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The focus of this study is five OECD countries: Germany, the USA, France,
Australia and Japan, and their agricultural policies between 2000 and 2024 and
their impact on food security and environmental sustainability more broadly. The
study operationalizes policy coherence by means of a multidimensional policy
coherence index based on three dimensions of policy coherence: policy goals,
policy instruments, and policy implementation coordination, using a problem-
based research design with features of policy mapping, quantitative coherence
indexing, causal loop diagramming, comparative case analysis, and partial
equilibrium simulation. The results show that the overall coherence level in
Australia is the highest (0.786), whereas the lowest is in Japan (0.489); regions
with high coherence had a composite score on food security (389.5) compared to
300.1in lower coherence regions and showed a decrease in year-on-year volatility
(8.92 percent to 2.34 percent). The benefits of coherence are significant in terms
of environmental externalities, with a reduction of nitrous oxide emissions from
8.47 to 2.34 kg/halyear, as well as a shift from a net loss to net gain of soil organic
carbon (from negative 0.87 to positive 0.24 tonnes/halyear), and increase in
biodiversity intactness from 62.4 percent to 85.2 percent, respectively, when
moving from low to high coherence quartiles. A key challenge identified is the
institutional fragmentation, which is characterized by almost twelve ministries
involved in the fragmented system, in comparison to almost three ministries
involved in the centralized system, while budget alignment is 0.347, 0.842,
respectively. Net welfare effects for synergistic instrument combinations,
especially for research and development support and extension services, are 1,247
million US dollars, while antagonistic instrument combinations, like subsidies and
trade tariffs, cause large net welfare losses of over 847 million US dollars per
year. A unique integrated coherence approach shows that it delivers positive
results simultaneously on all three pillars—economics, social welfare and
environment—in terms of reduction of greenhouse gas emissions, improvement in
water quality and social welfare gains of almost 124 billion USD. The study also
finds that policy coherence is an observable and tangible factor influencing the
performance of the agricultural system and that it needs to be planned for in the
policy design, for the existence of cross-sectoral co-ordination mechanisms, such
as the establishment of joint budgeting processes and inter-ministerial committees,
and for the systematic inclusion of stakeholders in co-ordinating the policy
process, because of the significant costs of fragmented governance.
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INTRODUCTION

The paper will discuss the coherence of agricultural policies and their wider implications for the
food and agricultural sector in tackling the challenges of food security globally (specifically in
OECD countries) (Brooks, 2013). One of the major hurdles is the need to reform current
agricultural support policies that frequently cause negative environmental externalities and drive
market distortions (OECD, 2021). In the past, various countries have subsidized agriculture after
World War 1l in order to support their national food production, resulting in overproduction,
environmental issues and market distortions (Agarwala et al., 2022). But the policy reform agenda
of modern agriculture in OECD countries has increasingly focused on reducing such distortions,
moving towards more specific and long-term oriented policy interventions to foster productivity
and sustainability (Brooks, 2013; "Innovation, Productivity and Sustainability in Food and
Agriculture”, 2019). This shift, however, reflects a growing, more sophisticated notion of food
security, that has moved beyond availability, to include access, utilisation, stability, but more than
ever now, agency and sustainability (Barel-Shaked & Buda, 2024). This is an interpretation that
has multiple aspects and requires a comprehensive shift in the policy instruments to increase
agricultural resilience and adaptability, which should go beyond the mere focus on maximizing
output towards integrated policies in a socio-economic and ecological perspective (Agarwala et
al., 2022). Food security is a complex policy issue because it is understood differently by parties,
depending on their interests and policy stances (Barel-Shaked and Buda, 2024). Different
interpretations frequently result in policy incoherence, that is, policies and interventions which are
sometimes from different policy and governmental political cycles, can have a counterproductive
effect on overall innovation, productivity and sustainability effects (“Innovation, Productivity and
Sustainability in Food and Agriculture,” 2019). Therefore, an in-depth examination of policy
coherence in various sectors is important to grasp the interlinkages and tensions between
environmental, economic and social policies and support to the creation of more comprehensive
and impactful policy approaches (Agarwala et al., 2022; Zamani et al., 2025). Policy coherence
refers to the cohesive coordination of policies among different government sectors or ministries,
supporting a variety of interventions complementing food security goals (M et al., 2024). It is
especially true in the agricultural sector, where the linkage between food security and
environmental sustainability can create a 'false dilemma'’ situation that could cause inaction on

some of the most pressing decisions to make for a coherent policy framework (Zezza, 2023). In

74



Indus Journal of Agriculture and Biology (IJAB) Volume 5, Issue 1, 2026

some subsystems, policy objectives are not oriented or do not align, which greatly affects the co-
ordinated response to cross-cutting issues, such as food security (Candel, 2016). By contrast, there
is strong coherence when the policy objectives of subsystems are explicitly aligned with each other
to usefully address multi-faceted policy problems, for example by tackling externalities, finding
synergies or developing integrated policy strategies (Candel, 2016). This requires inter-sectoral
cooperation, as food security policy implications go beyond agriculture to also include health, the
environment and economic development (Kushitor et al., 2022; Robertson, 2014). It can also result
in disjointed efforts, such as when the goals of different government departments or agencies are
mistargeted or misaligned, reducing the impact of food systems intervention (Mouél et al., 2018).
To do this, it is necessary to grasp the linkages between various policy domains, and to analyse
policy integration, which involves assessing how a cross-cutting issue such as functioning of a
food system is approached in a holistic manner by a policy configuration of a governance system
(Candel & Daugbjerg, 2019). This paper will therefore review the entire context of agricultural
policies and discuss the aspects of incoherence and recommend the way forward in terms of better
policy coordination to achieve long-term food security and sustainability. This analysis is not only
about considering the formulation of policies, but also about considering the implementation of
policies, and including the input from local stakeholders, and capturing the nuances that often are
missed in theoretical evaluations (Mooren et al., 2025). This evaluative approach also applies to
the complexity of interactions between the different policy sectors, which frequently are very low
in coherence but interdependent, e.g., agricultural and environmental policies (Monticone et al.,
2023). This disintegration is often seen as a cause of contrasting policies and disjointed decision
making, which in turn hampers the realization of food security and environmental sustainability
targets (Kasim et al., 2023; Mohammadi et al., 2022). This disjunction highlights the need for a
systematic analysis of policy interactions to find commonalities as well as disagreements in order
to create more comprehensive and strong policy frameworks (Platjouw et al., 2023; Tchinda &
Talbot, 2023). It is important to adopt a holistic approach to policy analysis, as siloed governance
is inadequate to achieve synergies between different sectors and sectors (Edwards et al. 2024). In
this regard, a detailed review of policy coordination mechanisms is necessary to understand their
effectiveness in reducing policy gaps and promoting inter-ministerial coordination and
collaboration (Dobie, 2023; Hlahla et al., 2023). Furthermore, in order to create policies that are

coherent in principle but also implementable in practice, it is essential to understand the
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institutional architectures which support or hinder the cross-sectoral integration process (Goh et
al., 2024). That includes a critical evaluation of the interaction between policy instruments and
their cascading effects, not just across agricultural, environmental and socio-economic fields, but
especially in designing synergies, rather than simply reducing potential conflicts (Murphy &
hUallachain, 2024). Therefore, more extensive research on current policy architectures is
recommended to identify potential inconsistencies that may have emerged due to the successive
accumulation of policy layers and different policy frameworks, creating challenges in achieving
the broader policy objective of food systems (Dwyer, 2021; Vialatte et al., 2023). An integrated
assessment framework is needed that assesses the performance of agricultural systems on
economic, social and environmental levels at various scales (local to regional) and involves both
formal and informal multi-stakeholder assessments (Bhandari et al., 2024; Kugelberg et al., 2020).
An evaluation approach should take into account how policy design and implementation outcomes
interact, particularly with regard to land tenure and conservation, which are often neglected aspects
of agroforestry policy even though they are very relevant for ensuring long term food security and
sustainable land use (Venn et al., 2024). Furthermore, setting up research networks and “living
labs” can complement policy development process through opportunities to conduct long-term
experiments with agroforestry systems, enabling agenda-oriented financial mechanisms in
agricultural policies and planning based on evidence (Alali et al., 2025). This holistic approach
recognizes that the institutional fragmentation can hinder policy implementation, especially in
agroforestry where multiple governmental departments are responsible for this policy (Zinngrebe
et al., 2020).

METHODOLOGY

In this study, a problem-based approach to research is applied to the study of policy coherence
because the challenge of conflicting governance and policy instruments are systemic failures that
need a diagnostic and a prescriptive approach. The research is organised around a multi-stage
analytical framework comprising of qualitative policy mapping, quantitative coherence assessment
and comparative case analysis of selected OECD countries. The problem-based orientation
requires to extend beyond content-focused descriptions of policy to an evaluative approach that

uncovers the causal drivers of policy incoherence and suggests feasible avenues for reform.

76



Indus Journal of Agriculture and Biology (IJAB) Volume 5, Issue 1, 2026

The initial methodological step is systematic policy mapping and document analysis. Content
analysis is applied to a purposive sample of agricultural, environmental and trade policies from
five OECD countries that are chosen to capture variation in the intensity of agriculture, the nature
of the subsidy systems and institutional structures. Policy documents from 2000 to 2024 are coded
on a policy hierarchy of policy goals, policy tools and policy outcomes. Inter-coder agreement
testing is done to ensure coding reliability and Cohen's kappa coefficient is calculated to check the
consistency of the coding. The mapping exercise helps on the one hand to identify formal policy

objectives in areas and is the empirical basis on which coherence evaluations are based.

The second stage operationalizes policy coherence using a quantitative index. Coherence is defined
as the extent of policy convergence across subsystems, on three dimensions: goal alignment,
instrument consistency, and implementation coordination. In between the policy domains (e.g.
agriculture and environment) a coherence score is calculated for each domain combination based
on the weighted total of the pairwise comparisons. Define the normalized priority weight wik for
objective k, for the i-th policy domain, with the sum of the weights equal to 1 for each domain.
The coherence index between two domains i and j is given by:

1 T
Cij =1— 2; |wir — wk|

where n is the total number of objectives that are identified in both areas of the policy. The range
of this index is [0, 1] with zero indicating maximum incoherence (e.g., weights are maximally
divergent) and one indicating perfect coherence (e.g., identical weights). Scores less than 0.5
signify that there is substantive misalignment that needs policy interventions. This index is
computed in a recursive way for every domain pair, and the coherence matrix represents coherent

integration patterns of the entire system.

The third stage uses causal loop diagramming to map out dynamic relationships between policy
tools and food system outcomes. This study, using a system dynamics methodology, creates
qualitative causal maps through interviews with stakeholders and policy documentation. There are
feedbacks between key variables, such as food price volatility, the intensity of land use,
environmental indicators, and the level of subsidies, which represent some reinforcing and

balancing dynamics. This method makes it possible to illustrate policy incoherence's path
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dependent and lock-in consequences, like the endurance of environmentally damaging subsidies
because of sectoral opposition to reform. The validation workshops with stakeholders (farmers,
environmental regulators, and agricultural officials) are held to inform and refine causal models

and grounded interpretation.

The fourth stage is comparative case analysis over three policy areas with established coherence
problems: agricultural subsidies and biodiversity conservation, trade liberalization and domestic
food security, and innovation policy and sustainability requirements. Process tracing is a within-
case analytical approach that tests mechanisms and sequences events and identifies critical
junctures, where policy misalignment was created or resolved. Examples of Evidence sources are
legislative, ministerial correspondence, policy evaluations, and secondary literature. Cross case
synthesis reveals common themes of institutional fragmentation (e.g. conflicting ministerial
priorities and electoral timing) and effectiveness (e.g. co-ordinated budgeting and co-ordinated

impact assessments).

Finally, a policy simulation exercise estimates welfare and environmental benefits of the coherence
improvements. The study is based on a partial equilibrium model of agricultural markets and
contrasts incoherent baseline scenarios with counterfactual coordinated scenarios. The net social

benefit adjustment is the approximation of:

AW = Z (ACS; + APS; — ASC; — AE;)

where ACSi is the change in consumer surplus in sector i, APSiis the change in producer
surplus, ASCi is the reduction in subsidy costs from eliminated redundancies, andAEi is the
monetized environmental benefit from improved land use and reduced externalities. Parameter
values are drawn from OECD agricultural support estimates and environmental valuation
literature, with sensitivity analysis conducted across low, medium, and high elasticity assumptions.
The simulation does not purport to forecast exact outcomes but rather to demonstrate the order-of-
magnitude benefits potentially achievable through policy coordination, thereby strengthening the
normative case for reform. Ethical considerations include the anonymization of stakeholder

interview data and transparent reporting of model assumptions and limitations.
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RESULTS

As shown in Table 1, although no country shows a negative score, Australia shows the highest
score of 0.786, while Japan exhibits the lowest score of 0.489, and the United States has the highest
within-country variance with a score of 0.092, meaning that there is a relatively large variance
across policy domains. The deadweight losses of the decoupled area payments are 42.7 USD per
hectare, while for price support payments they are 347.2 USD per hectare, and for agri-
environmental payments they are 8.9 out of 10, the highest, regarding their contribution to
biodiversity. Table 3 shows a monotonic relationship between the coherence quartile and the
composite FSN scores, with high-coherence regimes performing 89.4 points higher on the
composite FSN score than the low-coherence regimes (389.5 versus 300.1), and reducing the
volatility of the composite FSN score from 8.92 percent to 2.34 percent. The environmental
dividend of coherence shows that shifting from the lowest to the highest quartile of coherence
leads to a reduction in N20 emissions by 72.4 percent (from 8.47 to 2.34 kg per hectare per year),
in soil organic carbon from a net loss of negative 0.87 tC per hectare per year to a net gain of
positive 0.24 tC per hectare per year, and in biodiversity intactness by 22.8 percentage points.
Table 5 highlights fragmentation of institutions as an important factor, in which fragmented
systems have 11.8 ministries while centralized systems have 3.2 ministries, and budget alignment
falls from 0.842 to 0.347. As shown in Table 6, R&D support and extension services prove to have
the highest synergic effect with a positive beta coefficient of 0.634 and p-value of <0.001, leading
to an increase in net welfare benefits of 1,247.3 million USD, while the combination of subsidies
and trade tariffs shows antagonistic effects with a negative beta coefficient of 0.473 and p-value
of 0.003. As explained in the preceding section, Table 7 demonstrates how Japan's high annual
coherence gain of only plus 0.0043 is partly attributable to its high policy layering index (0.623)
and its high path dependency index (0.712). The systemic communication and accountability gaps
are represented in Table 8, which shows a difference of 0.295 between highest stakeholder
coherence recorded by agricultural bureaucrats (0.743) and lowest stakeholder coherence recorded
by consumer organisations (0.448). Table 9 shows that the integrated coherence scenario delivers
positive changes on all indicators; GDP at +0.42 percent, agriculture at +1.23 percent, farm income
at +2.34 percent, consumer prices at minus 0.87 percent, GHG emissions at minus 143.1 MtCO2e
(1,104.2 against BAsU's 1,247.3), and social welfare gain at +123.8 billion USD.
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Table 1: Comparative Policy Coherence Indices Across OECD Member States (2020-2024)

Count | Agricult | Agricult | Environ | Overall | Stand | Polic | Number | Stakehol
ry ure- ure- ment- Cohere | ard y of der
Environ | Trade Trade nce Deviat | Cycl | Conflicti | Satisfact
ment Coheren | Coherenc ion e ng ion (0-1)
Coheren ce e Leng | Instrum
ce th ents
(vea
rs)
Germ 0.732 0.689 | 0.714plus | 0.712 | 0.022 | 4.0 12 0.684
any plus or plusor | or minus
minus minus 0.018
0.014 0.022
Unite 0.548 0.723 | 0.592plus | 0.621 | 0.092 | 5.0 24 0.521
d plus or plusor | or minus
States minus minus 0.027
0.031 0.015
Franc 0.667 0.641 |0.638plus | 0.649 | 0.016 | 5.0 18 0.598
e plus or plusor | or minus
minus minus 0.024
0.023 0.019
Austra | 0.789 0.812 | 0.756plus | 0.786 | 0.028 | 3.0 7 0.801
lia plus or plusor | or minus
minus minus 0.013
0.011 0.009
Japan 0.456 0523 | 0.489plus | 0.489 | 0.034 | 4.0 31 0.387
plus or plusor | or minus
minus minus 0.044
0.042 0.038
OEC 0.638 0.678 | 0.638plus | 0.651 | 0.104 | 4.2 18.4 0.598
D plus or plus or or minus
Avera minus minus 0.112
ge 0.131 0.103
Table 2: Agricultural Subsidy Distortion Metrics by Policy Instrument Type
Instrum | PSE | Mar | Coup | Decou | Environ | Trade | Deadw | Carbon | Biodiv
ent as ket led pled mental | Disto | eight | Opport | ersity
Type Perce | Pric | Subsi | Paym | Cross- rtion Loss unity | Impact
ntage e dies ents | Complia | Index | (USD Cost Score
of Sup | (billi | (billio nce (0-1) per | (tCO2e | (0-10)
Gross | port | on n (percent) hectar per
Farm | (billi | USD) | USD) e) hectare
Recei on )
pts uSsD
)
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Price 184 | 147. | 1128 | 0.0 | 123 plus | 0.873 | 347.2 8.47 2.1
Support | plusor | 3 plus plus | orminus | plus | plusor | plusor | plusor
minus | plus or or 3.1 or minus | minus | minus
2.1 or | minus | minus minus | 41.3 1.23 0.4
minu | 9.7 0.0 0.042
S
124
Output 12.7 0.0 | 894 0.0 | 18.7plus | 0.792 | 2815 6.92 2.8
Payment | plusor | plus | plus plus | orminus | plus | plusor | plusor | plusor
S minus | or or or 2.9 or minus | minus | minus
1.8 | minu | minus | minus minus | 36.7 0.98 0.5
s00| 7.2 0.0 0.038
Input 9.3 00 | 67.2 0.0 8.4 plus | 0.681 | 194.3 9.34 1.9
Subsidie | plusor | plus | plus | plus | orminus | plus | plusor | plusor | plusor
S minus | or or or 2.1 or minus | minus | minus
1.4 minu | minus | minus minus | 28.4 141 0.3
s0.0| 58 0.0 0.044
Area 7.8 0.0 | 52.7 0.0 | 24.6plus | 0.624 | 167.8 5.43 3.4
Payment | plusor | plus | plus plus | orminus | plus | plusor | plusor | plusor
S minus | or or or 3.4 or minus | minus | minus
(coupled 1.2 | minu | minus | minus minus | 22.9 0.76 0.6
) s0.0| 49 0.0 0.036
Area 5.2 0.0 0.0 43.8 | 67.3plus | 0.187 | 42.7 2.18 6.7
Payment | plusor | plus | plus plus | orminus | plus | plusor | plusor | plusor
S minus | or or or 5.2 or minus | minus | minus
(decoupl 0.9 | minu | minus | minus minus 8.3 0.34 0.8
ed) s0.0] 0.0 5.1 0.021
Historic 4.6 0.0 0.0 38.2 | 58.4plus | 0.154 | 36.2 1.94 6.1
al plusor | plus | plus | plus | orminus | plus | plusor | plusor | plusor
Entitlem | minus | or or or 4.9 or minus | minus | minus
ents 0.8 minu | minus | minus minus 6.7 0.29 0.7
s0.0| 0.0 4.7 0.018
Agri- 3.1 0.0 0.0 21.6 | 91.2 plus | 0.042 8.9 0.67 8.9
Environ | plusor | plus | plus plus | orminus | plus | plusor | plusor | plusor
mental | minus | or or or 3.8 or minus | minus | minus
Payment | 0.6 | minu | minus | minus minus 2.1 0.12 0.9
S s0.0| 0.0 3.2 0.009
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Table 3: Food Security Dimension Performance Across Policy Regimes (2024)

Policy | Availabil | Acce | Utilizati | Stabili | Agen | Sustainabil | Compos | Year-
Regime | ity Index | ss on ty cy ity Score | ite FSN on-
(0-100) | Inde | Index Index | Score (0-50) Score Year
x (0- | (0-100) (0- | (0-20) Volatili
100) 100) ty
(percen
t)
High 87.4plus | 82.1 | 79.8plus| 84.2 148 |412plusor | 3895 2.34
Coheren | or minus | plus | or minus | plusor | plus | minus 2.8 plus or | plus or
ce 2.3 or 2.9 minus or minus minus
(greater minu 2.7 minus 114 0.41
than s3.1 1.2
0.75)
Moderat | 81.2plus | 73.4 | 71.3plus| 75.6 114 | 33.7plusor | 346.6 4.78
e or minus | plus | or minus | plusor | plus | minus 3.4 plus or | plus or
Coheren 3.8 or 3.7 minus or minus minus
ce (0.50 minu 3.9 minus 15.2 0.67
to 0.75) s4.2 1.5
Low 74.6 plus | 62.8 | 63.2plus| 64.9 8.2 | 26.4plusor| 300.1 8.92
Coheren | orminus | plus | orminus | plusor | plus | minus4.1 | plusor | plusor
ce (less 4.7 or 4.4 minus or minus minus
than or minu 4.8 minus 18.9 1.23
equal to $5.3 1.8
0.50)
Global | 79.4plus | 71.8 | 69.8plus | 73.4 11.2 | 33.1plusor | 338.7 5.67
Average | orminus | plus | orminus | plusor | plus | minus5.8 plusor | plusor
5.6 or 6.7 minus or minus minus
minu 7.1 minus 29.1 2.34
s7.2 2.7
Table 4: Environmental Externalities by Agricultural Policy Coherence Quartile
Cohere N20 CH4 NO3 Soil | Biodivers | Pesticid | Water Land
nce Emissio | Emissio | Leachi | Orga ity e Load | Abstract | Use
Quartil | ns(kg | ns(kg | ng(mg | nic | Intactnes (kg ion Chang
e N20-N | CH4 per | Carbo | sIndex active (cubic e
per per liter) n (percent) | ingredi | meters | (hectar
hectare | hectare Chan ent per per es per
per per ge (tC hectare | hectare) | 1000
year) year) per ) hectar
hectar es per
e per year)
year)
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Q1 8.47 142.3 47.8 -0.87 | 62.4 plus 6.87 4,872 12.4
(Lowest, | plusor | plusor | plusor | plusor | or minus | plusor plusor | plusor
less than | minus minus | minus | minus 4.2 minus minus minus

0.45) 1.23 18.7 6.2 0.14 0.92 421 2.1
Q2 6.92 118.7 38.4 -0.52 | 68.7 plus 5.43 4,123 9.8
(Low, plusor | plusor | plusor | plusor | orminus | plusor plusor | plusor
0.45to minus minus | minus | minus 3.8 minus minus minus
0.60) 0.98 15.4 5.1 0.09 0.78 387 1.7

Q3 4.78 87.4 27.3 -0.18 | 76.4 plus 3.89 3,247 6.3
(Modera | plusor | plusor | plusor | plusor | orminus | plusor plusor | plusor
te, 0.60 | minus minus | minus | minus 3.1 minus minus minus
to 0.75) 0.67 11.2 3.8 0.04 0.54 294 1.2

Q4 2.34 52.7 16.8 | +0.24 | 85.2 plus 2.14 2,186 2.8
(Highest | plusor | plusor | plusor | plusor | orminus | plus or plus or | plusor
, greater | minus minus | minus | minus 2.6 minus minus minus
than or 0.41 7.8 2.4 0.03 0.37 213 0.6
equal to

0.75)

Table 5: Institutional Fragmentation Indicators Across Governance Systems

Govern | Fragmen | Numb | Overlap | Policy | Budge | Decision | Vet | Implemen

ance tation er of ping Coordin t Cycle 0 tation
Feature | Score (0- | Minist | Mandat | ation Align | Misalign | Pla Delay
1) ries es Mechani | ment ment yer (years)
Involv | (count) sms Index | (months) | Cou
ed (0-1) nt
Centrali | 0.214 plus | 3.2 41plus | 84plus | 0.842 | 3.2plus | 2.1 | 1.4 plusor
zed or minus | plus or | or minus | or minus | plusor | or minus | plus | minus 0.4
(n=2) 0.043 minus 1.2 1.7 minus 1.4 or
0.8 0.067 min
us
0.6

Semi- | 0.487plus| 6.4 9.7plus | 4.2plus | 0.613 | 7.8plus | 4.3 | 3.2plusor
Centrali | or minus | plusor | or minus | or minus | plus or | or minus | plus | minus 0.7

zed 0.067 minus 2.3 1.1 minus 2.3 or
(n=2) 1.1 0.084 min
us
0.9

Fragme | 0.768 plus | 11.8 18.3 1.8plus | 0.347 | 146 plus | 7.2 | 6.8 plusor
nted or minus | plusor | plusor | or minus | plusor | or minus | plus | minus 1.2

(n=1) 0.052 minus | minus 0.6 minus 3.1 or
1.9 3.1 0.071 min
us
1.4
OECD 0.489 6.7 10.2 4.1 0.601 8.4 4.5 3.6
Median
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Table 6: Policy Instrument Interaction Effects and Synergy Potentials

Instrum | Interact | Magnit | Statisti | Syner | Confli | Net | Environ | Implemen
ent Pair ion ude of cal gy ct Welf | mental tation
Directio | Effect | Signific | Poten | Frequ | are Co- Cost
n (beta | ance (p- | tial ency | Impa | Benefit (million
coeffici | value) | Score | (perce ct (tCO2e USD)
ent) (0-10) nt) (milli per
on million
USD) USD)
Subsidies | Antagon | -0.473 | 0.003 2.3 78.4 - -3.42 plus | 124.7 plus
plus istic plus or plus | plusor | 847.3 | orminus | or minus
Trade minus or minus | plus 0.67 23.1
Tariffs 0.082 minus 6.2 or
0.8 minu
S
1124
Subsidies | Conditio | +0.218 | 0.047 5.7 52.3 | +234. | +2.18 plus | 187.3 plus
plus nally plus or plus | plusor 8 or minus | or minus
Environ | Synergis | minus or minus | plus 0.43 31.4
mental tic 0.054 minus 5.8 or
Regulatio 1.1 minu
ns S
47.3
Environ | Antagon | -0.312 | 0.018 3.8 67.8 - +1.47 plus | 98.4 plus
mental istic plus or plus | plusor | 4125 | orminus | or minus
Regulatio minus or minus | plus 0.31 18.7
ns plus 0.071 minus 59 or
Trade 0.9 minu
S
78.9
R&D Synergis | +0.634 less 8.9 12.3 | +1,24 | +4.83 plus | 312.6 plus
Support tic plus or than plus | plusor | 7.3 or minus | or minus
plus minus | 0.001 or minus | plus 0.89 47.2
Extensio 0.093 minus 3.4 or
n 0.9 minu
Services S
187.4
Land Use | Additive | +0.087 | 0.124 4.2 34.7 | +67.4 | +0.94 plus | 56.8 plus
Planning plus or plus | plusor | plus | orminus | orminus
plus minus or minus or 0.21 12.3
Subsidies 0.038 minus 4.8 minu
0.8 S
21.3
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Table 7: Cross-Country Policy Reform Trajectories and Coherence Dynamics (2000-2024)

Count | Baselin | Midpoi | Termin | Annual | Refor | Policy | Reform Path
ry e nt al Change m Layeri | Reversal | Depende
Cohere | Cohere | Cohere in Episo ng Probabil ncy
nce nce nce Cohere des Index ity Strength
(2000) (2012) (2024) nce (count (0-1)
)
Germa | 0.523 0.647 0.712 plus 7 0.324 0.087 0.342
ny plusor | plusor | plusor | 0.0079 plus or
minus minus minus minus
0.031 0.022 0.018 0.047
United | 0.487 0.562 0.621 plus 9 0.487 0.234 0.523
States | plusor | plusor | plusor | 0.0056 plus or
minus minus minus minus
0.042 0.034 0.027 0.062
France | 0.501 0.589 0.649 plus 8 0.412 0.156 0.448
plusor | plusor | plusor | 0.0062 plus or
minus minus minus minus
0.038 0.029 0.024 0.055
Austra | 0.634 0.718 0.786 plus 6 0.218 0.042 0.267
lia plusor | plusor | plusor | 0.0063 plus or
minus minus minus minus
0.027 0.018 0.013 0.039
Japan 0.387 0.438 0.489 plus 11 0.623 0.378 0.712
plusor | plusor | plusor | 0.0043 plus or
minus minus minus minus
0.048 0.041 0.038 0.078
Table 8: Stakeholder Perceptions of Policy Coherence Across Actor Groups
Stakehold | Perceiv | Experie | Trustin | Adapt | Policy | Administr | Satisfacti
er Group ed nced Policyma ive | Predictab ative on with
Cohere | Conflict | kers (0-1) | Capac | ility (0-1) | Burden | Coordina
nce (0- | Frequen ity (hours per | tion (0-1)
1) cy Score month)
(events (0-10)
per
year)
Conventio | 0523 | 84plus | 0.487plus| 5.2 |0.512plus| 14.7 plus 0.498
nal plusor | or minus | or minus | plusor | or minus or minus plus or
Farmers minus 2.1 0.094 minus 0.088 3.2 minus
0.087 1.1 0.092
Organic 0.678 | 5.2plus | 0.634plus| 7.4 |0.667plus | 18.3 plus 0.672
Farmers plusor | or minus | or minus | plusor | or minus or minus plus or
minus 1.7 0.081 minus 0.074 3.8 minus
0.072 1.2 0.078
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Agri- 0.612 | 7.8plus | 0521 plus| 6.8 |0.589plus | 12.4 plus 0.603
Environme | plusor | or minus | or minus | plusor | or minus or minus plus or
ntal NGOs | minus 2.0 0.097 minus 0.086 2.9 minus

0.084 13 0.085

Agricultur | 0.743 | 39plus | 0.742plus| 8.1 |0.734plus | 9.8 plus or 0.751
al plusor | or minus | or minus | plusor | orminus | minus 2.1 plus or
Bureaucrat | minus 1.2 0.062 minus 0.059 minus
S 0.058 0.9 0.061
Environme | 0.701 | 5.1plus | 0.678plus| 7.6 | 0.689plus| 11.3plus 0.694
ntal plusor | or minus | or minus | plusor | orminus | or minus plus or
Regulators | minus 1.4 0.071 minus 0.067 2.4 minus
0.064 1.0 0.069

Food 0.587 | 69plus | 0562plus| 6.1 |0.578plus | 13.8 plus 0.571
Industry | plusor | orminus | or minus | plusor | or minus | or minus plus or
Representa | minus 1.8 0.088 minus 0.081 3.0 minus

tives 0.079 1.2 0.083
Consumer | 0.448 | 9.7plus | 0.423plus| 4.7 |0.441plus| 16.2 plus 0.432
Organizati | plusor | or minus | orminus | plusor | orminus | or minus plus or

ons minus 2.3 0.102 minus 0.095 3.5 minus
0.093 1.4 0.098
Table 9: Economic-Ecological Trade-Offs Under Alternative Policy Coherence Scenarios
Scenario GDP | Agricult | Farm | Consu | GHG | Wate | Land | Social
Impact ural Income mer | Emissio r Sparin | Welfar
(percen | Output | (percen | Price ns Quali g e
t) (percent) t) Index | (MtCO ty | (millio | (billion
Change 2e) Index n USD)
(percen (0- | hectar
t) 100) es)
Business- 0.00 0.00 0.00 0.00 1,247.3 | 58.4 0.0 0.0
as-Usual | (referen | (reference | (referen | (referen | plusor | plus (referen
(BAU) ce) ) ce) ce) minus or ce)
87.4 | minus
4.2
Full -0.23 | -2.47plus | -1.38 +1.87 | 1,018.6 | 67.8 +3.2 +47.3
Decouplin | plusor | orminus | plusor | plusor | plusor | plus | plusor | plusor
g minus 0.42 minus minus minus or minus | minus
(Coherenc 0.07 0.31 0.34 723 | minus| 0.6 8.9
e target 4.9

0.85)

Integrated | +0.42 +1.23 +2.34 -0.87 | 1,104.2 | 74.3 +2.4 | +123.8
(Coherenc | plus or plus or plusor | plusor | plusor | plus | plusor | plusor
e target minus minus minus minus minus or minus | minus

0.95) 0.11 0.28 0.42 0.21 68.7 |minus| 0.5 18.7

5.1
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Environme | -0.87 |-4.23plus | -3.78 +3.42 8924 | 82.1 +5.6 +67.4

ntal plusor | orminus | plusor | plusor | plusor | plus | plusor | plusor
Priority minus 0.58 minus minus minus or minus | minus
(Coherenc 0.14 0.52 0.51 63.8 | minus| 0.8 12.3
e target 5.8
0.98)

Production | +1.23 +4.78 +3.24 -1.24 | 1,487.6 | 47.3 -1.8 -34.7
Priority plus or plus or plusor | plusor | plusor | plus | plusor | plusor

(Coherenc | minus minus minus minus minus or minus | minus
e target 0.18 0.67 0.48 0.28 942 |minus| 04 8.2
0.48) 3.8

Figure 1 demonstrates that Australia and Germany have achieved sustained coherence
improvements since 2012 with Australia maintaining the highest coherence throughout the period
(rising from approximately 0.63 in 2000 to nearly 0.79 by 2024) while Japan exhibits the lowest
coherence (only reaching about 0.49 by 2024) with the widest confidence bands indicating policy
instability and fragmented decision-making. Figure 2 reveals a non-linear threshold effect whereby
composite food security scores accelerate markedly once coherence exceeds 0.70, with regions
below 0.55 exhibiting disproportionately poor outcomes despite high agricultural GDP, and the
color gradient shows that high-coherence regions (blue bubbles) experience lower environmental
pressure while low-coherence regions (red bubbles) face severe ecological stress. Figure 3 shows
that the most pronounced environmental improvements occur when moving from the fourth to the
sixth coherence deciles, with N20O emissions declining by 47% and biodiversity intactness
improving by 19% across this range, suggesting diminishing marginal returns beyond moderate
coherence levels where further gains require increasingly sophisticated policy integration. Figure
4 illustrates that synergistic instrument pairs such as R&D support combined with extension
services account for only 18% of observed interactions yet generate 67% of positive welfare
impacts (shown as thick green chords in the diagram), whereas antagonistic pairs such as subsidies
paired with trade tariffs dominate low-coherence systems (shown as thick red chords) and produce

net welfare losses exceeding 847 million USD annual.
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DISCUSSION

The above policy coherence analysis and the diverse impacts of policies on the economic,
environmental and social dimensions highlight the critical need for multi-sectoral governance
structures to support long-term food security (Hlahla et al., 2023; Venn et al., 2024; Fossi &
Hendriks, 2020). This holistic approach demands a shift from the old one-sectoral food security
policy to a more comprehensive and integrated policy that takes into account the complex
interdependence among the various indicators of food security, as in the case of Dermoredjo et al.,
2024. Such systems are especially important for addressing governance issues, especially in
emerging economies where policy implementation might be strong, but where governance systems
are weaker (Aassouli et al., 2023). In addition to integrated strategies, strong institutional structures
are needed to support the implementation of policies and achieve sustainable results in order to
tackle these systemic vulnerabilities (Mumah et al., 2025). The institutionalisation of Policy
Coherence for Development provides a potential way to improve resilience through the
convergence of disaster risk reduction, climate change adaptation and food security policies and
contribute to shared responsibility and improved resource allocation (Myeni et al., 2026). The
overall negative trends in the per capita CO2 emission impacts on food security across several
dimensions demonstrate the complex link between environmental degradation and food system
resilience, thereby underlining the need for policies that reduce both the impact of CO2 emissions
and development in agriculture. The quadrantal analysis of food security in 120 countries suggests
that the efficiency of food policies and food security outcomes are also different according to
producer, consumer and trade policies and this difference is quite inequitable in terms of access
(Mumah et al., 2025). In addition, the effectiveness of packages of policies is often dependent on
their ability to take advantage of the synergy between single components, with targeted social and
economic interventions like cash transfers achieving maximum impact when combined with
agricultural extension, market linkages, and nutrition support services (Aguiar, 2025). Such policy
coherence requires a significant shift in decision-making processes towards a comprehensive view,
which should be supported by creating institutional mechanisms that coordinate the activities of
various actors and promote complementarities between sectors of food, water resources and
energy, with food production that doesn't lead to the increased intensity of use of resources (Rasul,
2015). This holistic approach also highlights the importance of flexible and region-specific support
mechanisms and strong coordination to effectively tackle the specific challenges of distinct food
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systems (Galanakis et al., 2025). This becomes especially relevant in areas exposed to the risk of
chronic crises, like conflict and climate-related shocks, where the capacity and fragility of
institutions and governance can increase food insecurity risks (Fanzo et al., 2024). This also
implies the need to formulate policies that tackle food security and climate change issues
simultaneously to foster sustainable agriculture, increase climate change risks resilience and make
food systems more equitable and nutritious (Igbal et al., 2024). In light of this, it is imperative for
policy-makers to have a deeper understanding of these interrelated issues and encourage
partnerships between ministries, communities, civil society and the corporate sector in the
development and execution of policies (Hasan & Adnan, 2023). This holistic engagement is crucial
to help understand the potential conflicts and opportunities of the triple dimension of food systems,
particularly in the face of increased stressors due to climate change (Coderoni et al., 2021; Dhar,
2025). An integrated systems approach to a national action plan might include novel cross-
ministerial policies that could be aligned around a shared vision for change to be implemented in
the agrifood system, as well as the repurposing of subsidies, the upgrading of sectoral strategies,

and investments in infrastructure and services (Camillis & McAllister, 2024).
CONCLUSION

In this study, the policy coherence has been shown not only as a normative goal, but also as a
measurable factor that affects the performance of agricultural systems and has measurable
economic, environmental and food security impacts. The empirical evidence from the five OECD
countries is that food security scores are almost 90 points higher in high-coherence regimes versus
low-coherence regimes, and that the volatility of food security scores is cut in half, from 8.9
percent to 2.3 percent, in high-coherence regimes. Environmental dividends are also significant,
with nitrous oxide emissions cut by 72 percent, soil organic carbon from a negative to a positive
balance, and intactness of biodiversity by almost 23 percentage points. The results reveal that the
institutional fragmentation is also a main cause of incoherence as the governance of the institutions
in the category of fragmented governance systems is divided into almost twelve ministries with
budget alignment less than 0.35; while the governance of the institutions in the centralized
governance systems comprises three ministries with budget alignment above 0.84. Net welfare
benefits of synergistic instrument combinations—such as research and development support and

extension services—are more than 1.2 billion USD, while antagonistic combinations like subsidies
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and trade tariffs create significant welfare losses. The counterfactual scenario analysis further

demonstrates that integrated coherence approach delivers unique positive gains on all fronts: GDP

growth, agricultural production increase, farm income improvement, reduction in consumer prices,

greenhouse gas mitigation and social welfare improvement of nearly 124 billion USD. The

findings make us question the basis of agricultural policy design, which is based on isolated

interventions for specific instruments and are now needed to be inter-sectoral, systemic and

coordinated through shared budgeting, inter-ministerial committees, and integrated impact

assessment.
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