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Background of the Study

•Fish is an important commodity that is traded globally
and one billion people (at least partly) depend on
producing, processing and trading fish for their
livelihood (FAO,2016).

•The report also shows that in 2016 the developing
countries accounted for more than half of the fish
exports. In other words, the developing countries hold a
greater share of the fisheries market as compared to the
developed economies.

•For developing and least developed countries, fish is not
just used for human consumption but also adds to the
upstream and downstream values.(Kumar, 2017).
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•Despite its merits, there has also been a growing
concern about the depletion of fisheries resources at
the international level.

• It has been estimated that the loss of economic
benefits at about $50 billion a year.

•The catches from illegal and unreported fishing alone
accounted for as much as $23.5 billion annually,
representing an estimated 11 to 26 million tons of fish
and equivalent to about one-fifth of the global
reported catch.(World Bank, 2017)
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• In relation to fisheries, goal SDGs 14.6 states that by
2020, members should prohibit certain forms of fisheries
subsidies which contribute to overcapacity and
overfishing, eliminate subsidies that contribute to illegal,
unreported and unregulated fishing and refrain from
introducing new such subsidies, recognizing that
appropriate.

•Effective special and differential treatment for developing
and least developed countries should be an integral part
of the World Trade Organization fisheries subsidies
negotiation.(United Nations General Assembly, 2015).
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• In tandem with this, in the context of the WTO, the 
concrete goal of reducing or eliminating fisheries 
subsidies was included in the trade and environment 
section of the Doha Declaration while the 
negotiations are taking place within the negotiating 
group on Rules. 

•The WTO members have accepted to strengthen their 
fisheries subsidies disciplines.(Oosterveer, 2008). 

• In 2017, at the 11th WTO Ministerial conference 
members had agreed to work towards a work 
programme with a possible delivery of an agreement 
on fisheries subsidies by 2019. (WTO, 2017).



Cont..
• Further, WTO has developed a consolidated text, which includes 

various intricacies which members need to assess in order to ensure 
that the outcomes of the fisheries subsidies is one that is balanced 
and ensures policy space for the developing countries too. 

• Some of the members’ proposal for example the EU aims to reduce 
subsidies in relation to vessel capacity. 

• Hence, in this paper we will empirically examine the relationship of 
fisheries vessel capacity to the provision of fisheries subsidies of 
selected countries. 

• In the literature, there is lack of quantitative assessment determine 
the merits of the arguments.



Fisheries Subsidies in the WTO 
Negotiations

•2001- Launch of Doha Negotiation: Fisheries Subsidies 
rules to be clarified and improved

•2005 – Hong Kong Ministerial Conference –prohibition 
of certain forms of fisheries subsidies that contribute 
to overcapacity and overfishing

•2016: SDG 14.6

•2017: Mandates plus SDG 14.6

•2018: MC11: No outcome, but members agreed to 
work towards work programme with possible 
conclusion in 2019.



Subsidies and Multilateral Trading System

• Agreement on Subsidies and Countervailing Measures (ASCM).
Article 1- three conditions for prohibition of a subsidy. These
are

• Financial contribution by a government or any public body
within the territory of a member which involves: (i) direct
transfer of funds (such as grants, loans and equity infusion),
potential direct transfer of funds or liabilities (such as loan
guarantees)

• (ii) government revenue that is forgone or not collected. (iii)
goods or services provided by the government, other than
general infrastructure or purchased goods; governments
payment to a funding mechanism, or for entrusting or directing
a private entity to carry out similar functions, which would not
normally be vested by the government.



WTO Proposals
• EU aims to prohibit subsidies linked to capacity enhancement.

(i) Subsidies that increase marine fishing capacity of a vessel or
support the acquisition of equipment that increases the ability
of a fishing to find fish.(ii) subsidies that support the
construction of fishing vessels; and (iii) subsidies for the
transfer of fishing vessels to other countries through the
creation of joint venture with partners of those countries.

• The condition to grant or maintain any subsidies under the EU
proposal has been linked to stringent conditions on fisheries
management.

• NZ, Iceland and Pakistan proposal aims to prohibit subsidies for
(i) IUU, fishing activities where stocks are not assessed or are
assessed as overfished and (iii) fishing activities on the high
seas and waters of another member.



Literature Review
• More than 75% of the global fish produce is used for direct human 

consumption. The global market for fishmeal and fish oil is projected 
to reach a value of USD 14.28 billion by 2022 (Kumar, 2017).

• Fish is a major source of protein for a large portion of the world’s 
population. Even though fish is a renewable resource, it is not 
imperishable. 

• On fisheries overcapacity, according to Milazzo (1998), capacity 
refers essentially to vessels, gears and labor and how all of these are 
put to use.

• Fishery resources around the world are threatened by 
overexploitation and a host of other factors (Kahn, 2005). 
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• The increased level of seafood exports by the developing economies
reflect the fact that, for these low income countries, export of
primary commodities such as natural resources (including fish) is one
of the main sources of income and livelihood.

• The benefits from seafood exports benefit the developing countries
in many ways including contributing to poverty alleviation and food
security. (Watson et al., 2017).

• Factors that drive this overfishing include the increasing demand for
fish, international global fish trade, poor management and
ineffective monitoring of open access fisheries, illegal, unreported
and unregulated (IUU) fishing, technological innovations, short term
economic and social pressures, subsidies and overcapacity.(Bottom
et al., 2006)
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•On the latter, in the context of the WTO, there are also 
major concerns by members on the non- tariff barriers in 
relation to fisheries and environmental certification.

• Fisheries subsidies contribute to overcapacity and 
overfishing in two ways: Subsidies that reduce the cost of 
fisheries operation both in terms of capital and operational 
cost provides an incentive for fishers to increase their catch 
and profit, with an aggregate impact to further stimulate 
effort and compound resource overexploitation problems 
(Milazzo, 1998); 

• Revenue enhancing subsidies makes fishing enterprises far 
more profitable even when the fishery resources are in 
decline (Pauly et al. 2002).



Data Sources

• The present study has collected data from different secondary
sources covering the period of 2000 to 2016 for selected
countries of the high-income economies; namely Australia,
Norway, Iceland, New eland, Spain, Sweden, Argentina, Japan,
Korea and the United States.

• Data for FVGT- Fishing Vessel per Gross Tonnage has been
collected from Annual vessel and gear survey, PISCES, Licensing
Management System (LMS). Gross Tonnage represents the
total measured cubic content of the permanently enclosed
spaces of a vessel, with some allowances or deductions for
exempt spaces such as living quarters (1 gross register ton =
100 cubic feet = 2.83 cubic metres).



Variables
• PSE-fish support estimates data, which is designed to monitor

and quantify developments in fisheries policy, to establish a
common basis for policy dialogue among countries and to
provide economic data to assess the effectiveness and
efficiency.

• The NLDP – National Landing in domestic ports data taken from
ABARES, Commonwealth and State government agencies. NLDP
data measures quantity of fish, crustaceans, molluscs and other
aquatic invertebrates (and animals), residues and seaweeds
landed in ports of the reporting country by vessels registered to
that country.

• Fish export data from UN Com-trade, observed is 1000 USD
dollars. We have also collected data for the NTMs average
country imposing to them from UNCTAD NTMs database.

• Post Harvesting Technology (PHT) has been collected from the
OECD fisheries database.



The incidence of non-tariff measures

• There are two indices majorly applies in the literature

• Frequency index: accounts only for the presence or absence 
of an NTM and summarizes the percentage of products to 
which one or more NTMs are applied.

• Coverage ratio: accounts percentage of trade subject to 
NTMs for the importing country and provides a measure of 
the importance of NTMs on overall imports.

•We have calculated for main chapters. These statistics are 
simple averages across countries and thus have to be 
interpreted as representative of the use of NTMs for the 
average country. 



Incidence of Non-tariff measures



Country wise incidence NTMs



Methodology
Aim: To empirically examine the relationship of fisheries vessel
capacity to the provision of fisheries subsidies and non-tariff
measures and fisheries export for the selected countries. To
achieve these objectives, our study use of the following panel
equation.

• Panel data models examine group (individual-specific) effects, 
time effects, or both in order to deal with heterogeneity or 
individual effect that may or may not be observed. These  
effects are either fixed or random effect. 

• A fixed effect model examines if intercepts vary
across group or time period, whereas a random effect model 
explores differences in error variance components across 
individual or time period. 



• The similarity between random and fixed effect estimators is tested by a 
Hausman test. 

• We have applied Hausman test, which helps us to decide between a 
fixed and random effect regression. The probability (Prob. > chi2) is 
0.001 indicated that fixed effect is appropriate
𝑭𝑽𝑮𝑻𝒊𝒕
= 𝑩𝟎 + 𝑩𝟏𝑭𝑺𝑬𝒊𝒕 + 𝑩𝟐 𝑬𝑿𝒊𝒕 + 𝑩𝟑𝑵𝑳𝑫𝑷𝒊𝒕 + 𝑩𝟒𝑵𝑻𝑴𝒔𝒊𝒕 + 𝑩𝟓𝑷𝑯𝑻𝒊𝒕
+ 𝒆𝒊𝒕……… . . 𝟏

𝑭𝑽𝑮𝑻𝒊𝒕𝟎𝒎− 𝟐𝟑. 𝟗𝒎
= 𝑩𝟎 + 𝑩𝟏𝑭𝑺𝑬𝒊𝒕 + 𝑩𝟐 𝑬𝑿𝒊𝒕 + 𝑩𝟑𝑵𝑳𝑫𝑷𝒊𝒕 + 𝑩𝟒𝑵𝑻𝑴𝒔𝒊𝒕 + 𝑩𝟓𝑷𝑯𝑻𝒊𝒕
+ 𝒆𝒊𝒕……… . . 𝟐

𝑭𝑽𝑮𝑻𝒊𝒕𝟎𝒎− 23.9𝑚 𝑎𝑛𝑑 𝑎𝑏𝑜𝑣𝑒
= 𝑩𝟎 + 𝑩𝟏𝑭𝑺𝑬𝒊𝒕 + 𝑩𝟐 𝑬𝑿𝒊𝒕 + 𝑩𝟑𝑵𝑳𝑫𝑷𝒊𝒕 + 𝑩𝟒𝑵𝑻𝑴𝒔𝒊𝒕 + 𝑩𝟓𝑷𝑯𝑻𝒊𝒕
+ 𝒆𝒊𝒕……… . . 𝟑
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•The subscripts i and t denote country and time
period respectively

•Where B1, B2, B3, B4 and B5 are coefficients of FVGT
with respect to fish support estimated, Exports,
NLDP, NLDP, NTMs and PHT respectively. 𝑒 is the
error term in the model.



Relationship of the Variables to Vessel 
Capacity
• The FVGT measures the vessel capacity by countries. It assumes that the greater the

gross tonnage per vessel capacity the greater fishing vessels capacity to fish.

• The PSE fish support measures the amount of development support provided by the
countries to the fisheries sector. An assumption made here is that the greater the
fish support to the industry, whether direct or indirect, the marginal cost of the
individual fisher is reduced and thus the more investment in fishing vessel capacity.

• The National Landing on Domestic Port shows the amount of landing by a country in
its domestic port. If the landings are primarily on domestic ports, it is likely that the
fisheries vessels may be domesticated or incentives are provided for domestic
landing and onshore processing.

• The Non-tariff measures as a simple averages that the less the measure or the
greater the compliance rate for an individual fishing firm in the selected country, the
more it is likely to fish thus enhance vessel capacity or have high vessel capacity to
fish. The assumption here is that the fish vessel owners are also processors and hold
the value chain in fisheries from catch to processing to export.

• The relationship between PHT and vessel capacity is that, the higher the vessel
capacity the better PHT the vessel may have or the country to process the fish.



Estimated Results 

Table 1. 2: Summary Statistics on a Panel Data Set 

Variable             Mean     Std. Dev. 
              
Minimum 

                                     
Maximum  Observation  

FVGT 12.49 1.21 10.31 14.36 170 

FS Estimated 18.71 1.79 14.21 22.13 170 

Exports 21.36 0.68 20.38 23.11 170 

NLDP 20.75 1.57 17.80 23.21 170 

NTMs               32.50 0.58 64.00 2.79 170 

PHT 2.35 1.67 -0.69 5.76 170 

Note: SD = standard deviation; FVGT= Fishing Vessel per Gross Tonnage; FS Estimated= Fish Support 
Estimated; Exports= Fish Exports; NLDP= National Landing in Domestic Posrts; NTMs = to the 
percentage of total trade; PHT=Processing and harvesting technology.  
Note*: Summary Statistics are estimated using log data.  



FVGT

FS-

Estimated
Exports NLDP NTMs PHT

FVGT 1

FS Estimated 0.463 1

Exports 0.409 0.381 1

NLDP
0.677 0.359 -0.033 1

NTMs 0.156 0.166 0.151 0.103 1

PHT 0.658 0.187 0.188 0.598 0.508 1

Table 1.3: Correlations for the 
panel data set

Note: Variables were in natural logarithms.



Models

• Equation 1 aims to assess the aggregate relationship of
fisheries overcapacity, taking into account vessel sizes from
0-75m above to fisheries subsidies, non-tariff measures and
fisheries exports of selected countries. (Note: The analysis
will focus on this, the latter two equations, will be refined in
the final paper).

• Equation 2 aims to assess the specific fisheries overcapacity 
of vessel size from (0m-23.9m) to fisheries subsidies, non-
tariff measures and fisheries exports of selected countries.

• Equation 3 aims to assess the relationship of specific 
fisheries overcapacity of vessel size from (23.9m-75m above) 
to that of fisheries subsidies, non-tariff measures and 
fisheries exports of selected countries.



Model 1

Table 1.4 Estimates of Panel Results for the Year (2000–2016)- FVGT 

VARIABLES OLS FE 

FS Estimated -4.14 4.190** 

 (-2.72) (-1.895) 

Exports -1.140** -9.820** 

 (-5.71) (-3.770) 

NLDP 2.390** -2.320** 

 
(-1.19) (-9.110) 

NTMs -5,198 -4,877* 

 
(-3957) (-2,588) 

PHT -595.8** -1,114*** 

 (-281) (-189.4) 

Constant 540,730*** 680,058*** 

 (-68,637) (-25,398) 

Observations 170 170 

R-squared  0.486  
sigma_u = 701163.03 
sigma_e   47670.136     
ho 0 .995399                                                              
Standard errors in parentheses 

 

  
*** p<0.01, ** p<0.05, * p<0.1  

  
Source: Authors’ calculation. 

 



Model 2

Table 1.5 Estimates of Panel Results for the Year (2000–2016) - FVGT (0m-23.9m) 

VARIABLES OLS FE 

FS Estimated -0.008 -0.011* 

 (-0.005) (-0.006) 

Exports 0.005*** 0.005*** 

 (-0.001) (-0.001) 

NLDP 0.006*** 0.011*** 

 (-0.002) (-0.003) 

NTMs 1.890** 1.978** 

 (-9,34,434) (-9,43,353) 

PHT 127,147** -148,345** 

 (-59,598) (-69,038) 

Constant -1.916* -1.440 

  (-9.942) (-9.266) 

Observations 170 170 

R-squared   0.417 

sigma_u =  52750368 

  

  

sigma_e  =17376953 

ho 0 . 90210646                                                           

Standard errors in parentheses     

*** p<0.01, ** p<0.05, * p<0.1   

 



Model 3
Table 1.6 Estimates of Panel Results for the Year (2000–2016) - FVGT (23.9m and above) 

VARIABLES OLS FE 

FS Estimated -0.008* -0.011* 

 (-0.005) (-0.006) 

Exports 0.005*** 0.005*** 

 (-0.001) (-0.001) 

NLDP 0.008*** 0.011*** 

 (-0.002) (-0.003) 

NTMs 1.878** 1.937** 

 (-9,26,535) (-9,30,086) 

PHT 76,511 -174,935** 

 (-59,918) (-68,067) 

Constant -1.676* -1.197 

  (-1.027) (-9.134) 

Observations 170 170 

R-squared   0.567 

sigma_u = 52870568 

  

  

sigma_e  =17132555   

rho 0.90497203                                                        

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1     

 



Interpretation/ Policy Advise
• From equation 1 and Model one, using the fixed effects results,

overall the fish subsidies are positively correlated to vessel capacity.
This indicates that subsidies contribute to vessel capacity for these
developed countries with high vessel capacity. Secondly subsidies
contributing to capacity enhancement for these selected countries
include both direct and indirect subsidies.

• Advise: In the WTO negotiations on fisheries subsidies, the focus on
disciplines of subsidies for vessel capacity must be prioritized as
opposed to other areas such as “fish stocks in overfished condition”.
Members must also look at provisions to reduce vessel capacity for
countries that maintain high vessel capacity. In addition if the listing
approach is adopted then indirect subsidies disciplines should also be
discussed in addition to direct subsidies.



Interpretation/ Policy Advise

• From 1.4: Exports is negatively correlated to vessel capacity. The
reason could be that though fish is caught in the ocean, most of catch
may be consumed domestically as opposed to exports.

• Advise: In the fisheries subsidies negotiations, some of the
proponents are strongly advocating for generally accepted standards
which could even lead to acceptance of private standards for
sustainability. One of the arguments could be that these standards
could be used as a disguise to hamper imports from developing
countries. Given most fish caught by its domestic vessel is sold in the
domestic market, the imposition of strict private standards would be
a way to protect its own domestic market. There own domestic
producers may be able to meet the standards for the domestic
market but this becomes stringent on interested exporters from
foreign markets in particular from Least Developed Countries.



Interpretation/ Policy Advise
• From model 1: National Landing on Domestic Port has a negative

correlation to vessel capacity. As the vessel capacity increases, most of the
vessels presumably either catch more fish and would be landing on other
foreign ports. One of the reasons could be that the landing fees in foreign
ports would be cheaper and or these vessels also go out into distant waters
to fish thus more efficient to land in foreign ports. Another reason could be
that though these countries have a large vessel capacity, the catch per unit
may be low thus, the NLDP negatively correlated to capacity.

• In the current WTO negotiations, some members are demanding that all member 
countries adhere to Port State Measures Agreement (PSMA). The PSMA is deemed 
as a Port Standard which is also a form of NTM for port standards. As such, if 
uniform application of PSMA is applied and should developing countries and LDCs be 
unable to adhere to such standards, they are likely to lose revenue from landing and 
also processing of raw fish into value added products. The major qualifiers would be 
the developed country ports.



Interpretation/ Policy Advise
• Model 1

• The NTMs are negatively correlated to vessel capacity. The reasons for 
such relationship could be that:

• 1. NTMs in relation to export of fish heavily discipline the onshore 
fisheries process at the moment and are not related to the vessel size 
and capacity or specification.

• 2. NTMs in the ocean is more in relation to NTMs for fish resource 
extraction which are the conservation and management measures which 
has not been part of the model due to data constraint

• As such in the context of the WTO negotiations, some members are 
aiming at disciplining subsidies to onshore products and thus aim at 
imposing supply chain certification which are unilaterally imposed by 
some countries. However, caution needs be exercised as extremely 
stringent NTMs could mean that developing countries and LDCs would 
find it difficult to increase its vessel capacity. In most developing and LDC 
countries, fisheries is an abundant resource which is yet to be fully 
exploited and are source of revenue to low income and poor fisherman.

• The members in the WTO therefore need to have a strong exception to 
this in the form of special and differential treatment discussions.



Conclusions 

• From the analysis, it is evident that given the different stages of 
development between countries, particularly in regards the developed 
and the developing countries (including the LDCs), a direct elimination 
of fisheries subsidies will not have the desired outcome of achieving the 
SDGs. 

• Even though there will be a positive welfare effect resulting from the 
elimination of fisheries subsidies, the resulting adverse welfare effects 
on countries that are major producers of marine capture (which 
comprise mostly of developing countries), will probably be much bigger. 
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• As a result, the overall global welfare will be negatively affected given 
that most of the world's low-income fishermen are living in the 
developing countries.

• Thus, to ensure that the utilization of subsidies as a trade policy tool 
benefits all the members of WTO.

• Addresses the concentrate issue of illegal unreported and 
unregulated fishing, a number of global commitments in the fisheries 
sector are needed prior to the elimination of fisheries subsidies 
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