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A study conducted by Rashad & Sharaf (2018) using repeated cross-sectional data 
from five rounds of the National Demographic and Health Survey (DHS) found a statistically 
significant strong negative relationship between economic growth, at the governor level, and 
four child malnutrition outcomes in Egypt during the period 1992-2008. 

Studies using socioeconomic status and demographic factors are associated with mal-
nutrition in children and how these factors contribute to the socioeconomic inequality of child 
malnutrition carried out (Lyakurwa, 2009; Harttgen et al., 2013; Vollmer et al., 2014). Habibul-
lah et al. (2016) found that economic growth significantly affects intergenerational poverty 
reduction and children under five years of age who experience stunted growth.

Differences of opinion from experts regarding the relationship between stunting, pov-
erty alleviation, and economic growth are still widely discussed. This difference of opinion also 
occurs in Indonesia. This study wants to fill the empty spaces regarding the three’s causality, 
whether they influence each other. 

Therefore, this study investigates the relationship between stunting, poverty, and eco-
nomic growth in Indonesia. This study’s findings are essential for developing poverty reduction 
and malnutrition policies in children under five years of age and become an exciting study of 
literature to be studied as the development of science in the field of development economics.

Data and Research Methods

This study uses descriptive and quantitative methods. The descriptive method is de-
scribing a problem and analysing data and matters relating to calculation or calculation form. 
Quantitative methods for processing data in this study use Klassen’s typology analysis and 
Vector Error Correction Model (VECM) consisting of 34 provinces in Indonesia in 2010-2018 
and then converted to panel data the Central Bureau of Statistics and the Indonesian Health 
Profile, Ministry of Health.

Klassen’s Typology Analysis

Klassen’s typology analysis produced four sector classifications with different charac-
teristics (Hatta & Astuti, 2018). The description and structure of prevalence of stunting, poor 
people, and economic growth will be known using the mapping of 34 provinces in Indonesia 
that need to be given priority for poverty alleviation and high stunting reduction. Klassen’s 
typology analysis used in this study can be written as follows:

Table 1: Analysis of the Klassen Typology Approach Between Prevalence of Stunting and 
Percentage of Poor People

The Prevalence of Stunting Percentage of Poor People

 Poverty
i
>Poverty Poverty

i
<Poverty 

Stunting
i
>Stunting Quadrant I Quadrant II

Stunting
i
<Stunting Quadrant III Quadrant IV

Source: Author’s, 2020

Stunting
i
 is the prevalence of stunting in province ; Stunting is the average distribution of 

the prevalence of stunting in 34 provinces in Indonesia; Poverty
i
 is the percentage of poverty in 

province ; Poverty is the average distribution of poverty in 34 provinces in Indonesia; Growth
i
 is 

the average percentage of economic growth in province; Growth is the average distribution of 
economic growth in 34 provinces in Indonesia.
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Table 2: Analysis of the Klassen Typology Approach Between Prevalence of Stunting and 
Economic Growth

The Prevalence of Stunting Percentage of Economic Growth

Growth
i
>Growth  Growth

i
>Growth

Stunting
i
>Stunting Quadrant I Quadrant II

Stunting
i
<Stunting Quadrant III Quadrant IV

Source: Author’s, 2020

Vector Error Correction Model (VECM)

 Engle & Granger (1987) show that although time series data are often not stationary 
at the level or called non-stationary data, a linear combination between two or more non-sta-
tionary data, non-stationary time series data are said to be cointegrated. The Vector Error 
Correction Model (VECM) approach is used in the nonstructural Vector Autoregression (VAR) 
model if time series data are not statistically at the level but are stationary at differentiation 
cointegrated so that there is a theoretical relationship between variables. 

This cointegration, the VECM, a nonstructural VAR model, is called the predicted VAR 
model. The VECM specification restricts the long-term behavioural relationships between 
variables to converge into cointegration relationships while still allowing dynamic changes in 
the short term. This cointegration term is known as error correction because if there is a de-
viation of the long-term balance, it will be corrected gradually through gradual partial short-
term adjustments. The VECM model can be written as follows:

y e y y yt t t t p t p t1 1 1 2 2 1fT T T Ta b b b f= + + + + +- - - - + (1)

, ( )Where e Y Xt t t1 1 1{ ~= - +- - - (2)

Information, ytT  is the first descending vector of the dependent variable, yt 1T -  is the 
first derivative vector of the independent variable with lag-1, et 1-  is the error obtained from 
the regression equation between Y and X on lag-1 and also called Error Correction Term (ECT), 

tf  is the residual vector, a  is the cointegration coefficient matrix, ib  is the dependent vari-
able coefficient matrix i, were 1,2, ... , p. The operational model used to analyse the relation-
ship between the prevalence of stunting, the percentage of poor people, and the percentage 
of economic growth can be written as follows:

Stunting Growth Poverty Stunting ECTit it it it it it1 1 1 1 1 1 1 1 1T T Ta b c d f= + + + + +- - - -       (3)

Poverty Growth Poverty Stunting ECTit it it it it it2 2 1 2 1 2 1 1 2T T Ta b c d f= + + + + +- - - -        (4)

Growth Growth Poverty Stunting ECTit it it it it it2 2 1 2 1 2 1 1 2T T Ta b c d f= + + + + +- - - -        (5)

Stunting is the prevalence of stunting; Poverty is the percentage of poor people; Growth 
is the percentage of economic growth;  is a cross-section of 34 provinces in Indonesia; t is 
time-series data; σ,β,γ,δ  are the cointegration coefficients matrix; and ECT is an error ob-
tained from the similarities between the prevalence of stunting, percentage of poor people, 
and percentage of economic growth in lag-1 and also called the Error Correction Term (ECT). 
Analysis of the long-term causality relationship between the independent variable and the 
dependent variable in VECM modelling can be seen in the coefficient of the error correction 
term (ECT), which is based on the sign and the results of the coefficient significance test using 
the t-Test statistic in the Ordinary Least Square (OLS) method.

Theoretically, the forecasting and structural analysis of VECM has similarities with the 
forecast analysis and structural analysis of the VAR model. In VAR modelling, the analysis 
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can use impulse response analysis and variance decomposition (Lütkepohl, 2006; Lütkepohl, 
2011). Impulse Response Function (IRF) analysis aims to see the effect (influence) of each vari-
able (endogenous) if a shock or impulse is given. Meanwhile, variance decomposition analysis 
(FEVC) aims to predict the contribution of each variable (the percentage of the variance of 
each variable) caused by changes in certain variables in a system.

Finding and Discussion

Finding

Stunting is a problem of chronic malnutrition in children under five years that is char-
acterised by a very short height and short compared to children his age—the prevalence of 
stunting in Indonesia in 2010-2018 at 18.9%. The average distribution of prevalence of stunt-
ing in 34 provinces in 2010-2018 shows that the highest prevalence of stunting is in the islands 
of Nusa Tenggara, Sulawesi, and Kalimantan.

The highest distribution of stunting prevalence in 2010-2018 included East Nusa Teng-
gara at 24.77%, West Sulawesi at 24.47%, South Sulawesi at 24.25%, West Nusa Tenggara at 
23.19%, and Central Kalimantan at 22.29%. While the lowest average distribution of stunting 
prevalence in 2010-2018 included Jakarta at 13.98%, Riau Islands at 15.67%, Yogyakarta at 
15.75%, and Bali at 15.81%.

The decline in the prevalence of stunting in East Nusa Tenggara tends to be small/stag-
nant, especially in South Timor Tengah Regency. Due to a large area’s geographic conditions 
with a scattered population, natural conditions that tend to be dry and access to clean water 
sources are far away, low household welfare, and a shared understanding of nutritious and 
balanced food (Elmira & Izzati, 2019).

The prevalence of stunting in West Sulawesi is still very high and categorised as quite 
serious. Demographic characteristics such as education of mothers and fathers at junior high 
school, history of maternal antenatal care, history of consumption of blood-supplemented 
tablets during maternal pregnancy, and maternal age at delivery outside the age range of 21-
35 have had an impact on the incidence of stunting in children under five in West Sulawesi 
(Ardian & Utami, 2020).

Mothers’ education and exclusive breastfeeding affected the high prevalence of stunt-
ing in children under five in South Sulawesi. Based on (Mustamin, Asbar, & Budiawan, 2018) 
study using Nutritional Status Assessment (PSG) 2015 from the South Sulawesi Health Office, 
it shows that stunting is relatively high, namely 44% and mothers with less education (27.7%) 
have stunting; stunting was found in children who do not exclusive breastfeeding (0.9%); ma-
ternal education and exclusive breastfeeding are significant factors in the incidence of stunt-
ing in South Sulawesi.

Based on Anggraini (2019) study using data from the Indonesian Family Life Survey 
wave 5 (IFLS-5), the high rate of stunting in West Nusa Tenggara occurs in children aged 12-59 
months, including birth weight children’s anemia status, maternal age at delivery, and mater-
nal education. The study results explain that first, babies who have a birth weight of fewer 
than 2500 grams have a 3.03 times greater risk of experiencing stunting. Children with anemia 
had a 2.199 times greater risk of experiencing stunting. Second, babies born to mothers under 
18 years of age have a 6,876 times risk of experiencing stunting. Third, mothers with higher 
education reduce the risk of stunting in children. Fourth, the dominant risk factor for the inci-
dence of stunting in this study was the mother’s age at childbirth, less than 18 years.
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From the results of identification carried out, toddlers are very short and short in In-
donesia, and the percentage is still high. Maternal health and nutritional conditions before 
and during pregnancy after delivery affect fetal growth and the risk of stunting. Other factors 
affecting the mother are the posture of the mother (short), the distance of the pregnancy is 
too close, the mother who is still a teenager, and the intake of nutrients that are lacking during 
pregnancy. 

Socioeconomic factors in stunted children also have a significant relationship to the 
mother’s work status, the environment in which she lives can reach health facilities, access to 
safe water and proper sanitation, government intervention, and the role of cross-sectoral and 
community settings in stunting handling in Indonesia.

Source: Author’s Calculation
Figure 2: The Average Distribution of the Prevalence of Stunting in 34 Provinces in 

Indonesia, 2010-2018 (%)

Poverty is a phenomenal problem throughout history. Poverty cannot be defined sim-
ply in terms of survival because it is not only related to the ability to meet material needs 
but is also closely related to other dimensions of human life. Poverty is considered by many 
experts to be an essential factor causing stunting in children under five years because poor 
household conditions cannot meet the nutritional intake for their children, so the child be-
comes stunted. Under these conditions, the growth and development of children can hamper 
so that in the future, it will produce quality human resources.

Data from Figure 3 shows that the average distribution of poor people in Indonesia in 
2010-2018 was 7.83%. The highest average distribution on poverty in Indonesia in 2010-2018 
was West Nusa Tenggara at 19.91%, Bengkulu at 16.95%, South Sumatra 13.49%, Yogyakar-
ta at 12.52, and Central Java 12.08. While the provinces that had the lowest distribution of 
poverty in 2010-2018 included North Moluccas at 3.31%, Bangka Belitung Islands at 3.33%, 
Jakarta at 3.71%, South Kalimantan at 3.81, and Bali at 3.81%.

The high percentage of poverty in an area has an impact on the lack of community 
access to meet food needs and access to health facilities. The problem of malnutrition in chil-
dren under five is not new, but this problem remains actual to be discussed, which is reflected 
by an increase in Protein Energy Malnutrition (PEM) in areas that have a high percentage of 
poor people. In general, children under five who live in poor households in priority areas for 
food insecurity have a higher percentage of nutritional disorders than non-priority areas.
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Source: Author’s Calculation

Figure 3: The Average Distribution of Poor People in 34 Provinces in Indonesia, 
2010-2018 (%)

Economic growth is the development of the economic activity, which causes the goods 
and services produced in the community to increase. The data in Figure 4 explain that the av-
erage distribution of Indonesia’s economic growth in 2010-2018 at 5.68%. Provinces that had 
the highest average percentage of economic growth were Central Sulawesi at 9.11%, South-
east Sulawesi at 7.83%, West Sulawesi at 7.74%, South Sulawesi at 7.63%, and Gorontalo at 
7.07%.

The provinces with the lowest average percentage of economic growth were East Ka-
limantan at 2.58%, Riau at 2.74%, Aceh at 2.83, West Nusa Tenggara at 3.5%. However, when 
viewed from the distribution of GRDP, the contribution of GRDP from provinces in Java and 
Sumatra is compared to provinces in Kalimantan, Sulawesi, Moluccas, and Papua. High eco-
nomic growth has an impact on income inequality. 

Source: Author’s Calculation

Figure 4: The Average Distribution of Economic Growth in 34 Provinces in Indonesia, 2010-
2018 (%)
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Income inequality is an essential issue for the development of every country. The main 
problem with the distribution of income is the difference in the distribution of income (Pur-
wono et al., 2021; Solihin et al., 2021). Income inequality is a measure of the distribution of 
people’s income in an area or region in a certain period. The higher the income inequality, the 
more unequal the income distribution in society.

From the results of the percentage of poor people and the prevalence of stunting clas-
sification in 34 provinces in Indonesia using Klassen’s typology analysis in Figure 4, poverty 
has an impact on the high prevalence of stunting in Indonesia. In Quadrant I, six provinces 
have the highest average percentage of poverty and prevalence of stunting, namely East Nusa 
Tenggara, West Sulawesi, South Sulawesi, West Nusa Tenggara, Central Kalimantan, and Cen-
tral Sulawesi. 

The high of poor people cause areas with a high incidence of stunting in areas with a 
high percentage of poverty. Stunting prevention efforts can begin with counseling and demon-
stration counseling in adolescents to prevent anemia and chronic lack of energy with balanced 
nutritional intake. Also, efforts to mature the age of marriage must continue to be improved. 
The incidence of stunting can be resolved during the first 1,000 days of life or from the period 
of pregnancy of the mother to the child born to two years and when the child’s brain develops 
optimally and has an impact on long-term economic improvement.

Provinces included in Quadrant II, namely South Sulawesi, Central Kalimantan, South 
Kalimantan, Gorontalo, West Kalimantan, Southeast Kalimantan, West Sumatra, North Su-
lawesi, and West Papua have poverty below the national average and above the national 
average for the case of toddlers who are stunted. Therefore, the government must be able to 
reduce poverty levels with effective poverty reduction programs and investments to improve 
nutritional status. The benefits will be very useful in improving the health, education, and 
productivity of human resources.

Source: Author’s Calculation

Figure 5: Classification of Percentage Poor People and Prevalence of Stunting in 34 Provinc-
es in Indonesia, 2010-2018 (%)
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In Quadrant III, there are eight provinces, namely East Java, West Java, Central Java, 
North Sumatra, Lampung, Jambi, South Sumatra, Bengkulu, and Yogyakarta. The percentage 
of poor people and the prevalence of stunting in the provinces contained in Quadrant III 
is below the national average. The government must be able to reduce poverty levels with 
effective poverty reduction programs. Thus, our society does not continue to live in poverty 
and weakness and can become a great nation. Of course, each program must create an inde-
pendent, creative and productive society. The government must also supervise and evaluate 
the system for determining the target recipients of social assistance programs. It also needs to 
be implemented so that governance can be sustainable. The government must also improve 
nutrition and achieve the target of stunting reduction by carrying out food fortification or en-
richment of micronutrients in food ingredients.

The provinces in Quadrant IV consist of North Moluccas, East Kalimantan, Banten, 
Riau, Papua, Bali, Bangka Belitung Islands, North Kalimantan, Riau Islands, and Jakarta. The 
province in Quadrant IV has a high percentage of poor people than the national average but 
has a lower prevalence of stunting than the national average. Programs and policies in reduc-
ing the prevalence of stunting, such as improving access to clean water and proper sanitation 
and other health, as well as improving community behavior that leads to healthy community 
movements. 

The classification results of Klassen’s typology in Figure 6 show the prevalence of 
stunting and economic growth in Indonesia. In Quadrant I, there are eight provinces, namely 
West Sulawesi, South Sulawesi, Central Kalimantan, Central Sulawesi, Gorontalo, Moluccas, 
Southeast Sulawesi, West Sumatra, and North Sulawesi which have a percentage of economic 
growth and stunting prevalence above the national average. Therefore, an increase in pro-
grams and policies for inclusive economic growth is needed to reduce the prevalence of stunt-
ing in the provinces in Quadrant I as the main priority in preventing programs to reduce the 
prevalence of stunting to achieve the target of SDGs 2030, namely to reduce stunting to 40%. 

In Quadrant II, there are six provinces, namely East Nusa Tenggara, West Nusa Teng-
gara, South Sulawesi, West Sulawesi, West Papua, and Aceh which have economic growth 
below the national average and stunting conditions above the national average. Efforts are 
made by the government now and in the future to improve the effectiveness and efficiency of 
programs and policies in reducing the prevalence of stunting, which together will accelerate 
economic growth.

In Quadrant III, there are eight provinces, namely East Java, North Moluccas, Banten, 
Jambi, Bengkulu, Bali, Riau Islands, and Jakarta, which have economic growth and the prev-
alence of stunting below the national average. Therefore, the government must continue to 
work hard to improve program interventions to reduce stunting and economic growth that is 
inclusive and sustainable. 

In Quadrant IV, there are ten provinces, namely West Java, North Sumatra, East Kali-
mantan, Lampung, South Sumatra, Riau, Papua, Bangka Belitung Islands, North Kalimantan, 
Yogyakarta which have economic growth and the prevalence of stunting above the national 
average. Therefore, increasing programs and policies to encourage the development of lead-
ing sectors such as agriculture, plantation, and industry. So that inclusive and sustainable eco-
nomic growth can be felt by all people. The results of Klassen’s typology analysis mean that 
human resources have an impact on economic potential and high productivity. Thus, if the 
prevalence of stunting continues to increase in Indonesia, the perceived economic potential is 
also high nationally. Meanwhile, high economic growth does not have an impact on reducing 
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the prevalence of stunting but has an impact on increasing inequality, which simultaneously 
increases poverty in Indonesia.

Source: Author’s Calculation

Figure 6: Classification Percentage of Economic Growth and Prevalence of Stunting in 34 
Provinces in Indonesia, 2010-2018 (%)

Discussion

Unit Roots

The first step in estimating the VAR model is the stationary data test with the Hadri test 
method (Hadri, 2000). Based on the Hadri test, it is known that the variable of the prevalence 
stunting, poverty, and economic growth is stationary at a level of 1%.

Table 3: Unit Roots

Variables Hadri Z-stat Prob. Summary

ΔStunting 6.20741 0.0000* Stationary

6.31282

ΔPoverty 6.69770 0.0000* Stationary
7.67910

ΔGrowth 4.41874 0.0000* Stationary
7.19096

Note: all variables are stationary at level 1%
Source: Author’s Calculation

Optimum Lag

Optimum lag testing is beneficial to eliminate the autocorrelation problem in the VAR 
model. To find an optimum lag for this model, I employ five criteria, i.e., LR, FPE, AIC, SC, and 
HQ. I get the optimum lag-2. 

Table 4: Optimum Lag
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Lag LogL LR FPE AIC SC HQ

0 -710.6842 NA 366.5860 14.41786 14.49650 14.44968

1 -443.2562 513.2457 1.980988 9.197095 9.511655* 9.324366

2 -424.1364 35.5377 1.615642* 8.992654* 9.543134 9.215379*
Source: Author’s Calculation

Cointegration Test

Cointegration testing in this study was carried out using the Kao Residual Cointegra-
tion Test. This test serves to determine whether the dependent and independent variables 
have a long-term relationship or not. This study uses the Kao test based on the Engle & Grang-
er (1987) two-step residual-based Kao Residual Cointegration Test. Based on the results of the 
Kao Residual Cointegration Test, it is known that the p-value < 0.05.

Table 5: Cointegration Test

ADF  t-statistic Prob.

2.392376 0.0084*

Residual variance 4.177007
HAC variance 2.327245

Note: *p<0.05
Source: Author’s Calculation

Vector Error Correction Model (VECM)

The VECM estimation results in Table 4 show that in the short term, there is no cau-
sality between the prevalence of stunting, poverty, and economic growth in Indonesia. In the 
short term, the causality of these three variables cannot be predicted due to the complexity 
of the problem, the high prevalence of stunting, and poverty who need more attention. Eco-
nomic growth must be able to become real data to bring us closer to the problem of poverty 
reduction and stunting prevention, not to reduce the problem through numbers that do not 
touch the substance of the underlying problem. The reduction of poverty and stunting cases 
in Indonesia cannot be resolved in the short term, for this problem, an inclusive and sustain-
able economic development policy is needed.

The prevalence of the stunting model equation shows an ECT result of 0.02 and is 
significant at the 10% level. It means that there is a causality between poverty and economic 
growth in the long-term on the prevalence of stunting in Indonesia. The results of this study 
indicate that poverty and economic growth have a direct effect on accelerating the reduction 
of stunting cases (Mary, 2018; McGovern et al., 2017; and de Onis & Branca, 2016).

Stunting is an invisible form of the problem of hunger, which is generally invisible, and 
poverty is considered to be an essential factor causing stunting in children under five years. 
The complexity of the problem is the high prevalence of stunting and the percentage of poor 
people needing more attention. A comprehensive improvement needs to be made. Economic 
growth should be able to be real data to get us closer to the problem of stunting prevalence 
and poverty, not to reduce the problem through numbers that do not touch the substance of 
the underlying problem.

Poverty shows a significant result on ECT of 0.06 at the 1% significance level. It means 
that there is a causal relationship between economic growth and the prevalence of stunting 
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in the long-term. Any shock that occurs in the system will cause economic growth, and the 
prevalence of stunting in the short term can adjust to restore equilibrium in the long term by 
0.06%. Literature studies suggest that economic growth can reduce poverty levels if welfare 
can be shared equally. 

Economic growth can also increase poverty and inequality by increasing the concen-
tration of wealth on a few people. It can also increase malnutrition among toddlers born to 
poor and vulnerable families due to their inability to spend safe, healthy, and nutritious food 
(Niyimbanira, 2017; Hassan et al., 2015; and Ncube et al., 2014).

Indonesia’s 15 years of continued economic growth have helped reduce poverty and 
create a thriving middle class. Growth over the past decade has benefited only the wealthiest 
20% of the population, while the remaining 80% of the population—205 million people—
lagged. Increasing disparities in living standards and the increasing concentration of wealth in 
the hands of a few people have resulted in a relatively high level of inequality in Indonesia and 
rising more rapidly than some countries in East Asia.

Despite Indonesia’s rapid economic growth in the past 20 years, there are still many 
malnourished children and high poverty rates in various regions. This fact shows that the ac-
celeration of economic growth and improvement in physical sector development are out of 
sync with the improvement of nutrition and public welfare. Economic growth by itself cannot 
be considered an end goal. 

Fioramonti (2013) sees that economic growth that relies on calculating GDP figures 
has created vast inequalities in various aspects of society. For this reason, economic develop-
ment must pay attention to improving the quality of life lived and the freedom enjoyed by the 
people of a nation. Todaro & Smith (2012) argues that the welfare of the lower middle class 
can be presented from the socioeconomic status of the community. Socioeconomic status is 
characterised by poverty alleviation and access to better health facilities. The increasing num-
ber of stunting cases shows that economic growth does not at all represent the public welfare 
index.

Table 6: Vector Error Correction Estimates

Short-run coefficient

ECT: Dependent Variable
Δ(Stunting) Δ(Poverty) Δ(Growth)

ΔStunting - 0.014899 0.116325

[0.00484] [0.01499]

ΔPoverty 0.011694 - 0.048102

[0.00692] [0.00620]

ΔGrowth 0.140475 0.074009   -

[0.08317] [0.02404]

Long-term coefficient

ECT: 0.028280* 0.060161** 0.577814**
[0.016743] [0.002001] [0.074456]

N 306 306 306
Note robust standard error in parentheses. *p<0.1, **p<0.01
Source: Author’s Calculation
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The estimation result of economic growth shows an ECT of 0.57 with a significance 
level of 1%. It means that there is a causal relationship between poverty and the prevalence 
of stunting on long-term economic growth. When there is a shock to the system, poverty and 
the prevalence of stunting can adjust to restore in a long-term equilibrium position of 0.57%. 

The results of this study are in line with (Mary, 2018; McGovern et al., 2017; Biadgilign 
et al., 2016; Vollmer et al., 2014; and Harttgen et al., 2013) that poverty and the prevalence 
of stunting have a direct effect on economic growth. It proves the fact that the country’s eco-
nomic growth is accompanied by socioeconomic development and the improvement of the 
livelihoods and welfare of the poor. Specific interventions for specific nutrition and sensitive 
nutrition can also be recommended to have an impact on the massive reduction of malnutri-
tion in Indonesia.

Impulse Response Function

Impulse Response Function (IRF) analysis shows the dynamic response of one vari-
able to the shock of another variable. IRF analysis not only shows short-term respect but can 
analyse for several horizons ahead for long-term information. In this analysis, we can see the 
response of each variable if there is an absolute shock equal to the standard error in each 
equation. The horizontal axis represents the period in years, and the vertical axis shows the 
response value as a percentage.

The IRF analysis was conducted to look at the response of the prevalence of stunting 
to poverty and economic growth. The response of poverty to economic growth and the prev-
alence of stunting. And the response of economic growth to the prevalence of stunting and 
poverty. The period used in analysing the responses of each variable is the next ten years in 
34 provinces in Indonesia.

The results of the IRF analysis in Figure 7 explain that the prevalence of stunting 
harms poverty in the period 3 to 10 if there is a shock to poverty, the prevalence of stunting 
will be negatively responded. The response of the prevalence of stunting to economic growth 
has a negative impact in the period 1 to 10, if there is a shock to economic growth, it is re-
sponded positively by one of the prevalences of stunting.
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Source: Author’s Calculation

Figure 7: Impulse Response Function The Prevalence of Stunting Due to Shock Poverty and 
Economic Growth
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The results of the IRF analysis in Figure 8 show that poverty harms the prevalence of 
stunting in the period 1 to 10 if there is a shock to poverty it is responded positively by one of 
the prevalence of stunting. The response from poverty harms economic growth in the period 
1 to 10, if there is a shock to economic growth, poverty will respond negatively.
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Figure 8: Impulse Response Function Poverty Due to Shock Prevalence of Stunting and 
Economic Growth

The results of the IRF analysis in Figure 9 explain that economic growth has a positive 
impact on the prevalence of stunting in the period 1 to 10 on affirmative action if there is a 
shock to economic growth it is responded positively by one of the prevalence of stunting. The 
response of economic growth harms poverty in periods 1 to 9; if there is a shock to poverty, 
economic growth will respond negatively.
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Figure 9: Impulse Response Function Economic Growth Due to Shock Prevalence of Stunt-
ing and Poverty

Forecast Error Variance Decomposition (FEVD)

In addition to impulse response, the VAR model provides an analysis of Variance De-
composition (VD) or also called Forecast Error Variance Decomposition (FEVD). Variance de-
composition provides a different method for describing dynamic VAR systems compared to 
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the previous impulse response analysis. 

This variance decomposition analysis illustrates the relative importance of each vari-
able in the VAR system due to the shock. It is useful for predicting the contribution of the 
percentage of variance to each variable due to changes in certain variables in the VAR system. 

The prevalence of stunting in the 2nd period has a variance decomposition of 98.4%, 
the rest of it from poverty was 1.4% and economic growth of 0.14%, while in the 10th period 
by 90.4%, the rest of it poverty was 4.5% and economic growth was 4.95%. 

Poverty in the 2nd period had a 99.7% variance decomposition, the rest of the preva-
lence of stunting was 0.19%, and economic growth was 0.09%, while in the 10th period, it was 
96.4%, the rest of the prevalence of stunting was 0.20%, and economic growth was 3.30%. 

Economic growth in the 2nd period had a variance decomposition of 94.9%, the rest of 
poverty was 4.39%, and the prevalence of stunting was 0.67%, while in the 10th period it was 
77.2%, the rest of the prevalence of stunting was 18.8%, and poverty was 3.91%.

Table 7: Forecast Error Variance Decomposition

Variance Decomposition of Stunting:
Period S.E. Poverty Growth

1 2.18966 0 0
2 2.74891 1.45229 0.1464
3 2.96984 3.02595 1.07948
4 3.26606 3.3045 2.73364
5 3.58312 3.42912 3.65097
6 3.84737 3.75656 4.14946
7 4.08809 4.03577 4.47199
8 4.32244 4.24136 4.68269
9 4.54453 4.41937 4.82885

10 4.7543 4.57745 4.95098
 Variance Decomposition of Poverty:

Period S.E. Stunting Growth
1 0.66269 0.01665 0
2 0.91365 0.19364 0.09511
3 1.21385 0.37122 0.22216
4 1.44587 0.31814 0.83824
5 1.67548 0.26562 1.43721
6 1.87783 0.24415 2.08491
7 2.06697 0.23004 2.52841
8 2.23846 0.21942 2.87933
9 2.399 0.21215 3.12101

10 2.5486 0.20732 3.30991
 Variance Decomposition of Growth:

Period S.E. Stunting Poverty
1 1.96111 0.37102 1.6137

 Variance Decomposition of Growth:
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Period S.E. Stunting Poverty

2 2.1903 0.67824 4.39051
3 2.32426 4.09635 3.89902
4 2.36789 7.20169 3.79336
5 2.40318 9.46383 3.99156
6 2.43256 11.5712 3.94732
7 2.46431 13.589 3.99754
8 2.49352 15.4377 3.95998
9 2.52324 17.1618 3.94959

10 2.55253 18.829 3.91188
Cholesky Ordering: Stunting Poverty Growth

Source: Author’s Calculation

Conclusion

The results of this study indicate that the prevalence of stunting has evidence of di-
rectional causality from poverty and long-term economic growth of 0.02% in the long-term. 
Stunting reduction needs to be focused on in all provinces in Indonesia. Stunting can not be 
done alone because it will not have a significant impact. Efforts to prevent stunting must be 
carried out in an integrated and convergent manner with a multi-sector approach. 

To that end, the government must ensure that all ministries/institutions, as well as de-
velopment partners, academics, professional organisations, civil society organisations, private 
companies, and the media, can work together hand in hand in accelerating the prevention of 
stunting in Indonesia. Not only at the central level, integration and convergence of stunting 
prevention efforts must also occur at the local level up to the village level.

Poverty shows a causal relationship to economic growth and the prevalence of stunting 
of 0.06% in the long term. Poverty reduction through efforts to reduce community spending, 
and encourage increased income, among others, through the improvement and expansion of 
social assistance and social security. 

This study found directional causality of economic growth to the prevalence of stunting 
and poverty by 0.57% in the long term. The economic growth accompanied by socioeconomic 
development and increased welfare can reduce poverty and investment in access to food and 
health facilities can have an impact on reducing the prevalence of stunting in Indonesia.

Limitations in this study use provincial level aggregate data from 2010-2018. Even 
though the data coverage has represented all provinces in Indonesia, the availability of data 
in a short period causes the analysis to be carried out limited. It is recommended that future 
studies use microeconomic data such as the Indonesia Basic Health Research and the Indone-
sian Family Life Survey (IFLS).
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