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Abstract

Economy wide assessments of climate change, trade linkages, and structural transformation require internally
consistent representations of production, income generation, and trade flows. Social Accounting Matrices
(SAMs) provide such a framework, yet consistent and regularly updated SAMs at both national and subnational
levels remain limited despite advances in international input output databases such as Eurostat’s FIGARO and
national sources including the UK Office for National Statistics (ONS). To address this gap, we construct
a harmonised dataset of national and subnational SAMs for the European Union (EU27) and the United
Kingdom covering the period 2017 to 2022, fully based on official data and benchmarked to FIGARO and
ONS accounts. At the national level, the dataset provides country SAMs linked through bilateral trade flows
with 17 major EU trading partners and a Rest of the World account, while retaining detailed sectoral structure
and extending agricultural representation using the Economic Accounts for Agriculture. Building on this
benchmark, the database is regionalised to the NUTS?2 level, covering 244 EU regions and 41 UK regions
within a fully consistent national and global accounting framework. Regional production, value added, and
demand are allocated using official regional statistics, while interregional and international trade flows are
estimated using a gravity-based approach constrained to national totals. The framework maintains consistency
across production, trade, and institutional accounts, including explicit treatment of trade margins and taxes in
line with GTAP conventions. The resulting dataset provides a consistent empirical foundation for computable
general equilibrium modelling of climate impacts, agricultural productivity shocks, and trade spillovers, and

represents ongoing work to be further refined and updated through an annual release framework.



1. Introduction

The economic implications of structural change, trade integration, and environmental pressures are transmitted
through complex networks of production, income generation, and exchange that link sectors, regions, and
institutions. Analysing these interdependencies requires data frameworks capable of capturing the circular flow
of income and expenditure across the entire economy, while preserving the structural relationships that govern
how activity in one part of the system affects others [1, 2]. In practice, however, empirical representations
of the economy remain fragmented across scales: global and inter-country input-output databases provide
internally consistent national accounts and trade linkages, while regional statistics capture only partial
information on production and income, without the full accounting structure required for economy-wide
analysis. This disconnect limits the capacity to assess regionally differentiated impacts, particularly in sectors
such as agriculture where production structures, resource endowments, and exposure to environmental change

vary significantly across space [3].

SAMs provide a comprehensive framework to address this limitation by extending input-output structures to
incorporate factor incomes and institutional accounts within a unified representation of the circular flow of
income [1, 4, 5]. By reconciling production, consumption, and distributional relationships, SAMs enable
consistent economy-wide analysis and form the empirical backbone of computable general equilibrium models
[2, 5]. However, despite their analytical advantages, the availability of harmonised SAMs remains constrained,
particularly at the subnational level [3, 6]. While recent advances in international databases, such as those
developed by Eurostat through the FIGARO framework, have improved the consistency and timeliness of
national accounts and inter-country trade linkages, these datasets are not designed to capture within-country

spatial heterogeneity [7-9].

Extending nationally consistent accounting systems to the regional scale is fundamentally a problem of
statistical reconciliation across multiple dimensions [7, 8, 10, 11]. National totals for output, value added,
intermediate use, final demand, and trade must be distributed across heterogeneous territories in a manner
that preserves accounting identities, respects observed regional structures, and remains consistent with the
technological relationships embedded in the national benchmark tables. However, regional allocation alone is
insufficient for many analytical applications, because the required level of sectoral detail is often suppressed
in aggregate national accounts or unevenly reported in regional statistics [12, 13]. The challenge is therefore
not only spatial, but also sectoral: policy analysis frequently depends on distinctions between activities that
are concealed within broad accounting aggregates [14]. This is especially relevant for agriculture, where
production technologies, land use, climatic conditions, and market orientation differ markedly across regions,
generating forms of heterogeneity that cannot be represented adequately through nationally averaged structures.
Constructing credible regional accounts therefore requires an integrated framework capable of combining
macro-consistent benchmarks with auxiliary regional information while retaining economically meaningful

sectoral resolution [15].

This paper addresses these challenges by developing a reproducible methodology for constructing harmonised
Social Accounting Matrices at both national and subnational scales for the EU27/UK. The approach is fully

anchored in official statistics, combining inter-country supply and use tables with regional accounts and



sector-specific data to generate a consistent multi-scale database. Starting from nationally balanced accounts,
production, value added, and demand are allocated to the NUTS2 level using official regional indicators,
while maintaining strict consistency with national aggregates. Within this framework, particular emphasis
is placed on the explicit representation of agriculture at the regional level, allowing the resulting SAMs to

capture spatial variation in agricultural production and its interaction with the broader economic system.

The resulting dataset provides a coherent and extensible empirical foundation for economy-wide analysis at
both national and regional scales. By integrating detailed sectoral structure with consistent accounting across
spatial levels, the framework enables the analysis of regionally differentiated dynamics within a unified system,

and establishes a basis for future extensions and regular updates aligned with official statistical releases.

2. Methodology

The dataset was constructed to extend nationally consistent macroeconomic accounts to the subnational
scale while preserving the accounting coherence of the benchmark system. The objective was to generate a
harmonised set of national and regional Social Accounting Matrices (SAMs) for the EU27 and the United
Kingdom that combine the internal consistency of official supply and use statistics with the spatial resolution
required for regional analysis. The workflow follows a top-down regionalisation strategy in which nationally
balanced accounts are treated as the reference structure and additional regional and sectoral detail are

introduced through controlled statistical disaggregation.

The construction procedure was implemented in three sequential stages. First, national benchmark accounts
were regionalised to NUTS?2 territories using official regional indicators. Second, regional production,
demand, and factor income structures were refined using sector-specific datasets and constrained updating
procedures that preserve consistency with the benchmark accounts. Third, all estimated flows were assembled
into an interconnected multi-regional SAM system and reconciled through balancing procedures to ensure

exact consistency across regions, sectors, institutions, and national totals.

All transformations were implemented as constrained adjustments of the benchmark accounts rather than as
independent estimations. This ensures that the final database reproduces official macroeconomic totals while
incorporating regional heterogeneity and additional sectoral detail. The resulting framework combines the
statistical robustness of official accounts with the analytical resolution required for regional policy analysis,

impact assessment, and economy-wide modelling.

2.1 Data architecture

FIGARO provides the benchmark accounting structure for all countries represented in the dataset. The
system covers the 27 Member States of the European Union, the United Kingdom, the United States, and
17 major trading partners of the EU, thereby embedding domestic economies within a wider international
production and trade network. Within this harmonised inter-country framework, FIGARO defines the official
control totals for output, intermediate consumption, final demand, value added, and bilateral trade flows
[9]. This broad geographic coverage is particularly important because regional economies are not closed

systems, but are shaped by national and international supply-chain linkages, external demand, and import



dependence [13]. Compiled from national accounts, supply and use tables, and international trade statistics
under common European statistical standards, FIGARO therefore provides a coherent and internationally

comparable macroeconomic benchmark for all subsequent stages of estimation and regionalisation.

Regionalisation of national aggregates was based primarily on NUTS2 gross value added (GVA) statistics,
which provide the principal indicator for the spatial distribution of sectoral economic activity [16]. Agricultural
output, subsidies, and factor income components were informed by the Economic Accounts for Agriculture
(EAA) [17]. Farm-level production technologies and expenditure patterns were informed by the Farm
Accountancy Data Network (FADN) [18]. Commodity-specific demand structures, particularly for agricultural
uses and final demand composition, were supported by CAPRI data [19]. Spatial information on irrigated and

rainfed production systems was derived from the IFPRI SPAM database.

2.2 Construction procedure

The database was generated through three sequential components that translate benchmark national accounts

into a balanced multi-regional SAM system.

Regionalisation of national accounts. National aggregates from FIGARO were first allocated to NUTS2
regions using official regional indicators. Sector-specific gross value added was used as the principal allocation
key for output and value added, as it provides the most consistent observable measure of the spatial distribution
of productive activity where complete regional supply and use tables are unavailable. For each country and
sector, regional estimates were constrained to sum exactly to the corresponding national totals. Where regional
indicators were incomplete or unavailable, supplementary information from adjacent years, related sectors,
or statistically comparable observations was used to construct provisional values, which were subsequently
rescaled to preserve benchmark totals. This stage produced a complete regional distribution of production

and income accounts consistent with the national framework.

Refinement of regional production and demand structures. The initial regional accounts were then
enriched using sector-specific datasets to introduce detail not directly available in the benchmark tables. The
aggregate agricultural sector was disaggregated into detailed crop and livestock activities using production
shares from the Economic Accounts for Agriculture [17]. Benchmark input structures inherited from
the national supply and use tables were updated through constrained entropy-based procedures to reflect
regional differences in production technologies, input intensity, and land use while remaining close to the
benchmark coeflicients. Regional final demand was refined by allocating expenditure categories across the
expanded commodity structure using CAPRI demand information, particularly for agricultural commodities.
Factor income accounts were further specified through the separate treatment of land rents, allocated
across agricultural activities using observed land use and production patterns. Agricultural output was also
differentiated into irrigated and rainfed systems using spatial irrigation shares from the SPAM database,

enabling the derivation of associated water use accounts [20].



Compilation, balancing and SAM construction. All estimated flows were subsequently assembled into an
interconnected multi-regional SAM system in which each regional economy records transactions between
production activities, commodities, factors of production, households, government, capital accounts, and the
rest of the world. Regional accounts were linked through domestic and international trade flows, allowing
the full system to capture interregional dependence within a unified accounting framework. Preliminary
estimates were then reconciled using constrained optimisation procedures based on cross-entropy principles,
which adjust cell values minimally relative to their prior estimates while enforcing all accounting identities
simultaneously. These constraints included equality between row and column totals within each regional
SAM, consistency between the sum of regional accounts and national benchmark totals, and coherence of
trade flows across origin and destination accounts. The final dataset is therefore internally balanced and

exactly consistent with the benchmark macroeconomic accounts.

3. Conclusion

This work develops a transparent and reproducible framework for constructing harmonised national and
NUTS2-level Social Accounting Matrices that extend official macroeconomic accounts to the regional scale
while preserving full accounting consistency. The resulting database combines the benchmark coherence
of FIGARO with the spatial resolution required to analyse heterogeneous regional economies within an

integrated European setting.

A central contribution of the framework is the enhanced representation of agriculture. By combining regional
allocation procedures with coefficient updating informed by EAA, FADN, and CAPRI data, the database
captures differences in production structures, commodity composition, and factor use across regions and
agricultural activities. The explicit treatment of land rents, together with the distinction between rainfed and
irrigated systems and their associated water accounts, further broadens the analytical scope of the dataset by

linking economic activity to resource use and environmental constraints.

Methodologically, the study demonstrates how multiple statistical sources can be reconciled within a single
top-down accounting framework through constrained disaggregation and balancing procedures. The resulting
dataset extends nationally consistent accounts to the regional scale where complete subnational tables are
unavailable, while maintaining exact consistency with published macroeconomic totals. It provides an
empirical basis for regional policy assessment, trade and supply-chain analysis, structural change, and
computable general equilibrium modelling, and, because the workflow is modular and replicable, can be
updated with new statistical releases, expanded with additional environmental satellite accounts, and adapted

to further sectoral refinement.
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