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Abstract 

A successful energy transition requires systemic changes and long-term investment in en-

ergy, heating and mobility systems. It must be implemented successfully at a regional level. 

To demonstrate the regional impact, detailed modelling of regional conditions is necessary. 

To this end, we have developed a multi-regional input-output model (RIMES), which maps 

regional dependencies and sectoral structures at district level in Germany. This model co-

vers all 400 NUTS 3 regions (districts and independent cities), each comprising 37 indus-

tries. The modelling follows the principles of the standard MRIO approach. Trade structures 

between sectors in various districts are determined using a gravity trade model.The RIMES 

model is a powerful tool for linking regional economic structures with the challenges and 

opportunities of Germany's energy transition. This enables strategic planning and policy 

evaluation. 
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1 Introduction 

Context of the project 

Achieving a successful energy transition requires systemic changes and long-term in-

vestments in energy, heating, and mobility systems. The success of these transfor-

mations is determined at the regional level, with regional actors playing a key role. 

The interdisciplinary project Info-EW supports these regional actors by developing a 

data-driven information system to assess the social and economic impacts of the energy 

transition and structural change. Funded by the German Federal Ministry for Economic 

Affairs and Energy (BMWE), the project combines a macroeconomic multiregional input-

output (MRIO) model and household microsimulations, enabling scenario analyses of 

the energy transition at the regional level.1  

Results of the scenario analyses are presented in an open-access interactive dashboard 

that assists local decision-makers in identifying energy and emission hotspots, assessing 

affected industries and population groups and exploring regional participation potentials. 

Through a stakeholder-driven process, the project bridges the gap between research 

and the realities of regional decision-making, empowering regions to advance their sus-

tainability transitions. Please see https://www.info-ew.de/ for further information on the 

overall project.  

What is a MRIO? 

A multi-regional Input-Output (MRIO) model enables a detailed analysis of economic 

interdependencies and environmental impacts across multiple regions. The standard ap-

proach to MRIO modelling is based on linking national input-output tables, supplemented 

by interregional trade data and satellite accounts (Leontief and Strout 1963; Wiedmann 

2009; Miller and Blair 2009; Bertelsmann Stiftung 2023). The goal is to provide a holistic 

analysis of interregional supply chains, integrating economic, social, and environmental 

dimensions. 

The newly developed RIMES-model is an MRIO model that maps the economic inter-

connections, regional dependencies, and sectoral structures at the district level in Ger-

many. It covers all 400 NUTS 3 regions (districts and independent cities), each with 37 

industries. The modelling follows the principles of the standard MRIO approach. Trade 

structures between sectors in the different districts are determined using a gravity trade 

model. 

The MRIO in RIMES is calculated for the base year of 2023 and can be projected into 

the future through links with GWS-models PANTA RHEI (Distelkamp et al. 2009; Lutz et 

al. 2025), INFORGE/LÄNDER (Ulrich et al. 2022; Becker et al. 2022) and QMORE (Ber-

nardt et al. 2023). This allows for diverse scenario analyses, such as assessing the 

 

1 Project partners are Potsdam Institute for Climate Impact Research, EWAS-Institute and HahnIT. BMWK 

funding number is…. 
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implications of decarbonization for the existing structures in a given region or evaluating 

regional policy measures.  

The compilation of the MRIO database follows a six-step process, which also forms the 

structure of this paper. Chapter 2 give a short methodological introduction and outlines 

the preparation of the regionalisation factor, using employment data. Chapter Fehler! 

Verweisquelle konnte nicht gefunden werden. (Step A) covers the regionalisation of 

production and intermediate uses. Chapter 4 (Step B) and Chapter 5 (Step C) focus on 

regional final demand and international imports and exports, respectively. These two 

chapters address the question: Where in Germany are which goods in demand and be-

ing used? Chapters 6 and 7 shift the focus to the origins of these goods. Chapter 6 (Step 

D) models inter- and intra-regional trade flows within Germany, while Chapter 7 (Step E) 

discusses the harmonisation and closure of the MRIO model. Together, these steps an-

swer the question: Where in Germany do the demanded and used goods come from? 

This structure allows for a systematic exploration of regional economic interdependen-

cies and provides a robust foundation for analysing the spatial effects of decarbonisation 

policies. 

2 Methodology  

To set up our multi-regional input-output (MRIO) model RIMES for the 400 German dis-

tricts and independent cities, we regionalised the symmetric input-output tables by pro-

duction area. Regionalising the input-output tables by production area allowed us the 

direct combination of the regionalised MRIO model with the existing inter-industry fore-

casting Germany (INFORGE) model for scenario analyses (Becker et al. 2022). How-

ever, one challenge of our approach was data availability as most of the regional data is 

only available for economic sectors, but not for production areas. In the following, we 

describe the process of setting up our regionalised MRIO. Thereby, we refer to the 400 

districts and independent cities as regions.  

We create the multi-regional data model for the 400 German regions based on a national 

German input-output (IO) table (StBA 2021) and 16 input-output tables of the 16 German 

federal states generated in the LÄNDER module of the INFORGE model (Ulrich et al. 

2022). The Federal Statistical Office provides an IO table only for Germany, the LÄNDER 

module breaks down national values to state level for each of 16 federal states (ibid.). 

The regional input-output table in RIMES is partly linked to the state input tables and final 

use vectors in the LÄNDER model. This two-stage process allows regionalization factors 

to be used that are only available at the federal state level, such as value added and 

GDP components (Ulrich et al. 2022).  

The MRIO model used in RIMES comprises two main components. First, it includes in-

put-output tables for each region, which, analogous to the national input-output table, 

represent the use of goods and services regardless of their regional origin. The district-

level tables are structurally similar to the national version, with the key difference being 

the inclusion of additional rows and columns to account for imports from and total exports 

http://www.gws-os.com/
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to other regions. Second, the model incorporates a trade matrix that captures the volume 

of goods and services exchanged between regions. This matrix reveals interregional 

supply patterns, with the diagonal entries indicating intra-regional deliveries. Last, in the 

multiregional system foreign imports are treated separately from domestic trade (Kronen-

berg 2012). 

At the heart of the MRIO model is the first quadrant, which maps the flows of interme-

diate goods and services between industries (Figure 1). This quadrant is critical for un-

derstanding how industries are interlinked and is used to compute technical coefficients 

(input-output coefficients). These coefficients form the basis for deriving Leontief inverse 

matrices, which are essential tools in assessing economic impacts, supply chain dynam-

ics, trade dependencies, and vulnerabilities to economic shocks. The model also enables 

the calculation of gross value added, defined as production minus intermediate inputs, 

with total production serving as the row sum in the input-output table. 

Figure 1: MRIO structure of RIMES 

 

Notes: Regions are the 400 German districts (NUTS 3 level). IN are the 37 industries. CIV are Changes in inventories 
and valuables.  

Source: Own image.  

In the following we describe the steps that were undertaken to set up the regionalised 

input-output tables. We used the programming software R (Chacon and Straub 2014; 

Wickham et al. 2019; Barrett et al. 2024; R Core Team 2024).  

3 Step A: Regionalisation of Production  

The GWS model INFORGE/LÄNDER provides information on production for 37 indus-

tries in all 16 German federal states (NUTS 1). The following describes the regionalisa-
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regional production methods correspond to national production methods; in other words, 

regional and national input structures are the same.  

3.1 Employment as Regionalisation Factor 

We used the number of employees by economic sector as the primary regionalisation 

factor for regionalised production. Employment data is well documented and published 

by the Federal Employment Agency. It provides the best level of detail on industry struc-

tures in Germany at the NUTS 3 level. The Classification of Economic Activities 2008 

(WZ 08) is currently used for official statistics in Germany (Statistisches Bundesamt 

2008). The WZ 08 comprises five hierarchical levels. The first four levels correspond to 

the EU classification of economic activities NACE Rev. 2 (Nomenclature statistique des 

activités économiques dans la Communauté Européenne, Revision 2). 

We have ordered data from the Federal Employment Agency on employees in the work-

place for Germany and its 400 districts and independent cities in accordance with the 

classification of economic activities (WZ 08), broken down into 21 economic sectors 

(WZ-1 digits from A to U) and 25 specially compiled aggregates based on WZ-2 digits 

from 01 to 99, for the years 2014 to 2023 (Statistik der Bundesagentur für Arbeit 2024a). 

The 25 specially compiled aggregates were selected to align with the data structure of 

the 37 industries used in the LÄNDER module of the INFORGE model. (Ulrich et al. 

2022). Please see Table A1 in Appendix A for the data structure of the statistical data 

and Table A2 for a structural list of the 37 sectors used in RIMES.  

The employee data are based on the social security notification system, covering all 

individuals subject to compulsory health, pension, or unemployment insurance under 

SGB III. This includes trainees, part-time retirees, interns, working students, and those 

temporarily called to statutory service. Excluded are civil servants, the self-employed, 

assisting family members, professional and temporary soldiers, and those in military or 

civilian service (Bundesagentur für Arbeit 2025). 

The year 2023 serves as the base year for the analysis. Due to statistical disclosure 

control, 960 out of 14,800 entries in the dataset were left blank to protect confidential 

information. To address this, a two-step gap-filling routine was applied, using adjust-

ments to known subtotals and overall totals to estimate the missing values.  

Firstly, we filled in data gaps at the section WZ-1-digit level. We started by filling in miss-

ing values for 2023 with the last available values of the time series. Remaining gaps 

were filled by setting values based on the employment shares from the federal state 

based on the share of the economic sector in total employment in the respective federal 

state. We then carried out a scaling routine based on the sum of employment in the 

federal state and sum of the economic sectors in Germany. The scaling routine ensures 

that the aggregation of employment by economic activities across the regions reflects 

the federal value. The total number of employees in each region, across all economic 

activities, should differ as little as possible from the actual total employment in that fed-

eral state. 

Secondly, we filled in data gaps at the WZ-2-digits division level. Again, we first used the 

last available values of the time series. Next, we calculated the residual value if only one 

http://www.gws-os.com/
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value of the WZ-1-section was still unknown. Remaining gaps were filled by setting val-

ues with employee shares in the section (WZ-1-digit) level for the respective federal 

state. In the end, we scaled the values within the sections based on the sum of the WZ-

1-digit sections in the district and sum of the WZ-2-digits divisions in Germany.  

Based on the completed dataset, regional employment shares were calculated for each 

economic activity.  

3.2 Regional Production  

3.2.1 Step A1: Regionalised Production  

We calculated regional production 𝒙𝑟  for each sector 𝑗 by allocating sectoral production 

in the federal states 𝑥𝑗
𝑙 from the LÄNDER module to the regions based on the regional 

employment structure: 

𝑥𝑗
𝑟 = 𝑥𝑗

𝑙
𝑒𝑚𝑝𝑙𝑗

𝑟

𝑒𝑚𝑝𝑙𝑗
𝑙  (1) 

where 𝑗 denotes the sector, 𝑟 the region and 𝑙 the respective federal state. We assumed 

that labour productivity of a sector in any given region is equal to the national average. 

3.2.2 Step A2: Regionalised Intermediate Inputs 

In order to regionalise intermediate inputs, it is assumed that the same technologies and 

production processes are used in the regions as at the federal level. Thus, intermediate 

input structures are the same across all regions in Germany. Any differences in the use 

of intermediate inputs arise solely from the regions' different production specialisations. 

Regional intermediate consumption 𝒛•𝑟 is derived from weighted national intermediate 

consumption 𝒛•𝑛, with the weights corresponding to the regional production structure 𝒙𝑟 

from A1:  

𝑧𝑖𝑗
•𝑟 = 𝑧𝑖𝑗

•𝑛
𝑥𝑗

𝑟

𝑥𝑗
𝑛 (3) 

where 𝑧 is the intermediate input from sector 𝑖 of all regions (•) to sector 𝑗 in region 𝑟 (or 

𝑛 for the federal government). 𝑥 denotes the production of sector 𝑗 in region 𝑟 or on na-

tional level 𝑛 respectively. 

By using input shares (a certain share of the output of one industry is allocated as input 

to another industry), the cost distribution remains unchanged. 

This step initially enables the regionalisation of the supply side of the intermediate inter-

relations. The regionalisation of the complete matrix of intermediate inputs and outputs 

is performed by balancing the demand and supply sides in steps D and E. 

http://www.gws-os.com/
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4 Step B: Regionalization of Final Demand  

In Chapter 4, we outline the methodology used to regionalise the components of final 

demand within RIMES. The goal is to assign consumption and investment activities to 

37 industries across the 400 regions (R1–R400), enabling high-resolution modelling of 

economic flows and environmental impacts at the NUTS 3 level. 

As shown in Figure 2, the regionalization process covers six key components of final 

demand: 

1. Consumption expenditure of private households (Step B1) 

2. Consumption expenditure of non-profit institutions serving households (NPISH) 

(Step B2) 

3. Government consumption expenditures (Step B3) 

4. Gross fixed capital formation (GFCF) in equipment (Step B4) 

5. Gross fixed capital formation (GFCF) in construction (Step B4) 

6. Changes in inventories (CIV) (Step B5) 

Figure 2: Overview of assumptions and procedure to regionalise final demand 

 

Notes: Consumption expenditures by private households is based on EVS data mapped to the product group struc-

ture using the ECOICOP classification (LÄNDER assignment). This reflects the standard translation from EVS 

to national accounts as provided by Destatis, with the 2018 base year projected to 2023 (see: Institut für 

Wirtschaftsforschung Halle 2013, p. 223). Regionalisation is based on the synthetic population model pro-

vided by PIK. NPISH is Non-profit institutions serving households/government. GFCF is Gross Fixed Capital 

Formation. CIV is Changes in Inventories and Valuables and included according to national accounting con-

ventions. 

Source: Own compilation.  

Each component requires a tailored approach based on the nature of available data. The 

methods draw on a combination of microdata (e.g., from the Income and Expenditure 

Survey, EVS (Destatis 2021)), macroeconomic models (INFORGE/LÄNDER (Ulrich et 
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al. 2022; Becker et al. 2022)), and official statistics (e.g., from the regional database of 

Statistische Ämter des Bundes und der Länder, www.regionalstatistik.de), supported by 

synthetic population modelling (SynPop provided by PIK) where applicable. 

Private household consumption, for instance, is regionalized using expenditure data from 

EVS and spatial distribution patterns generated through a synthetic sampling method 

(Chapter 4.1). In contrast, NPISH and government consumption rely on state-level aver-

ages and uniform per capita values (Chapters 4.2 and 4.3). Investment in equipment and 

construction (GFCF equipment and construction) is distributed based on sectoral invest-

ment patterns and construction activity statistics, respectively (Chapter 4.4). Finally, 

changes in inventories are assumed to follow national average production shares across 

all regions. 

4.1 Step B1: Consumption Expenditure of Private Households 

The information on regional private consumption is provided as a data set compiled by 

the Potsdam Institute for Climate Impact Research (PIK). Since the classification of this 

data set follows that of the Household Budget Survey (EVS), consumption expenditure 

has then been converted to the classification of the input-output tables. Both steps – the 

estimation of regional private consumption and the reclassification – are described in the 

next sections. 

4.1.1 Disaggregated, regional expenditure dataset 

To support regionalized analysis of private household consumption in Germany, a pro-

cedure was developed by Dr. Peter Paul Pichler (Potsdam Institute for Climate Impact 

Research, PIK) that downscales expenditure data from the federal state to the district 

level. The method combines official statistical aggregates with microdata from household 

surveys to generate synthetic, district-level expenditure profiles by purpose, fully aligned 

with national accounting standards and the Classification of Individual Consumption Ac-

cording to Purpose (COICOP). The procedure is based on methods described in Többen 

et al. (2023). 

Data sources and Inputs 

The following statistics (from the 2022 Census) are collected at district level: 

• Region type (agglomeration, urbanised, rural) 

• Household size (average) 

• Household income and income per capita (average) 

• Living space (Average residential floor area per household) 

• Distribution of heating energy sources (gas, oil, solid fuels, electricity, renewables 

[solar, geothermal, etc excluding biomass], district heating) 

These indicators capture essential socio-demographic and infrastructural characteristics 

that are expected to correlate with household consumption behaviour. 

Sampling and Optimization Procedure 

http://www.gws-os.com/
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For each district, a synthetic sample of 5,000 households is drawn from the 2018 Ein-

kommens- und Verbrauchsstichprobe (EVS) microdata. Households are selected based 

on matching regional typology and the distribution of heating energy sources, aligning 

with the profile of the target district. 

To improve representativeness, the initial sample undergoes a hill-climbing optimization 

process. In this iterative procedure, small subsets of the sample are continuously re-

placed with alternative observations from the same region type and energy group. A 

replacement is retained if it reduces the deviation from the target district’s census statis-

tics. The process is repeated until the synthetic sample matches the target profile within 

a predefined error tolerance. 

Normalization and Scaling 

Once optimized, the household expenditure vectors from the sample are aggregated and 

scaled to match district-level demographic totals. This normalization step ensures that 

the calculated expenditure levels reflect both the number of households and the popula-

tion in each district. 

To ensure national consistency, the aggregated results are validated against official 

EVS-based consumption statistics published by Destatis at the federal state level. Sec-

tor-specific scaling factors are then applied to align the synthetic sample totals with these 

official benchmarks. 

The resulting dataset includes total and per-household consumption values by sector for 

each district. The metadata fields include district and federal state identifiers, sector 

codes and descriptions, including hierarchical classification and aggregated expenditure 

values in euros. This format allows for further integration of the final demand vector of 

households into the multi-regional input-output model. 

Assumptions and Limitations 

Several assumptions underlie this method of deriving the household expenditure at the 

district level: 

• It is assumed that region type, household size, income level, and heating energy 

source are sufficiently correlated with household consumption patterns to serve 

as proxies in sample matching. 

• The demographic structure of households is assumed to have remained relatively 

stable between the 2018 EVS (Destatis 2021) and the 2022 Census. 

• Unlike the Destatis evaluation, which aggregates data strictly within federal state 

boundaries, this approach selects households by region type and heating profile, 

allowing for a more granular representation of local characteristics. However, this 

may introduce some spatial mismatches. 

A key limitation lies in the treatment of energy consumption: since official EVS statistics 

do not differentiate by fuel type, a single scaling factor is applied to the entire energy 

sector. As a result, regional price variations or differences in consumption intensity 

across energy types (e.g., gas vs. wood) are not fully captured. 

http://www.gws-os.com/
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Nonetheless, this methodology offers a robust framework for generating spatially explicit 

household consumption estimates that can support socio-economic scenario modelling, 

regional sustainability assessments, and policy evaluation. 

4.1.2 Assigning Consumption Expenditures to Industries 

In a two-step approach the consumption expenditures of private households provided by 

PIK and based on the EVS-72 classification is, first, translated to the VZ-26 classification 

of consumption used in the INFORGE/LÄNDER model and second, translated to the 37 

groups of goods and services represented in the IOTs of the INFORGE/LÄNDER model. 

This provides us with regionalized household consumption expenditures by goods 

groups on the district level.  

Mapping EVS data to the product group structure using the ECOICOP classification 

(LÄNDER assignment) reflects the standard translation from EVS to national accounts 

as provided by Destatis, with the 2018 base year projected to 2023 (see: Institut für 

Wirtschaftsforschung Halle 2013, p. 223).  

To further align the regionalized household consumption with the aggregated federal 

state consumption matrix and provided by INFORGE/LÄNDER, a scaling approach 

based on proportional distribution is applied. Specifically, the share of each district within 

its respective federal state – by goods group – derived from the disaggregated expendi-

ture data is used as a scaling factor. These proportions reflect the relative weight of each 

district’s consumption within a given group of goods and services.  

4.2 Step B2: Consumption Expenditures of Non-Profit Institutions 

Serving Households (NPISH) 

There is no data available in the VGRdL (National Accounts of the Federal States of 

Germany) for the consumption expenditures of private non-profit organizations; there-

fore, scaling is based on population size (𝑖𝑛ℎ𝑎𝑏𝑖𝑡𝑎𝑛𝑡𝑠) (Bernardt et al. 2023). The gen-

erated values of private non-profit organizations for the federal states 𝑙𝑐𝑝𝑜𝑛𝑙 from the 

LÄNDER module are distributed across the 400 German regions 𝑟 according to their re-

spective population figures. Thus, the regional generated values of private non-profit or-

ganizations 𝑐𝑝𝑜𝑛𝑟 is:  

𝑐𝑝𝑜𝑛𝑟 = 𝑙𝑐𝑝𝑜𝑛𝑙 ∗
𝑖𝑛ℎ𝑎𝑏𝑖𝑡𝑎𝑛𝑡𝑠𝑟

𝑖𝑛ℎ𝑎𝑏𝑖𝑡𝑎𝑛𝑡𝑠𝑙
 

4.3 Step B3: Government consumption expenditures 

The variable 𝑐𝑠𝑛𝑟 denotes the government consumption at the regional level. It is calcu-

lated based on the government consumption at the federal state level 𝑙𝑐𝑠𝑛𝑙 taken from 

LÄNDER, which is distributed to the regions 𝑟 using the regional share of the population 

(𝑖𝑛ℎ𝑎𝑏𝑖𝑡𝑎𝑛𝑡𝑠) (Bernardt et al. 2023):  

𝑐𝑠𝑛𝑟 = 𝑙𝑐𝑠𝑛𝑙 ∗
𝑖𝑛ℎ𝑎𝑏𝑖𝑡𝑎𝑛𝑡𝑠𝑟

𝑖𝑛ℎ𝑎𝑏𝑖𝑡𝑎𝑛𝑡𝑠𝑙
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4.4 Step B4: Construction and equipment investments 

Gross fixed capital formation (GFCF) in equipment and construction are regionalized 

separately. 

4.4.1 Gross fixed capital formation in equipment 

It is assumed that investments in equipment are made along production priorities. This 

means that investment interdependence 𝑖𝑎𝑥 between industry 𝑖 and 𝑗 is weighted ac-

cording to regional production shares 𝑥𝑗
𝑟(see Step A1) in order to obtain a regionally 

adjusted investment interdependence 𝑖𝑎𝑛𝑤. 

This approach reflects that every industry has a specific structure of goods and services 

that typically is needed for the investment. Using this procedure the investment by in-

dustry 𝑗 is transferred into an investment by goods 𝑖. 

𝑖𝑎𝑛𝑤𝑖
𝑟 =  ∑ 𝑖𝑎𝑥𝑖,𝑗

𝑛

𝑗

∗ 𝑥𝑗
𝑟 

The weight 𝑖𝑎𝑛𝑤 is then used to distribute the good-specific final demand in GFCF in 

equipment of the Federal state (𝑖𝑎𝑛𝑖
𝑙) to the region: 

𝑖𝑎𝑛𝑖
𝑟 =  𝑖𝑎𝑛𝑖

𝑙 𝑖𝑎𝑛𝑤𝑖
𝑟

∑ 𝑖𝑎𝑛𝑤𝑖
𝑟

𝑟

 

4.4.2 Gross fixed capital formation in construction 

Construction investment in Germany as a whole (𝑖𝑏37) is allocated to the regions based 

on specific criteria (distribution factor), primarily the number of construction completions. 

Completions is counted as the sum of residential and non-residential building comple-

tions. As the number of construction completions is highly volatile, particularly in small 

areas, and does not accurately reflect continuous new construction activity, the average 

number of completions over the last three years is used instead.  

Three distribution factors are applied to account for the three main types of construction 

investment (residential, non-residential and civil engineering) as recorded in national ac-

counts data. For residential construction, the distribution is based on the size of 'com-

pleted living space in residential and non-residential buildings'; for non-residential con-

struction, on 'completed usable space'; and for civil engineering, on the distribution of 

the population. 

The result is a region specific investment in construction (𝑖𝑏𝑛𝑟): 

𝑖𝑏𝑛𝑖
𝑟 = 𝑖𝑏37𝑛𝑖

𝑛 ∗ 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟 

5 Step C: International Trade 

For exports, we assume that the share of production allocated to export use is equal to 

the national average across all regions. Specific weighting for industrial products is 
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applied based on federal state-level export statistics to reflect regional industry-specific 

export orientation (see Ulrich et al. 2022). 

For imports, the assumption is that the import share in total domestic use is also uniform 

across regions, following the national average. However, different weights are applied 

depending on the type of use: for intermediate use, weights are based on regionalised 

production data (Step A), while for final demand, weights are derived from regionalised 

final demand data (Step B). 

6 Step D: Modelling Intra- and Inter-Regional Trade in 
Germany – A Two-Step Gravity Approach 

To estimate trade flows between regions, we apply a gravity model using a two-step 

approach based on EU data, particularly the FIGARO input-output tables. This approach 

was described in Ulrich et al. (2012; 2013). 

6.1 Step D1: Intra-Regional Trade Shares 

The first step estimates the share of used goods and services that originate within the 

same NUTS 3 region. The underlying assumption is that intra-regional trade is more 

likely when local production is strong—self-sufficiency increases with the regional pres-

ence of relevant industries. This step uses a goods group-specific approach, drawing on 

EU FIGARO data on trade by product type. Coefficients are estimated based on national 

market shares at the EU level, reflecting the probability of intra-regional trade depending 

on the nature of the good. This allows us to determine, for each region, how much of its 

demand can be met locally. 

We use the derived coefficients from the EU-level to apply them to domestic regional 

distribution of production. Furthermore, the good-specific domestic shares of final de-

mand from the national IO-Table are used to compile the intraregional quotas to the 

national scheme and regional system. 

6.2 Step D2: Inter-Regional Trade Flows 

The second step focuses on sourcing the remaining goods not provided locally or 

through international trade. The question becomes: Which other regions supply the re-

sidual demand? To estimate these flows, we again use EU-level trade shares and a 

regional distance matrix. This matrix is derived from the EU airline distance dataset and 

is used to calibrate good-specific distance-decay functions—reflecting the empirical ob-

servation that trade volumes typically decrease with increasing distance. These decay 

parameters are assigned to regions and product groups accordingly, capturing the ten-

dency of certain goods to be traded over longer or shorter distances.  

In order to take into account the heterogeneous administrative structures for the regions 

within Germany, the distance matrices are derived from traffic interconnection data 
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rather than the airline distance. A data set from the KBA shows traffic volume and traffic 

performance between the regions and allows an estimation for the average distance 

travelled (Kraftfahrt-Bundesamt 2024). 

For many services, international data does not provide a good basis for estimating sub-

national trade patterns. Therefore, available data on domestic regional trade patterns is 

used here. This data includes commuter flows between regions (Statistik der 

Bundesagentur für Arbeit 2024b). Commuter patterns are a good approximation of re-

gional trade, especially for personal services.  

Together, these two steps offer a comprehensive estimation of domestic trade flows: 

intra-regional trade is determined by local production capacities, while inter-regional 

flows are guided by the remaining demand, either with distance effects and trade pat-

terns observed at the EU level or commuter flow patterns. Step 2 is directly dependent 

on the output of Step 1, ensuring internal consistency of the model. 

6.3 Step D3: Regional Trade Balancing Procedure 

The regional trade matrices used in the model are initially preliminary and subject to 

adjustment. In their first iteration, an imbalance between total use and total supply often 

occurs due to unbalanced regional allocation of production and demand. 

To address this, marginal totals are derived from an initial assessment of total domestic 

use and supply. A key assumption in this step is that changes in inventories (CIV) and 

exports are not traded among regions. Accordingly, it is assumed that the point of pro-

duction equals the point of use for these components. 

A trade share assessment is then performed based on observed total use patterns 

across all 400 regions. This is followed by a rebalancing process, where domestic trade 

flows are adjusted and reallocated among regions through an iterative correction proce-

dure. The convergence of deviations in marginal totals is evaluated for every group of 

good or service. If deviations don’t’ converge the initial trade shares are readjusted to 

repeat the process.  

The result is a set of balanced trade share matrices, which ensure that regional supply 

and use patterns are consistent across all industries and regions in the model. 

7 Step E: RIMES Model Closure and Final Balancing 

The final stage of the RIMES model involves the closure and balancing of the multi-

regional input-output (MRIO) system. This step ensures that all regional and sectoral 

flows are internally consistent and aligned with national accounting principles. The pro-

cedure integrates intermediate production flows, final demand, and value-added compo-

nents across 400 German districts and 37 industries. 
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7.1 Step E1: Final Demand 

First, the distribution of domestic final demand, the second quadrant of the MRIO table, 

is constructed. This means that final demand (from Step B) is fully regionalised, i.e. final 

demand that is traded interregionally from source regions 𝑠 to target region 𝑡 via trade 

shares is mapped. This figure takes into account trade in final goods, but not exports or 

intermediate consumption. Traded final demand is therefore calculated as the sum of 

private consumption (𝑝𝑐ℎℎ), government consumption (𝑐𝑔𝑛), non-profit institutions' con-

sumption (𝑐𝑝𝑜𝑛) as well as investment in equipment (𝑖𝑎𝑛) and construction (𝑖𝑏𝑛) in the 

target region 𝑡. Subsequently, exports (exn) and changes in inventories (civ), which are 

assumed not to be traded, are added. The result is total traded and non-traded final 

demand in the target region 𝑡, or put differently the final demand matrix, detailing the 

consumption and investment activities across all regions and industries:  

𝑓𝑖𝑛𝑎𝑙 𝑑𝑒𝑚𝑎𝑛𝑑𝑡 =  ∑(𝑝𝑐ℎℎ + 𝑐𝑝𝑜𝑛 + 𝑐𝑔𝑛 + 𝑖𝑎𝑛 + 𝑖𝑏𝑛)𝑠 ∗ 𝑡𝑟𝑎𝑑𝑒𝑠ℎ𝑎𝑟𝑒𝑠,𝑡 + 𝑐𝑖𝑣𝑡

𝑠

+ 𝑒𝑥𝑛𝑡 

7.2 Step E2: Inter-Industry Transactions (First Quadrant of the MRIO) 

In the second step, the first quadrant of the MRIO table is constructed, which captures 

inter-industry transactions, that is the flows of intermediate goods and services ex-

changed between industries. This quadrant forms the analytical backbone of the model, 

revealing the structure of regional and inter-regional production linkages. 

It is based on the regionalised intermediate inputs estimated in Step A2. This intermedi-

ate inputs are redistributed depending on trade flows:  

𝑥𝑖𝑗
𝑠𝑡 = 𝑡𝑟𝑎𝑑𝑒𝑠ℎ𝑎𝑟𝑒𝑖𝑗

𝑠𝑡 ∗ 𝑥𝑖𝑗
𝑡  

𝑥𝑖𝑗
𝑠𝑡  represents the flow of goods from sector 𝑖 in source region 𝑠 to sector 𝑗 in target re-

gion 𝑡. 𝑡𝑟𝑎𝑑𝑒𝑠ℎ𝑎𝑟𝑒𝑖𝑗
𝑠𝑡 is the trade share indicating the proportion of goods from sector 𝑖  

in region 𝑠 that are traded to sector 𝑗 in region 𝑡. Finally, 𝑥𝑖𝑗
𝑡  represents the total interme-

diate input flow from sector 𝑖 to sector 𝑗 before considering regional trade patterns. Es-

sentially, this equation distributes the total intermediate input (𝑥𝑖𝑗
𝑡 ) across regions based 

on the observed trade shares (𝑡𝑟𝑎𝑑𝑒𝑠ℎ𝑎𝑟𝑒𝑖𝑗
𝑠𝑡). 

From these flows, technology coefficients (also referred to as technical input-output co-

efficients) are calculated. These coefficients express the amount of input from each sec-

tor required to produce one unit of output in a given industry. The complete matrix of 

coefficients provides a quantitative description of the production technologies across all 

sectors and regions. 

7.3 Step E2: Leontief Inverse and Rebalancing 

Using the technology coefficient matrix 𝑇, the 𝐿𝑒𝑜𝑛𝑡𝑖𝑒𝑓 𝐼𝑛𝑣𝑒𝑟𝑠𝑒 is derived. This inverse 

matrix quantifies the total (direct and indirect) production required to meet a unit of final 

demand. It is a fundamental tool in input-output analysis, enabling the model to assess 

how final consumption, investment, government spending, and exports translate into up-

stream production across the entire economy. 
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𝐿𝑒𝑜𝑛𝑡𝑖𝑒𝑓 𝐼𝑛𝑣𝑒𝑟𝑠𝑒 = (𝐼 − 𝑇)−1 

By multiplying the 𝐿𝑒𝑜𝑛𝑡𝑖𝑒𝑓 𝐼𝑛𝑣𝑒𝑟𝑠𝑒 with the final demand matrix, the model computes 

the total production output required in each region and sector to meet final demand. 

Iterative Evaluation and Rebalancing 

Once the full MRIO system is assembled, an evaluation and readjustment loop is initi-

ated. This involves checking for imbalances between regional supply and use, inconsist-

encies in trade flows, or deviations from macroeconomic control totals. If such inconsist-

encies are identified, we go back to previous stages – such as trade balancing or region-

alization of demand – to refine the inputs. This iterative process continues until all com-

ponents of the MRIO are balanced and coherent. 

Importance of the First Quadrant 

The first quadrant is central to the RIMES framework, as it determines the interdepend-

encies between industries. It reflects the structure of supply chains and the extent to 

which industries rely on each other, both within and across regions. This quadrant is not 

only essential for the calculation of technical coefficients and the 𝐿𝑒𝑜𝑛𝑡𝑖𝑒𝑓 𝐼𝑛𝑣𝑒𝑟𝑠𝑒 but 

also for analysing economic shocks, regional supply chain vulnerabilities, and trade de-

pendencies. 

By capturing intermediate demand flows, the first quadrant enables researchers and pol-

icymakers to trace how regional production systems respond to changes in consumption, 

investment, or external trade conditions. 

Gross Value Added Calculation 

In the final balancing step, the model computes Gross Value Added (𝐺𝑉𝐴) for each in-

dustry and region. 𝐺𝑉𝐴 is defined as: 

𝐺𝑉𝐴 = 𝑇𝑜𝑡𝑎𝑙 𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 − 𝐼𝑛𝑡𝑒𝑟𝑚𝑒𝑑𝑖𝑎𝑡𝑒 𝐼𝑛𝑝𝑢𝑡𝑠   

This metric represents the economic value generated by each industry after accounting 

for the cost of intermediate goods and services. 𝐺𝑉𝐴 is calculated consistently across 

the model and aggregated to validate alignment with national accounts. The sum of 𝐺𝑉𝐴 

across all regions and sectors equals the total value of production minus total intermedi-

ate consumption, ensuring economic consistency within the MRIO framework. 

8 Outlook and Future Use of RIMES 

The RIMES model represents a powerful tool for linking regional economic structures 

with the challenges and opportunities of the energy transition in Germany. With its de-

tailed spatial and sectoral resolution, RIMES enables scenario-based assessments of 

structural change and environmental impacts across all 400 German districts and 37 

economic sectors. This provides a valuable foundation for evidence-based regional pol-

icy design. 
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Looking forward, the model will continue to support both strategic planning and policy 

evaluation through application-oriented scenario analysis. Key areas of focus include: 

• Development of future-oriented scenarios for the clean energy and heat tran-

sition, aligned with national climate targets and international obligations. 

• Integration of demographic change into regional consumption patterns to pro-

ject household demand and structure in 2030, 2040, and 2050. 

• Identification of regional transformation pathways, including implications for 

employment, energy demand, and industrial restructuring. 

• Refinement of trade flows and production structures, improving the robust-

ness of interregional dependencies and value-added calculations. 

Importantly, the results generated by RIMES are not confined to academic analysis. The 

model is designed for practical use by stakeholders, including municipal authorities, re-

gional planners, and policy advisors. An interactive dashboard makes selected results 

publicly available, providing access to regional projections, sectoral developments, and 

comparative insights. 

As the energy transition deepens and regional disparities become more pronounced, the 

relevance of spatially detailed tools like RIMES will continue to grow. Future develop-

ments will aim to further enhance the model's transparency, methodological depth, and 

usability, ensuring that RIMES remains a key instrument for shaping a just and sustain-

able transformation across Germany’s diverse regional landscapes. 
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Appendix A: Employment data 

Table A1: Structure of the data on employees at the place of work according to the clas-

sification of economic sectors 2008 (WZ 08), Employment statistics of the 

Federal Employment Agency 

Wirtschaftsabschnitte, -abteilungen English 

Insgesamt  

A Land- und Forstwirtschaft, Fischerei Agriculture, forestry, fishing 

B Bergbau und Gewinnung von Steinen und Erden Mining and quarrying 

C Verarbeitendes Gewerbe Manufacturing 

10-12 Herstellung von Nahrungs- und Futtermitteln, 
Getränken, Tabak 

Manufacture of food products, beverages, tobacco products 

13-19, 31-33 Sonstiges verarbeitendes Gewerbe Other manufacturing 

20-21 Herstellung von chemischen und von pharma-
zeutischen Erzeugnissen 

Manufacture of chemical and pharmaceutical products 

22-23 Herstellung von Gummi-, Kunststoff-, Glaswa-
ren, Keramik ... 

Manufacture of rubber, plastic and other non-metallic mineral 
products 

24-25 Metallerzeugung und -bearbeitung, Herstel-
lung von Metallerzeugnissen  

Manufacture of basic metals, fabricated metal products, ex-
cept machinery and equipment 

26-27 Herstellung von DV-Geräten, elektronischen 
und optischen Erzeugnissen und eletronischen Ausrüs-
tungen 

Manufacture of computer, electronic and optical products 
and electrical equipment 

28 Maschinenbau Manufacture of machinery and equipment n.e.c. 

29, 30 Herstellung von Kfz und Kfz-Teilen sowie 
sonstiger Fahrzeugbau 

Manufacture of motor vehicles, trailers, semi-trailers and 
other transport equipment 

D Energieversorgung  Electricity, gas, steam and air conditioning supply 

E Wasserversorgung; Abwasser- und Abfallentsor-
gung und Beseitigung von Umweltverschmutzungen  

Water supply; sewerage, waste management and remedia-
tion activities 

F Baugewerbe Construction 

G Handel; Instandhaltung und Reparatur von Kraft-
fahrzeugen 

Wholesale and retail trade; repair of motor vehicles and mo-
torcycles 

45 Handel mit Kraftfahrzeugen; Instandhaltung und 
Reparatur von Kraftfahrzeugen 

Wholesale and retail trade and repair of motor vehicles and 
motorcycles 

46 Großhandel (ohne Handel mit Kraftfahrzeugen) Wholesale trade, except of motor vehicles and motorcycle 

47 Einzelhandel (ohne Handel mit Kraftfahrzeugen) Retail trade, except of motor vehicles and motorcycles 

H Verkehr und Lagerei Transportation and storage 

49 Landverkehr und Transport in Rohrfernleitungen Land transport and transport via pipelines 

50-52 Schifffahrt, Luftfahrt, Lagerei sowie sonstige 
Dienstleistungen für den Verkehr 

Water transport, air transport, warehousing and support ac-
tivities for transportation 

53 Post-, Kurier- und Expressdienste Postal and courier activities 

I Gastgewerbe Accommodation and food service activities  

J Information und Kommunikation Information and communication 

58-61 Sonstige Information und Kommunikation Other information and communication 

62-63 Dienstleistungen der Informationstechnologie, 
Informationsdienstleistungen  

Computer programming, consultancy, related activities and 
information service activities  

K Finanz- und Versicherungsdienstleistungen Financial and insurance activities 

L Grundstücks- und Wohnungswesen Real estate activities 

M Freiberufliche, wissenschaftliche und technische 
Dienstleistungen  

Professional, scientific and technical activities 

69-70 Rechts- und Steuerberatung, Wirtschaftsprü-
fung, Unternehmensführung, Unternehmensberatung 

Legal and accounting activities, activities of head offices; 
management consultancy activities  

71 Architektur- und Ingenieurbüros; technische, 
physikalische und chemische Untersuchung 

Architectural and engineering activities; technical testing and 
analysis  
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72-75 Forschung, Entwicklung, Werbung, Marktfor-
schung; sonstige freiberufliche wissenschaftliche und 
technische Tätigkeiten 

Scientific research and development, advertising, market re-
search, other professional, scientific, technical activities and 
veterinary activities 

N Sonstige wirtschaftliche Dienstleistungen  Administrative and support service activities 

77, 79-82 Sonstige wirtschaftliche Unterneh-
mensdienstleister 

Other economic business service provider 

78 Vermittlung und Überlassung von Arbeitskräften Employment activities  

O Öffentliche Verwaltung, Verteidigung; Sozialversi-
cherung 

Public administration and defence; compulsory social secu-
rity 

P Erziehung und Unterricht Education 

Q Gesundheits- und Sozialwesen Human health and social work activities 

86 Gesundheitswesen Human health activities  

87-88 Heime und Sozialwesen Residential care and social work activities  

R Kunst, Unterhaltung und Erholung Arts, entertainment and recreation 

S Sonstige Dienstleistungen Other service activities  

94 Interessenvertretungen sowie kirchliche und 
sonstige religiöse Vereinigungen (ohne Sozialwesen 
und Sport) 

Activities of membership organisations  

95-96 Reparatur von Datenverarbeitungsgeräten 
und Gebrauchsgütern, sonstige Dienstleister 

Repair of computers and personal and household goods, 
other personal service activities 

T Private Haushalte mit Hauspersonal; Warenherstel-
lung und Dienstleistungen für den Eigenbedarf 

Activities of households as employers; undifferentiated 
goods- and services-producing activities of households for 
own use  

U Exterritoriale Organisationen und Körperschaften Activities of extraterritorial organisations and bodies  

Table A2: List of 37 industries and corresponding goods / services in the model 

LfdNr WZ08_2 Bezeichnung_37 Bezeichnung_Gütergruppen(CPA) 

1 01–03 Land- und Forstwirtschaft, Fischerei (A) (Ag-
riculture, forestry, fishing) 

Erzeugnisse der Landwirtschaft, Forstwirtschaft und Fi-
scherei (Agricultural, forestry and fishery products) 

2 05–09 Bergbau und Gewinnung von Steinen und 
Erden (B) (Mining and quarrying) 

Bergbauerzeugnisse, Steine und Erden (Mining pro-
ducts, stones and earths) 

3 10–12 Herst. von Nahrungs- und Futtermitteln; Ge-
tränkeherst.; Tabakverarbeitung (CA) (Ma-
nufacture of food products, beverages, to-
bacco products) 

Nahrungs- und Futtermittel, Getränke und Tabakerzeug-
nisse (food products, beverages, tobacco products) 

4 20–21 H.v. chemischen und pharmazeutischen Er-
zeugnissen (CE-F) (Manufacture of chemical 
and pharmaceutical products) 

Chemische und pharmazeutische Erzeugnisse (chemical 
and pharmeceutical products) 

5 22–23 H.v. Gummi-, Kunststoff-, Glaswaren, 
Keramik u.Ä. (CG) (Manufacture of rubber, 
plastic and other non-metallic mineral prod-
ucts) 

Gummi-, Kunststoffwaren, Glaswaren, Keramik, bearb. 
Steine und Erden (rubber, plastic and other non-metallic 
mineral products, processed stones and earths) 

6 24–25 Metallerzeugung und -bearbeitung, Herstel-
lung von Metallerzeugnissen (CH) (Manufac-
ture of basic metals, fabricated metal prod-
ucts, except machinery and equipment)  

Metalle und Metallerzeugnisse (basic metals, fabricated 
metal products) 

7 26–27 H.v. DV-Geräten, elektronischen u. 
optischen Erzeugnissen und eletronischen 
Ausrüstungen (CI-J) (Manufacture of com-
puter, electronic and optical products and 
electrical equipment) 

DV-geräte, elektronische u. optische Erzeugnisse, elekt-
rische Ausrüstungen (computer, electronic and optical 
products and electrical equipment) 

8 28 Maschinenbau (CK) (Manufacture of ma-
chinery and equipment n.e.c) 

Maschinen (machinery and equipment) 

9 29-30 Fahrzeugbau (CL) (Manufacture of motor ve-
hicles, trailers, semi-trailers and other 
transport equipment)  

Fahrzeuge (motor vehicles, trailers, semi-trailers and 
other transport equipment) 

10 13-19, 
31-33 

übriges Verarbeitendes Gewerbe (CX) 
(Other manufacturing) 

Sonstige Erzeugnisse des Verarbeitenden Gewerbes 
(Other manufacturing products) 

11 35 Energieversorgung (D) (Electricity, gas, 
steam and air conditioning supply) 

Dienstlg. der Energieversorgung (Energy supply ser-
vices) 

12 36–39 Wasserversorgung; Abwasser- und Ab-
fallentsorgung u.Ä. (E) (Water supply; sew-
erage, waste management and remediation 
activities) 

Dienstlg. der Wasserversorg., der Entsorgung, usw. 
(Water supply, waste disposal and other services) 
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13 41–43 Baugewerbe (F) (Construction) Bauarbeiten (construction work) 

14 45 Kfz-Handel; Instandhaltung u. Rep. v. Kfz 
(GA) (Wholesale and retail trade and repair 
of motor vehicles and motorcycles) 

Handelsleistungen mit Kfz, Instandhaltung und Repara-
tur an Kfz (Trade services involving motor vehicles, 
maintenance and repair of motor vehicles) 

15 46 Großhandel (oh. Handel mit Kfz) (GB) 
(Wholesale trade, except of motor vehicles 
and motorcycle) 

Großhandelsleistungen (ohne Handelsleistungen mit 
Kfz) (Wholesale services, except of motor vehicles and 
motorcycle) 

16 47 Einzelhandel (oh. Handel mit Kfz) (GC) (Re-
tail trade, except of motor vehicles and mo-
torcycles) 

Einzelhandelsleistungen (ohne Handelsleistungen mit 
Kfz) (Retail services, except of motor vehicles and mo-
torcycles) 

17 49 Landverkehr u. Transport in Rohrfernleitun-
gen (HA) (Land transport and transport via 
pipelines) 

Landverkehrs- und Transportleistungen in Rohrfernlei-
tungen (services of land transport and transport via pipe-
lines) 

18 53 Post-, Kurier- und Expressdienste (HE) 
(Postal and courier activities) 

Post-, Kurier- und Expressdienstleistungen (Postal and 
courier services) 

19 50–52 Übrige Verkehr und Lagerei (HX) (Other 
transportation and storage) 

Schifffahrts-, Luftfahrtleistungen, Lagereileistungen, 
sonst. Dienstlg. für den Verkehr (Shipping, aviation ser-
vices, warehousing services, other transport services) 

20 55–56 Gastgewerbe (I) (Accomodation, food and 
beverage service activities) 

Beherbergungs-  und Gastronomiedienstleistungen ((Ac-
comodation, food and beverage services) 

21 62–63 IT- und Informationsdienstleister (JC) (Com-
puter programming, consultancy, related ac-
tivities and information service activities) 

IT- und Informationsdienstleistungen (Computer pro-
gramming, consultancy, related and information ser-
vices) 

22 58–61 Übrige Information und Kommunikation (JX) 
(Other information and communication) 

Sonstige Informations-, Kommunikationsdienstlg. (Other 
information and communication services) 

23 64–66 Finanz- und Versicherungsdienstleister (K) 
(Financial and insurance activities) 

Finanz- und Versicherungsdienstleistungen (Financial 
and insurance services) 

24 68 Grundstücks- und Wohnungswesen (L) 
(Real estate activities) 

Dienstlg. des Grundstücks- und Wohnungswesens 
((Real estate services) 

25 69–70 Rechts- u. Steuerberatung, Unternehmens-
beratung (MAA) (Legal and accounting activ-
ities, management consultancy activities) 

Dienstleistungen der Rechts-, Steuer- und Unterneh-
mensberatung (Legal, accounting and management con-
sultancy services) 

26 71 Architektur- u. Ing.büros; techn. Unter-
suchung (MAB) (Architectural and engineer-
ing activities; technical testing and analysis) 

Dienstleistg. v. Architektur- u. Ing.büros 
u.d..techn.,physik.U.suchung (Architectural and engi-
neering services; technical testing and analysis) 

27 72–75 Übrige Freiberufl., wissenschaftl. u. techn. 
Dienstleister (MX) (Scientific research and 
development, advertising, market research, 
other professional, scientific, technical activi-
ties and veterinary activities) 

Übrige  freiberufl., wissenschaftl. und technische 
Dienstleistungen (Scientific research and development, 
advertising, market research, other professional, scien-
tific, technical, veterinary services) 

28 78 Vermittlung und Überlassung von Arbeits-
kräften (78) (Employment activities) 

Dienstleistungen der Vermittlung und Überlassung von 
Arbeitskräften (Employment services) 

29 77, 79–
82 

Sonstige wirtschaftliche Unternehmens-
dienstleister (NX) (Other economic business 
service provider) 

Dienstlg. d. Vermietung, v. Reisebüros, - veranstaltern, 
Wach-, Sicherheitsdienstlg.(Services related to rental, 
travel agencies, tour operators, security services) 

30 84 Öffentliche Verwaltung, Verteidigung; Sozial-
versicherung (O) (Public administration and 
defence; compulsory social security) 

Dienstlg. der öffentlichen Verwaltung, der Verteidigung 
und Sozialversicherung (services of public administra-
tion, defence and social security) 

31 85 Erziehung und Unterricht (P) (Education) Erziehungs- und Unterrichtsdienstleistungen (Educatio-
nal services) 

32 86 Gesundheitswesen (QA) (Human health ac-
tivities) 

Dienstleistungen des Gesundheitswesens (Healthcare 
services) 

33 87–88 Heime und Sozialwesen (QB) (Residential 
care and social work activities)  

Dienstleistungen von Heimen und des Sozialwesens 
(Services provided by residential homes and social ser-
vices) 

34 90–93 Kunst, Unterhaltung und Erholung (R) (Arts, 
entertainment and recreation)  

Dienstlg. der Kunst,  der Kultur, des Sports, der Unter-
haltung und der Erholung (Services of arts, entertain-
ment and recreation) 

35 94 Interessenvertretungen, religiöse Vereini-
gungen (SB) (Activities of membership orga-
nisations) 

Dienstleistg. d. Interessenvertr., kirchl. u. sonst. Ver-
einigungen (Services of membership organisations) 

36 95–96 Sonstige Dienstleister a.n.g. (SX) (Other ser-
vice activities) 

Sonstige überwiegend persönliche Dienstleistungen 
(Other predominantly personal services) 

37 97–98 Private Haushalte mit Hauspersonal (T) (Ac-
tivities of households as employers) 

Waren und Dienstleistungen privater Haushalte o.a.S. 
(Goods and services of private households)  
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