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Abstract

This study investigated the effect of Export-Related Measures (ERMs) imposed by the Government of Indonesia on
the export volume and value of palm, Crude Palm Oil (CPO), and its derivatives products utilizing the export data of
Indonesia to 194 destination countries in the 2011–2020 period. This study combined the dataset of ERMs from the
United Nations Conference on Trade and Development (UNCTAD) database and relevant Indonesian regulations. The
results reveal that ERMs have a positive and significant effect on both the export volume and value of Indonesian
palm, CPO, and its derivatives products. The price-raising effect or costs of ERMs in these products is relatively high,
approximately 38.36%. However, the price-raising effect remains lower than the market-creating effect, as confirmed by
the estimation results of indirect country characteristics. This study proposes a policy to strengthen the capacity of
exporters to comply with ERMs and to harmonize the ERMs in Indonesia with import measures imposed by export
destination countries.

Keywords: AVEs, Conformity assessment institution, Export-Related Measures, Indonesia, Palm, CPO, and
its derivatives products

JEL classifications: I38; O12; O22

1. Introduction

Indonesia has actively engaged in multilateral, re-
gional, and bilateral trade negotiations in the last
two decades, resulting in tariff reductions. In 2019,
the average Most Favoured Nation (MFN) tariff in
Indonesia was 8.6%, decreasing significantly from
15.3% in 1995 when Indonesia first joined the World
Trade Organization (WTO) (WITS 2022). However,
non-tariff measures (NTMs) in Indonesia tend to
increase over time. In 2018, Indonesia reported
977 NTMs, marking a considerable surge from 767
NTMs in 2015 (Munadi 2019). Among them, the
most commonly imposed types are Technical Bar-
riers to Trade (TBT) (44.7%), Sanitary and Phy-
tosanitary (SPS) (24.5%), and Export-Related Mea-
sures (ERMs) (12.7%). Currently, the Government

∗Corresponding Address: Jakarta, Indonesia . Email: ruth.
elisabeth98@gmail.com.

of Indonesia (GOI) implements more ERMs on raw
commodities or commodities with low added value.
According to the World Bank, approximately 33.67%
of exported products are subject to at least one
ERM. The export value of these products covers
59.75% of the total export of Indonesia.

This study examined the effect of ERMs applied by
GOI on the export of palm, Crude Palm Oil (CPO),
and its derivatives products during the 2011–2020
period. They were chosen as the focus of this study
due to their significant contribution to the export
sector of Indonesia. Indonesia is the top global ex-
porter of palm, CPO, and its derivatives products.
In 2020, the export value of these products reached
21.6 million USD, covering 14% of total non-oil and
gas exports of Indonesia. The global demand for
these products tends to rise because they are im-
portant raw and intermediate inputs in manufactur-
ing industries. In 2020, the export volume of these
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products reached 38.5 million tons, marking an in-
crease from 24.1 million tons in 2011. Despite the
significant contribution of these products to Indone-
sian export, GOI has continued to enforce intensive
ERMs on these products. Therefore, it is interesting
to explore whether ERMs enforced by GOI have a
demand-enhancing or a trade-impeding effect on
exports. On the other hand, in addition to imped-
ing trade flows due to price rises from additional
costs, several NTMs can simultaneously overcome
market imperfections and bolster welfare. NTMs
can also mitigate existing information asymmetries
and negative externalities, boost consumer confi-
dence, reduce transaction costs for consumers, and
ultimately enhance trade.

The types of ERMs imposed on palm, CPO, and its
derivatives products vary. In general, ERMs cover
both technical and non-technical measures. Techni-
cal measures aim to ensure product safety for SPS
or TBT reasons. Technical ERMs include require-
ments related to registration, product quality, safety,
performance, testing, inspection and certification,
and passage through the specified port of customs
for exports (UNCTAD 2019). Furthermore, the pro-
portion of products affected by ERMs in this product
group is notably high. Based on data calculation, in
2020, approximately 79% products were impacted
by at least one ERM, constituting 80% of the export
value of these products.

This study also investigated the institutions respon-
sible for verifying the conformity assessment of
ERMs. In 2019, GOI issued a regulation mandating
verification by government agencies, a task previ-
ously managed by private institutions. This insti-
tutional change is expected to simplify the export
process, ensure the quality of exported goods ac-
cording to standards, and support the expansion of
Indonesian exports to global markets. This study
attempted to empirically examine the effectiveness
of this regulation.

This study contributes to the literature on the impact
of NTMs on trade flows using pre-existing methods.
This study measured the effect of ERMs on specific
products, a perspective that has not been widely

explored. Research focusing on ERMs on specific
products such as palm, CPO, and its derivatives
products is important because the impact of NTMs
on agri-food trade can vary depending on the types
of NTMs, proxies for NTMs, and the level of details
of analysis (Santeramo & Lamonaca 2019).

This study differs from the existing literature. First,
to the best of the knowledge of the authors, this
study is the first attempt to analyze the effect of
all types of ERMs on both the value and volume
of a specific product within a particular country.
The most relevant research is conducted by San-
teramo et al. (2019), examining the effect of all
ERMs and specific types of import measures en-
forced by various countries on the value of wine
trade. Second, this study employed a more detailed
product code (HS 8-digit) to calculate the intensity
indexes (Coverage Ratio and Frequency Index) on
the HS 6-digit level. An analysis using a more spe-
cific HS product code can provide more accurate
predictions (Santeramo & Lamonaca 2019). Previ-
ous research by Elisabeth & Verico (2022) calcu-
lates these indexes at a more aggregate level of the
HS 4-digit. Another previous research by Wood et
al. (2017) calculates the indexes at the HS 2-digit
level. This study also contributes to updating the
ERMs database of UNCTAD TRAINS, which serves
as the main ERMs data source for this study. This
database had not been updated since 2018, thus
the authors manually updated the data by incorpo-
rating new relevant regulations affecting the export
of palm, CPO, and its derivatives products and re-
moving the repealed regulations. Third, this study
offers a more comprehensive analysis using three
ERMs quantification methods, namely intensity in-
dex, Ad-Valorem Equivalents (AVEs), and indirect
country characteristic approach. To provide a more
valid conclusion regarding the effect of ERMs, this
study compared the effect of ERMs on price, as
quantified by AVEs, and the results of ERMs es-
timation using intensity index and indirect country
characteristics. Santeramo et al. (2019) focus on as-
sessing the trade effect of ERMs and other import
measures without estimating AVEs, while Elisabeth
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et al. (2020) solely rely on the intensity index to
measure the effect of NTMs on the productivity of
Indonesian manufacturing firms. In contrast, AVEs
are widely utilized to identify the costs of complying
with import measures, as demonstrated by Cadot,
Gourdon & Tongeren (2018), Ghodsi, Grübler &
Stehrer (2016), and Ing & Cadot (2017).

Lastly, this study investigated the role of institutions
in verifying the conformity assessment of ERMs.
The hypothesis tested in this study is whether gov-
ernment institutions are better at verifying the con-
formity of ERMs than private institutions. A study
by Liepin, a, Lapin, a & Mazais (2014) concludes that
the essential determinants of successful verification
are competent skills and the utilization of valid tools,
rather than the types of the institutions.

The rest of this paper proceeds as follows. Section
2 reviews the relevant literature. Section 3 outlines
the empirical strategies and presents a detailed
explanation of the data used in the study. Section
4 describes and discusses the empirical findings.
Section 5 encapsulates the key findings and con-
cluding remarks.

2. Literature Review

The empirical literature regarding the impact of
NTMs on trade flows has produced mixed evi-
dence, pointing to both positive or negative effects
(Beghin, Disdier & Marette 2015; Devadason 2011;
Ederington & Ruta 2016; Ghodsi, Grübler & Stehrer
2016; Korinek, Melatos & Rau 2008; Melo & Shep-
hard 2018; Santeramo 2019; WTO 2012). The im-
pacts of NTMs specifically depend on the imple-
menting country, the type of NTMs applied, and the
characteristics of the commodity. For instance, tech-
nical measures and standards generate ambiguous
impacts on trade, namely positive, negative, or neu-
tral. Disentangling their ultimate nature requires an
empirical study (Devadason 2011; Ederington &
Ruta 2016; Fugazza 2013; Korinek, Melatos & Rau
2008; Li & Beghin 2012; Melo & Shephard 2018;
Santeramo 2019; Santeramo & Lamonaca 2019).

Existing literature has provided limited attention to
the effect of NTMs enforced by the government
of the exporting country on its exported products,
also referred to as ERMs. Most studies focus on
the effect of NTMs enforced by the government of
export destination (importing) country on imported
products (e.g., Asci, Koç & Erdem 2014; Bao &
Qiu 2012; Dal Bianco et al. 2016; Devadason 2011;
Disdier, Fontagné & Mimouni 2008; Ghodsi, Grübler
& Stehrer 2016; Li & Beghin 2012; Santeramo et al.
2019; Sithamaparam & Devadason 2016). The the-
oretical literature on NTMs predicts that the effect
of ERMs on trade flows is ambiguous (Ganslandt
& Markusen 2001). NTMs can have either a
demand-enhancing effect (e.g., Cardamone 2011;
Chen, Wilson & Otsuki 2008; Henson, Masakure &
Cranfield 2011; Otsuki 2011) or a trade-impeding
effect (e.g., Arita, Beckman & Mitchell 2017; Dal
Bianco et al. 2016; Ferro, Otsuki & Wilson 2015;
Peterson et al. 2013). Differences in the impact
on trade flows may be attributed to variations in
sample data, the countries implementing NTMs,
aggregation levels, proxies used for NTMs to rep-
resent products subject to NTMs, types of NTMs,
level of study detail, models, and methods em-
ployed (Devadason 2011; Ederington & Ruta 2016;
Fugazza 2013; Ghodsi, Grübler & Stehrer 2016;
Li & Beghin 2012; Santeramo 2019; Santeramo &
Lamonaca 2019).

NTMs can address the negative externalities and
asymmetric information problem on product qual-
ity. Thus, it can correct the market failure and im-
prove demand (Beghin, Disdier & Marette 2015;
Beghin & Xiong 2018; Cadot, Gourdon & Tongeren
2018; Ghodsi, Grübler & Stehrer 2016; Ghodsi et
al. 2017; Melo & Shephard 2018; Xiong & Beghin
2014). However, to comply with the mandatory re-
quirements or standards, the exporters need to pay
additional costs known as the cost of compliance,
which potentially raises the product price (Disdier
& Fugazza 2020; Ghodsi, Grübler & Stehrer 2016;
Melo & Shepherd 2018). In conclusion, the impact
of implementing NTMs on trade depends on the
relative strength of the positive effect on demand
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rather than the negative effect on supply due to
price rises (Beghin, Disdier & Marette 2015; Cadot,
Gourdon & Tongeren 2018; WTO 2012; Xiong &
Beghin 2014). Therefore, NTMs have a positive im-
pact only if the increasing demand is higher than the
cost of compliance. Conversely, if the cost of compli-
ance is higher than the increasing demand, NTMs
exert a negative effect (Chen, Otsuki & Wilson
2006).

3. Method

3.1. Empirical Model

This study investigated the effect of ERMs on the
export of palm, CPO, and its derivatives products in
two steps. First, by estimating the effect of ERMs on
export volume and value. In this study, ERMs are
represented by two indicators, namely Coverage
Ratio (CR) and Frequency Index (FI). The effect of
ERMs on volume is assessed to deflate the impact
of rising product prices and to obtain unbiased es-
timates. Second, by estimating the cost of NTMs,
which can be inferred from the AVEs of ERMs. The
rate of AVEs indicates the proportional rise in price
as a consequence of ERMs. Then, the results of
AVEs estimation were compared with the result of
ERMs estimation using the indirect country charac-
teristic approach. The objective of this comparison
is to determine whether the ERMs have a market-
creating or trade-impeding effect.

The Gravity model was employed in the first step
of estimation. This model is quite widely used in
research, such as in Elisabeth & Verico (2022),
Grubler et al. (2016), Santeramo et al. (2019), and
Tinbergen (1962). As in Tinbergen (1962), the grav-
ity model estimates bilateral trade flows from the
economic size and distance. The basic form of the
standard constant elasticity of substitution specifi-
cation is illustrated in Equation (1), where Xjt is
the export flows of Indonesia (country ) to trading
partner (county j) at time t.

Xjt = μYα
1t
Y
β
2jtD

∗σ
j

(1)

The log-linearization of the gravity model in equa-
tion (1) is defined as follows:

lnXjt = μ+α lnY1t+β lnY2jt+σ lnD∗
j
+ϵjt (2)

Gross domestic product (GDP) is commonly used
as a proxy for economic size, while the physi-
cal distance between countries serves as a proxy
for distance (Head & Mayer 2014). The model in
this study utilize GDP (GDPEXPt) and population
(POPEXPt) as proxies for the economic size of the
exporter (Yα1t). Both GDP (GDPEXPt) and popu-
lation (POPEXPt) are expected to exhibit a posi-
tive relationship with bilateral trade as a large and
rich country is more likely to achieve economies
of scale and increased exports (Bergstrand 1985;
Tinbergen 1962). Two variables are also included
to represent the economic size of the importer
(Yβ2jt), namely GDP (GDPMPjt) and population
(POPMPjt). These two variables are expected to
have a positive relationship with exports since im-
proved standard of living in a large and rich country
tends to raise demand for imported products.

As outlined in Jayasinghe, Beghin & Moschini
(2010), distance (D∗σ

j ) can be augmented into the
geographical and economic distance to capture the
trade resistance. Therefore, Equation (2) can be
written as follows:

D∗
jt
= (1+DSj)+ (1+ TARFFt)+ (1+ ERMt)

(3)
where, Dj denotes the geographical distance be-
tween country  and j. TARFFt symbolizes the
export tariff of Indonesia at year t and ERMFt indi-
cates ERMs of Indonesia at year t. ERMFt, the
main interest variable of this study, is expected
to have an ambiguous effect on export, as ob-
served in Beghin & Xiong (2018) as well as Melo
& Shepherd (2018). ERMFt may affect demand
in cases of consumer-based market imperfections,
such as a lack of information on product quality.
However, ERMFt can generate a fixed-cost effect
for exporters and raise the price of domestic prod-
ucts. Utilizing the framework established by Melitz
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(2003), NTMs potentially raise the fixed cost associ-
ated with market entry. An increase in the fixed cost
of compliance implies that several less productive
firms exit the export market, leading to a decline
in export both in the intensive margin (export per
firm) and the extensive margin (number of firms
exporting). Observed from these theoretical back-
grounds, it can be concluded that ERMFt can have
a positive or negative effect on export.

The dummy variable of institution (NSTt) is incor-
porated as the second interest variable to examine
the effect of the new regulation, which mandates the
government institutions (NST_Gt) to verify con-
formity assessments, a task previously managed by
private institutions (NST_Pt). Stephenson (1997)
concludes that the verification of the conformity as-
sessment process can be carried out by produc-
ers, consumers, the government as a regulator, or
an independent third party. NST_Gt is predicted
to have a positive and significant relationship with
export since the objective of this regulation is to
provide more accurate verification, which can solve
the problem of asymmetric information on product
quality and simplify the export process.

TARFFt is treated as trade costs and predicted
to have a negative and statistically significant ef-
fect on trade flows (Head & Ries 1999; Pavcnik
2002; Trefler 2004). DJSj denotes the geographical
distance between country  and j. Geographical dis-
tance affects transport costs, transaction costs, and
delivery time (Edmonds, Croix & Li 2008; Egger
2000). The expected sign of this variable is nega-
tive in which closer distance between two countries
implies lower transportation and transaction costs
and shorter delivery time of import.

To control macroeconomic conditions and price
changes in the export market, the Real Exchange
Rate of the export destination countries (RERjt)
is included. The expected relationship between
RERjt and export is positive and significant since a
real depreciation of Indonesian currency enhances
export (Krugman, Obstfeld & Melitz 2018).

The specification of the gravity model thus be-

comes:

lnXjt = β0 + β1ERMt + β2NSTt

+β3 ln(1 + TARFFt)

+β4 lnGDPEXPt + β5 lnPOPEXPt

+β6 lnGDPMPjt + β7 lnPOPMPjt

+β8 lnDSj + β9 lnRERjt + ϵjt (4)

This study estimated the gravity model using Pois-
son Pseudo Maximum Likelihood (PPML) to ad-
dress the presence of zero flows and heteroscedas-
ticity in the error term. It is widely recognized that
Ordinary Least Squares (OLS) fails to utilize the
information contained in the zero trade flows as
these observations are simply discarded when
transformed into a logarithmic form. In contrast,
PPML estimates the gravity model in multiplicative
form instead of logarithmic, as proposed by Silva
& Tenreyro (2006). This estimator can perform rea-
sonably well even when the proportion of zeroes
is large (Vanzetti, Peters & Knebel 2016) and ef-
fectively handle heteroscedasticity and zero trade
flows.

ERMs, the interest explanatory variable, is
quantified into two indicators: Coverage Ratio
(ERMt_CRkt) and Frequency Index (ERMt_Fkt).
To calculate CR and FI, the ERMs data on HS
8-digit level are aggregated into HS 6-digit level.
Mathematically, the CR of ERMs (ERMt_CRkt) is
defined as the share of the export value of a spe-
cific product (k), in this regard palm, CPO, and its
derivatives products, affected by at least one NTMs,
which can then be formulated as follows:

ERMt_CRkt =

�∑
DstVst
∑

Vst

�
× 100 (5)

where s is product k at the HS 8-digit level, k is
product category k at the HS 6-digit level, and t is
time period. In the above equation, s symbolizes a
particular product item at the HS 8-digit level, con-
tained in product category k at the HS 6-digit level.
In the case where ERMs are imposed on product
s in year t, the dummy variable Dt is assigned
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a value of one. Moreover, Vst is the export value
of country  for product s. Therefore

∑

Vst is the
export value of product s from country  in year t.

The drawback of using CR is the potential for an
endogeneity problem in the dependent variable
(Fugazza 2013). On one hand, the high CR of
ERMs can be interpreted as restrictive export. How-
ever, on the other side, an increase in CR suggests
that ERMs have a low impact on export, as the value
of the affected product continues to rise. Therefore,
CR cannot accurately reflect the restrictiveness of
NTMs. To overcome this issue, it is suggested to
utilize FI.

The FI of ERMs (ERMt_Fkt) accounts for the pres-
ence of ERMs only and summarizes the percent-
age of products affected by ERMs. Thus, FI can be
mathematically computed as follows:

ERMt_Fkt =

�∑
DstMst
∑

Mst

�
× 100 (6)

where s is product k at the HS 8-digit level, k is
product category k at the HS 6-digit level, and t is
the time period. In the above equation, s refers to
a product item at the HS 8-digit level contained in
product k at the HS 6-digit level, Mst is a dummy
variable that reflects whether there is export of prod-
uct s from Indonesia to export destination countries
in year t, while the definition of Dst is similar to that
in Equation (5).

3.2. Estimation of ERMs on Unit Value
and Quantity

In the second step, this study estimated the effect of
ERMs on both price and quantity to assess whether
ERMs can improve the market. The AVEs of ERMs
are calculated by following the methodology out-
lined by Ing & Cadot (2017)1. The imposition of

1We estimate AVEs following Ing & Cadot (2017). The for-
mula is as follow AVEcm = 100×ep[(βm+βjm)−1] where
AVEcm represents Ad-valorem equivalent of NTMs type m
(ERMs) imposed in Indonesian on product C, βm is the direct
effect of NTMs type m (ERMs) on estimated unit value, βjm is

ERMs can directly or indirectly raise the price of
goods; therefore, it is necessary to determine the
rate of tariff equivalent to estimate the price effect
of NTMs on trade flows as well as to differentiate
the effects of NTMs from other variables (Korinek,
Melatos & Rau 2008). AVEs indicate the propor-
tional raise in prices because of the imposition of
NTMs (Ing & Cadot 2017). Furthermore, the rate
of AVEs reflects the size of compliance costs in-
curred (Cadot, Gourdon & Tongeren 2018; Korinek,
Melatos & Rau 2008). The specification model to
calculate AVEs is as follows:

lnPjt = β1Gjt + β2 ln(1 + TARFFt)

+β3Dmmy_ERMt

+β4(Dmmy_ERMtδj) + δ + δj

+δk + ϵjt (7)

where , j, and t symbolize country , country j,
and year, respectively. Pjt is the unit value of the
product in year t. Dmmy_ERMt is a dummy vari-
able of ERMs. Gjt is the control variable other than
TARFFt and ERMt . It includes GDP of the export-
ing country (GDPEXPt), the population of the ex-
porting country (POPEXPt), GDP of the importing
country (GDPMPjt), the population of the import-
ing country (POPMPjt), the physical distance be-
tween the countries (DSj) and the real exchange
rate (RERjt). Moreover, Dmmy_ERMtδj repre-
sents ERMt and importer interaction, δ, δj, δk are
exporters, export destination countries, and product
fixed effect, while ϵjt denotes the error term.

Furthermore, to identify the effect of ERMs, ERMs
on export volume are regressed using the indi-
rect country characteristic approach by referring
to Cadot, Gourdon & Tongeren (2018). This ap-
proach allows the interaction between ERMs and
the share of the importer in world trade of CPO and
its derivative products to discern the effect of ERMs
on export volume. This approach provides more
accurate results by incorporating the characteristics

interaction effects of NTMs type m with importer on estimated
unit value.
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of importers. The specification model is as follows:

Qjt = β1G
′
jt
+ β2Dmmy_ERMt

+β3(Dmmy_ERMtSt)

+β4(Dmmy_ERMtSjt) + δ + δj

+δk + ϵjt (8)

where Qjt denotes the export volume of these prod-
ucts in year t. G′

jt
represents the traditional gravity

variable comprising distance, GDP of the exporting
country, and GDP of the export destination coun-
try in year t. St and Sjt are the respective shares
of the exporters and importers in world trade in
year t. Dmmy_ERMt is a dummy variable of
ERMs, assigned a value of 1 if ERMs are present
in the product at year t. Dmmy_ERMtSt and
Dmmy_ERMtSjt signify the interaction between
ERMt and the exporter share as well as ERMt

and the importer share, respectively.

The estimation results from Equation (7) and (8) are
then compared to assess whether ERMs have a
positive or negative effect by measuring the market-
creating effect against business costs or compli-
ance costs. Positive AVEs and a rise in export vol-
ume suggest a net demand-enhancing effect of
ERMs. Meanwhile, positive AVEs yet a decline in
export volume signify a trade-impeding effect of
ERMs (Cadot, Gourdon & Tongeren 2018). The net
impact of NTMs on trade depends on the size of the
demand shifting and supply shifting, as explained
by Beghin, Disdier & Marette (2015), WTO (2012),
and Xiong & Beghin (2014). The demand shifting
stems from market corrections to product quality,
whereas the supply shifting arises from the rising
cost of compliance. In this study, AVEs represent
the growing cost of compliance with ERMs. The
positive effect of ERMs on trade flows is revealed
when the supply shifting is lower than the demand
shifting.

3.3. Data

This study analyzed the effect of ERMs on the ex-
port of palm, CPO, and its derivatives products
to 194 export destination countries from 2011 to

2020. In this period, GOI issued significant export
regulations on several raw commodities, including
palm, CPO, and its derivatives products. To rep-
resent export, the export value and volume at the
HS Code of 8-digit level were utilized. The data
on export value and volume were obtained from
the Statistics Indonesia (BPS). Furthermore, the
UNCTAD TRAINS database was utilized as the pri-
mary source of ERMs data of Indonesia. However,
since this database had not been updated since
2018, the authors update the data manually by in-
corporating new relevant regulations which affect
the export of palm, CPO, and its derivatives prod-
ucts and eliminating the repealed regulations.

This study employed the database of the Direc-
torate General of Customs and Excise, Ministry of
Finance, as the data source of export tariff. The
data on GDP and population were sourced from
World Bank while the data on geographic distance
were obtained from The Centre d’Études Prospec-
tives et d’Informations Internationales (CEPII). Fur-
thermore, several relevant data were incorporated
from Bank Indonesia, International Financial Statis-
tics (IFS), UNCTAD, and the World Bank to calcu-
late the real exchange rate. Lastly, the data on the
share of exporters and importers were derived from
the Trade Map.

Figure 1 depicts the values of CR and FI of ERMs,
which are the main interest variables of this study.
It is evident that the value of CR is more dispersed
than that of FI because of the variability in the ex-
port flow and the export value of the investigated
products across the study period. Table 1 summa-
rizes the descriptive statistics of all variables, of-
fering comprehensive information on all variables
employed in this study.

4. Results and Analysis

The discussion on empirical findings proceeds in
two steps. First, elaborating the estimation results
of Equation (4) in Table 2 to explain the effect of
ERMs and government institutions as verification in-
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Figure 1. Distribution of FI and CR Values of ERMs

stitutions of ERMs on export. Second, reviewing the
estimation results of Equation (7) in Table 3, specifi-
cally column (1), to indicate the cost of compliance
of ERMs. Subsequently, the estimation results of
Equation (8) in Table 3, focusing on column (2),
are explored to assess the net effect of ERMs on
export.

As shown in Table 2, the effect of ERMs is estimated
using three estimators, namely OLS, Fixed Effect
(FE), and PPML. The estimation results shown in
columns (1) and (4) are obtained through OLS,
columns (2) and (5) through FE, and columns (3)
and (6) through PPML.

The estimation results obtained through OLS and
PPML illustrate that ERMt_CRkt and ERMt_Fkt
have positive and significant effects on the value
and volume of export. However, the results of the
FE estimation suggest that neither ERMt_CRkt nor
ERMt_Fkt has a significant effect on the value
or volume of export. The estimated coefficients of
ERMt_CRkt and ERMt_Fkt using the PPML es-
timator are higher compared to those generated
through OLS estimator. This difference may stem
from the presence of heteroscedasticity (Dal Bianco
et al. 2016; Silva & Tenreyro 2006). By comparing
the results of these two estimators, it is concluded
that the PPML estimation results are robust. There-

fore, the rest of the discussion relies on the PPML
results.

As detailed in Table 2, specifically columns (3)
and (6), the estimated coefficients for ERMt_CRkt
on the volume and value of export are 0.03 and
0.025, respectively. Meanwhile, the estimated co-
efficients for ERMt_Fkt on the volume and value
of export are 0.026 and 0.023, respectively. Since
the variables of ERMt_CRkt and ERMt_Fkt are
expressed in percentages, it is necessary to inter-
pret the estimated coefficients using the formula:
(100%(epβ − 1)), following Silva & Tenreyro
(2006). Accordingly, an increase of 1% in is asso-
ciated with a respective rise in export volume and
value by 3.0% and 2.5%. Meanwhile, an increase of
1% in ERMt_Fkt is correlated to growth in export
volume and value by 2.6% and 2.3%, respectively.

The findings from both ERMt_CRkt and
ERMt_Fkt confirm that ERMs have a demand-
enhancing effect on both export volume and
value. This result can primarily be attributed to the
nature of most of the ERMs imposed on exported
products, consisting of technical measures that aim
to ensure product quality, safety, and standards.
Compliance with standards, particularly those
harmonized with the international standards, will
strengthen the competitiveness of agricultural and
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Table 1. Definition of Variables and Descriptive Statistics

Variable Description Source Mean Std. Dev.
Xjt The value and volume of exported palm, CPO, and its deriva-

tives products from Indonesia () to country destination (j), in
year t.

Statistics Indonesia
(BPS)

Export Value (in million USD) 23.2 145
Export Volume (Qjt)(nthosndtons) 37.4 220

Pjt The unit value of palm, CPO, and its derivatives products
from Indonesia to export destination country j in year t (in
USD/Kg).

BPS (processed) 3.89 29.19

ERMt Export-related measures enforced by GOI on the export of
palm, CPO, and its derivatives products in the form of FI, CR,
and dummy in year t.

UNCTAD TRAINS and
the relevant regulations
applicable in Indonesia
(processed)

ERMt_Fkt frequency index of ERMs on product k, enforced
by GOI on year t (in %)

86 32.21

ERMt_CRk
t

coverage ratio of ERMs on product k, enforced
by GOI on year t (%)

87.41 31.96

Dmmy_ERMt represents the dummy variable of ERMs 0.87 0.34
NSTt A dummy variable of institutions conducting conformity as-

sessment in year t.
The Regulation of the
Minister of Trade Num-
ber 54 of 2015

NST_Pt Private institutions conducting conformity assess-
ment

0.35 0.48

NST_Gt Government institutions conducting conformity as-
sessment

0.18 0.38

TARFFt Export Tariff imposed on exported palm, CPO, and its deriva-
tives products in year t (in USD/Ton).

Directorate General of
Customs and Excise,
Ministry of Finance

33.03 64.02

GDPEXPt Gross Domestic Product of Indonesia in year t (in billion USD). World bank 964 82.8
GDPMPjt Gross Domestic Product of export destination country j in year

t (in billion USD).
World bank 891 2560

POPEXPt The total population of Indonesia in year t (in million). World bank 260 9.09
POPMPjt The total population of exporting country j in year t (in million). World bank 78.3 228
DSj The geographical distance between Indonesia and export

destination country j (in Km).
CEPII 9233.02 4476.53

RERjt The real exchange rate of the Indonesian currency against
the currency of the export destination country j in year t (in
IDR/LCU).

Bank Indonesia, IFS,
UNCTAD, World Bank
(processed)

6269.79 191585.9

St Exporter share in world trade of palm, CPO, and its derivatives
products in year t

Trade Map (processed) 0.30 0.23

Sjt Importer share in world trade of palm, CPO, and its derivatives
products in year t

Trade Map (processed) 0.003 0.02

food exporters (Jaffee & Henson 2004). In addition,
the standards can also encourage demand by
changing consumer behavior (Fugazza 2013) and
reduce information or transaction costs (Beghin,
Disdier & Marette 2015; Ederington & Ruta 2016).
Improvement in product quality and safety has the
potential to boost consumer confidence (Bao &
Qiu 2012; Ghodsi et al. 2017), reduce uncertainty,
enhance the willingness of consumers to pay in
export destination countries, and foster increased
product purchases (Chen, Wilson & Otsuki 2008;
Korinek, Melatos & Rau 2008; Swinnen 2016). The
results of this study are similar to Santeramo et al.

(2019), which discover a positive and significant
effect of ERMs on the global wine trade both in all
and specific market segments.

The estimation results from columns (3) and (6)
reveal that the estimated coefficient of the institu-
tion (NSTt) does not have any significant effect
on both the volume and value of export. This re-
sult differs from the prediction. Transitioning from
private to government institutions is expected to im-
prove the verification process and reduce the trade
cost. However, the estimation results indicate no
difference between private (NST_Pt) and gov-
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ernment (NST_Gt). This finding is relevant to
Liepin, a, Lapin, a & Mazais (2014), explaining that
the most important aspects in verification are com-
petent skills and valid tools. Therefore, both private
and government institutions can conduct effective
verification provided they have competent person-
nel and valid tools.

TARFFt negatively and significantly affects export
volume and value. A 1% increase in export tariffs
(TARFFt) reduces export volume and value by
(0.058–0.064)% and 0.061%, respectively. The re-
sults are similar to those of Solleder (2013) that
export duties decrease export volume and value.
It also supports the results conveyed by Obado,
Syaukat & Siregar (2009) and Rifin (2010), noting
that export duties decrease the export and compet-
itiveness of CPO of Indonesia in the international
market.

The geographical distance (DSj) has a negative
and significant effect on both export volume and
value. This finding is consistent with the theoreti-
cal prediction that greater distance incurs higher
transportation costs, thus increasing the price of
goods (Kabir, Salim & Al-Mawali 2017). Conversely,
the real exchange rate (RERjt) has a positive and
significant effect on export, consistent with the pre-
diction that a real depreciation of Indonesian cur-
rency strengthens export. This result is similar to
Rifin (2010), Sari, Hakim & Anggraeni (2014), and
Zarzoso & Lehmann (2003). Three control variables
symbolizing the economic mass exhibit positive and
significant effects as predicted. Those variables are
the GDP of the exporting country (GDPEXPt), the
GDP of the export destination country (GDPMPjt),
and the population of the export destination coun-
try (POPMPjt). Meanwhile, the population of the
exporting country (POPEXPt) does not have a sig-
nificant effect.

The discussion for the second step focuses on Ta-
ble 3. Table 3 column (1) displays the estimation
results of Equation (7). The AVEs are calculated
from the estimated coefficients in column 1 using
the formula outlined by Ing & Cadot (2017). The
calculation reveals that the AVEs of ERMs on palm,

CPO, and its derivatives products is 38.362. This
number indicates that the proportional rise in the
exported product price affected by ERMs is 38.36%.
This number is frequently interpreted as the cost of
business compliance of ERMs, considerably higher
than the finding by Ing & Cadot (2017), identifying
the AVEs of 7.6% for SPS on all imported agricul-
tural products in Indonesia.

Even though the AVEs of ERMs is relatively high,
it cannot be concluded directly that ERMs have a
negative effect on trade. It is imperative to compare
the results with the estimation results of ERMs re-
gression on export volume using an indirect country
characteristic approach. Column (2) of Table 3 sum-
marizes the ERMs regression on export volume.
The estimated coefficients of Dmmy_ERMtSjt
and Dmmy_ERMtSt are positive and signifi-
cant. These results confirm that the market-creating
effect of ERMs is higher than the cost of compli-
ance. Therefore, it can be concluded that ERMs
have a net positive effect on exports. These find-
ings corroborate the estimation results from the first
step, using intensity indexes, namely coverage ratio
(ERMt_CRkt) and frequency index (ERMt_Fkt) as
proxies for ERMs.

5. Conclusion

This study aims to explore the effect of ERMs of In-
donesia on the export of palm, CPO, and its deriva-
tives products using the export data of these prod-
ucts to 194 destination countries over the period
of 2011–2020. The effect of ERMs is investigated
by estimating their effect on both export volume
and value as well as the cost of NTMs. The re-
sults of AVEs estimation are then compared with
those obtained through the indirect country charac-
teristic approach to examine whether ERMs have a
demand-enhancing or trade-impeding effect.

The findings of this study exhibit that ERMs im-
posed on palm, CPO, and its derivatives prod-

2AVEcm = 100 × ep[(0.042 + 0.00) − 1], AVEcm =
100 × ep[−0.958] = 38.36.
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Table 3. Regression Results of Priced-Based and Quantity-Based Estimation

(1) (2)
Unit Value (ln) Export Volume (in levels)

OLS PPML
Dmmy_ERMt 0.042 0.011

(0.085) (0.389)
Dmmy_ERMtδj 0.000

(.)
Dmmy_ERMtSjt 17.140***

(1.033)
Dmmy_ERMtSt 2.076***

(0.486)
Control Variable Yes Yes
Exporter f.e. Yes Yes
Importer f.e. Yes Yes
Product f.e. Yes Yes
_cons 78.513*** 8.131

(18.187) (10.132)
N 4562 9042
R2 0.479 0.751

Note: standard errors in parentheses * p < .1, ** p < .05, *** p < .01

ucts have a positive and significant effect on ex-
port. The higher the proportion of coverage ratio
(ERMt_CRkt) and frequency index (ERMt_Fkt) of
ERMs, the higher the export value and volume of
these products. However, the imposition of ERMs
also generates a price-rising effect on export. The
estimated effect of ERMs in increasing export price
is 38.36%, as indicated from the calculation of AVEs.
Despite the relatively high AVEs, the results ob-
tained from the indirect country characteristic ap-
proach confirm that ERMs have a positive effect.

Using the framework of a demand-supply shifting
as delineated by Beghin & Xiong (2018), Fugazza
(2013), Josling, Roberts & Orden (2004), and Melo
& Shepherd (2018), it can be concluded that the ris-
ing demand from market failure correction is higher
than reducing supply because of the increasing
price from additional costs. This finding is similar
to Cadot, Gourdon & Tongeren (2018) that SPS
expands trade in several countries.

The findings also reveal the effect of the institutions
conducting the verification of conformity assess-
ment. It indicates no difference between private
and government institutions. Changing from private
to government institutions in verifying conformity
assessment is considered ineffective in enhancing
export.

The findings of this study suggest that GOI should
implement ERMs policies to ensure product quality
and safety. The policies should also be aligned with
NTM policies implemented in the export destina-
tion countries. This study also recommends that
exporters or stakeholders should strengthen and
improve their capacity to fulfill ERM requirements.
It is crucial because ERMs guaranteeing product
quality and safety have the potential to encourage
demand, which may outweigh the effect of trade
costs in meeting NTM provisions.

This study still has several limitations. Due to data
availability, the classification of palm, CPO, and
its derivative products utilized the HS 8-digit level
and overlooked the small portion of excluded HS.
Further studies are needed to assess the impact of
ERMs parallel with the NTMs on import enforced
by export destination countries to provide a more
comprehensive understanding of the total effect of
NTMs on the exported products of Indonesia.
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