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Introduction

Vet Drug Regulation in the News
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Introduction

Vet Drug MRL & Real-World Trade
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Introduction

Objectives

The objectives of this study are to:
Ï separately identify the demand and supply trade effects of vet drug
MRLs;
Ï estimate the potential demand-increasing and supply-restricting effects in
the major meat markets.
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Empirical Strategy PPML: Parameterizing Demand & Supply Shifters

The structural gravity model with veterinary drug MRLs as demand and
supply shifters:

Xijkt = exp
[
µρM jkt +γ lnQikt −µω1R ijkt +µω2FTAijkt +µω3LNGij

+µω4COLij +µω5BDRij +µω6RLGij −µω7 lnDSTij

−µω8 ln(1+TARijkt)+κikt +κjt
]
·ϵijkt

(1)

where:
Ï Xikt : Bilateral trade flow between i & j in meat market k
Ï Mjkt : Vet drug residue regulatory index for importing country j .
Ï Rjkt : Bilateral heterogeneity in vet drug residue regulations
Ï Qikt : Production capacity of i in k

Ï κit , κjt : exporter-time & importer-time fixed effects.
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Empirical Strategy MRL-Factor-Based Regulatory Index - Mck

Following (Okunola et al., 2025), aggregate bilateral stringency index Mck :

Mck = 1
Nck

D∑
d=1

Z∑
z=1


(
1+MRLs

dz(k)

)
−

(
1+MRLcdz(k)

)
(
1+MRLs

dz(k)

)
 (2)

where:

Ï Nk(c): Number of drug-tissue MRL pairs in meat market k for c = i , j

Ï D: set of antimicrobials regulated by c = i , j in k

Ï Z : set of meat tissues (muscle for beef and pork and muscle + edible
offal for poultry markets)

Ï MRLs
dz(k): Codex MRL when it exists or median MRL, otherwise.

Ï MRLcdz(k): country-level MRLs.

Okunola A. Dennis E. & Beghin J. (2025). AEPP. https://doi.org/10.1002/aepp.13516
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Empirical Strategy MRL-Factor-Based Regulatory Index - Mck

Vet drug MRLs as Supply shifter - Rijkt

Bilateral aggregate regulatory stringency heterogeneity is defined as:

Rijkt =Mjkt −Mikt . (3)

where:
Ï Rijkt measures bilateral regulatory heterogeneity in each k .
Ï Mck is the aggregate stringency index for c = i , j in product k .


Rijkt > 0, stringent importer,
Rijkt = 0, harmonized regulations,

Rijkt < 0, stringent exporter.
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Data & Data Sources

Ï Meat Markets: beef, poultry, pork
Ï No. of HS6 products: 25
Ï Countries: 112
Ï No. of vet drugs: 410
Ï Data period: 2017–2023
Ï No of Observations: 1,255,680

IATRC December, 2025 8 / 21



Results

Market Effects of Veterinary Drug Residue Limits

Main Findings

Ï Vet drug regulations increase
demand for meat products

Ï Supply effect is smaller &
insignificant

Ï Meat market is tariff-sensitive

Ï FTA effect disappeared with
bilaterial FEs in Model III
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Results

Key Takeaways

Positive & significant demand effect:
Ï Increase consumer confidence
Ï Market segmentation where compliant exporters gain market access
Ï Reduce information asymmetries in the meat market

Positive but insignificant supply effect:
Ï Exporters may already comply with destination standards
Ï Compliance cost is already absorbed or sunk
Ï Supply effects are dominated by importer-side enforcement rather than
exporter regulation.
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Further steps...

Ongoing robustness and heterogeneity checks

Restricting to positive trade flows (intensive margin):
Ï Examine vet drug MRL effects conditional on market entry

Heterogeneous effects by trade direction:
Ï North–North trade
Ï North–South trade
Ï South–North trade
Ï South–South trade
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Appendix

Consumer Problem

max
{qd

kij }k ,i

[∑
k

∑
i

(
φkjq

d
kij

) σ−1
σ

] σ
σ−1

Subject to: ∑
k

∑
i

pkijq
d
kij =Yj (1)

Ï φkj : consumer’s perception of quality of product k .
Ï σ: constant elasticity of substitution.
Ï pkij : price of product k imported from country i to country j .
Ï qdkij : quantity of product k imported from country i to country j .

Ï Yj : national income of country j .

IATRC December, 2025 14 / 21



Appendix

Producer Problem

max
{qs

kij }j∈Θ

∑
j∈Θ

pkijq
s
kij

Subject to: [∑
j

(
τkijq

s
kij

) δ−1
δ

] δ
δ−1

=Qki (2)

Ï τkij : "iceberg melting" trade cost factor between i and j .
Ï Qki : production capacity of country i in product k .
Ï δ: non-positive constant elasticity of transformation.
Ï qskij : quantity of product k shipped from i to j .
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Appendix Equilibrium Model & Log-linear Transformation

Structural Gravity Model

Xkij =
[
Qki

πki

] σ−1
σ−δ

[
Yj

λj

] 1−δ
σ−δ [

φkj

τkij

] (σ−1)(1−δ)
σ−δ

(3)

lnXijkt =µ lnφjkt−µ lnτijkt+γ lnQikt−γ lnπikt+(1−γ) lnYjt−(1−γ) lnλjt+ϵijt
(4)

where: γ= σ−1
σ−δ & µ= (σ−1)(1−δ)

σ−δ
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Appendix Parameterizing demand shifter - φkj

Demand shifter - consumer meat quality preference

Following (Xiong and Beghin, 2014), the consumer’s perception of meat
quality φjk is parameterized as:

φjk = ρ0k exp(ρMjk) (5)

where:
Ï ρ0k consumer’s perception of food quality in the absence of
veterinary drug regulation.
Ï ρ is the estimable consumer’s perception of food quality.
Ï Mjk is the aggregate regulatory stringency for country j .
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Appendix Parameterizing supply shifter - Rjk

Bilateral trade cost: τijkt

τijkt = exp
[
(ω1Rjkt)− (ω2FTAijt)− (ω3LNGij)− (ω4COLij)

− (ω5BDRij)− (ω6RLGij)
]
(DSTij)

ω7 (1+TRFijkt)
ω8

(4)

where:
Ï Rjkt measures the bilateral regulatory heterogeneity
Ï Qikt : Production capacity of i in k

Ï κikt , κjt : exporter-time & importer-time fixed effects.
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Appendix Parameterizing supply shifter - Rjk

Vet drug MRLs as Supply shifter - Rijkt

Bilateral aggregate regulatory stringency heterogeneity is defined as:

Rijkt =Mjkt −Mikt . (5)

where:
Ï Rijkt measures bilateral regulatory heterogeneity in each k .
Ï Mck is the aggregate stringency index for c = i , j in product k .


Rijkt > 0, stringent importer,
Rijkt = 0, harmonized regulations,

Rijkt < 0, stringent exporter.
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Appendix MRL-Factor-Based Regulatory Index - Mck

Following (Okunola et al., 2025), aggregate bilateral stringency index Mck

is defined as:

Mck = 1
Nck

D∑
d=1

Z∑
z=1


(
1+MRLs

dz(k)

)
−

(
1+MRLcdz(k)

)
(
1+MRLs

dz(k)

)
 (6)

where:
Ï Nk(c): total number of drug-tissue pairs for c in k .
Ï D: set of all drugs used in producing k .
Ï Z : set of meat products (muscle for beef and pork and muscle +
edible offal for poultry markets)
Ï MRLs

dz(k): Codex MRL when it exist or median MRL, otherwise.

Ï MRLcdz(k): country-level MRLs.
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Appendix PPML: Parameterizing Demand & Supply Shifters

The structural gravity model accounting for demand and supply shifters:

Xijkt = exp
[
µρM jkt +γ lnQikt −µω1R ijkt +µω2FTAijkt +µω3LNGijkt

+µω4COLijkt +µω5BDRijkt +µω6RLGijkt −µω7 lnDSTijkt

−µω8 ln(1+TARijkt)+κikt +κjt
]
·ϵijkt

(7)

where:
Ï Xikt : Bilateral trade flow of meat products between i in k

Ï Mjkt is the regulatory index for importing country j .
Ï Rjkt measures the bilateral regulatory heterogeneity
Ï Qikt : Production capacity of i in k

Ï κikt , κjt : exporter-time & importer-time fixed effects.
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