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Abstract: Fish products comprise more than 20% of total Ecuadorian exports. Ecuador introduced the
“National Green Export Review” (NGER) in 2015, which aims at making Ecuador’s fishing industry
more sustainable to improve the international market access to Ecuador’s fish products. Has this
policy achieved its goal? In order to answer this question, this article applies the local projection
approach to explore the dynamic impact of the NGER on Ecuador’s share of fish exports in the
world fish market. Contrary to expectations, the results are consistent with the view that the NGER
does not enhance Ecuador’s competitiveness. The NGER is also not able to compensate for the
fall in Ecuador’s share in the world fish market, which has been induced by a change in consumer
preferences for tuna and shrimp, Ecuador’s main fish products. The concluding section of the paper
provides policy advice on how to make the NGER more effective in achieving its goal.
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1. Introduction

For many countries, fish products, which consist of both edible and inedible products
(all kinds of fresh, preserved, salted, smoked, and frozen products are categorized as edible,
whereas oils, fats, meals, sponges, corals, and solubles are classified as inedible), play a
dominant role in ensuring food security [1]. Fishing industries provide job opportunities for
low-income families [2,3], and fish products are a vital source of export earnings for many
developing countries [4]. According to [3], in 2018, global exports of fish products amounted
to USD 164 billion, and developing countries’ contributions were worth USD 88 billion [5].
Low labor costs paired with rich water resources and a wide variety of fish species have
given many developing countries a comparative advantage in fish production [6,7].

Fish production and fish exports are of substantial economic importance for Ecuador [8].
Ecuador belongs to the southeastern tropical pacific region, which is recognized as the
largest area for tuna and artisanal fisheries [9]. In terms of value, fish products are Ecuador’s
third most important export item after oil and bananas [10]. Fish products accounted for
1% of GDP, 12% of agricultural GDP, and 24% of total exports in 2017 [11,12].

The increasing demand for seafood, advancements in fishing technology that allow
fishing fleets to increase their fishing capacity, and the fact that marine fish are a common
resource are jeopardizing the sustainability of many types of marine fish [13,14]. In the case
of Ecuador, numerous species are currently in danger of extinction due to poor management
and overfishing [15].

In order to curb the over-exploitation of wild fish stocks in oceans, proactive gov-
ernment intervention in market processes is needed. However, while government policy
toward more sustainable ocean fishing can play a pivotal role in meeting the millennium’s
sustainable development goals [16], such policies may also exert significant negative im-
pacts on foreign exchange earnings and domestic employment [17,18].

To ensure the long-term viability of fish populations and the integrity of marine ecosys-
tems, Ecuador became the first country in Latin America to join the global effort aiming at
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a transparent fishing sector [19]. Specifically, Ecuador implemented the “National Green
Export Review” (NGER) on 15 July 2015. This review aims at enhancing export earnings
and the creation of job opportunities, inter alia, in the sustainable fishing industry [20].
UNCTAD provides guidance and technical support [21,22]. Using the words of UNCTAD:
“The results of the NGER will assist policymakers to design policy packages to support
the development of productive capacity and tap external markets for green products and
services in sectors where Ecuador has a demonstrable comparative advantage” [23]. “The
objective is to promote and consolidate national exports of fisheries that are more sustain-
able and more competitive at the international level and contribute to a transition to a more
sustainable economic development path” [24].

The NGER foresees the implementation of sustainable fishing practices at all lev-
els of the value chain. The goal is to gain recognition for responsible harvesting and
processing practices [10]. For instance, the NGER paves the way for an intensified com-
bat against illegal, unregulated, and unreported fishing activities [21]. For that purpose,
the NGER requires the implementation of multiuse traceability systems and improved
transparency [20].

As one of the NGER’s aims is to promote the exports of fisheries, this study investigates
the NGER’s impact on Ecuador’s competitiveness in the world fish market. Specifically,
the study provides estimates of the dynamic impact of the NGER on Ecuador’s share of
fish exports in total world exports of fish products. The study applies Jorda’s [25] local
projection approach to estimate impulse response functions (IRFs) which show the impact
of the NGER for each year from 2015 to 2019. Estimations are based on aggregate fish
export data ranging from 1980 to 2019. Contrary to expectations, the results are consistent
with the view that the NGER so far has not enhanced Ecuador’s competitiveness in the
world fish market. The NGER is not able to compensate for the fall in Ecuador’s market
share due to changing consumer preferences.

The paper is structured as follows: Section 2 briefly reviews Ecuador’s National Green
Export Review, and Section 3 includes a review of the related literature. Section 4 describes
the methodology and data used, and Section 5 presents the estimation results. Section 6
contains a discussion of the results and recommendations for policymakers. Section 7
summarizes the paper.

2. Green Export Review of Ecuador

NGERs have been adopted by Ecuador, Ethiopia, Morocco, Oman, and Vanuatu.
NGERs aid emerging and transitioning economies in developing and enhancing the com-
petitiveness of their green sectors [10]. Ecuador adopted the NGER on 15 July 2015.
Fisheries, together with cacao-chocolate, is one of the sectors that the NGER focuses on [21].

The NGER is a process that helps policymakers to develop policies and increase
the capacity of green sectors in which they have a comparative advantage by applying
UNCTAD’s green space methodology [26]. Specifically, in order to define and execute
green economy policies, construct institutional and regulatory frameworks, and create
cooperative government-to-business and business-to-business processes, the NGERs are
carried out through an interactive multi-stakeholder process [27].

The specific goals of NGERs are to increase a country’s ability, effectiveness, and
competitiveness in the production and trade of green goods and, thus, to foster sustainable
development [19]. NGERs assist small- and medium-sized enterprises in their participation
in global markets.

The Ecuadorian Ministry of Commerce adopted the NGER to increase and maintain a
competitive basis for sustainable fish production [20]. The two main goals of NGER are
to enhance the possibilities for generating and harvesting sustainable fishing products,
and improve market access. The Ecuadorian Ministry of Commerce puts emphasis on
boosting export earnings and job opportunities without compromising the environment [21].
Therefore, the NGER of Ecuador fights against illegal, unreported, and unregulated fishing
activities with better and more effective efforts [19]. In addition, multiuse traceability
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systems and the use of sustainability certificates for fisheries are prerequisites for receiving
premium prices and market access [21]. Furthermore, to combat the oversupply and
overfishing of tuna, Ecuador has developed a voluntary code of conduct for the responsible
management of tuna catches. The voluntary code of conduct is voluntarily agreed to
by signatories, and it stipulates certain standards of management, including monitoring,
controlling, surveillance, and inspection of the entire value chain [28,29].

While the NGER, inter alia, aims at improving access to the world fish market, at
the same time, it can be considered a technical non-tariff trade barrier. Technical barriers
to trade consist of regulations, sanitary and phytosanitary measures, testing, and inspec-
tion [30]. Moreover, developing countries face challenges in certifying goods as being
sustainable or organic. Additional investments in suitable infrastructure are necessary to
implement certification [31].

To sum up, NGERs focus on sustainability issues and green sectors, they aim at
increasing world market access (i.e., enhancing international competitiveness), they are
non-tariff barriers to trade, and their implementation requires capabilities that developing
countries may not be able to offer, at least in the short run. Their impact on exports,
therefore, is ambiguous a priori.

3. Literature Review

NGERs are a means to implement Voluntary Sustainability Standards (VSSs) [32]. VSSs
are defined as “[ . . . ] norms and standards designed to ensure that a product is produced,
processed or transported sustainably in order to contribute to specific environmental,
social and economic targets” [32] (p. VI). While VSSs intend to reconcile environmental,
social, and economic objectives, the simultaneous achievement of all these objectives is a
challenging task as trade-offs exist between different policy goals [32].

Specifically, from a conceptual viewpoint, the question about the role of VSSs as a
trade facilitator or as a trade barrier is still unanswered. On the one hand, VSSs can enhance
exports in that they ensure product quality [33,34], lower information asymmetries [35],
and lead to a modernization of the entire value chain [36,37]. On the other hand, VSSs
might act as a trade barrier as they increase compliance and monitoring costs and make
gaining access to global value chains more challenging, which is especially an issue for
small businesses [38].

Several empirical studies have tried to answer the question of VSSs being either a trade
facilitator or a trade barrier. For example, Anderson [39] uses trade data from the years
2009 to 2013 for 15 EU countries to estimate the impact of the Global GAP Certification
on the trade of various agricultural products. The author concludes that adherence to
the Global GAP Certification has a favorable effect on both the potential of trading and
the volume of imports. Masood and Brümmer [40] use disaggregated data for banana
imports to EU countries from the years 2010 to 2012. These authors also find that the Global
GAP Certification increases the volume of banana imports to the EU. Similarly, Fiankor
et al. [41] conclude that the Global GAP Certification acts as a catalyst for the trade of
various horticultural products. These authors use bilateral trade data from the years 2010
to 2015. They also show that the trade-enhancing effect depends on the specific product
and the specific destination market considered. Ehrich and Mangelsdorf [42] use data on
12,000 food processing firms from the years 2008 to 2013. They evaluate the impact that the
International Featured Standard (IFS) has on manufacturing exports. These authors find
that the IFS increases the exchange of manufacturing goods between high- and middle-
income countries, but they conclude that the IFS did not have any effect on trade with
low-income countries.

In contrast, the findings of Elder et al. [43] suggest that VSSs have negative impacts on
farmers’ ability to compete in international markets, mainly due to the increased compliance
costs and a lack of financial resources. Based on a sample of EU countries and countries
from the European Free Trade Association, Fiankor et al. [41] estimate the impact of the
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Global GAP Certification on the trade of various horticultural products. Their results are
consistent with the view that the Global GAP Certification acts as a trade barrier.

Taken together, as, with the conceptual background, the empirical evidence regarding
the impact of VSSs on trade is also mixed. It seems that the impact of VSSs on trade is
contingent on the extent and quality of a country’s infrastructure endowment. Whether
Ecuador’s NGER, which is a specific way to adopt VSSs, is effective for Ecuador’s fishing
industry’s international competitiveness is investigated in the remaining parts of the paper.

4. Methodology and Data
4.1. Empirical Methodology

In order to estimate the short-run impact of the implementation of the NGER on
Ecuador’s share of fish exports in the world fish market, this study applies the local
projection (LP) approach developed by Jordà [25]. The LP has been used in a wide variety
of applications, for example, to study fiscal multipliers [44] and to investigate the impact of
financial crises on public debt [45].

Alternative options for estimating the dynamic impact of policies are available but are
considered inferior to local projections [46]. The first viable alternative is Vector Autoregres-
sions (VARs). According to [46], VARs are considered a “black box” since all variables are
considered endogenous. Moreover, one has to know the exact order in which the variables
enter the system of equations. Autoregressive-Distributed-Lag (ARDL) models are another
alternative to local projections. Yet, as [46] argues, “IRFs obtained using this method tend
to be lag-sensitive, therefore undermining the overall stability of the IRFs” (p. 14).

Local projections do not experience such issues as the lagged dependent variables
enter as control variables and are not used to derive the IRFs. Finally, a big advantage of
local projections over alternatives is that confidence intervals can be computed directly
using the standard errors of the estimated coefficients. There is no need to conduct Monte
Carlo simulations [46]. In a nutshell, the popularity of LPs is based on their robustness
to the misspecification of the data generation process and the relative ease with which
confidence intervals are computed [47].

This study estimates IRFs by running OLS regressions of the type:

(Xt+h − Xt−1) = αh +ψ1h(L1)Zt +ψ2h(L2)Xt−1 + βhShockt + εt+h for h = 0, 1, 2, 3, 4 (1)

where X represents the endogenous variable of interest, here, the share of Ecuador’s exports
in the world fish exports market. Z indicates the control variables, ψh(L) stands for the
polynomial lag operator, and the variable “Shock” represents the policy innovation, which
in this study is the implementation of the NGER.

h represents the forecast horizon over which the IRFs are estimated. As this study
evaluates the short-run response to the NGER, the forecast horizon is over the years 2015
to 2019. Thus, h = 0,1, 2, 3, 4. L1 (L2) has a maximum value of 4 and a minimum value of 0,
which implies that lags of the right-hand-side variables up to h = 4 are considered in the
estimations. The optimal lag length is determined by applying “Hall’s general to specific
rule” [48].

The endogenous variable in Equation (1), (Xt + h − Xt − 1), can be transformed into a
sum of first differences (i.e., (∆Xt + h + ∆Xt + h − 1 + . . . + ∆Xt)). Coefficient βh, thus, provides
the cumulative response of the dependent variable in period t + h to the NGER in period t.
The βh is estimated by OLS regressions for each forecast horizon h. The corresponding 95%
confidence interval is calculated using the standard errors of βh. As the error term in (1) is
per construction serially correlated (moving average), Newey–West standard errors with a
lag of h are applied. Using Newey–West standard errors implies that standard errors are
robust to arbitrary heteroscedasticity as well.

4.2. Variables and Data

The main endogenous variable in this study is the share of Ecuador’s fish exports in
world fish exports (variable “MarketShare”). MarketShare is a standard proxy variable for a
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country’s competitiveness in world markets [49]. MarketShare is calculated by dividing the
total fish exports of Ecuador, measured in USD, by world fish exports. Note that Ecuador
adopted the USD as its official currency.

In order to capture the supply side of the fish market, this study includes Ecuador’s
production of fish as a predictor variable in Equation (1). The variable “FishProduction”
aims at measuring Ecuador’s potential supply of fish products to the world market. With
this variable, the study implicitly controls Ecuador’s resource endowment, the institutional
setting that shapes the production process and the access and state of development of
Ecuador’s production technology [50,51]. The study also includes lagged values of variables
MarketShare and FishProduction to control for possible inertia in demand and possible
lagged impacts of production on exports.

The variable MarketShare can be split into two parts, the average price of fish exports
and export volume as a share of world export volume. Given the aim of the NGER to
enhance Ecuador’s competitiveness in the world fish market by enhancing sustainability,
the NGER’s impact on the average price is of special interest. The reputation of sustainable
production should, ceteris paribus, lead to an increase in the average price of Ecuador’s
fish exports. In additional analyses, the study, therefore, models the impact of the NGER
on the average export price of fish products and on the export volume as a share of world
export volume. The average fish export price is calculated by dividing the real fish export
value in USD (fish export value/GDP deflator) by the fish export quantity in kg. Deflation
is carried out to compensate for the impact that inflation has on the average price.

The main exogenous variable is an indicator for years with the NGER in force (variable
NGER). NGER has entry 1 for years in which the NGER is adopted (i.e., 2015–2019) and
entry 0 otherwise. To cope with potential inertia in variable MarketShare, Equation (1)
includes lags of the endogenous variable. In addition, Equation (1) includes a variable for
Ecuador’s domestic supply of fish products, that is, fish production (in USD) per capita
(variable FishProduction) and its lagged values.

The data span the years 1980 to 2019 and are taken from various sources. Data for the
value and volume of fish exports, as well as for fish production, are taken from the Food
and Agricultural Organization (FAO). Data on population are taken from the World Bank’s
World Development Indicators database. Table 1 includes the basic descriptive statistics for
the main variables used in the analysis.

Table 1. Descriptive Statistics.

Variable Obs Mean Std. Dev. Min Max

MarketShare 40 0.624 0.316 0.111 1.525
FishProduction 40 0.013 0.006 0.003 0.033

NGER 40 0.125 0.335 0.000 1.000
Real Average Price (kg) 40 18.753 8.284 4.207 37.199

Volume of Exports (Share in World Exports) 40 0.829 0.364 0.092 1.699

Table 1 demonstrates that the mean market share for fish exports is 0.62, and the
maximum and minimum values are 0.11 and 1.25, respectively. According to a recent
statement from the World Trade Organization [12], Ecuador earned USD 2.9 billion and
USD 4.6 billion from the global fish export market in the years 2012 and 2017, respectively.
During this time, the fish and aquaculture sector grew by 60% in value in the global fish
market. The mean value (over the period 1980 to 2019) of Ecuador’s fish production per
capita is USD 0.013, with maximum and minimum values of USD 0.033 and USD 0.003,
respectively. The mean price of exported fish products is USD 18.75 per kg, with a minimum
of USD 4.20 and a maximum of USD 37.19. The volume of fish exports as a percentage of
total world exports ranges from 1.7% to 0.09%, with an average value of 0.82%.
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5. Results
5.1. Unit Root Tests

A unit root in the data generation process invalidates the estimation results. In order
to determine the presence of unit roots, this study applies the Augmented Dickey–Fuller
(ADF) test [52] and the Phillips and Perron (PP) test [53]. The ADF and PP tests, which
test the null hypothesis of a unit root, indicate that MarketShare and FishProduction are
stationary at first differences (cf. Table 2). In order to select the appropriate lag length
for the ADF test, the Akaike Information Criterion (AIC) and the Schwarz Information
Criterion (SIC) are used. Both information criteria indicate the same lag length. In the PP
test, the Newey–West bandwidth selection method is used.

Table 2. Unit Root Tests.

Variable H0 ADF Test PP Test Conclusion

MarketShare I(2) −6.853 *** −6.956 *** I(1)
FishProduction I(2) −3.915 *** −9.438 *** I(1)

Note: *** indicates the level of significance at 1%.

The ADF and PP tests assume no structural breaks in the data generation process over
the estimation sample. In order to cope with the possibility of a structural break, which
may resemble the impact of a unit root, the Ziviot–Andrews test is performed [54]. This
test first tests for the presence of a structural break, and second, depending on the prior
finding, tests for the presence of a unit root [55]. The Ziviot–Andrews test leads to the
same conclusion as before: the two variables are stationary at first differences (cf. Table 3).
Therefore, variables are used in differences in the estimations. However, as mentioned
above, the endogenous variable (MarketSharet + h–MarketSharet-1) can be transformed into
a sum of the first differences and is stationary, given the results in Tables 2 and 3.

Table 3. Ziviot–Andrews Test.

Level 1st Difference

Variable t-Statistics Lag Break Point t-Statistics Lag Break Point Conclusion

MarketShare −3.332 4 1995 −7.246 4 1993 I(1)

FishProduction −4.453 4 1989 −7.218 4 1993 I(1)

Note: The critical values of the variables are at the level of 1%, 5%, and 10%, −5.34, −4.93, and −4.58.

5.2. Baseline Results

Table 4 includes the estimation results when Equation (1) is estimated for each forecast
horizon (h = 0, 1, . . . , 4). Figure 1, which is a standard IRF plot that is also used, for instance,
by [46], contains the corresponding IRF. The figure is the graphical representation of the
coefficients (the impulse responses) on the NGER shown in Table 4. Therefore, h = 0 is the
year 2015 (the year of the implementation of the NGER), h = 1 is the year 2016, and h = 4 is
the year 2019.
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Table 4. Horizon-wise OLS Estimations.

h = 0 Coef. St. Err. p-Value

FishProduction 0.608 *** 0.114 0.000
MarketShare −0.269 0.165 0.113

NGER −0.257 *** 0.080 0.003

h = 1

FishProduction 0.432 *** 0.141 0.004
MarketShare −0.156 0.123 0.214

NGER −0.42 *** 0.103 0.000

h = 2

FishProduction 0.49 *** 0.230 0.041
MarketShare −0.27 0.173 0.129

NGER −0.643 *** 0.142 0.000

h = 3

FishProduction 0.374 * 0.214 0.090
MarketShare −0.207 * 0.118 0.089

NGER −0.842 *** 0.186 0.000

h = 4

FishProduction 0.478 *** 0.162 0.006
MarketShare −0.306 * 0.156 0.060

NGER −0.952 *** 0.213 0.000
Note: *** p < 0.01, * p < 0.10; MarketShare and FishProduction are in first differences, and a lag of 0 (FishProduction)
and lag of 1 (MarketShare) are optimal according to “Hall’s general to specific rule” [48].
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Figure 1. Cumulative Response of MarketShare to NGER.

In Figure 1, the solid thick blue line depicts the cumulative impulse responses of
MarketShare at the various forecast horizons, and the dark gray solid area represents the
95% confidence interval. As is evident from the figure, the NGER seems to reduce the share
of Ecuador’s fish exports in total world fish exports. Thus, these findings may suggest that
contrary to its aim, namely enhancing market access and international competitiveness, the
NGER reduces Ecuador’s competitiveness in the world fish market. From Figure 1, one can
see that the impulse response (IR) is negative and statistically different from zero in the
year 2015. The NGER was in force for only 5.5 months in 2015, but policy measures often
need some time to unfold their impact. The significant negative impact in 2015, thus, casts
some doubt on the interpretation of the findings as a causal effect.

Indeed, around the same time as the adoption of the NGER, the fish export market
experienced a shift in consumer preferences, particularly in the two important trading
partners, the EU and the USA, and for Ecuador’s main fish product, tuna [29]. Purchasing
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decisions are increasingly determined by product attributes, taste, price, and food safety
concerns, as well as sustainability issues [56,57]. Put differently, the negative impact of the
NGER on the market share that Figure 1 indicates should not be interpreted as a causal
impact. It could merely be a correlation.

In order to investigate this issue further, this study conducts a placebo test. Specifically,
variable NGER is substituted in Equation (1) by a dummy variable (“Dummy2014”) with
entry 1 in 2014 and 0 otherwise. The basic idea is that, in 2014, the NGER was not in force
and, thus, could not be at work. If the “shock” from Dummy2014 results in a similar IRF
to the one received from the NGER, this casts severe doubt on the NGER being the cause
for the drop in MarketShare. Indeed, as Figure 2 signals, the IFR from the placebo test is
remarkably similar to that contained in Figure 1 for the NGER.
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Figure 2. Cumulative Response of MarketShare to Dummy2014.

Comparing the IRs in Figures 1 and 2 horizon-wise (horizon 0 in Figure 1 and horizon 1
in Figure 2 correspond to the same year, 2015) indicates that the impact of Dummy2014 is of
comparable size to the impact of the NGER. The confidence intervals are also overlapping,
which implies that the IRs are not statistically different. Thus, the NGER has no negative
causal impact on MarketShare. Furthermore, the NGER also does not reduce the negative
effect on international competitiveness, which set in around 2014 due to changing consumer
preferences in the US and the EU. In this sense, the results are consistent with the view
that Ecuador’s NGER is ineffective (neutral), at least in the short run. The NGER does not
achieve one of its declared goals, namely making Ecuador’s fish exports more competitive
in the world fish market, but it is also not the reason for the drop in the market share that
Ecuador has been experiencing since 2014.

5.3. Impact of the NGER on Average Price of Fish Exports and Export Volume

The value of fish exports can be split into the average price (in USD) of fish exports
and the volume of fish exports. To investigate whether the NGER is correlated with prices
and/or volume of exports and whether the NGER could stop the drop in prices and/or
in export volume which arose due to changing consumer preferences, the study estimates
Equation (1) with MarketShare substituted by variables “AveragePrice” and “Volume”,
respectively. The related IRFs are shown in Figures 3–6.



Agriculture 2023, 13, 62 9 of 14Agriculture 2023, 13, x FOR PEER REVIEW 9 of 15 
 

 

 
Figure 3. Cumulative Response of AveragePrice to NGER. 

 
Figure 4. Cumulative Response of AveragePrice to Dummy2014. 

 
Figure 5. Cumulative Response of Volume to NGER. 

Figure 3. Cumulative Response of AveragePrice to NGER.

Agriculture 2023, 13, x FOR PEER REVIEW 9 of 15 
 

 

 
Figure 3. Cumulative Response of AveragePrice to NGER. 

 
Figure 4. Cumulative Response of AveragePrice to Dummy2014. 

 
Figure 5. Cumulative Response of Volume to NGER. 

Figure 4. Cumulative Response of AveragePrice to Dummy2014.

Agriculture 2023, 13, x FOR PEER REVIEW 9 of 15 
 

 

 
Figure 3. Cumulative Response of AveragePrice to NGER. 

 
Figure 4. Cumulative Response of AveragePrice to Dummy2014. 

 
Figure 5. Cumulative Response of Volume to NGER. Figure 5. Cumulative Response of Volume to NGER.



Agriculture 2023, 13, 62 10 of 14Agriculture 2023, 13, x FOR PEER REVIEW 10 of 15 
 

 

 
Figure 6. Cumulative Response of Volume to Dummy2014. 

From the figures, one can see that the real average price is particularly negatively 
correlated at the various horizons with the NGER. In the case of Volume, there is not a 
statistically significant difference from zero regarding the effect. However, as for Market-
Share, this effect is not to be interpreted causally as the IRFs from replacing the NGER 
with Dummy2014 are statistically not distinguishable from the IRFs derived using the 
NGER as a policy innovation.  

The neutrality of the NGER with respect to AveragePrice is notable, not least as the 
NGER, inter alia aims to increase the sustainability of fish exports which should, in turn, 
lead to higher export prices [58]. Yet, according to these findings, by comparing the IRs 
shown in Figures 3 and 4, the NGER is not able to stop the fall in the average price. 

6. Discussion and Recommendation 
The findings of this study indicate the difficulties that developing countries face in 

their pursuit of achieving sustainability in production. For example, the NGER recom-
mends the adoption of strict traceability guidelines. Traceability can influence consumer 
purchasing decisions by providing essential information regarding seafood [59], and 
traceability helps to distinguish high-quality from low-quality products. Traceability is 
also a valid strategy to protect consumer health in both developed and developing nations 
[60]. However, adhering to traceability requirements is a challenging task for developing 
nations due to their limited financial resources as well as the lack of material and imma-
terial infrastructure [61,62]. Specifically, developing nations often lack the administrative 
facilities to handle the complex certification process needed to fully implement traceabil-
ity [63]. 

What follows from these results for the effective implementation of National Green 
Export Reviews? First, it is essential to have a clear understanding of how to implement 
sustainable practices from the producer’s (fishermen’s) point of view [64]. Voluntary 
measures might not be sufficient to incentivize fishers and fish producers to revert to more 
sustainable production, catching, and raising of fish. The government needs to incentivize 
(or force) the major players in the market to prioritize ecologically friendly aquaculture 
methods [65] along with better management and control of fishery resources at all levels 
[66]. Strict laws and their strict enforcement, as well as subsidies that help fishers during 
the transformation process, are essential measures for “going green and sustainable” [67]. 

Second, Ecuador also needs to have proper facilities, which includes the appropriate 
material and immaterial infrastructure, for effective implementation of the NGER. Com-
plying with standards and certification must be efficient and easy for fisher and fish pro-
ducers. 

Third, the government also needs to pay attention to building up trust in food secu-
rity at all levels of the supply chain via strict and effective inspections. A reputation of 
good (institutionalized) security standards can assist the exporters in receiving a premium 

Formatted: Not Highlight

Formatted: Not Highlight

Formatted: Not Highlight

Formatted: Not Highlight

Formatted: Not Highlight

Formatted: Not Highlight

Formatted: Not Highlight

Formatted: Not Highlight

Formatted: Not Highlight

Figure 6. Cumulative Response of Volume to Dummy2014.

From the figures, one can see that the real average price is particularly negatively
correlated at the various horizons with the NGER. In the case of Volume, there is not a
statistically significant difference from zero regarding the effect. However, as for Market-
Share, this effect is not to be interpreted causally as the IRFs from replacing the NGER with
Dummy2014 are statistically not distinguishable from the IRFs derived using the NGER as
a policy innovation.

The neutrality of the NGER with respect to AveragePrice is notable, not least as the
NGER, inter alia aims to increase the sustainability of fish exports which should, in turn,
lead to higher export prices [58]. Yet, according to these findings, by comparing the IRs
shown in Figures 3 and 4, the NGER is not able to stop the fall in the average price.

6. Discussion and Recommendation

The findings of this study indicate the difficulties that developing countries face in their
pursuit of achieving sustainability in production. For example, the NGER recommends the
adoption of strict traceability guidelines. Traceability can influence consumer purchasing
decisions by providing essential information regarding seafood [59], and traceability helps
to distinguish high-quality from low-quality products. Traceability is also a valid strategy to
protect consumer health in both developed and developing nations [60]. However, adhering
to traceability requirements is a challenging task for developing nations due to their limited
financial resources as well as the lack of material and immaterial infrastructure [61,62].
Specifically, developing nations often lack the administrative facilities to handle the complex
certification process needed to fully implement traceability [63].

What follows from these results for the effective implementation of National Green
Export Reviews? First, it is essential to have a clear understanding of how to implement
sustainable practices from the producer’s (fishermen’s) point of view [64]. Voluntary
measures might not be sufficient to incentivize fishers and fish producers to revert to
more sustainable production, catching, and raising of fish. The government needs to
incentivize (or force) the major players in the market to prioritize ecologically friendly
aquaculture methods [65] along with better management and control of fishery resources
at all levels [66]. Strict laws and their strict enforcement, as well as subsidies that help
fishers during the transformation process, are essential measures for “going green and
sustainable” [67].

Second, Ecuador also needs to have proper facilities, which includes the appropri-
ate material and immaterial infrastructure, for effective implementation of the NGER.
Complying with standards and certification must be efficient and easy for fisher and fish
producers.

Third, the government also needs to pay attention to building up trust in food security
at all levels of the supply chain via strict and effective inspections. A reputation of good
(institutionalized) security standards can assist the exporters in receiving a premium
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price from consumers, which, in turn, helps in offsetting the rising cost of trade due to
the NGER [68]. Furthermore, for policies to be effective, they should be integrated and
consistent with the standards required to avoid unnecessary restrictions [69], which is
crucial for securing a minimum market share at a lower selling price [70].

Fourth, Ecuador has to create an effective and modern accounting management register
system to record fish catch and to control the market to achieve targeted price levels by
promoting sustainable fisheries [8]. Keeping a close eye on compliance-related elements
should help in establishing a cost-effective strategy, and it should be conducive to evaluating
the effectiveness of existing regulations in light of enforcement requirements [71].

Fifth, possible changes in consumer preference must be considered when planning
and implementing trade policies [72]. Gaining some ideas about (changes in) consumer
preferences, for instance, through consumer surveys, focus groups, and interviews may aid
in the formulation of effective policies [73]. In case far-reaching changes in preferences are
indicated, effective communication of how the new policy is consistent with these changes
should be of help to convince consumers that fish products comply with their preferences.
Put differently, communication, via advertising, marketing, and fairs, of how the new
policies comply with consumer preferences is key.

7. Summary

The “National Green Export Review” (NGER) is a means to adopt Voluntary Sus-
tainability Standards (VSSs). In the case of Ecuador, the NGER was implemented in 2015
and aimed at making Ecuador’s fishing industry more sustainable in order to improve
the international market access to Ecuador’s fish products. This study applies the local
projection approach to explore the dynamic impact of the NGER on Ecuador’s share of fish
exports in the world fish market.

The results indicate that the NGER is ineffective (neutral) with respect to enhancing
the competitiveness of Ecuador’s fish products. The impulse response functions (IFRs)
derived from the NGER are statistically similar to those derived from a “placebo shock”
that occurred prior to the implementation of the NGER. This placebo shock leads to a
negative impact on variables MarketShare and AveragePrice and likely captures a change
in consumer preferences for fish products, especially for tuna, Ecuador’s main fish product
(together with shrimp). The NGER is not able to compensate for the negative impact the
change in preference has on Ecuador’s competitiveness in the world fish market. While
the NGER does not have a positive impact on Ecuador’s share in the world fish market,
the implementation of the NGER also does not act as a trade barrier. These findings are
consistent with recent literature, which stresses that the effectiveness of VSSs depends on
the infrastructure endowment of the country that adopts VSSs. In Section 6, this study
provides policy recommendations on ways to improve Ecuador’s material infrastructure so
that the NGER can be an effective means to make the fishing industry more sustainable
and, in turn, to improve the international market access of Ecuador’s fish products.

This study is not without limitations. An obvious limitation is the brief time period
since Ecuador adopted the NGER. It is possible that the NGER unfolds its positive impact
only over a longer time span. Once longer time series are available, follow-up research could
investigate whether the impulse responses to the NGER become positive and statistically
different from zero in the long run. In addition, if time series data on individual fish species,
especially tuna, are available, the analysis could be re-done with a view on the NGER’s
impact on the market share of various fish species. From a statistical perspective, follow-up
research could also investigate the presence of structural breaks in the fish export data that
are used in this study. While this study uses data in first differences due to the presence of
unit roots, there is still a possibility that structural breaks in growth rates bias the results of
this study.
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