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Non-technical summary

Agriculture provides many benefits to people, such as producing food and creating jobs in
rural areas, but it can also have negative impacts on the environment. We analysed existing
monitoring indicators for the European Union’s Common Agricultural Policy (CAP) to evalu-
ate whether the CAP is effectively achieving multiple social and environmental goals. We
found that the current CAP monitoring system is unable to balance many potentially compet-
ing goals because its indicators are biased towards a few objectives. We suggest the European
Union and its Member States adopt a broader set of indicators covering clear targets when the
policy is reformed after 2020.

Technical summary

Agriculture is crucial to achieving the Sustainable Development Goals (SDGs), but the ambi-
tious claims for the sector’s contribution have not been sufficiently scrutinized. We use exist-
ing measurable policy indicators for the European Union’s Common Agricultural Policy
(CAP) to systematically align the policy with the SDGs. We find that current CAP indicators
focus on three goals: zero hunger (SDG 2), decent work (SDG 8) and life on land (SDG 15).
Important SDGs are entirely missing from the agricultural indicators, including health (SDG
3), gender equality (SDG 5), oceans (SDG 14) and institutions (SDG 16), contradicting recent
reports proclaiming agriculture’s contribution to all SDGs globally. We analyse the alignment
of CAP indicators across policy stages and between CAP Pillars, finding that the SDGs are best
covered by CAP Target, Result and Impact indicator sets, and in Pillar II of the CAP support-
ing rural development. More transparent and objective assessment by the European Union
and its Member States using measurable indicators is needed in order to ensure evidence-
based policy supports agriculture and other sectors to achieve their widely touted potential
to contribute to the SDGs.

Social media summary

The EU’s Common Agriculture Policy indicators are not well aligned to deliver the Sustainable
Development Goals.

1. Introduction

The 17 United Nations (UN) Sustainable Development Goals (SDGs) (UN, 2015) represent
the agreed international agenda for society, economy and the environment (Biermann
et al., 2017). However, the SDGs are aspirational with no ‘hard” obligations for their imple-
mentation (Persson et al, 2016), so their successful achievement depends upon UN
Member States and other actors formalizing them in policies, plans and actions within existing
administrative and governance settings (e.g., nations, cities, organizations). This requires the
SDGs to be regionally and nationally contextualized (UN, 2015) and new or existing policy
instruments to be aligned with the goals set out in the SDGs (Lafortune & Schmidt-Traub,
2018; Stafford-Smith et al, 2016). Also required are holistic approaches to implementing
the SDGs as a system of interacting components rather than as individual goals in isolation,
in order to balance trade-offs (Nilsson et al., 2016; Pradhan et al., 2017).

The agricultural sector is particularly important for achieving the SDGs because of the
many benefits it provides that must be balanced against potential social and environmental
harms caused by agriculture (Campbell et al., 2018; DeClerck et al., 2016; Foley et al., 2005;
Herrero et al., 2009; Rasmussen et al., 2018). The Food and Agriculture Organization of the
UN (FAO), as well as other scholars, have suggested that agriculture and agricultural policy
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can and should contribute to all 17 SDGs (Begashaw &
Rockstrom, 2017; FAO, 2017, 2018). However, achieving these
ambitious goals will depend upon how policy-makers align exist-
ing or new agricultural policies with the SDGs and whether these
policies are successfully implemented on the ground.

The Common Agricultural Policy (CAP) is the guiding agri-
cultural policy throughout the European Union (EU) and is a
potentially very powerful tool for guiding agriculture’s contribu-
tion to the SDGs. Spending under the CAP has averaged €54 bil-
lion annually since 2006 (ECA, 2018) - constituting 38% of the
EU’s 2014-2020 budget (Pe’er et al., 2017). The policy is divided
into Pillar I, focusing on financial support to farming, and
Pillar 11, focusing on rural development programmes. The major-
ity of CAP spending is through Pillar I, primarily direct support
to farmers (almost 70% of total CAP spending in 2017; Pe’er
et al., 2017) and market measures (around 5% of spending in
2017; Pe’er et al, 2017), alongside horizontal aspects (non-
financial polices to ensure agricultural practices comply with
other EU sectoral policies, such as the Nitrates Directive).
About 25% of total CAP spending in 2017 went to rural develop-
ment through Pillar II (Pe’er et al, 2017). The CAP will be
reformed after 2020, and the European Commission (EC) has sta-
ted that the future CAP “has a pivotal role to ensure the EU will
deliver on the SDGs” (EC, 2018b, p. 72).

The questions of whether and how the CAP and other sectoral
policies will contribute to the SDGs is of urgent importance for
the EU because of its commitment to being a world leader in
achieving the SDGs (EESC, 2017). The EC endorsed the SDGs
and therefore is obliged to deliver on the goals in line with the
EU requirements to respect international agreements under the
Treaty on the Functioning of the European Union. A recent
report exposing EU policy gaps for the SDGs (Lafortune &
Schmidt-Traub, 2018) found that the two greatest limitations to
the EU SDG monitoring framework are the absence of clear
2030 targets to be met and the lack of measures to address spill-
over effects (unintended consequences in other regions or sectors;
see also Matthews, 2018). The report also recommended better
integration of the SDGs into existing EU policy instruments, as
well as closer connections between SDG monitoring and the
policy-making process (Lafortune & Schmidt-Traub, 2018). A
separate fitness check of the CAP (Pe’er et al., 2017) revealed lim-
ited internal and external coherence of the policy’s objectives, as
well as a lack of adequate indicators for evaluating the contribu-
tion of policy instruments to overall objectives. The fitness
check also concluded that the CAP does not address 12 of the
17 SDGs (Pe’er et al, 2017, 2019), but this methodology was
based on expert opinions rather than transparent, objective
evidence.

Here, we quantitatively evaluate how the current CAP aligns
with the SDGs in the EU using existing policy indicators (measur-
able observations of the current status and trend over time of a
desired goal; see also Reyers et al, 2017; UN, 2018). Indicators
are central to the review and follow-up of the SDGs (Persson
et al., 2016). The CAP has a comprehensive monitoring and evalu-
ation framework based on indicators at different policy stages (i.e.,
stages in the process from describing the policy context, to setting
objectives, to implementing actions and assessing results). Yet, the
question of whether the CAP’s existing monitoring and evaluation
framework can assess and guide the policy’s contribution to the
SDGs remains unanswered. Here, we develop and implement a
method to systematically, empirically and transparently assess
how a policy aligns with the SDGs in terms of its indicator system,
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then we apply this method to the CAP across all policy stages. We
analyse three guiding indicator sets for the CAP and SDGs, asses-
sing: (1) which SDGs the CAP is currently aligned with; (2) which
stages of the CAP policy-making process are currently best posi-
tioned to monitor progress towards the SDGs; and (3) how align-
ment with the SDGs differs between Pillar I and Pillar II of the
CAP. Our approach identifies which SDGs are currently well cov-
ered and which ones are overlooked by EU agricultural policy indi-
cators. We then discuss how the approach can support future
quantification of the trade-offs and synergies within and across
sectoral policies in order to support reaching the SDGs in practice.

2. Methods
2.1. Aligning agricultural indicators with the SDGs

We present a method to evaluate how existing indicators for mon-
itoring and evaluating sectoral policies align with the SDGs. The
first step is to identify the relevant indicator sets for (1) sustain-
ability and (2) the sector and jurisdiction of interest, in this case
agriculture in the EU, as recommended in the UN Development
Programme’s Rapid Integrated Assessment (UNDP, 2017). In
order to study sustainability in the EU, we used the set of
100 EU SDG indicators (Eurostat, 2018b), which translate the
global SDGs into a European context and are used by the EU to
evaluate regional progress towards the SDGs.

We identified two relevant policy indicator sets for the agricul-
tural sector in the jurisdiction of the EU: (1) the CAP monitoring
and evaluation indicators (EC, n.d.a); and (2) the Agri-
Environmental Indicators (AEIs) (Eurostat, n.d.). The CAP moni-
toring and evaluation framework includes five types of indicators:
Context, Target, Output, Result and Impact, some of which overlap
(please see Supplementary Data File S1 for the full list of indica-
tors). The AEIs represent a sixth type of indicator used in the
CAP to address environmental concerns. The number of indicators
in each set and their officially stated role are listed in Table 1.

We align existing agricultural policy indicators with SDG indi-
cators based on the wording of each indicator in the official policy
document in which it is described. Because indicators are
measured, they are generally more precisely defined in policy
documents (e.g., ‘life expectancy at birth’) than more general
goals (e.g., ‘achieve good health’), which reduces subjectivity in
the alignment process. Following May et al. (2006), we use key-
words to identify the variable explicitly being measured by each
indicator. Indicator sets are deemed to align for a particular
indicator if the same keywords appear, indicating that the same
variable is being measured in each set (Figure 1). Examples of
variables measured by indicators include ‘risk of poverty or social
exclusion’, ‘nitrate’, ‘GDP’, ‘population’ and ‘forest area’. We then
counted the number of indicators for EU agriculture within each
SDG by counting the number of aligned EU SDG indicators
within each goal. Often multiple CAP indicators aligned with
one EU SDG indicator, in which case the EU SDG indicator
was counted as one core indicator for that SDG.

Although policy indicator sets generally lay out the specific
variables that are to be measured, their structure and format
can require some interpretation. For example, the AEIs have a
‘main indicator’ (e.g., total livestock density) and several ‘support-
ing indicators’ (e.g., share of major livestock types in the total live-
stock population and grazing livestock density) for a particular
variable (in this example livestock). We used the main indicator
for alignment, except when we judged the contribution of
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Table 1. The sustainability (European Union (EU) Sustainable Development Goal (SDG)) and agricultural (Common Agricultural Policy (CAP) and Agri-Environmental
Indicators (AEls)) indicator sets aligned and evaluated in this study.

Official no. of No. indicators CAP Pillar |

Indicator type Role of indicator set indicators counted here and Il
EU SDG indicators “monitor progress towards the Sustainable Development Goals 100 101 NA

(SDGs) in an EU context” (Eurostat, 2018b)
CAP Context “general information relevant to the policy” (EC, n.d.a) 45 51 Not
indicators separated
CAP Target “set quantified objectives at the beginning of the programming 24 24 Pillar 1l only
indicators period for the rural development policy” (EC, n.d.a)
CAP Output “provide information on, for example, the number of beneficiaries of 84 84 Separated
indicators CAP income support [... and] public expenditure for [rural

development]” (EC, n.d.a)
CAP Result “the direct and immediate effects of [income support] interventions 41 41 Separated
indicators (for example the percentage of farmers income which came from

income support) [... and] the effect of rural development policy,

such as preventing soil erosion and improving soil management”

(EC, n.d.a)
CAP Impact “the impact of policy interventions for the longer term and when 16 21 Not
indicators there are effects beyond the immediate period” (EC, n.d.a) separated
AEls “monitoring the integration of environmental concerns in the 28 34 NA

agriculture policy” (Eurostat, 2018a)
Total EU 196 204
agricultural
indicators

Number of indicators in each set is listed; where ‘indicators counted here’ is greater than the official number of indicators, we have judged their contribution to SDGs to be sufficiently varied
to count sub-indicators separately throughout the remainder of the results (e.g., gross nutrient balance is counted as the two sub-indicators gross nitrogen balance and gross phosphorous
balance); please see Supplementary Data File S1 for the full indicator list. Some CAP indicators and AEls occur in multiple indicator sets but are only counted once in the total here. Finally,
whether CAP indicator sets are separated for Pillar | and Pillar Il of the policy is also shown.

EU Sustainable
Development Goal
(SDG) Indicator

Common Agricultural Policy
(CAP) Indicator

(AEI)

™
1 v 01_10 People at risk  C.09 Share of population at risk
of poverty or social of poverty or social exclusion in

thinly populated areas

. a8 O
| M?‘i‘w exclusion
i =ALSIO%

( E CLEAN WATER

Agri-Environmental Indicator

06_40 Nitrate in
v groundwater

112 % _
i ¥ 12_10 Consumption
Of“\ of toxic chemicals
L G\

1 CLMATE
ACTION 13_40 Climate-

related economic
losses
AY

Core indicators (contained in SDG
and agricultural indicator sets)

and agricultural sets)

Peripheral indicators
(not overlapping SDG

C.40.2a) Nitrates in freshwater:
Groundwater quality

' b

C.21 Total number of livestock
units (LU) of the holdings with
livestock

\_

27.1 Rivers and groundwater
with nitrate concentration above
50 mg NO,/L

| 17 Index of risk of damage from
pesticide toxicity and exposure

10.2 Total livestock density
(LSU/ha of utilized
agricultural arca (UAA))

Fig. 1. Agricultural indicator sets are aligned with the Sustainable Development Goals (SDGs) based on the system variables (bold, underlined) measured.
Indicators are aligned based on keywords in the official documents defining and describing the measurement of each indicator. Examples are shown for
Common Agricultural Policy (CAP) context indicators and Agri-Environmental Indicators (AEls) for three SDGs where indicator sets align (first three rows), one
SDG indicator that is not present in agricultural indicators (fourth row) and agricultural indicators that are not aligned with SDGs (final row).
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supporting or sub-indicators to the SDGs to be sufficiently varied
to merit considering it separately. For example, under the indica-
tor ‘gross nutrient balance on agricultural land’, which occurs as
some variant in the EU SDG indicators, CAP indicators and AEIs,
we counted the sub-indicators of ‘gross nitrogen balance’ and
‘gross phosphorus balance’ separately. This decision was made
because these nutrients act very differently in different settings
(Conley et al., 2009; e.g., if N is reduced to mediate marine
eutrophication and phytoplankton blooms but excess P is ignored
and causes lake cyanobacterial blooms even under low N
availability), resulting in different policy implications. Similarly,
sub-indicators of nitrate pollution in surface water (from the
two agricultural sets) and in groundwater (from the EU SDG
indicators) were treated separately during the alignment. The
complete list of all indicators from the EU SDG indicator set,
CAP indicator set and AEI set and their alignment is provided
in Supplementary Data File SI.

2.2. Monitoring progress towards SDGs across CAP
policy-making stages

We used an adaptation of the policy coherence framework
of Nilsson et al. (2012) to map existing agricultural indicators to
SDGs at different stages of the policy-making process (Figure 2),
making it possible to identify stages where the CAP does or does
not align with the SDGs. By ‘stages’, we mean points along the pol-
icy cycle from describing the policy context, through setting objec-
tives, to implementing actions and assessing results (Table 2). We
positioned the CAP indicators at different stages of policy-making
based on their officially stated purpose (Table 1), regardless of
whether they achieve that purpose in practice.

We placed the CAP Context and Impact indicators at the
beginning and end of (one cycle of) the framework, respectively.
Eighteen Context indicators are also Impact indicators
(Supplementary Data File S1), which highlights how impacts
from past policies influence the context of future policy iterations.
The CAP Target indicators are meant to be “used to set quantified
objectives at the beginning of the programming period for the
rural development policy” (EC, n.d.a; i.e., for Pillar II of the
CAP), so we position those in the objectives box (Figure 2 &
Table 2). The CAP Output indicators monitor the number of
beneficiaries and the amount of expenditure under each of the
CAP measures and priority areas corresponding to the implemen-
tation of policy instruments. The CAP Result indicators monitor
the outcomes of policy implementation through changes in man-
agement practices (e.g., the allocation of agricultural land under
contract to improve water management). Finally, the AEIs are
based on the DPSIR (Driving forces—Pressures—States—Impacts—
Responses) framework, falling along several stages of policy-making,
but mainly in policy outcomes (e.g., area under conservation or zero
tillage) and impacts (e.g., soil erosion). Indicators from each set
do not always fit into the same part of the policy-making frame-
work (e.g., some Context indicators are also Impact indicators),
but these general alignments reflect the purpose of the indicators
and the policy stage definitions of Nilsson et al. (2012).

2.3. Assessing indicator alignment with SDGs across the two
pillars of the CAP

Different sets of indicators are used for the two pillars of the CAP.
In order to determine how CAP direct support, market measures
and horizontal aspects (Pillar I) compare to the rural development
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Fig. 2. Five stages of the policy process (shown in capital letters) within which we
aligned the relevant European Union agricultural indicator sets (shown in italics).
Agri-Environmental Indicators are relevant throughout the policy process and are
thus shown in the centre. Descriptions of each stage, following the policy coherence
framework of Nilsson et al. (2012), and examples of indicators are given in Table 2.
CAP = Common Agricultural Policy.

programme (Pillar II) in terms of alignment with the SDGs, we
aligned CAP indicators with the EU SDG indicators separately
for Pillar I and Pillar II using the keyword alignment from
policy documents approach shown in Figure 1. The CAP Target,
Output and Result indicators are defined specifically for each pillar
and were analysed in this section, whereas the CAP Context and
Impact indicators are defined for the entire CAP and not separated
between pillars (see Table 1). Furthermore, Target indicators only
exist for Pillar II of the CAP. We did not further disaggregate
our analysis into instruments within pillars (e.g., direct support ver-
sus market measures in Pillar I).

3. Results
3.1. Alignment of agricultural indicators with the SDGs

By following the process of indicator alignment shown in
Figure 1, we found that 29 of the 100 EU SDG indicators were
covered by at least one relevant EU agricultural indicator (CAP
and/or AEI). We interpret these 29 existing policy indicators as
core to the agricultural sector’s contribution to the SDGs in the
EU (Figure 3); however, the results highlight that over 70% of
EU SDG indicators are not covered by current agricultural indica-
tors. Fourteen of the 29 core aligned indicators were environmen-
tal (e.g., the farmland bird index, greenhouse gas emissions and
soil and water resource indicators), while 15 were socioeconomic
(e.g., agricultural income, training of farm managers and employ-
ment rates).

Analysis of the 29 core indicators shows that five relate to zero
hunger (SDG 2, which also focuses on sustainable agricultural
production) and life on land (SDG 15) and four relate to decent
work and economic growth (SDG 8) (Figure 3). We interpret
these as the main three SDGs that the CAP monitoring and evalu-
ation framework is currently well positioned to assess. A second-
ary focus is on energy (SDG 7), which has three core indicators,
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Table 2. Framework for stages of the policy-making process used to assess which agricultural indicator sets align with the Sustainable Development Goals at
particular stages of policy-making.

Nilsson et al.
(2012) concept

Policy-making stage

used in this paper Nilsson et al. (2012) definition EU indicators Example indicators

Context Contextual factors  NA CAP Context indicators (excluding Total population and percentage in
those that overlap CAP Impact regions by urban-rural typology
indicators)

Objectives Policy outputs “the decisions on objectives and  CAP Target indicators Percentage of agricultural land under

instruments that are meant to
achieve policy goals”

management contracts to improve soil
management and/or prevent soil
erosion

Implementation (of
payment instruments)

Policy

implementation

“the arrangements by authorities
and other actors for putting
policy instruments into action”

CAP Output indicators

Basic payment scheme - number of
hectares

Outcomes Outcomes “the behavioural changes and CAP Result indicators Percentage of irrigated land switching
responses of actors in society, to more efficient irrigation system
such as industry or households”

Impacts Impacts “the environmental and other CAP Impact indicators Soil erosion by water
effects resulting from the
outcomes”

Multiple NA NA Agri-Environmental Indicators Share of the year when the arable area

is covered by plants or plant residues

Concepts and definitions for policy stages originate from the policy coherence framework by Nilsson et al. (2012). We have aligned the EU CAP indicators used by policy-makers to monitor
and assess the CAP to one of each of the five stages, illustrated with examples. Agri-Environmental Indicators are not specified for different stages of the policy-making process and so are
kept separate. Please see Supplementary Data File S1 for the full indicator list.

CAP =Common Agricultural Policy; EU = European Union.

» Agricultural trade balance by
different geographical areas

* Coverage of local
development assistance

= Risk of poverty or
social exclusion

« Artificial land cover

+ Farmland birds index
» Natura 2000 area

= Share of forest area
= Soil erosion by water

1 Il‘ll'}l L

» Greenhouse W&
gas emissions

+ Agricultural training
of farm managers

* Participation in

13 o learning and training

O

+ Pesticide
toxicity risk

= Irrigation water abstraction
= Nitrate in groundwater

Employment rate
GDP per capita
Long-term unemployment rate

* Investment in innovation Rural youth unemployment

and infrastructure

Fig. 3. Distribution of 29 existing European Union (EU) agricultural policy indicators core to achieving the Sustainable Development Goals (SDGs). Radiating bars in
the inner pie represent the number of agricultural indicators (Common Agricultural Policy (CAP) or Agri-Environmental Indicators (AEls)) aligned with EU SDG indi-
cators; indicator names are summarized in boxes. The inner edge of the outer circle represents the total number of EU SDG indicators within each goal (100 in total;
5 each for SDGs 14 and 17 and 6 each for all others); white space represents EU SDG indicators not aligned with agricultural indicators. Please see Supplementary
Data File S1 for the full indicator list, including where multiple CAP indicators align with a single EU SDG indicator.

* Gross nitrogen balance and gross phosphorus balance are counted separately here, but are lumped as gross nutrient balance in the official EU SDG indicators list.
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and education (SDG 4), water (SDG 6) and partnerships (SDG
17), which each have two core indicators (Figure 3). Overall, 13
of the 17 SDGs contain at least one core agricultural indicator
in the EU (Figure 3). However, four of the SDGs - health
(SDG 3), gender (SDG 5), oceans (SDG 14) and institutions
(SDG 16) - are not directly covered by any existing agricultural
indicators (Figure 3 & Supplementary Data File S1). Conversely,
there are existing EU sustainability indicators that are currently
not measured by any of the agricultural indicators, but that appear
to be relevant for agriculture, including phosphate in rivers (SDG
6), climate-related economic losses (SDG 13) and (rural) health
and well-being (SDG 3) (see Supplementary Data File S1 for
the full list of EU SDG indicators).

3.2. Indicator alignment with SDGs across CAP policy-making
stages

In total, out of 204 unique agricultural indicators (not double
counting those in multiple indicator sets), 79 (39%) were aligned
with an SDG. We found a wide variation in alignment between
CAP indicators and SDGs at different policy stages (Figure 4).
This means that the CAP’s potential to contribute to the SDGs
currently is not optimized across stages and varies greatly between
stages from setting objectives to implementing instruments and
monitoring outcomes and impacts. At the start of the process,
in the context policy stage, specific policy processes are under-
taken (such as the post-2020 reform of the CAP) to establish
the general goals of the CAP. Here, the CAP Context indicators
align with the greatest number of SDGs (n=9 out of 17). In
the next stage, these goals are operationalized into objectives,
represented by the CAP Target indicators, which have the greatest
proportion of indicators explicitly aligning with the SDGs (83%).
However, the CAP does not actually specify values for these indi-
cators that should be met by a certain time, and no Target indi-
cators exist at all for Pillar I of the CAP (Supplementary Data
File S1). The payment instruments of the CAP are used to achieve
the implementation stage, where the CAP Output indicators -
which monitor, for example, the number of beneficiaries and
the area or population covered under different funding measures -
only align with four SDGs, and 86% do not explicitly align with
any EU SDG indicator (Figure 4 & Supplementary Data File
S1). Following the implementation of policy instruments, the out-
come stage of behavioural responses is measured by the CAP
Result indicators, leading to the final stage of social and environ-
mental impacts. The CAP Result and Impact indicators, as well as
the AEIs, each have between 44% and 61% alignment with the
SDGs and cover 7 or 8 of the 17 goals, meaning that approxi-
mately half of the policy outcomes and impacts relevant for the
current CAP also address the SDGs.

3.3. Indicator alignment with SDGs across the two pillars of the
CAP

We analysed the alignment of agricultural policy indicators with
sustainability goals between the two pillars of the CAP
(Figure 5). Only the CAP Target, Output and Result indicators
are specific to a pillar, whereas the Context and Impact indicators
exist for the CAP as a whole (Table 1); thus, only the former were
analysed here. While the two pillars had nearly identical numbers
of indicators (n =74 versus 75), only eight agricultural indicators
from Pillar T (11%) aligned with EU SDG indicators
(Supplementary Data File SI1), covering only four SDGs
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(Figure 5). By contrast, Pillar II had six times more indicators
aligned with EU SDGs, a total of 49 indicators (65%;
Supplementary Data File S1) covering nine SDGs (Figure 5).
Both pillars of the CAP have indicators that align with and
could potentially monitor progress towards zero hunger (SDG
2), quality education (SDG 4) among farmers, innovation and
improved infrastructure (SDG 9) in agriculture and climate action
(SDG 13). Pillar II additionally has indicators aligning with SDGs
6,7, 8,15 and 17 (Figure 5). However, eight SDGs are not covered
by the pillar-specific agricultural indicators (SDGs 1, 3, 5, 10, 11,
12, 14 and 16).

4. Discussion
4.1. Key findings in context

Critical evaluation of how agricultural policies support or con-
strain sustainable development is necessary in order to determine
whether existing policies can achieve the ambitious claims made
for the sector. Our results for EU agricultural policy do not reflect
assertions for agriculture’s expected contribution to the SDGs in
the region (EC, 2017). We found that EU agricultural policy indi-
cators are primarily focused on three SDGs: zero hunger (SDG 2),
decent work and economic growth (SDG 8) and life on land
(SDG 15). EU agricultural indicators are missing entirely for
good health and well-being (SDG 3), gender equality (SDG 5),
life below water (SDG 14) and good governance through institu-
tions (SDG 16) (Figures 3-5) - issues that have all been highlighted
as important for agriculture by the FAO (FAO, 2017, 2018) and
other scholars (Begashaw & Rockstrom, 2017; Jansson et al.,
2019; Karlsson et al., 2016). Other assessments, too, have found
gaps in agricultural policy and the SDGs. Recent expert assessment
concluded that the CAP is most relevant for SDGs 2 (zero hunger),
6 (water), 12 (responsible consumption and production), 13
(climate action) and 15 (life on land), but that current CAP
instruments only support SDGs 1 and 2 (Pe’er et al., 2019).

Considering our results as well as the Pe’er et al. (2019) expert
assessment, SDG 2 appears to be the only goal that the current
CAP is simultaneously (1) highly relevant for, (2) structured to
support and (3) capable of monitoring progress towards. These
finding disagree with the European Commission’s communique
on the future of the CAP (EC, 2017), which states that the CAP
contributes to 13 of the 17 goals — excluding reduced inequalities
(SDG 10), oceans (SDG 14), institutions (SDG 16) and partner-
ships (SDG 17). Our results also contrast global and African
reports that highlight agriculture’s contribution to oceans and
institutions (SDGs 14 and 16) (Begashaw & Rockstréom, 2017;
FAO, 2017, 2018), which are missing from both the European
Commission’s communique (EC, 2017) and our findings
(Figure 3). These discrepancies highlight the need for rigorous
and transparent methods for assessing policy alignment for the
SDGs, such as the one we have presented here.

Two particular discrepancies between our results, those of
Pe’er et al. (2019) and the European Commission’s ambitions
for the CAP are important to note regarding the goals for respon-
sible production and consumption (SDG 12) and reduced
inequalities (SDG 10). First, the only CAP indicator we found
aligning with SDG 12 is the AEI ‘index of risk of damage from
pesticide toxicity and exposure’ (Figure 3), yet experts rated this
as the third most relevant SDG for the CAP (cf. figure 1 in
Pe’er et al, 2019). Thus, current indicators show that the CAP
at present is not well positioned to contribute to broader food
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Fig. 4. Aligning six sets of agricultural indicators (names in orange italics) used to monitor and evaluate the European Union’s (EU) Common Agricultural Policy
(CAP) with EU Sustainable Development Goals (SDGs) across stages in the policy-making process for the CAP. The structure of the policy process is adapted from
Nilsson et al.’s (2012) policy coherence framework (stage names capitalized for each box) and described in Table 2 and Figure 2. Pie charts are scaled to the num-
ber of indicators within each set (*see Table 1) and pie segments relate to the number of indicators that were explicitly aligned to EU SDG indicators. Grey pie
sections indicate the proportion of indicators from each set that did not align with any EU SDG indicators, which are often highly CAP-specific indicators.
Agri-Environmental Indicators are not specified for different stages of the policy-making process and so are kept separate. Please see Supplementary Data File

S1 for the full indicator list.

system sustainability (e.g., through encouraging healthy diets and
reducing food waste). Such goals would need to be explicitly
implemented in the CAP and other policies, especially under
the currently discussed Farm to Fork Strategy, which aims to
improve food value chains, help farmers create sustainable as
well as productive agricultural systems, reduce chemical use and
food waste and promote affordable and healthy food for all con-
sumers (EC, n.d.b). Associated indicators would also be required
to ensure the effective contribution of such relevant policies in
order to support SDG 12.
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Second, while we found indicators relating to reduced inequal-
ities (SDG 10) in the CAP Context and Impact indicators, includ-
ing a measure of purchasing power in rural areas, the European
Commission’s communique (EC, 2017) neglects this SDG from
their ambitions for the CAP. Agricultural ‘exceptionalism’ (i.e.,
the belief that agriculture is fundamentally different from other
sectors) is used to justify the structure of instruments (e.g., direct
payments) under the CAP and has led to limited integration with
other policies (Alons, 2017). On the flipside, direct payments
based on land area lead to inequity among CAP payment
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Fig. 5. Proportion of pillar-specific agricultural indicators for the Common Agricultural Policy (CAP) aligned with European Union Sustainable Development Goal
(SDG) indicators within the two pillars of the CAP. Pillar | (direct support, market measures and horizontal aspects) is dominated by CAP Output indicators and has
only 11% indicator alignment across only four SDGs. By contrast, Pillar Il (rural development) indicators are balanced across CAP Target, Output and Result indi-
cators, with 65% aligned across nine SDGs. Note: Sankey diagram block sizes are automatically optimized for visualization and not precisely to scale; the number of

indicators in each block is given for clarity.

recipients, with 32% of payments going to only the top 1.8% of
recipients (Pe’er et al., 2019). Given broad social concern with
increasing inequalities and failures of the CAP to address them,
we believe it is important for sectors, including agriculture, to
make SDG 10 more prominent in policy and indicators.

4.2. Policy recommendations

We identify several priority areas to better align EU agricultural
policy and the SDGs. The development of policy indicators for
the four missing SDGs (Figure 3) is needed if, indeed, agriculture
should contribute to all SDGs. Potentially important indicators
relate to the good health and well-being of farmers (SDG 3), par-
ticularly mental health (Berry et al, 2011; Fraser et al., 2005) and
serious farm work accidents; gender equality (SDG 5), particularly
regarding land tenure (Doss et al, 2017; FAO, 2011); coastal
nutrient pollution from fertilizer runoff (SDG 14; Jansson et al.,
2019; Karlsson et al., 2016); and good governance of the vast
CAP expenditure (SDG 16; EC, 2018a). However, it is important
to recognize that not all elements of the CAP must align with the
global SDGs, because the CAP has additional important EU pri-
orities beyond the SDGs (e.g., maintenance of grassland, young
farmers and small farms), which should not be disregarded as
existing policies are increasingly directed towards achieving the
SDGs.

There is also a need for more indicators to assess responsible
consumption and production (SDG 12) throughout the broader
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food system, including for food waste (Pe’er et al., 2017) and
for how well the food production incentivized under the CAP
aligns with healthy diets that lower nutrition-related diseases
(Recanati et al., 2019) and supports both health and environmen-
tal goals (Willett et al., 2019). In order to support achieving the
SDGs, these indicators may need to be explicitly assessed as
impacts of European agriculture and agricultural policy, or else
be considered specifically in other sectors — the Farm to Fork
Strategy (EC, n.d.b) needs to play a role here in coordinating
across sectors in the food system.

Our results identify systemic weaknesses in the current CAP
monitoring and evaluation framework that must be addressed
for the post-2020 CAP to support the SDGs. Relevant indicators
are necessary but not sufficient to achieve the desired goals. We
found that the indicators for stages at the beginning and end of
(one cycle of) the CAP policy-making process (Figure 4) are rea-
sonably well aligned with the SDGs, but that implementation of
the policy through CAP payment instruments (Output indicators)
diverges from the SDGs. This should be a reason for concern
because it implies that once objectives are defined, there are insuf-
ficient instruments and budgets to implement them and insuffi-
cient or non-existent indicators to monitor (some of) the
impacts until it is too late.

Pe’er et al. (2019) also found current CAP payment instru-
ments to be concentrated on only one of the nine proposed
post-2020 CAP goals, providing little support for the SDGs.
Under the proposed post-2020 CAP, Member States will be
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required to develop their own strategic plans and, along with the
European Commission, must establish a performance framework
for the monitoring, reporting and evaluation of CAP implemen-
tation (CEU, 2019). We therefore recommend the development
of clear targets to be met that are in line with the SDGs
(Lafortune & Schmidt-Traub, 2018), especially for Pillar I of the
CAP, which should then be used to realign policy instruments
and implementation towards achieving the SDGs (and towards
all of the future CAP’s nine goals; cf. Pe’er et al, 2019).
Consistent alignment of indicators across different stages of the
policy-making process would also help us to evaluate whether
CAP objectives, payments through policy instruments and asso-
ciated outcomes achieve their desired impacts, which is necessary
for moving to a results-based CAP as planned. In order to do so,
regular timely updates to the data for relevant indicators must be
made publicly available on a consistent platform.

4.3. Limitations

We have analysed only direct alignment between the CAP indica-
tors and the SDGs, but policy instruments to achieve a particular
agricultural objective may indirectly support or conflict with the
SDGs. For example, 16 CAP Output indicators that do not expli-
citly align with an EU SDG indicator exist under the greening
measure of the CAP (e.g., number of hectares of arable land sub-
ject to crop diversification), and these factors are relevant for soils
and biodiversity (part of SDG 15). Consequently, we may slightly
underestimate the alignment between the CAP and the SDGs by
not considering these indirect links. Nonetheless, we believe this
does not change our overall findings, which agree with other
scholars that the CAP’s potential for the SDGs is currently limited
(Navarro & Lopez-Bao, 2019; Pe’er et al., 2019).

Trade-offs among competing goals are also common in agri-
culture (Kanter et al., 2018). Understanding whether indicators
are positively or negatively correlated with each other is important
for identifying and balancing such trade-offs (Lusseau & Mancini,
2019). Thus, indicators of outcomes in agricultural systems
should not be assessed individually but rather systematically, con-
sidering interactions among indicators and their underlying
causes. We suggest future research does so using a transparent
and replicable method, as we have done here, ideally based on
quantitative data for observed trends in the indicators (e.g.,
from Eurostat) rather than only on expert opinion (e.g., compare
the quantitative and transparent method of Lusseau & Mancini,
2019, to the qualitative and subjective method of Nilsson et al,
2016).

Our analysis of existing policy indicators of sustainability
extends beyond agriculture in Europe. For example, scholars
have warned of the CAP potentially constraining global develop-
ment goals by preventing developing countries from competing in
the EU market (Cantore et al., 2011). This could be evaluated by
further analysis of one of the two indicators we identified in the
CAP indicators relating to partnerships for the goals (SDG 17):
agricultural trade balance between different import/export geo-
graphical areas (CAP Impact indicator 1.06). Similarly, the consid-
eration of spill-over effects in other regions and sectors is essential
for monitoring progress towards the SDGs (Lafortune &
Schmidt-Traub, 2018). Monitoring of CAP indicators alongside
international agricultural and trade indicators (e.g., those of the
FAO) would be required in order to evaluate whether such effects
are occurring and whether the CAP is facilitating or inhibiting the
achievement of the SDGs globally.
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One limitation of using sectoral policy indicators is that it
might oppose part of the SDGs’ purpose as a holistic strategy
(Biermann et al., 2017; OECD, 2016). However, a key feature of
the SDGs is that governments have flexibility in how they are
implemented nationally (Biermann et al, 2017), which incenti-
vizes the use of existing policies (and their established indicators),
rather than the lengthy and proliferating development of new
indicators (Reyers et al., 2017). Sectoral policies will not become
obsolete under the SDGs, so it is imperative that scholars and
policy-makers adopt systems approaches to analysing interactions
among indicators from established sectoral monitoring processes
(see Kanter et al., 2018; Pradhan et al., 2017; Reyers et al., 2017;
Scown et al., 2019).

Another limitation of applying our method for indicator-based
policy SDG assessment may be a potential lack of available indi-
cators in some sectors and regions, since a well-developed and
comprehensive policy indicator framework such as that for the
EU’s CAP (established in 1962) is by no means the norm globally.
However, nations currently lacking such indicator frameworks are
presented with the opportunity and support for their develop-
ment under the SDG strategy (UN, 2015), which should help
align national sectoral policies with the SDGs by design. We
would encourage such efforts to make use of our method to
align indicators with SDGs from the beginning in order to effi-
ciently work backwards from desired policy impacts so as to
inform policy formulation and associated indicator selection.

5. Conclusion

We have presented a rigorous, quantitative method to systematic-
ally and transparently evaluate sectoral alignment with the SDGs
using existing policy indicators. In order to enable transparent
and objective alignment of sectoral policies to the SDGs, we sug-
gest evaluation throughout the entire policy-making process using
measurable indicators, which are publicly accessible in a timely
manner. We encourage the use of measurable indicators because
they provide the empirical evidence of trends in policy outcomes
and impacts (sensu Nilsson et al., 2012) to quantitatively evaluate
whether implementing existing policies will achieve their stated
goals and objectives. This would also support the development
of so-called SMART targets to enable successful implementation
of actionable policies (see Green et al, 2019). Our approach
could be applied by scholars and policy-makers in order to critic-
ally evaluate sectoral contributions to sustainability at any policy
scale (e.g., businesses, cities, nations, regions). We have initially
demonstrated our approach for the agricultural sector in the EU
using the CAP and related indicator sets. Despite the EU’s com-
mitment to being a world leader in achieving the SDGs, we have
identified the omission of indicators for important SDGs, the
poor alignment of existing CAP funding instruments with the
SDGs and the lack of clear values to be met for Target indicators
as key concerns for agriculture’s contribution to achieving the
SDGs in the EU. Future work should complete a stocktake of
other nations’” and regions’ policy priorities — in agriculture and
other sectors - to ensure that the cumulative contributions will
address key global challenges, including biodiversity loss, climate
change and inequality, as well as to quantify the trade-offs among
goals that must be managed and the synergies that can be lever-
aged in pursuing sustainable development.

Supplementary material. To view supplementary material for this article,
please visit https:/doi.org/10.1017/sus.2020.5.
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Supplementary Data File S1 contains a full list of EU SDG and agricultural
indicators used and analysis results.
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