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Abstract 
 
The Common Agricultural Policy (CAP) is the largest budget item in the European 
Union, but Member States report spending in a variety of formats and languages, 
hampering holistic analysis. Here we have made the payment data centered around the 
year 2015 spatially-explicit at the county or province (NUTS3) level, and aligned 
payment measures reported between Member States, by translating, harmonizing, and 
geolocating 16,443,532 million payments originally reported by EU Member States 
and compiled by the Open Data Foundation Germany through its project 
Farmsubsidy.org. We have assembled the first database to our knowledge to report 
individual farm-level CAP payments by standardized CAP funding measures and 
geolocation. This dataset allows in-depth analysis of over €60 billion in public 
spending from 2015 by purpose and location for the first time. Further, this data is 
representative of the distribution of annual payments dictated by the CAP program for 
2014 to 2020. These data are of interest to researchers, policymakers, NGOs, and 
journalists alike for evaluating the distribution and impacts of CAP spending.    
 

Background & Summary  
 

Goals and motivation 
 
Agriculture provides essential food and livelihoods for people, but land use change, 
primarily driven by agriculture, also causes the majority of global biodiversity loss1 
and 23% of climate heating2. The current food system is criticized for harming both 
planetary and personal health, recognizing the urgent need to transform to healthy and 
sustainable food systems.34 Agricultural subsidies globally were recently shown to 
total over $700 billion (€640 billion)5, with many reinforcing harmful practices.   
 
The European Union (EU) has pledged to be a global leader in sustainable agriculture, 
including making the “Farm to Fork” sustainable agriculture strategy a cornerstone of 
the European Green Deal6. Currently the principal policy for European agriculture is 
the Common Agricultural Policy (CAP), which uses the EU budget to support farmers 
making a reasonable living, with the aims of improving agricultural productivity, 
ensuring a stable supply of affordable food, and supporting rural development, climate 
action, and sustainable resource management.7  
 
However, the CAP has faced wide-ranging critiques, including for increasing income 
inequalities and for under-resourcing goals for rural development and environmental 
protection compared with increasing production.8,9 The CAP is currently under reform 
for 2021-202710; the European Commission has communicated that the future CAP 
should evolve in line with the Sustainable Development Goals11.  
 
Currently, despite EU principles and laws on transparency in reporting public 
spending, basic gaps in data reporting by Member States and a lack of centralised data 
make it extremely difficult to get an overview of CAP spending at a finer level than 
the published national summaries. The goal of the present study is to present the first 
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harmonized and spatially-explicit database of CAP spending for 2015, enabling 
analysis of the purpose and location of spending for the first time, and facilitating 
future analysis of the social and environmental benefits of this spending, for example 
in relation to CAP and sustainability goals.  
 

Study design and data generated  
 
In this study, we formatted, translated, and harmonized CAP spending data across EU 
Member States by creating a “Rosetta Stone” to align measure names reported 
between countries (called “scheme” in the raw data and our code) to a standardized 
list. This spending averages €58.2 billion annually over the current program period 
2014-202012. The raw payments data were originally reported by EU Member States, 
and scraped from 27 different reporting websites by the Open Knowledge Foundation 
Germany. They average over 600,000 records each (range: 8,600 records reported for 
Malta, to 3,235,524 records reported for Romania), where each line represents a 
payout amount to a given recipient under a given measure. We performed language 
translation and alignment with the purpose of the measure using both machine 
translation and native speakers, consulting local agricultural experts, and extensive 
data formatting and processing.  
 
In brief, the workflow proceeded in two stages using a Python script (Figure 1). First, 
we processed raw data files reporting CAP payments for each country from 2015 
(obtained from farmsubsidy.org) to create a “translated” version of the country file. 
The translated version included additional columns appended to assign each row to a 
standardized measure name, amount of spending in Euros, and a NUTS3 region (in 
the EU’s Nomenclature of Territorial Units for Statistical Analysis) for spatial 
analysis. These “translated” datafiles are suitable for individual country analysis or 
detailed analysis of particular measures across the EU. Second, we aggregated all of 
the “translated” country files to produce the “condensed year” file, which contains a 
total amount of spending for each CAP measure and NUTS3 region in the EU, 
suitable for broader-scale analyses and aggregation. Code to reproduce the full dataset 
is available on GitHub.   
 

Potential reuse value  
 
Given high public interest in this data during this time of CAP reform, as well as 
extensive and ongoing calls for increased transparency of CAP spending, and the need 
to use public resources wisely in pursuing urgent social goals such as sustainable food 
production, rapidly reduced climate pollution and enhanced natural carbon sinks, and 
biodiversity conservation, we believe the reuse potential for these data are high. 
Despite the huge amounts of CAP spending, lack of suitable data at the appropriate 
time and scale is hindering effective evaluation of CAP measures in relation to their 
goals13. In addition to the research community working on CAP, other likely users 
include non-governmental organizations working with the Sustainable Development 
Goals, environmental stewardship,14 and other policy goals, journalists reporting on 
public spending and government oversight, as well as the EU Member States 
themselves. We hope that this data harmonization effort can be carried forward to 
support more transparent and harmonized reporting by Member States in the coming 
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CAP spending period 2021-2027 to support ongoing analysis and collaboration 
towards achieving Europe’s policy goals for sustainable agriculture.  

 

Methods 
 

1. Data Sources   

1.1. CAP Spending Reporting by EU Member States  
 
The CAP spending data originally came from EU Member States, who are obligated 
to report spending to comply with the EU’s principle of transparency, including 
financial regulations adopted in 2012 to publish information on recipients of EU 
funds, and a 2013 regulation with specific obligations for publishing CAP payment 
recipients8.  
 
Specifically, in Article 111 of Regulation (EU) No 1306/201315, Member States are 
required to report the following information on a single website for at least two years 
following publication: payment beneficiaries (first and last names of individuals, or 
full legal name of associations or companies); the municipality where the beneficiary 
is registered (and postal code “where available”); the amounts of payment 
corresponding to each measure; and “the nature and description of the measures” for 
both EU and Member State contributions.  
 
Regarding data accessibility, the European Commission states that “anyone who 
receives EU funding under the CAP is included on a publicly available list. This list is 
designed to promote transparency and trust in EU funding measures. However, the 
rules still need to strike a balance between the rights of the public to know how their 
money has been spent and the rights of individuals to protect their personal data. The 
data is therefore limited in its scope and only available for a set period. [...] It is 
available from the 31 May of the year after the payments were made. This information 
will be publicly available for two years after its publication.”16  
 
Some CAP beneficiaries are exempted from reporting requirements when the benefits 
they receive are small, or may be anonymized in some cases. For example, Article 112 
of Regulation (EU) No 1306/201317 exempts reporting requirements for beneficiaries 
who receive less than €1250 per year. Additionally, some countries give codes to 
recipients (although some codes consist of recipient names and locations) or 
anonymize their data in certain cases, e.g., if there are fewer than 10 beneficiaries 
within a municipality, Denmark does not publish the municipality and postal code of 
anonymous beneficiaries.18 A few Member States list open data reuse policies on their 
websites. For example, the UK states that the CAP data are under an Open 
Government License for public sector information, where users are “encouraged to 
use and re-use, free to copy, publish, distribute and transmit the information.”19  
 
The European Commission maintains a webpage20 with links to each country’s CAP 
payments reporting website, where they state, “To ensure full transparency, EU 
countries publish information relating to the beneficiaries of all common agricultural 
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policy (CAP) payments on their national websites.” Each Member State currently 
maintains its own database for reporting CAP spending, all of which use different 
formats, with no universal standard for the “nature and description of measures.” A 
few Member States have made it possible in recent years to directly download the full 
data from current years (e.g., Spain, UK, Hungary, and Portugal), but most national 
transparency websites only allow searching by specific recipients, measure name, or 
locations, or using pulldown menus, with results reported in html or displayed as only 
a few entries at a time (e.g., UK and Sweden). Thus, it is very difficult to get a 
comprehensive overview of where CAP spending went and for what it was intended.  
 
 
 

1.2. Open Knowledge Foundation Germany & Farmsubsidy.org  
 
Because each Member State has their own webpage for reporting CAP spending data, 
and each uses a different format, obtaining the raw data in a format suitable for 
analysis presents a significant challenge. We used raw CAP payment data curated by 
FarmSubsidy.org, which is a project of the Open Knowledge Foundation Germany, a 
non-profit organization working on transparency of public money. The 
Farmsubsidy.org project was started in December 2005 by three journalists. Over the 
years, project members have worked to “file freedom of information requests on a 
national level and to clean, compile and present the obtained data on the new 
Farmsubsidy.org website.”21 The stated aim of the Farmsubsidy.org project is to 
“…obtain detailed data relating to payments and recipients of farm subsidies in every 
EU member state and make this data available in a way that is useful to European 
citizens.”22 
 
The Open Knowledge Foundation works to extract the data currently reported 
separately by Member States and make the raw data files available in one place. To do 
so, they have built data scrapers for each country website, which are released under 
open license with the intention to be maintained by the community.23  The code for the 
farmsubsidy.org scrapers are available on GitHub; most were last updated between 
2016-2018, although Cyprus was added in late 201924.  
 
Farmsubsidy.org states that they publish the data exactly as published by national 
governments: “Ultimately, the data available on this site is only as good as the data we 
have received from the governments. We do not change the data we have received 
from governments so if you think you have identified an error in the data you should 
notify the relevant government agency and, if possible, let us know too.”25 
 
The Farmsubsidy.org project discloses their funding on their website, which states that 
most project funding was received between 2006-2010, with the last funding listed as 
€5,000 in 2014. Their website states “Currently this project is not funded, but 
maintained by volunteers.”26  

1.3. Downloading data and data content  
 
We built on the work already undertaken by farmsubsidy.org to use the data they had 
scraped and made available. We downloaded the raw CAP payment data for all 
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available Member States and years from FarmSubsidy.org on July 15, 2019, using the 
Linux command  
$wget -r https://data.farmsubsidy.org/latest/. These data can be 
searched on the farmsubsidy.org website by address given or by amount, but not by 
standardized measure (scheme) name or geolocation, because these features are not 
reported in the original data.  
 
Each raw data file from farmsubsidy.org listed information potentially including 
recipient name and address, amount paid, currency, year, and CAP measure under 
which the payment was made. Not all Member States report all data. Header names 
were evaluated manually to be sure to include all relevant data (for example, Romania 
lists measure names (what other countries call “scheme” in their raw data) under the 
column heading “scheme_2”). See Table 1 for an overview of the content of the raw 
data files of CAP payments.  
 

2. Data Availability by Country and Year 

2.1. Countries and years included for CAP payments  
 
Data on farmsubsidy.org were available for a range of years that varied by country, 
though most countries had data available for 2014-2017. We built our database using 
data from 2015; where this was not available,  we used the closest available year 
(2014 for Denmark, and 2016 for Bulgaria and Sweden). Additionally, we present 
data from 2016 for the Czech Republic, because the 2015 data contained only about 
5% of the data volume and 20% of the payment totals than the previous and following 
year, and was confirmed to be more than five times smaller than the Eurostat payment 
reported for 2015. Finland had data only for 2004-2013, during the previous CAP 
period, and was therefore not included. The data for Italy reports only “Total” for each 
payment rather than listing specific measures, so it was not possible to classify CAP 
payments in Italy by measure. Note that the CAP financial year runs from 16 October 
to 15 October, with the payments published the following year (i.e., data published 
May 2015 would be regarding 16 October 2013 to 15 October 2014)27. Most Member 
States listed the payment year in their raw data, which was repeated in the file name.  
 
It is unclear whether all Member States report years consistently (most Member States 
do not clarify how years are reported). We assume that data files stating a year of 
2015 refer to the majority year the payment was made (as stated by Germany on their 
transparency website, where searching 2018 is stated to apply to payments made from 
October 16, 2017 to October 15, 2018)28. Thus, we believe the majority of our data 
report spending undertaken from October 2014-October 2015 and reported in spring 
2016.  
 

2.2. National vs. EU measures  
 
Although Article 111 of Regulation (EU) No 1306/201329 requires Member States to 
report payment amounts and “the nature and description of the measures” for both EU 
and Member State contributions, we did not find a consistent system for 
distinguishing EU and Member State contributions reported in the payment data. For 
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the purposes of this paper we follow the EU terminology used in the legislation and 
refer to the various payments that Member States are permitted to make under the 
CAP as measures (which elsewhere are referred to more generally as policy 
instruments or payment schemes depending on the literature).  
 
As a brief explanation for distinguishing European and Member State financing under 
the CAP, the CAP is divided into two programmes known as “Pillars”: Pillar I, 
entirely financed by the EU30 through the European Agricultural Guarantee Fund 
(EAGF), directs the majority of the CAP budget to support direct payments to farmers 
(71.3% of CAP spending for 2014-2020) and market measures (4.3%).31 Pillar II32 
finances the remaining 24.4% of CAP spending through the European Agricultural 
Fund for Rural Development (EAFRD). Pillar II programs support rural development 
and environmental measures. They are co-financed by EU funds and regional or 
national funds.33  
 
The European Commission states that funding reported under Pillar II includes both 
EU and national sources: “For funding from the European Agricultural Fund for Rural 
Development (EAFRD), the amounts published include both the money received from 
EU funds and from the EU country. This means that the reported amount reflects the 
total amount of public expenditure on the project.”34 
 
A few countries listed the funding source in the name of the measures (e.g., Hungary 
listed National, EAGF, or EAFRD), but most did not. Some reported only EU-funded 
payments; e.g., Denmark stated “National aid schemes without EU funds are not 
published”35.  
 
The farmsubsidy.org data scraped the raw CAP payment data exactly as reported by 
Member States36, which “may also contain non-EU national subsidies which are 
sometimes in the same database” (Stefan Wehrmeyer, personal communication).  
 
In the absence of any information about national vs. EU funded support in the raw 
data, we assumed all measures listed were from EU funding, and matched all that we 
could to the standardized list of EU measures. We classified any measures listed to 
have national support (either in the measure name, or from information from the 
reporting agency) with the ID code National, rather than matching to a specific CAP 
measure (ca. 1% of total payments).    
 

3. Payment values  
 

3.1. Negative payment values  
 
We included all payment values exactly as reported, including negative payment 
values, which comprised a small proportion of payments in a few countries. The 
German CAP payment agency Bundesanstalt für Landwirtschaft und Ernährung 
(Federal Agency for Agriculture and Food) states that positive amounts in the 
transparency portal refer to payments from the EU budget to beneficiaries, whereas 
when goods from a public intervention are sold, the price paid by the buyer for the 
goods appears as a negative amount, representing revenue for the EU budget.37 
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For nearly all countries, negative payments were non-existent or very small (less than 
1% of total payments for the year). For instance, for the largest payment recipient, 
France, negative payments were about 0.4% of total payments in 2015). The only 
countries to have such payments be more than 2% were Cyprus (2.7%) and Greece 
(13%, dominated by one very large negative payment of nearly €200 million). (See 
file “missing_money_percentages” on our GitHub.) We checked the current data on 
the Greek transparency website38 and found 12,024 negative values reported from 
2017, so we assume these payments were valid.  
 

3.2. Payments between countries  
 
In the first step of our Python code, payments are summed by country that reported 
receiving the payment (as the EU reports). But two countries (Belgium and the 
Netherlands) report payments to other countries within their national transparency 
reporting, perhaps indicating that the landowner lives abroad. In the second 
condensation step of our data processing (Figure 1), our Python code attributes all 
payments to the beneficiary country listed.  
 
For example, payments listed in the raw data reported by Belgium as having a 
recipient in France would be added to our translated file for France, rather than 
Belgium. However, these international payments were only reported by Belgium and 
the Netherlands, and in both cases they were a small percent of the total country 
payment (about €2.6 million for Belgium, less than half of 1% of their total payments 
received; and about €13,000 for the Netherlands in 2015, compared with their total 
payments received of over €1 billion). See the code for “money_movement.py” on our 
GitHub.  
 

4. Standardizing location and currency  

4.1. Location  
 
To obtain a standardized geolocation for each payment entry, we extracted postal 
codes given in the raw CAP payment data, and matched these to NUTS3 regions, 
developed and maintained by the EU and generally corresponding to the finest-scale 
level above municipalities, such as counties or provinces depending on country 
nomenclature. For example, NUTS3 units in France correspond to 101 Departments.39 
We used the 2013 version of NUTS3, which was appropriate for our 2015 data.40 We 
downloaded conversion files from postal codes to NUTS3 regions using the postal 
code to 2013 NUTS3 regions correspondence table available from Eurostat 
individually for each country41 (also found on our GitHub) and used the Python code 
to extract country and postal codes and match them to NUTS3 regions.  
 
For data where postal codes in the raw data did not match to the available NUTS3 
files, we manually matched them where possible by determining the classification 
system for each country and looking at maps of postal codes and NUTS3 regions to 
determine the coding pattern between postal codes, which are generally a subset of 
NUTS3 regions (see Python code, and descriptions in the column “How to match 
postal codes to NUTS” in Table 1). For most countries, this reduced the amount of 
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payments that could not be geolocated to less than 2% of the total payments. 
However, Sweden’s postal code numbering system42 does not follow NUTS3 
borders43, so 19.1% of payments in Sweden could not be linked with a NUTS3 region. 
 
For ten countries (Bulgaria, Czech Republic, Estonia, Greece, Ireland, Lithuania, 
Luxemburg, Latvia, Romania, and Slovenia), postal codes were not given in the raw 
data. These countries did include a “recipient location” (usually city) but it was 
deemed too time-consuming to look up postal codes or otherwise couple them to 
NUTS3 regions (this could not be automated since shapefiles of postal codes are 
unfortunately proprietary). Luxembourg, however, consists of only one NUTS3 
region, so all payments could be allocated to that NUTS3, leaving nine countries 
where we could not allocate payments to NUTS3 regions (see Table 1). These nine 
countries with payments only allocated to the national (NUTS0) level rather than finer 
NUTS3 spatial level represent about €9 billion in total payments (about 15% of total 
payments in our 2015 dataset).  
 

4.2. Currency 

For countries that did not state a currency of reported payments, we assumed 
payments were made in Euros (cross-checked with payment totals reported by the 
EU). Seven countries reported payments in a currency other than the euro. These 
payments were converted to euros using the average conversion rate for the year of 
payment. We used currency exchange rates reported by the European Central Bank 
Euro Reference Exchange44 to obtain the average value of the given currency for the 
given year. Values were extracted in (currency) to euro, for January 1 to December 31 
for the year of interest. All values are given in euros for the year reported (i.e., they 
are not converted further to a standardized year). Currency conversion rates are listed 
in the Python code.  

Poland did not list a currency for its payments in the 2015 raw data, but its 
transparency website stated that payments are shown in PLN, and the total reported 
payments in the raw data for 2015 totaled 27 billion, whereas the true value was 
known to be around €6 billion, so we converted the reported payments from Poland to 
euro assuming they were reported in złoty.  

 

5. Standardizing Payment Measures: Creating the “Rosetta Stone” 
 
To standardize measure names across countries, we created a master “Rosetta Stone” 
file (Table 2) where we aligned names for the CAP payment measures given by 
Member States in their national language to a common English language standard 
given by the “Description of Measures” published by DG AGRI, sometimes cited as 
Ares (2018),45 which lists 102 individual measures, drawn from ten different pieces of 
underlying regulations (Table 3). In total, there are 27 individual measures within the 
three chapters of Pillar I of the CAP, and 75 measures across the six chapters of Pillar 
II, that were active at some stage during the 2014-2020 program period (Table 3).  
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We digitized the PDF version of “Description of Measures” into a spreadsheet to 
consistently align measure names with associated legislation and names in national 
languages. This spreadsheet formed the basis of the “Rosetta Stone” we used to match 
measure descriptions across countries.  
 
We added additional classification information compiled during our research to aid 
with both matching of measure names (our creation of the Rosetta Stone document), 
as original country scheme names sometimes contained reference to e.g., rural 
development program measure numbers, and to understand the purpose of each 
measure for further analysis. (See Table 4 for an overview of the structure of the 
Rosetta Stone document and the source of our classifications). After this meta-data, 
the Rosetta Stone document consists of columns for each country with original 
scheme name reported, translated scheme name (where relevant), and notes on the 
matching criteria.  
 
Following DG AGRI, we used the measure identifier (a combination of a Roman 
numeral and Arabic numeral ID) in the first column of the tables in “Description of 
Measures” to uniquely identify each of the 102 possible measures for the analysis, 
which is reproduced in the first column of Table 2. This ID cannot be directly related 
to legislation, but consists of two or three parts: the short heading for each section in 
“Description of Measures” (I, II, III, IV/A, V/B, VI/A, VI/B, VI/C and VI/D), and a 
row number (i.e., 1, 2, 3,…) or sub-table number and row number (i.e., 1.1, 1.2, …), 
such that III.2 is the ID for the second measure listed in section III and V/B.1.10 is the 
tenth measure in sub-table one of table V/B. Each measure is linked to the underlying 
legislation via the columns immediately following the ID: Regulation, Title, Chapter, 
Section, Article where relevant.  
 
Matching the reported measure name to the master list was straightforward for the 14 
countries that used the measure ID to report their measures (as noted in “Includes 
standard numbers of Measure Descriptions” column in Table 1). However, the 
remaining 13 countries did not use a standardized identifier for measure names 
(instead using a wide variety of short descriptions in local languages and/or numerical 
codes with a variety of meanings). This lack of standardization means it is impossible 
to use the raw data reported by Member States for cross-country analysis, which is 
why we undertook the harmonization to make the Rosetta Stone. To take a simple 
example, different countries reported the following names for a measure, all of which 
we matched to the first measure (I.1, Single Payment Scheme):  
 
“Single payment scheme - title III” 
“I.1 - Aide unique découplée à la surface (DPU)” 
“I.1 Καθεστώς ενιαίας ενίσχυσης – τίτλος III (ΕΓΤΕ)” 
“I.1” 
“Guarantee Fund direct support: I.1, Single payment scheme - title III”  
 
More details about the format and examples for each country reporting their measures 
are given in Table 1.  
 
For those countries whose measures were not reported according to the measure 
identifier, we identified unique measure names from national languages and manually 
matched reported country measure names to the 102 individual measures of DG AGRI 
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using a combination of machine translation, native language speakers, and input from 
national agriculture experts, as we describe in detail in the next sections. 
 

5.1. Extracting unique measure names  
 
We extracted all unique measure names for each raw country file for analysis in our 
database (N= 27, all of the EU-28 from 2015, except Finland who reported no data for 
2015). We then manually matched measure names from countries to the master list of 
measures in the Rosetta Stone, using the measure numbers and/or descriptions given 
as follows.  
 

5.2. Translation and uncertainty assessment  
 
To match measure names used by each country, we created three columns in the 
Rosetta Stone document for each country: original country scheme name or code 
(pasted exactly from the raw data files), translated country scheme name (for non-
English measure names, this contained the best translation of the original scheme 
name into English where relevant, preferring native speaker translations over 
automatic ones), and Notes justifying the basis of the match.  
 
For measure names listed in a language other than English, we first used Google 
Translate to translate an Excel file containing all measure names from the original 
language to English, and then manually matched as many measures as possible using 
the translated names and combination of searching and manual matching with the 
master measure names.  
 
We distinguished the following classifications for the level of certainty of the match 
between the national measure name with the master measure list, in order of greatest 
to least certainty:  
 
Match: all information present, both words and numbers where present, was a strong 
match to the master list. In other words, both words and numbers matched the master 
list (if the measure consisted of both words and numbers), words matched the master 
list (if the measure name consisted only of words) and numbers match (if the measure 
name consisted only of numbers).  
 
Words but not numbers match: when words from a national measure matched with 
the master list, but either did not contain numbers present in the master list, or 
contained numbers that differed from the master list. Where possible to identify, the 
meaning of the numbers was noted (e.g., when they referred to underlying legislation, 
article numbers, national measures, or other references).  
 
Unique but imperfect match: the best available match, although some information 
between the original and master list was inconsistent.  
 
Best of multiple possible matches: more than one match was possible, but enough 
information was given to support matching with a particular measure.   
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No match: it was not possible to align the original measure name with a master 
measure name, because the description given did not fit any of the 102 master 
measure descriptions from DG AGRI. All non-matches were double-checked against 
the raw data to ensure they had been imported properly, and that errors (e.g., measure 
names such as “-” or measure names that cut off in mid-sentence) had indeed been 
present in the original data and not introduced during our import or analysis.    
 
Note that some measures were placed in both the category “Words but not numbers 
match” and “Best of multiple possible matches,” as they were matched with the best 
of a number of options, but the numbers did not match.  
 
We used the full dataset (all levels of match certainty) for analysis, but report the 
certainty level of matches by country and measure name for most of the measures in 
Table 5 in case others wish to have a more stringent cutoff.  
 
Note that most countries either had more measure names in their transparency 
reporting data than the 102 present in the master list (e.g., Hungary listed 274 unique 
measure names), or listed more than one national measure that was ultimately 
matched to the same “Description of Measures” name. In such cases, an overflow row 
was created in the Rosetta Stone, proceeding in alphabetical order by country, with 
one row per additional measure name. Thus, the first 102 elements of the Rosetta 
Stone document (rows 2-103, following the header) contain the first instance of a 
match for an original language scheme name across all countries, with potentially 
many matches across many countries for each row. Subsequent matches within a 
country start at row 103 in the Rosetta Stone and continue to row 795, thus there were 
692 individual measures added after the main data, where each row lists only one 
country scheme name, and abbreviated information in the first columns to show the 
match with the master scheme name.  
 

5.3. Native speaker assistance  
 
For many countries, a substantial fraction of measures remained unmatched at this 
stage, and we sought the help of native language speakers to improve upon the 
translations suggested by Google Translate. In many cases native speaker assistance 
made it possible to make a successful match to align reported measures with the 
master list.  
 
Native speakers were recruited by the first author on a volunteer basis in an email 
explaining the purpose of the study, requesting their help in translating into English 
the measure names that remained unmatched (typically 10-30 short phrases, requiring 
less than an hour of work), and promising acknowledgement in and a copy of the 
resulting scientific publication in exchange for their assistance. One native speaker (of 
Hungarian) was paid as a research assistant for approximately 10 hours of her time in 
researching Hungarian law as well as providing translations, which helped place many 
additional measures. We gratefully acknowledge the contributions of all of the native 
speakers in helping to create this dataset; please see the full list in the 
Acknowledgements.  
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5.4. Searching national agency websites 
 
For all countries with measures still not matched to the master list at this stage, the 
first author searched national agency web pages for any additional information that 
might assist with matching measure names. In a few cases, it was possible to 
triangulate information that now appears on national transparency websites to assist in 
making further matches (e.g., when original language and English translations of 
measure names were both available), or to download a full list of measure names in 
their original language with enough information to make a match. These were noted in 
the relevant country “Notes” column of the Rosetta Stone file.  

5.5. Contact with national offices and country experts  
 
After following the procedure above, where any non-matches for measure names 
remained, the first author sought contact with national agricultural offices in charge of 
administering CAP payments. Contact information was found from following the 
links from the official Member States CAP transparency pages, as well as independent 
research, including seeking contact via the official payment agency Twitter account 
where available. These details were not always easy to find; to facilitate future contact 
for others, public email, webpage, and Twitter accounts are listed in Table 1.  
 
The majority of contact attempts with national agricultural agencies to clarify measure 
names received no reply (contact by email and/or Twitter to the official contact listed 
for France, Romania, Hungary, Sweden, Lithuania, Bulgaria, and Croatia). Phone 
contact was successfully made with the UK and Germany, but attempts to follow up 
with the relevant expert were not successful to receive further information. (However, 
contact was successfully made with a CAP expert at an NGO in Germany, who 
provided additional translations and confirmed matches of measure names to the 
standard EU list in the Rosetta Stone) (Christian Rehmer, personal communication, 2 
March 2020). Twitter contact was successfully made with the agricultural agency in 
Ireland46, but the promised answer from the appropriate section was never received. In 
several cases, no contact information was readily available (for example, the Austrian 
CAP payments database website47 was made by a marketing company; the 
government agency administering the payment was not clearly listed).  
 
Replies to requests for measure information were received from five countries: 
Estonia, Latvia, Czech Republic, the Netherlands, and Germany. Representatives from 
the agricultural agencies in Czech Republic and the Netherlands sent a full list of 
native measure names aligned with the master list upon request, which enabled 
complete measure name matching. A representative from Latvia sent a list of 
measures aligned which enabled matching of all but eight measures (five of which 
translated as “Action” plus a number). Representatives from the agricultural agency 
and ministry in Germany provided helpful responses confirming our matches and 
clarifying the validity of funding periods for different measures. A representative from 
Estonia sent a match with the 2007-2013 CAP, which was not possible to translate to 
the current 2014-2020 CAP. Requests to do so did not receive a further reply.   
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5.6. Expiration and ambiguity of measure names 
Complicating the analysis, four of the Regulations underlying the 102 measures 
expired during the 2014-2020 CAP period, but remained valid for payments through 
201548, so Member States in 2015 used a mix of old and new measure terminology in 
reporting payments.  
 
In Pillar I, Regulation EC 73/2005 (underlying the seven measures related to direct 
payments in Pillar I for 2007-2013, starting with Roman numeral I) expired in 2013 
and was replaced by Regulation 1307/2013 (now with ten measures in Pillar I, starting 
with Roman numeral II). This means that for example, a country reporting a measure 
by the name “single area payment scheme” might refer to either I.2 or II.2, both of 
which use that terminology.  
 
For Pillar II, Regulation EC 1698/2005 (underlying the 46 rural development 
measures in Pillar II starting with V/B) expired in 2013 and was replaced by the 25 
Pillar II measures starting with IV/A associated with Regulation EU 1305/2013. The 
single measure on information and promotion VI/B.1 (Regulation EC 3/2008) was 
repealed and replaced by the same measure under Regulation EU 1144/2014 with ID 
VI/A.1. 
 
Sometimes countries reported a measure using only a short, ambiguous label. For 
example, three measures relate to “advisory services”: IV/A.2, “Advisory services, 
farm management and farm relief services”; V/B.1.4, “Use of advisory services by 
farmers and forest holders”; and V/B.1.5, “Setting up of farm management, farm relief 
and farm advisory services.” When countries listed a measure using only a short 
descriptor such as “Advisory services,” it is impossible to say with certainty which 
measure was indicated. 
 
See correspondence given by EU Regulation in Table 6 between measures in V/B. and 
IV/A, as well as our notes on additional possible matches when short or ambiguous 
wording was used by Member States to report measures instead of standardized 
numbers. Given the overlapping intents and names between measures, it is probably 
most accurate to combine payments within similar measures for analysis by broad 
purpose (e.g., using Table 6), rather than focusing in detail on individual measures.  
 
Finally, one of the two measures making up measure VI/C.1, the POESI measure, 
expired in 2013, but the measure remained active under the same ID (VI/C.1) with the 
subsequent regulation. 
 
 

5.7. Grouping of measures 
 
At the broadest level, we distinguished between measures in Pillar I (the first 27 listed 
in Table 2) and Pillar II (the last 75 measures), by a column indicating the 
corresponding funding source for the two Pillars (European Agricultural Guarantee 
Fund (EAGF) for Pillar I and European Agricultural Fund for Rural Development 
(EAFRD) for Pillar II) as the local-language version of this acronym was often used in 
measure names reported by Member States. For further analysis of measure purpose, 
please see measures identified as income support to farmers and as “environmental 
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payments,” which encompasses all CAP measures which state in the measure wording 
the intention to principally benefit nature, the environment, climate, or to promote 
sustainable farming, see Scown et al. (in review), Table S29.   
 
 

5.8. Finalizing matches  
 
To finalize the Rosetta Stone was an iterative process involving updating the 
placement of measure name matches, running the Python code, examining remaining 
errors and non-matches reported, and repeating until the only remaining non-matches 
were genuine. Measure names identified as valid non-matches from the translation 
exercise (where no appropriate match could be found to the 102 measures) were left 
out of the Rosetta Stone. All other measure names were matched to the most 
appropriate measure. The Rosetta Stone contains the most current and up-to-date data 
justifying translations and matches in the Notes column for each country. Some 
measure names returned as non-matches appeared identical to existing measures 
already placed, but were added as additional rows in the Rosetta Stone, with measure 
names pasted exactly as they appeared, in order to obtain a match. Note that all 
measure names were converted to strings (since there were some measure names that 
consisted only of numbers) and that spaces and punctuation marks were stripped from 
the beginning and end of the string to facilitate matching.   

Data Records 
 
As described above, the original raw data records of CAP payments by country were 
downloaded from farmsubsidy.org on 15 July 2019. Instructions for doing so and for 
setting up the file structure are found in the “readme” file on our GitHub, 
https://github.com/kanicholas/CAP-farm-payments.  
 
We have created two sets of data records using the methods described above, both of 
which reside in the “Output” folder (see Figure 1). First, we have created a 
“Translated country file” for each of the raw country data files. This maintains the 
original raw data for each country (every payment reported in the raw transparency 
data, e.g., over 3 million records for Poland), and appends to it additional columns to 
facilitate analysis, including standardizing to translated measure name, adding country 
and year (if missing), converting currency to euro, and adding the NUTS3 region 
(Figure 1). Note that these files still include personal identifying information of 
recipients where such data was originally reported by Member States.  
 
These 27 translated country data records are then further processed to create the 
“condensed year” data record, which shows the payment amounts spent on each CAP 
measure for each NUTS3 region for the given year. For convenience, the resulting 
condensed files from running the workflow described in Figure 1 are provided in 
Table 7, Table 8, and Table 9 for 2014, 2015 and 2016, respectively. These three files 
are themselves the input to the technical validation, as described below.  
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Technical Validation 
 

Original data validation  
Because the transparency legislation only requires data to be available for two years, it 
was no longer possible to download the original data from the Member States for 2015 
for validation; we thus rely on the accuracy of the data scraped and stored by 
Farmsubsidy.org.  
 
We are encouraged that we were able to allocate the vast majority of CAP payments 
in our dataset both to a geolocation using NUTS3 (83% of payments (15% from 
countries that did not report postcodes, plus an additional 2% from locations we were 
unable to match to postal codes) and to a CAP payment measure (90.5% of our total 
payments). Please see R code on the GitHub to read in the translated and condensed 
files (allocating payments to NUTS3 regions by CAP measure for all Member States, 
using the years noted above) and perform the validation analysis and produce the 
figures and tables described in this section.  
 

CAP payment validation  
 
It is difficult to validate our dataset against official EU or Member State data reported 
for CAP spending because there is no coherent, centralized source of reporting that 
covers all CAP spending, and there is no publicly available database of payments by 
measure, or by location finer than Member State. Below we describe the current state 
of public data reporting on CAP spending. In brief, we were not able to identify a 
publicly available source of information against which to validate our data in detail. 
We hope that the publication of our dataset spurs greater inquiry and transparency for 
the Member States and EU to report this data in a directly usable format (broken down 
by year, unique CAP measure ID, measure name, and location including postal code).  

Reporting of CAP Spending Across the EU  
 
The EU reports annual spending in its expenditure and revenue data under Section 2, 
“Sustainable Growth: Natural Resources.” 49 Spending is reported at the broad 
category of either Pillar I (European Agricultural Guarantee Fund, line item 2.0.1) or 
Pillar II (European Agricultural Fund for Rural Development, line item 2.0.2), but a 
finer breakdown by the 102 measures under these broad categories is not available.  
 
A broad comparison between our data and EU reported spending at the Pillar level 
confirms very close agreement. Our data total €38.9 billion for Pillar I and €16.0 
billion for Pillar II for the years used (centered around 2015, with four countries using 
data from 2014 or 2016 as noted above). For the same countries and years, Eurostat 
reports €40.0 billion spending in Pillar I and the Commission reports €15.6 billion in 
spending for Pillar II. These totals are broadly in line with the budget and spending 
during the 2014-2020 CAP period. In our dataset, we were able to identify only a 
handful of payments made under measures from national as opposed to EU funding 
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(totaling €0.62 billion, roughly 1% of our payment total) (Table 10), which could 
partly explain the difference between our total and that from the Commission. 
 
Eurostat administers data on “subsidies on production” (item code 25000) in their 
“Economic accounts for agriculture by NUTS 2 regions” (Table 11). However, after 
repeated requests to Eurostat support during 2018 and 2019 it remained unclear to us 
what these data actually represented in relation to CAP spending. The Eurostat 
“subsidies on production” total just over €47 billion for 2015 at the NUTS 0 (Member 
State) level, but many NUTS 2 regions and even several Member States contain no 
data in this table. 
 
We compared the payments reported by Eurostat for each Member State with our data, 
finding generally good agreement, though the payments in our dataset were generally 
slightly higher than those reported by Eurostat, with the exception of Denmark (Figure 
2; Table 12). Our data generally show the expected pattern that Pillar I comprises the 
majority (approximately three-quarters or more) of the total CAP spending, with the 
notable exceptions of Austria, Hungary, and Poland, where about half of total 
spending in our data came from Pillar II.  
 

Reporting of CAP Spending by Member States 
 
Distinguishing the purpose (measure) of reported funding is particularly difficult for 
Pillar II. Each Member State submits one or more Rural Development Programs (there 
were a total of 118 Rural Development Programs for the 2014-2020 CAP50), which 
are available as individual PDF files51 and not in a database format that would enable 
detailed analysis of spending. Some of the countries that receive the most CAP 
funding have a large number of different rural development programs for different 
regions (30 in France, 23 in Italy, 19 in Spain, and 15 in Germany),52 making it very 
difficult to examine rural development spending by country.  
 
The European Network for Rural Development provides spending breakdowns for a 
subset of measures within Pillar II, but these are reported as aggregated over four to 
seven years in individual PDF reports for Member States where available, for example 
for individual measures from 2007-201153 or for percentage of spending by measure 
for each Member State for 2014-2020.54  
 
Member States tend to report their spending over the full CAP program period, 
making it difficult to get an independent report of spending for a specific year. For 
example, the country factsheets list total spending by Member State, including total 
finances available for the full funding period, but do not distinguish which measures 
and in what way it is used. For example, Sweden’s Rural Development Program 2014-
202055 states that Sweden will use €4.3 billion of public money from 2014-2020 for 
rural development, of which they state €1.8 billion is from the EU budget, €2.5 billion 
is national co-funding, but a further breakdown of Pillar II spending is not given.  
  
Financing for rural development consists of co-financed money from the European 
Agricultural Fund for Rural Development (EAFRD, €99.6 billion for the 2014-2020 
multiannual financial framework, averaging €14.2 billion per year over the seven-year 
spending period) and regional or national public funds varying by region and measure 
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(consisting of €50.9 billion in regional or national co-funding, and a further €10.7 
billion of purely national funding, totaling €61.6 billion)56, or an average of €8.8 
billion per year. Thus on average across the seven years, €23 billion in total is spent 
on rural development, with about two-thirds coming from the EAFRD and one-third 
from regional or national co-funding.  
 
The four Member States who receive the most funding from EAFRD across the seven 
years of the 2014-2020 CAP are France (€11.4 billion), Italy (€10.4 billion), Germany 
(€9.4 billion) and Poland (€8.7 billion).57 
 
In response to a request via a web form, an Information Systems Support Officer of 
the European Commission Directorate General for Regional and Urban Policy sent 
data on 2015 expenditure under Pillar II, broken down by Member State and measure 
(Yves Durinck, personal communication, 14 May 2020). Overall agreement for 
Member State spending under Pillar II was generally reasonably close, though our 
data were notably higher than that from the Commission for Austria, Spain, France, 
and Poland (Figure 3). Here the Commission reported Pillar II spending in Italy of 
about €1.7 billion, which would fit reasonably well as about 30% of our total of €5.8 
billion (which we were unable to analyze by measure as the raw data reported only the 
measure name “Total”). Note that data for this figure come only from 2015 from the 
Commission, but from 2014 or 2016 for four countries in our dataset as noted above.  
 
We analyzed agreement between our data for Pillar II spending and the data sent by 
the Commission for a set of 832 specific measures within countries, finding generally 
good agreement (Figure 4; Table 13).  
 
At the NUTS2 level, we were able to compare total CAP payments for 148 NUTS2 
regions that were shared between our data and Eurostat, finding generally good 
agreement (Figure 5). 
  
From validating our dataset against these external sources, we identified anomalously 
low payments for the Czech Republic in 2015 (leading us to realize the 2015 raw data 
was only about 5% as long as the files before and after, and we decided to use 2016 
which had a full dataset). We note our data for Romania are about a third lower than 
the payments from Eurostat, but Eurostat data also report 2015 as a year of 
substantially lower payments to Romania compared with 2014 or 2016, so we elected 
to keep our 2015 data. See all country-specific notes in the “Errors and Uncertainties” 
column in Table 1.  
 

Usage Notes 

Missing data and uncertainties  
 
Overall, we were able to successfully match most payments from most countries both 
to the measure they supported (90.5% of payments) and their spatially explicit 
geographic location within a country (83% of payments; most of the unmatched were 
in countries that did not report postal codes or other location information). Note that 
the vast majority of countries where measures were listed were able to be matched, as 
Italy listed no measures and comprised nearly 10% of total payments in our database. 
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See Python code “error_percentages.py” for euro amount of payments unmatched, and 
“error_list.py” for the names of reported measures unmatched, on our GitHub.  
 
A country-level breakdown of the percent of total funding within the year studied 
matched to both measure and location is shown in Table 1. For many countries, less 
than 1% of payments were unmatched to either a measure or location.  
 
In terms of country-level measure matching, more than 98% of all payments within a 
country were successfully matched to a measure except in Greece (7.9% of payments 
unmatched to measure, due to high payments to six measure names not matched to the 
master list), Latvia (4% unmatched), and Denmark (4% unmatched to measure, due to 
errors in measure names); see Table 1. Besides the nine countries who did not report 
postal codes and were therefore 100% unmatched to a NUTS3 region, the only 
countries with over 2% of payments unmatched to location were Sweden (19.1% 
unmatched to NUTS3, due to non-overlap between postal codes and NUTS3 regions 
in Sweden); the Netherlands (13.4%), France (4.7%); Slovakia (4.4%); Italy (4.0%); 
and Malta (3.6%).  
 
Individual Member States tend to report the total amount of funding received for the 
whole CAP period 2014-2020 (not by year), and do not consistently distinguish EU 
from Member state funding in their payment reporting. Going forward, it would be 
helpful to clearly distinguish funding source in all payments reported.  
 
Data users should take care to understand the assumptions made about distinguishing 
national vs. EU measures, the certainty of measure matches to the master list based on 
the potential for multiple matches with the name used for the measure and/or the 
existence of multiple measures dealing with the same topic, and other uncertainties 
described above. Nonetheless, we believe this dataset represents a substantial step 
forward in transparency of EU budget spending.  
 
A number of countries had specific errors or issues with their measure formatting that 
required special processing or analysis. In brief, common errors included double entry 
of both total payments and subtotals for the same recipient (Latvia); ambiguous 
entries, such as article numbers that could apply to multiple measures) (Denmark); 
reporting of old/expired measures under the previous CAP (e.g., Estonia); measure 
names not reported at all (Italy); and repeated entries for the same measure name, with 
variations in punctuation or spelling (e.g., Denmark, Romania), among others. See 
details about how country-specific issues were handled in the Python code and in 
Table 1, column “Errors and Uncertainties in Raw Data”.   
 

Recommendations for future improvement in CAP data reporting  
We have undertaken to harmonize existing data reported by individual Member States 
on public spending on the Common Agricultural Policy. The difficulty we 
encountered in doing so, and the resulting uncertainty in the data, demonstrates the 
need for common-sense reforms to streamline data reporting and curation. Here we 
echo previous calls58 for EU governments to release data “according to a common 
format so that it is possible to analyse the data in a meaningful way across the 
European Union.” Below we offer recommendations to make the CAP payment data 
reported by Member States more standardized in order to facilitate analysis and 
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transparency, from most fundamental (following existing regulations and good 
practices in data curation) to those that would require updates or changes in current 
practices, but would offer substantial benefits to public transparency. These 
recommended improvements to data reporting would enable detailed analyses of CAP 
spending, which could inform and improve the overall performance of the CAP. 
 
Most fundamentally, we recommend that future Member State reporting of CAP 
spending require the following documentation be reported through each country’s data 
transparency portal:  

 Member State payment reporting should include a column with the 
standardized EU-wide measure name and associated unique identifier for each 
measure alongside the national measure name to minimize errors.  

 A dictionary file that lists the measure names reported in the native 
language/format, referenced to a standard list of measure names and unique 
identifiers provided by DG Agri. (The Rosetta Stone document provided in 
this paper (Table 2) could serve as an initial template to do so, though it 
would need to be updated for the measures adopted in the 2021-2027 CAP).  

 A document listing the names and briefly describing any additional national 
measures reported in the payment data (those not included in the standardized 
EU measures).  

 Clearly specify the name of the agency and department responsible for curating 
the payment data as well as a contact person, and provide their contact 
information for questions about the dataset.  

 Provide meta-data for the whole dataset, including an explanation of negative 
values.  

 
To facilitate analysis and minimize errors, the format of data reported should always 
include the following elements and consistently follow data curation conventions:  

 In addition to any data preferred to report by the reporting Member State, CAP 
reporting should always include the following data: country name, year, 
standardized EU measure name and identifier, recipient identifier (name OR 
recipient ID, with unique European identifier for legal entities), recipient 
postal code, payment amount, currency used to report payment amount (if 
data were collected in a currency other than Euros and converted to Euros, the 
exchange rates used to convert to Euros should be reported in the meta-data).   

 A column to distinguish the source of payments made (EU or Member State 
funds and their proportional contributions).  

 Identifying data (measure name, ID, recipient name, etc.) should be completely 
filled in for each and every row of payments reported (not left blank under 
headings assumed to be carried down until a new entry appears, which hinders 
analysis). Where values are zero or not applicable, appropriate codes should 
be used.   

 Measure names should be reported from a standardized list or pull-down menu, 
not entered by hand, to reduce the frequency of duplicate and erroneous 
measure names.  

 When numbering is used as part of measure names, it should be done using 
unique consecutive numbers (such as 001, 002, …). Sometimes current 
numbering conventions yield non-sequential sort orders, such as measures in 
Denmark which mix numbers at the start with subsequent names; sorting them 
yields 1, 10, 11, 12, … 2, 21. 

 Validation should be carried out by reporting agency data responsible before 
reporting data to minimize errors. That is, the data should be totaled and 
reconciled with official statistics to ensure all payments have been accounted 
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for, and standardized, unique measure names and ID numbers should be used 
to ensure every payment reported can be uniquely associated with its recipient 
and purpose, and to avoid errors in measure names. 

 
Additional suggestions to improve data reporting (beyond current mandates)  

 Payment data would be much more usable in spatial format if postal codes 
were required to be reported (current regulation requires postal codes to be 
reported “where available”). Because they encode geospatial information, 
postal codes are much easier to link to open-source spatial databases that 
allow meaningful analysis than alternative geospatial identifiers like 
municipality.  

 Member State reports would be much more useful if they directly reported 
NUTS3 region (and stated which NUTS3 version was used in the meta-data), 
since the documents available from Eurostat did not always convert postcodes 
to NUTS3 regions with high accuracy. This would enable detailed spatial 
analyses of CAP payments against other agricultural statistical information 
from Eurostat. 

 Member States should make it possible to directly download the full year’s 
payment data from their websites (as a few countries have already done).  

 A unique European identifier for legal entities would help match recipients 
across countries and avoid duplicate entries. (The Open Knowledge 
Foundation Germany notes59 that the US and Mexican governments publish 
unique recipient ID codes that allow tracking the same recipient over different 
years and different datasets.) Currently, all farms/farmers have an individual 
ID number, but the system depends on the individual Member State, and there 
is no common system in the EU (Ronald Hiesserich, Federal Ministry of Food 
and Agriculture Germany, personal communication, 8 May 2020). A unique 
identifier would also help address privacy concerns.  

 
New suggestions for reporting administration  
Current legislation requires each Member State to report their payment data on their 
own websites. If Member States follow the recommendations above, their reported 
data will be much more usable. However, stronger guidance and coordination at the 
EU level would make the data much easier to analyze than downloading it from 27 
separate websites. At a minimum, as noted above, the appropriate EU agency, such as 
DG AGRI, should produce a spreadsheet template with standardized measure names 
against which each Member State should submit a dictionary file mapping how their 
reported measures map to the master measure names. Centralized curation of the data 
would likely improve accuracy and accessibility, and to make evaluation against result 
and impact indicators possible. It would also facilitate analysis if the EU made 
geospatial data on postal codes (.shp files) open source (they are currently 
proprietary). It would be a great help if centrally reported data were available in data 
(spreadsheet) format by year and Pillar (instead of 118 separate PDF files for Rural 
Development Programs across 2014-2020). 

 

Future research  
 
For further analysis of past CAP spending, it would be helpful to expand the work 
done here to align measures reported during the entire 2014-2020 CAP (beyond 2015) 
with the standardized measure list. However, acquiring historical CAP spending data 
from Member States is a challenge, since they are only required to make the data 
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available for two years, after which most countries seem to remove older data from 
their transparency websites. Some additional historical data on country-level CAP 
payments are available from Farmsubsidy.org, although they are not able to archive all 
years given their current all-volunteer status. With additional resources, further 
research could be done to scrape and archive the data reported by Member States for 
the current reporting period. Going forward to the CAP starting 2021, we urge 
European Commission (DG Agri) and Member States to follow the recommendations 
above so that such extensive compilation and harmonization will not be necessary to 
reveal how public money is being spent.   

Code Availability 
Our Python and R scripts, instructions for accessing the raw data, and associated 
output data files are available on GitHub at: https://github.com/kanicholas/CAP-farm-
payments.  
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Figure Legends 
 
Figure 1. Workflow for generating the data for Common Agricultural Policy 
(CAP) spending by NUTS3 region within the EU and one of 102 CAP payment 
measures.  
Input files include raw data from farmsubsidy.org; the keys-csv translation file to 
align country-specific measure names with standardized measure numbers, generated 
by the research team (this is the “Rosetta Stone” file, table 2, with meta-data about 
measure names removed; and files to translate postal codes to NUTS regions 
(downloaded from EU). Steps in the Python code are shown in green. The first phase 
takes in raw country data from farmsubsidy.org and outputs the translated file, where 
rows are matched to NUTS3 regions and CAP measures. The second phase extracts 
the relevant columns from each country file, and for all countries within one year, 
produces a condensed file of CAP spending by measure per NUTS3. See code and 
readme file on our GitHub.  
 
Figure 2. Comparison of farm payments for production reported by Eurostat 
with the payments in our database.  
Eurostat payments reported are shown in light green, with our payments shown in 
both medium green (Pillar I) and dark green (total payments, Pillar I + Pillar II). 
Payments are for the years reported in Table 1 (2015 except for 4 countries.) 
 
Figure 3. Comparison of Pillar II payments from 2015 reported by the European 
Commission and the Pillar II payments in our database.  
Data from the Commission were obtained by personal communication with Yves 
Durinck, 14 May 2020 (see Table 10). Note that EC data are all from 2015, and our 
data are for the years reported in Table 1 (2015 except for 4 countries.) 
 
Figure 4. Comparison of Pillar II payments from 2015 reported by the European 
Commission and the Pillar II payments in our database, by measure and 
Member State.  
Data from the Commission were obtained by personal communication with Yves 
Durinck, 14 May 2020 (see Table 10). Each of the 832 datapoints represents a unique 
PII measure in each country (see Table 10 for 55 negative values that were not plotted 
due to log transform scale). The grey line is a lowess curve, with 95% confidence 
interval shaded in light grey. Note that EC data are all from 2015, and our data are for 
the years reported in Table 1 (2015 except for 4 countries.) 
 
Figure 5. Comparison of CAP payments between Eurostat and our data at the 
NUTS2 level.  
Comparison of CAP payments from 148 NUTS2 regions that were common between 
our data and Eurostat. Note 3 datapoints were excluded from panel (A) with zeros for 
Eurostat. Also note Italy NUTS2 regions all excluded with all zeros in Eurostat. The 
grey line is a lowess curve, with 95% confidence interval shaded in light grey. 
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Tables 
 

Table 1: CAP reporting data by EU Member State 
 
Overview of the content of the raw data files of CAP payments, data availability, 
errors for each country, and report of validation data on how much of payments were 
matched to standardized geolocation and measure names.  

Table 2: Rosetta Stone  
 
The full document with classification of the 102 Measures for which payments are 
made to farmers under the European Common Agricultural Policy, harmonized with 
original measure names from each country matched to master legislation and unique 
ID. This file includes translations and alignment of measure names used for all 
payments made in 2015 (except Denmark, which is reported for 2014, and Sweden, 
Czech Republic, and Bulgaria, which are reported for 2016). Meta-data on Table 2 is 
found in Table 4.  
 

Table 3: Regulations underlying the 102 measures in the 2014-
2020 CAP  
 
Regulations underlying the 102 measures comprising the 2014-2020 CAP. Note that 
four of the pieces of legislation underlying the 102 measures expired during the 2014-
2020 CAP period, but remained valid for payments through 2015, so Member States 
in 2015 used a mix of old and new measure terminology in reporting payments; see 
Section 5.6 of text.   

Table 4: Meta-data on the “Rosetta Stone” (Table 2) 
 
Description of columns in Rosetta Stone master document used to match names for 
CAP Measure payments across 27 EU Member States in 2015, including data source.  
 

Table 5: Google Translate 
 
List of unique measure names in our original CAP payment database, and our 
translation of them and classification of match certainty to the standardized list of 
measures, based on initial work and contributions of native speakers. Subsequent 
matches of about 200 measure names from further analysis, information received from 
national farm offices, and from the decision to use 2016 data from the Czech Republic 
after validation illustrated a problem with the 2015 (see text) are not included. All the 
measure names that were successfully matched are found in the appropriate row for 
their country’s column in the Rosetta Stone.  
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Table 6. Measure Correspondence  
 
Correlation table for rural development measures that expired and were replaced 
during the 2014-2020 CAP program period. The original basis of this table was 
digitization of Annex I in the European Commission Delegated Regulation (EU) 
No 807/2014 of 11 March 2014.60 We added notes on additional measures that may be 
potentially ambiguous if only a short name such as “Technical Assistance” is used to 
identify measures in reporting payments. All countries including a standardized 
measure coding would eliminate the need for such conversion and ambiguities in the 
future.  
 

Table 7,  
Table 8, and  
Table 9. Condensed dataset attributing CAP payments to 
NUTS3 regions and standardized measures for 2014, 2015, 
and 2016, respectively. 
These files are the final output of the workflow shown in Figure 1. Please see GitHub 
for full documentation and raw input and output files at finer resolution.  
 

Table 10. Comparison of our total payment data to EU 
reported totals 
Comparisons of our payment totals in our database with Eurostat (Pillar I) and 
European Commission (Pillar II) for the same years, rounded to the nearest euro.  

Table 11. Eurostat data on subsidies on production  
Extracted 15 June 2020 from “Economic accounts for agriculture by NUTS 2 regions” 
and used to validate our dataset.  
 

Table 12. Country-level comparisons between our data and EU 
reported data 
Data used for validation of our spatially explicit and measure-specified dataset against 
existing reported data, grouped by Member State and CAP Pillar.  
 

Table 13. Country-level comparisons between our data and EU 
reported data 
Comparison between Pillar II payments reported in our database for the given year 
centered around 2015, and those reported by the European Commission in 2015 
broken down by Measure (personal communication, Yves Durinck, European 
Commission Directorate General for Regional and Urban Policy, 14 May 2020). This 
table includes 887 unique combinations of spending by measures within country. Note that 
the 55 negative values listed here were not plotted in the log-transformed figure.   
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