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Abstract 

This study provides a comprehensive, quantitative forecast of the dynamic impact of the European Union Deforestation 

Regulation (EUDR) on forest product exports from nine major Asia-Pacific economies to the EU market. To address the 

complexity of this policy shock, we develop a novel two-stage forecasting framework that integrates LASSO regression for 

high-dimensional variable selection with OLS modeling. This approach generates dynamic monthly projections from October 

2025 to December 2027, simulating the policy’s effect by combining a historical proxy from the European Union Timber 

Regulation (EUTR) with a calibrated “intensity multiplier” based on the EUDR country-risk classification. Our projections 

reveal a distinct multi-phase adjustment process across the region: an immediate, sharp contraction in Q4 2025, followed by a 

period of significant volatility and supply chain disruption throughout 2026, and an uneven recovery in 2027. The findings 

underscore substantial heterogeneity in impacts driven by the EUDR risk-based framework. Standard-risk countries, such as 

Indonesia and Malaysia, are projected to face severe volatility and suppressed growth trajectories, with Malaysia’s exports 

showing particular vulnerability. In contrast, some smaller, low-risk nations like the Philippines may capitalize on a substitution 

effect, gaining market share as larger suppliers struggle with compliance. The study concludes that the EUDR acts as a powerful 

disruptive force, reshaping competitive dynamics and necessitating urgent policy responses, including enhanced traceability 

infrastructure and strategic market diversification, for Asia-Pacific exporters. 
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1. Introduction 

Forests, spanning over four billion hectares and covering 

31% of the Earth’s terrestrial surface, constitute a critical 

global commons. They are indispensable for climate stability, 

biodiversity conservation, and the livelihoods of billions. 

However, this vital ecosystem is under severe threat, with an 

estimated 10 million hectares of forest lost annually, primarily 
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driven by agricultural expansion and illegal logging. This 

persistent deforestation not only undermines global envi-

ronmental goals but also jeopardizes the long-term viability of 

forest-based economies. 

In response, major consumer markets have moved to 

eliminate deforestation from their supply chains. The Euro-

pean Union, a pivotal actor, first enacted the European Union 

Timber Regulation (EUTR) in 2013. While a pioneering step, 

the EUTR’s narrow focus on “legality” and its challeng-

es-including inconsistent enforcement and difficulties in ver-

ifying timber origin-limited its overall effectiveness. Its fail-

ure to fully stem the flow of high-risk timber into the EU 

market necessitated a more robust legislative framework, 

culminating in the adoption of the European Union Defor-

estation Regulation (EUDR) in 2023. The EUDR represents a 

fundamental paradigm shift from a legality-based to a sus-

tainability-centered approach. 

The EUDR dramatically expands the regulatory landscape. 

It broadens the scope beyond timber to include key defor-

estation-risk commodities like cattle, cocoa, coffee, palm oil, 

rubber, and soy. Crucially, it mandates stringent due diligence, 

requiring operators to provide precise geolocation data for the 

plots of land where their commodities were produced to prove 

no deforestation occurred after December 31, 2020. This 

enhanced traceability requirement, coupled with the elimina-

tion of automatic exemptions for certified products and 

strengthened penalties, closes critical loopholes that under-

mined its predecessor. 

This regulatory evolution holds profound implications for 

the Asia-Pacific region, a strategic nexus in the global forest 

product trade. The region features a deeply integrated supply 

chain: resource-rich nations like Indonesia and Malaysia are 

vital suppliers of raw materials, while manufacturing pow-

erhouses like China and Vietnam transform them into 

high-value finished products. The EU serves as a critical 

end-market for this ecosystem. For instance, China-EU trade 

in wood forest products consistently exceeds $16 billion an-

nually, underscoring a deep interdependence. Within this 

complex network, the EUDR acts as a disruptive force. Its 

stringent traceability and compliance demands pose a direct 

challenge to the region’s numerous smallholders and small 

and medium enterprises (SMEs), who often lack the technical 

and financial capacity to adapt, thereby risking their exclusion 

from EU-bound supply chains and potentially distorting es-

tablished regional trade flows. 

Despite the urgent and transformative nature of this policy, 

the current academic discourse remains predominantly qual-

itative. While existing studies adeptly outline strategic chal-

lenges and potential socio-economic consequences, there is a 

critical scarcity of systematic, quantitative assessments capa-

ble of forecasting the EUDR’s dynamic impact on trade 

volumes and patterns. This study seeks to address this press-

ing research gap. By developing a novel forecasting model, 

our research aims to move beyond conceptual analysis and 

provide data-driven, empirical insights into the regulation's 

effects on Asia-Pacific forest product trade. The ultimate 

objective is to equip policymakers, industry associations, and 

businesses with actionable intelligence, enabling evi-

dence-based strategic adaptation in the face of this trans-

formative global policy. 

2. Literature 

The existing research on the implications of the EUTR and 

its successor, the EUDR, for Asia-Pacific forest product trade 

is predominantly qualitative, with a pronounced scarcity of 

quantitative impact assessments. 

Early analyses of the EUTR largely focused on its stra-

tegic and operational implications. Yin et al. (2011) [1] and 

Hou et al. (2013) [2] argued that while the regulation 

erected short-term market access barriers, it would ulti-

mately promote sustainable forest management and en-

hance the competitiveness of verified legal timber. Sub-

sequent research, such as by Hou and Zhuang (2015) [3], 

identified adverse effects on specific export sectors, nota-

bly China's wooden furniture industry. Scholars like Brack 

(2017) [4] contextualized the EUTR within the broader 

global effort to combat illegal logging, noting its role in 

shifting due diligence burdens onto the private sector, a 

theme that has profoundly evolved under the EUDR. 

The academic focus has now decisively shifted to the 

more stringent EUDR. Recent qualitative studies consist-

ently highlight its unprecedented challenges. Mao et al. 

(2022) [5] emphasized its direct impact on commodities 

like rubber and timber, urging a significant strengthening 

of due diligence systems. From an international perspective, 

Simonnet (2023) [6] and Permatasari et al. (2024) [7] 

warned that the EUDR’s high compliance costs, particu-

larly for geolocation tracing, risk excluding smallholders in 

Southeast Asia from formal supply chains. This could 

inadvertently divert trade to markets with lower environ-

mental standards, a phenomenon known as “leakage”, 

which paradoxically might exacerbate deforestation risks 

globally (Jopke & Schoneveld, 2022) [8]. Furthermore, 

studies on specific commodities, such as those by Roldan et 

al. (2025) [9] on palm oil, illustrate the complex govern-

ance challenges and potential for trade disruption the reg-

ulation introduces for producer countries. 

In parallel, a well-established stream of quantitative re-

search on international forest product trade has extensively 

employed the gravity model, pioneered by Anderson (1979) 

[10]. This framework has been robustly applied to demon-

strate the correlation between economic mass and wood 

product exports (Larson et al., 2018) [11] and to analyze the 

determinants of China's forest trade flows (Nasrullah et al., 

2020) [12] Extensions of this model have incorporated factors 

like regulatory distance and certification to assess non-tariff 

barriers, providing a methodological foundation for analyzing 

policy impacts. 

In summary, a clear research gap persists between rich 
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qualitative studies that outline strategic challenges and estab-

lished quantitative models that have not yet been systemati-

cally applied to forecast the EUDR’s dynamic, for-

ward-looking impacts. A key exception is the recent work by 

Xu et al. (2025) [13], who employed a Computable General 

Equilibrium (CGE) model to simulate the EUDR’s effects, 

providing a crucial quantitative benchmark. However, the 

reliance on CGE models, with their inherent dependence on 

theoretical assumptions and static baseline scenarios, under-

scores the need for complementary, data-driven forecasting 

approaches. 

This study aims to contribute to bridging this gap by inte-

grating machine learning techniques to handle complex, 

high-dimensional predictors and by employing time-series 

models to project the dynamic, month-by-month impact of the 

EUDR on key Asia-Pacific economies. This methodology 

offers a flexible and empirically grounded pathway for as-

sessing the policy's multifaceted consequences, comple-

menting existing structural models. 

3. Data 

3.1. Dependent Variable: Forest Product Trade 

Data 

This study projects the dynamic trajectory of wood forest 

product exports (HS code 44) from nine key Asia-Pacific 

economies to the European Union following the implementa-

tion of the EUDR. The forecasting period extends from Oc-

tober 2025 to December 2027, capturing the critical initial 

phase of the regulation’s full implementation. The selected 

countries-Thailand, Malaysia, Vietnam, Indonesia, New 

Zealand, Singapore, Korea, Japan, and the Philip-

pines-represent a diverse cross-section of the region’s forestry 

export profiles. China is deliberately excluded from this 

analysis, as its specific circumstances have been thoroughly 

investigated in prior research, including the recent working 

paper by Hu et al. (2025) [14], which provides a focused 

benchmark. 

The empirical analysis is grounded in a balanced panel 

dataset comprising monthly export values of the relevant 

forest products from these nine countries to the EU, with 

observations spanning from January 2013 to April 2025. A 

noteworthy aspect of the data compilation involved stand-

ardizing monetary units: original export values for Thailand 

and Malaysia, reported in Thai baht and Malaysian ringgit 

respectively, were converted into U.S. dollars to maintain 

consistency across the sample. This harmonized dataset cap-

tures substantial heterogeneity in export volumes among the 

included economies, thereby offering a robust empirical 

foundation for evaluating the potential heterogeneous effects 

of the EUDR across different national contexts. 

Table 1. Descriptive Statistics of Forest Product Exports to the European Union. 

Country 
Philip-

pines 
Japan Korea 

Singa-

pore 
New Zealand 

Indone-

sia 
Vietnam Thailand Malaysia 

Unit (Million) USD USD USD USD USD USD USD Thai Baht Ringgit 

Mean 0.5327 0.3470 0.5927 0.5842 3.3493 26.6307 62.7781 126.5784 54.7765 

Median 0.4502 0.3308 0.5400 0.5185 3.2502 26.7732 57.5779 120.1666 53.6988 

Standard Deviation 0.3490 0.1382 0.2265 0.4326 1.6299 5.7671 18.1886 52.0030 13.1694 

Variance 0.1218 0.0191 0.0513 0.1871 2.6566 33.2592 330.8267 2704.3084 173.4340 

CV 0.3490 0.1382 0.2265 0.4326 1.6299 5.7671 18.1886 52.0030 13.1694 

Note: The data collection period is from January 2013 to April 2025. 

Descriptive analysis of the historical data reveals signifi-

cant heterogeneity in both export scale and stability across 

countries prior to the EUDR’s implementation. A clear hier-

archical differentiation is evident in the pattern of exports to 

the EU. Vietnam and Indonesia emerge as the region’s dom-

inant suppliers, with average monthly export values of ap-

proximately $62.78 million and $26.63 million, respectively, 

constituting the first tier. Malaysia ranks third, with average 

monthly exports of around $12.45 million. A smaller second 

tier is formed by New Zealand and Thailand, with monthly 

export values of approximately $3.35 million and $3.72 mil-

lion², respectively. In stark contrast, the export volumes from 

Korea (approx. $0.59 million), Singapore (approx. $0.58 

million), the Philippines (approx. $0.53 million), and Japan 

(approx. $0.35 million) are substantially smaller, with 

monthly averages well below $1 million, indicating a lower 

degree of trade dependency. 

In summary, the region’s wood forest product exports to the 
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EU exhibit a distinct multi-tiered structure. For export pow-

erhouses like Vietnam and Indonesia, this trade is a vital 

component of their commerce with the EU, rendering them 

highly exposed to the compliance adjustments and potential 

economic shocks of the EUDR. Other nations, due to their 

smaller trade volumes or differing degrees of volatility, are 

likely to face challenges of varying types and magnitudes. 

This historical baseline provides a crucial, differentiated 

perspective for the subsequent predictive analysis. 

3.2. Predictor Variables: Macroeconomic and 

Trade-related Indicators 

To enable a robust projection of the EUDR’s potential ef-

fects, this study systematically assembled a high-dimensional 

dataset of 46 monthly country-level variables, structured 

around three theoretically-informed dimensions: the macro-

economic environment, trade and logistics costs, and market 

supply-demand conditions. 

First, to represent the macroeconomic context, key indica-

tors were incorporated, including the benchmark interest rate 

and domestic Consumer Price Index (CPI) of each exporting 

country, as well as its exchange rate against the euro and the 

EU’s Harmonized Index of Consumer Prices (HICP). These 

variables collectively gauge the influence of monetary policy, 

currency valuation shifts, and domestic versus destina-

tion-market inflationary pressures on trade flows. 

Second, in alignment with established trade literature (e.g., 

Wang et al., 2019) [15], international crude oil prices were 

included as a core proxy for fluctuating transportation energy 

costs. This foundational measure was augmented with a con-

tainer freight rate index for major global shipping routes, 

offering a more direct and comprehensive reflection of inte-

grated logistics expenses, which encompass factors such as 

port handling efficiency and vessel capacity utilization. 

Finally, to quantify underlying economic activity and final 

market demand, the model integrates the total monthly import 

and export values for both the exporting countries and the EU. 

These figures serve as effective indicators for aggregate na-

tional production capacity and the corresponding market 

absorption potential within the European bloc. All predictor 

data were primarily compiled from authoritative sources in-

cluding the CEIC and China Economic Information Network 

databases, supplemented by official national customs statis-

tics. 

The variables underwent stationarity adjustments through 

three specific methods: (1) Δ𝑦 = 𝑦𝑡 − 100; (2) Δ𝑦 =
𝑦𝑡

𝑦𝑡−1
−

1;(3)Δ𝑦 = 𝑦𝑡 − 𝑦𝑡−1. For index-type variables defined with 

the same period of the previous year as the base period (=100), 

method (1) was applied; otherwise, method (2) was used for 

transformation. 

Table 2. Descriptive Statistics of Predictor Variables. 

Variable Name Unit Resource Mean Median 
Standard 

Deviation 
Variance CV 

EU 27 Furniture Import Volume 
Billion 

EUR 
CEIC 1.43 1.36 0.43 0.18 0.43 

EU Total Import Volume 
Billion 

EUR 
CEIC 167.45 152.57 37.88 1435.25 37.88 

China’s Export Volume of Wood 

Products for Household or Decora-

tion Use (Month-over-Month 

Growth Rate) 

% CEIC 0.00 0.00 0.56 0.31 0.56 

EUR/RMB EUR/RMB CEIC 7.65 7.72 0.41 0.17 0.41 

USD/RMB USD/RMB CEIC 6.66 6.69 0.36 0.13 0.36 

China CPI (2015=100) CEIC 107.28 107.70 6.64 44.07 6.64 

Malaysia (Plywood & Veneer) Pro-

duction Volume 

Cubic Me-

ters 

Department 

of Statistics 

Malaysia 

315322.06 
288486.

50 
79401.54 

6304604414

.15 
79401.54 

Malaysia Unemployment Rate % 

Department 

of Statistics 

Malaysia 

3.51 3.40 0.55 0.30 0.55 

Malaysia’s Total Export Volume to 

the EU 

Million 

Malaysian 

Ringgit 

Department 

of Statistics 

Malaysia 

7498.27 7282.15 1868.68 3491976.12 1868.68 
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Variable Name Unit Resource Mean Median 
Standard 

Deviation 
Variance CV 

USD/MYR USD/MYR 

Central 

Bank of 

Malaysia 

4.08 4.17 0.45 0.20 0.45 

Malaysia CPI (2010=100) 

Department 

of Statistics 

Malaysia 

120.45 120.80 7.79 60.63 7.79 

Thailand CPI (2023=100) 

Office of 

Trade Poli-

cy and 

Strategy 

93.69 92.20 3.93 15.41 3.93 

Thailand’s Total Export Volume to 

the EU 

Million 

Thai Baht 

Ministry of 

Commerce 
65899.07 

65517.8

5 
8822.00 

77827752.8

4 
8822.00 

Thailand Loan Interest Rate 

Annual 

Interest 

Rate % 

Bank of 

Thailand 
21.27 22.11 1.28 1.63 1.28 

USD/THB USD/THB 
Bank of 

Thailand 
33.23 33.07 1.93 3.71 1.93 

USD/VND USD/VND 
State Bank 

of Vietnam 
22677.52 

22947.5

0 
1032.04 1065098.59 1032.04 

Brent Crude Oil Price USD/Barrel CEIC 72.49 72.32 22.84 521.69 22.84 

HICP: Furniture, Household 

Equipment, and Routine Household 

Maintenance Price Index 

(2015=100) CEIC 104.48 100.99 6.55 42.92 6.55 

Euro Area Harmonised Index of 

Consumer Prices 
% CEIC 2.01 1.57 1.21 1.47 1.21 

Container Throughput Index: Asia: 

China 
(2015=100) CEIC 117.46 115.81 18.98 360.25 18.98 

Container Throughput Index: 

Northern Europe: Baltic Sea 
(2015=100) CEIC 122.83 125.41 14.96 223.79 14.96 

Container Throughput Index: 

Northern Europe: North Sea 
(2015=100) CEIC 106.13 105.45 7.16 51.27 7.16 

Container Throughput Index: 

Southern Europe 
(2015=100) CEIC 113.74 116.76 12.46 155.24 12.46 

Korea Unemployment Rate % 

Organisa-

tion for 

Economic 

Co-operatio

n and De-

velopment 

3.43 3.40 0.67 0.44 0.67 

Korea Loan Interest Rate 

Annual 

Interest 

Rate % 

Bank of 

Korea 
3.93 3.66 0.80 0.64 0.80 

USD/KRW USD/KRW 
Bank of 

Korea 
1184.13 1150.07 105.99 11234.27 105.99 

Korea CPI (2020=100) 
Statistics 

Korea 
101.25 99.43 7.04 49.57 7.04 

Korea Exports to EU 
Thousand 

USD 
Korea Cus-

toms Ser-

4747721.1

8 

4636431

.00 

821650.7

5 

6751099581

36.68 
821650.75 
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Variable Name Unit Resource Mean Median 
Standard 

Deviation 
Variance CV 

vice 

Indonesia Short-Term Lending / 

Interbank Money Market Interest 

Rate 

% 

Organisa-

tion for 

Economic 

Co-operatio

n and De-

velopment 

5.32 5.61 1.56 2.42 1.56 

Indonesian Rupiah to US Dollar USD/IDR 
Bank Indo-

nesia 
13909.26 

14134.5

0 
1526.11 2329000.58 1526.11 

Japan Unemployment Rate % 

Statistics 

Bureau of 

Japan 

2.91 2.80 0.52 0.27 0.52 

Japan CPI (2020=100) 

Statistics 

Bureau of 

Japan 

100.53 99.70 3.99 15.88 3.99 

Japan Exports to EU Billion JPY 

Ministry of 

Finance 

Japan 

705.33 698.14 114.48 13104.89 114.48 

Japan Preferred Loan Interest Rate 

Annual 

Interest 

Rate % 

Bank of 

Japan 
1.49 1.48 0.05 0.00 0.05 

Japan Foreign Exchange: US Dollar USD/JPY 

Mitsubishi 

UFJ Finan-

cial Group 

118.26 111.89 16.89 285.34 16.89 

New Zealand Exports to EU 
Million 

NZD 

Statistics 

New Zea-

land 

334.97 318.01 91.55 8381.57 91.55 

US Dollar to New Zealand Dollar NZD/USD 

Reserve 

Bank of 

New Zea-

land 

0.69 0.68 0.07 0.01 0.07 

New Zealand Official Cash Rate 

Annual 

Interest 

Rate % 

Reserve 

Bank of 

New Zea-

land 

2.48 2.25 1.57 2.46 1.57 

Singapore CPI (2024=100) 

Singapore 

Department 

of Statistics 

88.71 85.70 5.55 30.83 5.55 

USD/SGD USD/SGD 

Monetary 

Authority of 

Singapore 

1.35 1.35 0.05 0.00 0.05 

Singapore Exports to EU 
Million 

SGD 

Enterprise 

Singapore 
4344.64 4209.20 698.13 487380.72 698.13 

Philippines CPI (2012=100) 

Philippine 

Statistics 

Authority 

103.71 102.05 12.86 165.40 12.86 

Philippines Exports to EU 
Million 

USD 

Internation-

al Monetary 

Fund 

626.62 625.44 121.73 14818.07 121.73 
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Variable Name Unit Resource Mean Median 
Standard 

Deviation 
Variance CV 

USD/PHP USD/PHP 

Bangko 

Sentralng 

Pilipinas 

50.38 50.66 4.66 21.71 4.66 

Indonesia CPI Month-over-Month 

Growth Rate 
% 

Statistics 

Indonesia 
0.00 0.00 0.00 0.00 0.00 

Indonesia Exports to EU 
Million 

Dollar 

Statistics 

Indonesia 
1679.90 1592.53 294.19 86550.57 294.19 

Note: The data collection period is from January 2013 to April 2025. 

4. Methodology 

The empirical setting of this study, characterized by a 

high-dimensional dataset of over 40 potential predictors, 

necessitates confronting the “curse of dimensionality”. This 

abundance of variables complicates the application of con-

ventional time-series techniques and exposes standard 

econometric models, such as Ordinary Least Squares (OLS), 

to severe multicollinearity and overfitting, undermining 

out-of-sample forecasting accuracy. To address these limita-

tions, this study implements a novel two-stage forecasting 

framework that synergistically combines machine learn-

ing-based variable selection with traditional econometric 

inference. 

Stage 1: Variable Selection via LASSO 

The first stage is dedicated to high-dimensional variable 

selection. Here, we employ the Least Absolute Shrinkage and 

Selection Operator (LASSO), a penalized regression tech-

nique introduced by Tibshirani (1996) [16]. By applying an 

L1-norm penalty to the regression coefficients, LASSO effi-

ciently performs both variable selection and regularization, 

driving the coefficients of irrelevant or redundant predictors 

to zero. This results in a sparse, interpretable subset of the 

most potent predictors, effectively mitigating multicollinear-

ity and preempting overfitting. The utility of LASSO for 

distilling predictive signals from complex, high-dimensional 

datasets is well-established in the econometric literature, 

particularly in the realm of macroeconomic forecasting 

(Medeiros et al., 2021) [17]. 

The objective function of the LASSO regression in the first 

stage is expressed as: 

min
𝛽

[
1

2𝑛
∑ (𝐸𝑋𝐹𝑖 − 𝑥𝑖

𝑇𝛽)2 + 𝜆 ∑ |𝛽𝑗|
𝑝
𝑗=1

𝑛
𝑖=1 ]  

where 𝐸𝑋𝐹𝑖 is the forest product export value for observation 

𝑖, 𝑋𝑖  is the corresponding 𝑝-dimensional vector of predictor 

variables, 𝛽 = (𝛽1, 𝛽2, … , 𝛽𝑝)
𝑇
 is the parameter vector to be 

estimated, N is the sample size, and 𝜆 is the regularization 

parameter. The parameter 𝜆 governs the trade-off between 

model fit and sparsity and is selected via cross-validation. 

Stage 2: Forecasting and Inference via OLS 

In the second stage, the streamlined set of predictors iden-

tified by LASSO serves as inputs for a subsequent OLS re-

gression. This final model is used to generate the dynamic 

forecasts of export values and, crucially, to conduct statistical 

inference. A primary advantage of this two-stage LAS-

SO-OLS hybrid is that it preserves the interpretability and 

straightforward inferential procedures of OLS, allowing for 

the construction of reliable confidence intervals around the 

forecasts. 

The core innovation of this framework lies in its systematic 

integration of the distinct strengths of both methods: the ro-

bust dimensionality reduction and feature selection capability 

of LASSO, combined with the transparent and statistically 

efficient estimation of OLS. Furthermore, this entire 

two-stage procedure is applied independently at each forecast 

horizon. This design acknowledges and captures the potential 

dynamic evolution of key drivers over time; for example, 

short-term fluctuations may be more sensitive to variables like 

freight rates, while long-term trends could be governed by 

fundamental macroeconomic indicators like interest rates. 

This flexible, horizon-specific approach ensures a more nu-

anced and reliable quantification of the EUDR’s multifaceted 

impacts. 

5. Empirical Results and Analysis 

Based on the methodological framework established in the 

preceding section, this study generates quantitative forecasts 

for the value of forest product exports from nine key 

Asia-Pacific economies to the European Union. The projec-

tion window extends from October 2025 to December 2027-a 

deliberately selected 27-month period that fully encapsulates 

the critical phased implementation of the EUDR. This 

timeframe is strategically significant as it captures the entire 

regulatory transition, beginning with the application of the 

rules to large enterprises in December 2025 and concluding 

with their full extension to Small and Medium-sized Enter-
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prises (SMEs) by mid-2026. By spanning this complete 

rollout sequence, the forecasts are uniquely positioned to 

illuminate the policy's dynamic and evolving impact on trade 

flows, providing a robust empirical basis for analyzing both 

its immediate and longer-term effects. 

5.1. Aggregate Trend Analysis 

The quantitative projections reveal that the implementation 

of the EUDR will impose a significant, multi-phase impact on 

forest product exports from the Asia-Pacific region, charac-

terized by distinct periods of initial contraction, subsequent 

adjustment, and eventual-though uneven-stabilization. As 

illustrated in Figure 1, the aggregate export trend follows a 

trajectory that can be summarized as “short-term contraction, 

mid-term turbulence, and a long-term, divergent recovery”. 

The initial phase, spanning the fourth quarter of 2025, is 

marked by a sharp, widespread decline in exports—a period 

of “immediate regulatory shock”. This downturn is largely 

attributable to profound compliance uncertainty and opera-

tional disruptions as the regulation takes effect. Market-wide 

hesitation, coupled with inevitable bottlenecks in establishing 

due diligence protocols, leads to a palpable constriction of 

trade flows, reflecting an industry-wide adaptation to the new 

compliance reality. 

This is followed by a critical “extended adjustment and 

volatility” phase throughout 2026. During this period, export 

values for most countries are projected to exhibit pronounced 

instability, reflected in the wide confidence intervals of our 

forecasts. This sustained volatility is not merely a direct 

market reaction but a tangible manifestation of supply chains 

undergoing profound restructuring. Contributing factors in-

clude the time-intensive process for large enterprises to fully 

operationalize their due diligence systems, prolonged customs 

inspections under stricter traceability requirements, and the 

systematic filtering of non-compliant, high-risk products from 

EU-bound shipments. A notable inflection point occurs fol-

lowing the regulation's extension to SMEs in mid-2026, with 

aggregate exports dipping to a projected trough in the third 

quarter. This secondary decline underscores the dispropor-

tionate compliance burden on smaller operators, who often 

lack the technical and financial resources to adapt swiftly, 

resulting in the temporary or permanent exit of a significant 

segment of suppliers from the EU market. 

By 2027, the market begins to converge toward a “new, 

albeit uneven, equilibrium”. A gradual rebound in aggregate 

volumes suggests that surviving market participants are pro-

gressively internalizing the new regulatory costs and opera-

tional requirements. However, this recovery is fundamentally 

divergent. More adaptable economies with robust regulatory 

frameworks, such as New Zealand and the Philippines, are 

projected to stabilize at revised export levels. In contrast, 

major manufacturing hubs like Vietnam and Malaysia con-

tinue to experience monthly fluctuations significantly above 

their historical norms, indicating that their complex, mul-

ti-tiered supply chains have not yet achieved full stability 

under the EUDR's stringent traceability demands. 

 
Figure 1. Asia-Pacific Forest Product Exports Aggregate Trend. 

5.2. Heterogeneity by Risk Classification 

A comparative analysis of countries under different EUDR 

risk classifications provides compelling evidence of how the 

regulatory framework translates formal risk ratings into con-

crete trade implications. The forecast trajectories reveal a 

distinct divergence between standard-risk and low-risk juris-

dictions, facing substantially more severe market challenges 

than their low-risk counterparts. 
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The export projections for these two Southeast Asian na-

tions are characterized by pronounced volatility and signifi-

cantly wider confidence intervals, reflecting deep-seated 

market uncertainty about their compliance capabilities and 

supply chain readiness. Particularly striking is Malaysia’s 

trajectory, which shows a precipitous decline in projected 

export value, with forecasts dipping below zero within the 

confidence interval during multiple months leading to March 

2027. This pattern suggests a genuine risk of cyclical trade 

disruptions, likely stemming from systemic obstacles in 

meeting the EUDR’s stringent geolocation and deforesta-

tion-free verification requirements across complex supply 

chains. 

In marked contrast, most low-risk economies such as Japan 

and Korea demonstrate considerably greater resilience. While 

experiencing initial regulatory shocks, their export values 

fluctuate within relatively narrow bands around historical 

averages, indicating robust shock-absorption capacity and 

smoother regulatory adaptation. This divergence underscores 

that the EUDR’s risk rating operates not merely as an ad-

ministrative label but as a powerful market signal that directly 

influences trade partner confidence, financing conditions, and 

insurance costs. The regulatory classification thus appears to 

create a self-reinforcing cycle where higher-risk ratings am-

plify market uncertainty and potentially exacerbate adverse 

trade impacts, while lower-risk status provides stability and 

competitive advantage in the new regulatory environment. 

This risk-based differentiation mechanism fundamentally 

reshapes competitive dynamics within the Asia-Pacific forest 

products trade, potentially altering long-established trade 

patterns and supply chain relationships in the region. 

5.3. Heterogeneity by Export Scale 

The implementation of the EUDR has elicited markedly 

divergent responses from Asia-Pacific exporters, with a clear 

dichotomy emerging between large-scale traders and their 

smaller counterparts. Major exporters such as Vietnam, In-

donesia, and Malaysia, which support vast industrial clusters 

and complex multi-tiered supply chains, are projected to en-

dure the most severe absolute fluctuations. Their monthly 

export values are forecast to swing by tens of millions of 

dollars, reflecting the profound systemic adjustments, wide-

spread certification bottlenecks, and significant order delays 

faced by their extensive production networks. 

In contrast, the trajectories of smaller exporters reveal a dif-

ferent dynamic. The Philippines, in particular, presents a 

compelling case study of a potential “market substitution effect” 

in action. As illustrated in Figure 2, after absorbing a brief 

initial shock, the country’s exports to the EU embark on a sus-

tained and robust upward trajectory. Growing from a near-zero 

baseline in late 2025, its monthly export value is projected to 

plateau at approximately $1 million by late 2026-a level that 

substantially exceeds its historical performance. This coun-

ter-cyclial growth pattern strongly suggests that as dominant 

suppliers like Vietnam and Indonesia grapple with compli-

ance-driven supply instability, smaller and more agile econo-

mies can capitalize on emerging gaps in the EU market. Pro-

vided they possess relatively transparent supply chains and can 

demonstrate regulatory compliance, these smaller players are 

positioned to respond swiftly to shifting European demand, 

thereby achieving notable market share gains. 

 
Figure 2. Philippines’ Forest Product Exports Trend. 
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5.4. In-depth Analysis of Core Nations 

A comparative analysis of Japan and Malaysia, the two im-

portant timber suppliers in the region, uncovers divergent nar-

ratives of regulatory adaptation. Classified as low-risk, Japan’s 

exports demonstrate minimal structural break post-EUDR 

implementation, with forecasts remaining within narrow con-

fidence intervals throughout the projection horizon (Figure 3). 

Japan experiences only a modest, short-lived export decline 

following the EUDR implementation, with values quickly 

reverting to near-baseline levels and maintaining remarkable 

stability throughout the forecast period. This resilience reflects 

its advanced compliance infrastructure and supply chain coor-

dination, enabling smooth adaptation across both large enter-

prises and SMEs. Japan’s stable, predictable export perfor-

mance underscores how institutional readiness and low-risk 

status can effectively mitigate trade disruption, positioning it as 

a reliable anchor in the post-EUDR market landscape. 

 
Figure 3. Japan’s Forest Product Exports Trend. 

 
Figure 4. Malaysia’s Forest Product Exports Trend. 

Based on the forecast trajectory, Malaysia’s adaptation to the 

EUDR reveals a pattern of stress that distinguishes it from other 

regional suppliers (see Figure 4). As a standard-risk country, 

Malaysia's export projection demonstrates persistent instability 
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throughout the forecast period, characterized by deep fluctua-

tions and a possible failure to regain pre-regulation export 

levels. Following the EUDR’s implementation for large enter-

prises in late 2025, Malaysia’s exports undergo a severe and 

prolonged contraction, and its recovery momentum remains 

weak and fragmented. The extension of the regulation to SMEs 

in mid-2026 triggers further deterioration, pushing export val-

ues toward historical lows by early 2027. This continued de-

cline reflects fundamental compliance challenges—particularly 

in verifying deforestation-free supply chains across its complex 

timber sectors. The persistently wide confidence intervals 

throughout the projection indicate substantial market uncer-

tainty regarding Malaysia’s ability to meet EUDR’s stringent 

traceability requirements. 

6. Conclusion 

This study represents the first systematic attempt to quan-

titatively forecast the dynamic impacts of the EUDR on forest 

product exports from key Asia-Pacific economies. By de-

veloping a novel forecasting framework combining machine 

learning with econometric analysis, we simulate trade evolu-

tion across a 27-month implementation period. Our analysis 

reveals a complex regional adjustment pattern characterized 

by three distinct phases: initial contraction, mid-term turbu-

lence, and an uneven recovery. 

Four principal findings emerge from our research. First, the 

EUDR’s aggregate impact will be substantially disruptive, with 

the most severe effects occurring during initial implementation 

and a secondary shock wave emerging when the regulation 

extends to smaller enterprises. Second, the EU’s country-risk 

classification system functions as a powerful economic signal 

that directly translates into tangible trade consequences, ex-

posing standard and high-risk nations to heightened volatility 

and constrained growth prospects. Third, the disruption af-

fecting major suppliers creates measurable substitution effects, 

opening strategic opportunities for smaller, well-prepared 

low-risk countries to gain market share. Finally, even techni-

cally compliant major exporters like Vietnam face significant 

supply chain stress tests, experiencing whiplash effects from 

inventory fluctuations that substantially destabilize trade flows. 

These empirical findings yield several critical policy im-

plications. For Asia-Pacific governments, our results high-

light the urgent need for targeted support mechanisms for 

small and medium enterprises, particularly through enhanced 

traceability infrastructure, capacity-building programs, and 

financial assistance for certification processes. For stand-

ard-risk nations including Indonesia and Malaysia, pursuing 

dual strategies of improving domestic forest governance to 

achieve lower risk ratings while simultaneously diversifying 

export markets appears essential for mitigating long-term 

economic damage. For industry stakeholders, our forecasts 

underscore the necessity of investing in supply chain trans-

parency, adopting geolocation technologies, and developing 

strategic market diversification to build resilience against 

future regulatory shocks. 
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CPI Consumer Price Index 

HICP Harmonized Index of Consumer Prices 

EUDR European Union Deforestation Regulation 
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