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Introduction

In the occasion of outbreaks of animal diseases or plant 
pests, traceability allows more effective control, 
preventing their spread, minimizing the negative impact 
of this outbreaks on the agricultural sector and the 
environment.

The International Organization for 
Standardization (ISO) defines traceability as 

the ability to track the path of a food or feed 
product through the various stages of the 

food chain. 

Government agencies monitor food safety and protect the 
territory through non-tariff measures (NTMs). The UNCTAD 
provides information on each country's requirements, 
including traceability requirements, and categorizes them as 
technical NTMs. 



Contributions and objective

Our study focuses on determining the impact of traceability NTMs in 53 exporting and 58 
importing companies, covering a total of 2,081 agribusiness products. 

Different from previous 
empirical studies that 

analyzed the impact of 
SPS and TBT measures in 

a general context, we 
investigate specific NTMs 

related to traceability.

Specifics NTMs

1

Identify if the impact of 
traceability-related NTMs 

differs for trading 
partners at different 

levels of development. 

Development of 
levels database 

2

A customized database 
was created due to 

limitations in the 
UNCTAD-researcher 

database, which did not 
include important 
countries such as

European Union in the 
years of data collection 

(2019-2021). This 
problem demanded 

extensive data 
processing to adapt it for 

econometric modeling.

Customized database 

3

In order to verify the 
NTMs impacts on 

traceability-sensitive 
sectors, such as meats, 
fruits, and fisheries, we 
examined differences in 

estimates for these 
segments and the 

general agrifood sector.

Traceability-sensitive 
sectors

4



Traceability data

NTMs 
code

NTMs description

A SANITARY AND PHYTOSANITARY
Provisions to protect human, animal, and plant health and the environment that address additives, contaminants,
diseases, pests, and biodiversity. These measures include traceability requirements.

A8 Conformity assessment related to sanitary and phytosanitary conditions
A85 Traceability requirements

A851 Origin of materials and parts
A852 Processing history
A853 Distribution and location of products after delivery
A859 Traceability requirements not otherwise specified

B TECHNICAL BARRIERS TO TRADE
Technical regulations and conformity assessment procedures for product characteristics, production processes,
labeling, packaging and marking requirements, including traceability.

B8 Conformity assessment related to technical barriers to trade
B85 Traceability requirements

B851 Origin of materials and parts
B852 Processing history
B853 Distribution and location of products after delivery
B859 Traceability requirements not specified elsewhere

Table 1. Disaggregation and description of traceability related NTMs.

Source: UNCTAD



Methodology

𝑀𝑀𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 = 𝑐𝑐 + 𝛽𝛽0𝑓𝑓𝑓𝑓𝑓𝑓𝑖𝑖𝑖𝑖𝑖𝑖 +
𝛃𝛃𝟏𝟏𝐀𝐀𝟖𝟖𝟖𝟖_𝐛𝐛𝐢𝐢𝐢𝐢𝐢𝐢𝐢𝐢 + 𝛃𝛃𝟐𝟐𝐀𝐀𝟖𝟖𝟖𝟖𝟏𝟏_𝐛𝐛𝐢𝐢𝐢𝐢𝐢𝐢𝐢𝐢 + 𝛃𝛃𝟑𝟑𝐀𝐀𝟖𝟖𝟖𝟖𝟐𝟐_𝐛𝐛𝐢𝐢𝐢𝐢𝐢𝐢𝐢𝐢 + 𝛃𝛃𝟒𝟒𝐀𝐀𝟖𝟖𝟖𝟖𝟑𝟑_𝐛𝐛𝐢𝐢𝐢𝐢𝐢𝐢𝐢𝐢 + 𝛃𝛃𝟖𝟖𝐀𝐀𝟖𝟖𝟖𝟖𝟖𝟖_𝐛𝐛𝐢𝐢𝐢𝐢𝐢𝐢𝐢𝐢 + 𝛃𝛃𝟔𝟔𝐁𝐁𝟖𝟖𝟖𝟖𝟏𝟏_𝐛𝐛𝐢𝐢𝐢𝐢𝐢𝐢𝐢𝐢 +

𝛃𝛃𝟕𝟕𝐀𝐀𝟖𝟖𝟖𝟖_𝐦𝐦𝐢𝐢𝐢𝐢𝐢𝐢 + 𝛃𝛃𝟖𝟖𝐀𝐀𝟖𝟖𝟖𝟖𝟏𝟏_𝐦𝐦𝐢𝐢𝐢𝐢𝐢𝐢 + 𝛃𝛃𝟖𝟖𝐀𝐀𝟖𝟖𝟖𝟖𝟐𝟐_𝐦𝐦𝐢𝐢𝐢𝐢𝐢𝐢 + 𝛃𝛃𝟏𝟏𝟏𝟏𝐀𝐀𝟖𝟖𝟖𝟖𝟑𝟑_𝐦𝐦𝐢𝐢𝐢𝐢𝐢𝐢 + 𝛃𝛃𝟏𝟏𝟏𝟏𝐀𝐀𝟖𝟖𝟖𝟖𝟖𝟖_𝐦𝐦𝐢𝐢𝐢𝐢𝐢𝐢 +
𝛃𝛃𝟏𝟏𝟐𝟐𝐁𝐁𝟖𝟖𝟖𝟖_𝐦𝐦𝐢𝐢𝐢𝐢𝐢𝐢 + 𝛃𝛃𝟏𝟏𝟑𝟑𝐁𝐁𝟖𝟖𝟖𝟖𝟏𝟏_𝐦𝐦𝐢𝐢𝐢𝐢𝐢𝐢 + 𝛃𝛃𝟏𝟏𝟒𝟒𝐁𝐁𝟖𝟖𝟖𝟖𝟐𝟐_𝐦𝐦𝐢𝐢𝐢𝐢𝐢𝐢 + 𝛃𝛃𝟏𝟏𝟖𝟖𝐁𝐁𝟖𝟖𝟖𝟖𝟑𝟑_𝐦𝐦𝐢𝐢𝐢𝐢𝐢𝐢 + 𝛃𝛃𝟏𝟏𝟔𝟔𝐁𝐁𝟖𝟖𝟖𝟖𝟖𝟖_𝐦𝐦𝐢𝐢𝐢𝐢𝐢𝐢 + 𝛾𝛾𝑖𝑖𝑖𝑖 + 𝛿𝛿𝑖𝑖𝑖𝑖 +

𝜂𝜂𝑖𝑖𝑖𝑖 + 𝜏𝜏𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖

(1)

The empirical model adopted in this study is based on the 
gravity model, estimated in this study in equation (1):

Bilateral measures (with subscript "b") analyze 
the effect of traceability related measures 

targeted at specific trading partners.

Multilateral measures (with subscript "m") 
capture the effect of traceability related 

measures applied to all countries, without 
distinguishing the affected partner. 

NTMs starting with A are SPS 
measures; and those starting with B 

are TBT measures.



Methodology

Table 2. Description and data source of the variables to be estimated using the gravity equation.
Variable Unit Source

𝑀𝑀𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖

Nominal value of imports of good k by country i from country j in year 𝑓𝑓. The subscripts 𝑖𝑖, 𝑗𝑗 and 𝑘𝑘
are respectively 58 importing countries, 53 exporters, 2,081 six-digit products according to
the Harmonized System classification of agribusiness products according to the Ministry of
Agriculture, Livestock and Food Supply of Brazil (MAPA, 2023) and t is the period between 2012
and 2021.

Current 
USD

UN CONTRADE -
World
Integrated
Trade Solution
(WITS)

𝑓𝑓𝑓𝑓𝑓𝑓𝑖𝑖𝑖𝑖𝑖𝑖 Dummy takes value 1, if countries 𝑖𝑖 and 𝑗𝑗 have a free trade agreement; 0 otherwise. Binary Mario Larch
𝐴𝐴85𝑏𝑏𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖
𝐴𝐴𝐴𝐴𝐴_𝑏𝑏𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖
𝐴𝐴𝐴𝐴𝐴_𝑏𝑏𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖
𝐴𝐴𝐴𝐴𝐴_𝑏𝑏𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖
𝐴𝐴𝐴𝐴𝐴_𝑏𝑏𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖

Dummies take value 1 if importing country 𝑖𝑖 imposes traceability related SPS measures on
exporting country 𝑗𝑗 for good 𝑘𝑘 in year 𝑓𝑓; 0 otherwise.

Binary

UNCTAD - The
Global Database
on Non-Tariff
Measures
(TRAINS)

𝐵𝐵𝐴𝐴𝐴_𝑏𝑏𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖
Dummy take value 1 if importing country 𝑖𝑖 imposes traceability related TBT measures on
exporting country 𝑗𝑗 for good 𝑘𝑘 in year t; 0 otherwise.

Binary

𝐴𝐴85𝑚𝑚𝑖𝑖𝑖𝑖𝑖𝑖
𝐴𝐴𝐴𝐴𝐴_𝑚𝑚𝑖𝑖𝑖𝑖𝑖𝑖
𝐴𝐴𝐴𝐴𝐴_𝑚𝑚𝑖𝑖𝑖𝑖𝑖𝑖
𝐴𝐴𝐴𝐴𝐴_𝑚𝑚𝑖𝑖𝑖𝑖𝑖𝑖
𝐴𝐴𝐴𝐴𝐴_𝑚𝑚𝑖𝑖𝑖𝑖𝑖𝑖

Dummies take value 1 if importing country 𝑖𝑖 imposes traceability related SPS measures for good 𝑘𝑘
in year t; 0 otherwise.

Binary

𝐵𝐵85𝑚𝑚𝑖𝑖𝑖𝑖𝑖𝑖
𝐵𝐵𝐴𝐴𝐴_𝑚𝑚𝑖𝑖𝑖𝑖𝑖𝑖
𝐵𝐵𝐴𝐴𝐴_𝑚𝑚𝑖𝑖𝑖𝑖𝑖𝑖
𝐵𝐵𝐴𝐴𝐴_𝑚𝑚𝑖𝑖𝑖𝑖𝑖𝑖
𝐵𝐵𝐴𝐴𝐴_𝑚𝑚𝑖𝑖𝑖𝑖𝑖𝑖

Dummies take value 1 if importing country 𝑖𝑖 imposes traceability related TBT measures for good
𝑘𝑘 in year t; 0 otherwise.

Binary

𝛾𝛾𝑖𝑖𝑖𝑖, 𝛿𝛿𝑖𝑖𝑖𝑖, 
𝜏𝜏𝑖𝑖, 𝜂𝜂𝑖𝑖𝑖𝑖

Importer-year (𝜸𝜸𝒊𝒊𝒊𝒊) and exporter-year (𝜸𝜸𝒊𝒊𝒊𝒊) fixed effects (FE), which control specific
phenomena in each country and that vary over time; 𝝉𝝉𝒌𝒌 is the product EF and 𝜼𝜼𝒊𝒊𝒊𝒊 is the EF for
the country pair, which controls for pair-specific phenomena that do not vary over time.

Econometric procedures

𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 Error term

Source: Own elaboration.



Methodology

The main recommendations for using the gravity model by Yotov et al. (2016):

1

We used panel data to 
estimate the gravity model

2

Used panel data with time 
intervals rather than 

consecutive years. We used 
3 and 5 years, the last like 

We used 3 and 5 years. The 
model with 5 years was 

used  like robustness

3

We included importer-year 
(𝛾𝛾𝑖𝑖𝑖𝑖), exporter-year (𝛾𝛾𝑖𝑖𝑖𝑖)

country pair (𝜂𝜂𝑖𝑖𝑖𝑖 (and sector 
𝜏𝜏𝑖𝑖 fixed effects 

4

Used the Poisson Pseudo 
Maximum Likelihood 

(PPML) method to estimate 
the gravity model. We 

PPML-HDFE



Data Collection

Several queries were carried out, as data download was limited, resulting in a 
total of 85,632 NTMs.

2

3

4

1

UNCTAD 
detailed 
search 

database

updated 
information

years of recent 
data collection

more complete 
information

presence of 
important players



Data Processing

Data 
processing

(R software)

1 2

3 4treatment of products

base reduction through 
filters without pre-

treatment

verification of the NTMs 
implementation period

treatment of sample countries 
and differentiation of 

multilateral and bilateral 
NTMs



Data Processing

1 - Base reduction through filters without pre-treatment 

i) a simple filtering was carried out based on the NTMs codes, keeping only those related to
traceability;

ii) a temporal filter was applied to keep only the NTMs implemented between 2012 and 2021

iii) it was decided to consider the collection years 2019, 2020 and 2021 as a single year, removing
duplicate NTMs.

2 - Treatment of sample countries and differentiation of multilateral and bilateral NTMs 

i) Select only countries imposed NTMs that represented, on average, 95% of global imports
between 2012 and 2021, and the affected countries responsible for 95% of global exports;

a. European Union was split into its member countries;

b. groups of countries contained in a single cell were separated by row; and

c. “World, except (...)" was replaced by the exporters in the sample and the countries
that were exceptions were removed;

ii) multilateral NTMs codes were differentiated from bilateral ones by adding "_m" at the end of
the NTM code.



Data Processing

i) data cleaning process to remove unwanted characters without compromising the classification
of products according to the HS;

ii) We separated products by row; and

ii) products were disaggregated to achieve the 6-digit classification.

4 - Verification of the NTMs implementation period

i) for expiration dates after 2021, those containing the year 9999 and empty expiration dates, it
was considered that the NTMs were valid until 2021, the limit year of the analysis

ii) For the years between 2012 and 2020, the database expiration years were considered.

3 - Treatment of products



Figure 1. Countries imposing Traceability NTMs, Total 
number of NTMs.

Source: Own elaboration. Research results.

Figure 2. Affected countries of Traceability NTMs, Total 
number of measures

Descriptive Analysis



Source: Own elaboration. Research results.

Figure 3. Distribution of Traceability related SPS and TBT measures by sector (HS six-digit product 
disaggregation)

Descriptive Analysis
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Econometric results- summary of results



Econometric results- summary of results

Figure 5. Traceability NTMs effects on sectors. Analysis for all countries in the sample,
without income level distinction

Source: own elaboration. Research results.



Results and Discussions

• According to Figure 5 it can be seen that the same measure has different
effects depending on the sector - results for agribusiness can be very
different when individual sectors are considered.

• I can be observed that the same NTM – i) positive effects for all sectors and
countries involved ( 𝐴𝐴85𝑚𝑚𝑖𝑖𝑖𝑖𝑖𝑖  and 𝐵𝐵𝐴𝐴𝐴_𝑚𝑚𝑖𝑖𝑖𝑖𝑖𝑖) ; ii) negative effects
(𝐴𝐴85𝑏𝑏𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 and 𝐵𝐵𝐴𝐴𝐴_𝑚𝑚𝑖𝑖𝑖𝑖𝑖𝑖 measures); iii) dubious effects depending on the

sector and income level of the countries involved.

• The NMT 𝐴𝐴𝐴𝐴𝐴_𝑏𝑏𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖

• Relating the cost effect to the results found for countries with different
income levels, we find that trade in fruits and agribusiness products is
primarily affected by NTMs in traceability.



Results and Discussions

• These heterogeneous effects are due to differences in compliance costs across 
countries:

indicates that the exporter has complied with the NTM regulatory traceability 
requirements and expanded the supply of the regulated product;

• on the other hand, results from a decrease in the supply of the regulated product 
caused by the increased cost of implementing regulatory requirements

• In the analysis for all countries in the sample, there is no pattern in impact
between bilateral and multilateral measures, but in the agricultural sector
bilateral measures have a greater magnitude;

• In other sectors, the impact of multilateral measures is greater in absolute
terms than that of bilateral measures, even when all countries are considered
without distinguishing income levels.



Results and Discussions

• The results show that achieving traceability in the agri-food industry is a
challenge that can have different implications depending on the sample
studied.

• In the regulatory context, different outcomes may be related to the
diversity of stages in the production process, which requires the
involvement of different actors involved in the production chains.

• In addition, traditional food supply chains may face transparency and trust
issues due to the (lack of) centralization of information.



Conclusions

• Traceability can contribute to promoting more sustainable and safe
practices in agri-food trade, but its impact on trade varies depending on
the specific context.

• Econometric results demonstrated that these measures can have
heterogeneous effects on the sectors and countries involved.

• This result corroborates with the literature that NTMs should be analyzed
with moderation and the effects can not be generalized across sectors
and countries with different levels of development.

• Governments and public authorities need to find balanced solutions that
serve public interests, promoting efficiency and competitiveness on a
global scale and providing sufficient logistical and technological
infrastructure so that producers can adhere to traceability systems.
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