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Rewarding Farm-level Environmental  
Outcomes – an Indicator Based Approach

Récompenser les résultats environnementaux au niveau de 
l’exploitation agricole – une approche fondée sur des indicateurs

Belohnung für Umweltleistungen auf Betriebsebene – ein 
indikatorbasierter Ansatz

Nicolas Lampkin and Jürn Sanders

Introduction

The concept of public money for 
public goods is often touted as a 
solution for targeted incentives for 
environmental services instead of 
the current distribution of 
agricultural subsidies but is very 
difficult to implement in practice. 
The public goods delivered may be 
difficult and/or expensive to 
measure, and their origin, for 
example with respect to reductions 
of diffuse pollution of water courses, 
difficult to attribute. Many support 
payments for agri-environmental 
measures are paid on a flat-rate 
per-hectare basis, even though the 
actual environmental outcomes on 
individual farms may be quite 
different (Pe’er et al., 2019). 
Contributory factors are: the need to 
avoid administrative complexity and 
the associated transaction costs, the 
reliance on action-based measures, 
and the income-forgone basis for 
payment calculations resulting in 
averages being used to set the same 
payments for all farmers irrespective 
of their marginal costs.

This is particularly true for organic 
farming maintenance support, 
which, although paid in recognition 
of the environmental benefits 
delivered by organic farmers, 
provides payments that are often 
differentiated only in the context of 
broad land use categories such as 
arable, grassland or fruit production 

on a national or regional basis 
(Lampkin et al., 2024a). An in-depth 
review of the environmental impacts 
of organic farming (Sanders 
et al., 2025) found that for many 
factors, on average, there were 
environmental benefits compared 
with non-organic management. 
However, there was a wide variation 
in the results from individual studies 
and farms, with some studies 
showing much better organic 
performance and others worse than 
non-organic. A recent study on the 
environmental impacts of reaching 
the EU’s 25 per cent of agricultural 
area target for organic farming 
found significant trade-offs between 
different land use types, their 
environmental improvement 
potential, and the areas required to 
meet specific environmental targets 
(Rey Vicario et al., 2025).

There is also an ongoing issue that 
organic support payments, 
calculated on an income-foregone 
basis, are often reduced due to 
taking account of premium prices 
received, even though these may be 
more a reflection of the return on 
investments in marketing activities 
(Lampkin et al., 2024a). As a result, 
non-organic producers might 
receive higher payments for 
undertaking the same measures, as 
the prices they receive are assumed 
unchanged. Organic producers feel 
discriminated against because they 
are paid less, while non-organic 

producers often feel that the organic 
farmers always get special 
treatment, both situations leading to 
frictions between farming sectors 
and neighbouring farms.

In order to address these issues, we 
have attempted to define a concept 
which captures the environmental 
outcomes on individual farms, 
irrespective of whether the farms  
are organic or non-organic, but in a 
way that can fully recognise the 
environmental contribution that 
organic farmers, with their multi-
functional, systems-based  
approaches, are making (Sanders 
and Lampkin,2023).

“Il est possible de 
récompenser des 
résultats 
environnementaux au 
niveau de l’exploitation 
agricole en utilisant une 
sélection d’indicateurs 
et des données 
administratives (IACS) 
afin de minimiser les 
coûts de 
transaction.

”

http://creativecommons.org/licenses/by/4.0/
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Our approach differs from other similar 
concepts in that it is not based on 
farmers undertaking specific measures 
(ex ante), but on the scoring of relevant 
indicators of environmental 
performance using farm-level data (ex 
post). In this way, the overall impact of 
all the production and other activities 
undertaken on a farm can be captured.

Indicator selection

Our starting point was to identify the 
policy objectives specified by the 
German federal government in various 
regulations, strategies (in particular the 
Deutsche Nachhaltigkeitsstrategie 
[German Sustainability Strategy]) and 
action plans, with respect to climate, 
water, soil and biodiversity, which are 
central to debates about the 
environmental impacts of farming 
(Lampkin and Sanders, 2023a).

For example, the Groundwater 
Regulation 2017 specifies that 
groundwater is to be protected from 
contamination or other disadvantageous 
changes to its properties and to be 
maintained in its natural condition, the 
assessment being based on the 
percentage of measurement points that 
meet specified nutrient and pesticide 
limits on an ongoing basis. The German 
Sustainability Strategy sets a target for 
nitrogen surpluses from the total 
nitrogen balance for Germany to be less 
than 70 kg/ha agricultural area. The first 
case is difficult to translate into 
meaningful equivalents on an individual 
farm basis, but the second might be 
possible, allowing for differences in soil 
type, climate and production systems. A 
detailed list of all the public policy 
objectives and related indicators 
identified is contained in Lampkin 
and Sanders (2023a).

The purpose of this exercise was to 
define the public policy demands that 
provide a justification for government 
action and public expenditure. From 
this we were able to identify a series of 
statements concerning the contribution 
that better performing farms (whether 
organic or not) might make to achieving 
the policy objectives (Tables 1–5). 
Although the focus for this was on 
German policy priorities, a similar 
approach can be adopted at EU level, or 
for other national or regional contexts.

T
ab

le
 1

: 
K

ey
 r

es
o
u
rc

e 
is

su
es

, 
d
es

ir
ed

 p
er

fo
rm

an
ce

 o
u
tc

o
m

es
 a

n
d
 s

h
o
rt

-l
is

te
d
 i

n
d
ic

at
o
rs

, 
d
at

a 
so

u
rc

es
 a

n
d
 t

h
re

sh
o
ld

 l
ev

el
s 

fo
r 

so
il

s

R
es

o
u
rc

e 
is

su
e

O
u
tc

o
m

e 
fr

o
m

 
im

p
ro

ve
d
 f

ar
m

in
g 

p
ra

ct
ic

e

Sh
o
rt

-l
is

te
d
 i
n
d
ic

at
o
rs

U
n
it

D
at

a 
so

u
rc

e
Le

ve
l 
0

Le
ve

l 
1

Le
ve

l 
2

Le
ve

l 
3

So
il 

ca
rb

o
n

M
ai

n
te

n
an

ce
 o

f 
h
u
m

u
s 

(o
rg

an
ic

 m
at

te
r)

 r
ic

h
 

so
ils

So
il 

o
rg

an
ic

 c
ar

b
o
n
 s

am
p
lin

g
%

 (
kg

 C
/k

g 
so

il)
Sa

m
p
lin

g
N

o
t 
fi
n
al

is
ed

 d
u
e 

to
 i
n
d
ic

at
o
r 

lim
ita

tio
n
s 

(t
ra

n
sa

ct
io

n
 c

o
st

, 
va

ri
ab

ili
ty

, 
tim

es
ca

le
s)

P
o
si

tiv
e 

h
u
m

u
s 

b
al

an
ce

H
u
m

u
s 

b
al

an
ce

H
u
m

u
s 

eq
u
iv

al
en

ts
 

p
er

 h
a

B
ud

ge
t, 

IA
C
Sa   

cr
op

 
ar

ea
s 

&
 f
ar

m
 d

at
a

N
o
t 
fi
n
al

is
ed

 d
u
e 

to
 i
n
d
ic

at
o
r 

lim
ita

tio
n
s 

(i
n
te

rp
re

ta
b
ili

ty
 i
n
 

d
if
fe

re
n
t 
so

il 
co

n
te

xt
s)

So
il 

er
o
si

o
n

R
ed

u
ct

io
n
 o

f 
er

o
si

o
n
 

ri
sk

U
n
iv

er
sa

l 
So

il 
Lo

ss
 E

q
u
at

io
n
 

C
-f
ac

to
rs

b
 

T
o
ta

l 
fa

ct
o
r 

va
lu

e
IA

C
Sa   

cr
o
p
 a

re
as

 x
 

te
ch

n
ic

al
 c

o
ef

fi
ci

en
t

>
0.

15
G

A
E
C

c   
5,

6
>
0.

10
–0

.1
5

0.
05

–0
.1

0
<
0.

05

So
il 

co
m

p
ac

tio
n

R
ed

u
ct

io
n
 o

f 
so

il 
co

m
p
ac

tio
n

V
is

u
al

 e
va

lu
at

io
n
 o

f 
so

il 
st

ru
ct

u
re

 
(V

E
SS

)
Sc

o
re

V
is

u
al

 a
ss

es
sm

en
t

N
o
t 
fi
n
al

is
ed

 d
u
e 

to
 i
n
d
ic

at
o
r 

lim
ita

tio
n
s 

(t
ra

n
sa

ct
io

n
 c

o
st

)

So
il 

co
n
ta

m
in

at
io

n
R
ed

u
ct

io
n
 o

f 
co

n
ta

m
in

an
ts

 (
e.

g.
 

h
ea

vy
 m

et
al

s)

E
xc

lu
si

o
n

d
  o

f 
h
ar

m
fu

l 
in

p
u
ts

 
(n

u
tr
ie

n
ts

, 
p
es

tic
id

es
, 
se

w
ag

e 
sl

u
d
ge

, 
h
ea

vy
 m

et
al

s)

t/
h
a 

fa
rm

la
n
d

C
er

tifi
ed

/ 
re

gu
la

te
d
 

fa
rm

 d
at

a
R
eg

u
la

tio
n
s

0
n
/a

n
/a

So
il 

b
io

d
iv

er
si

ty
M

ai
n
te

n
an

ce
 o

r 
in

cr
ea

se
 

o
f 
fu

n
ct

io
n
al

 a
n
d
 

st
ru

ct
u
ra

l 
b
io

d
iv

er
si

ty
 

in
 s

o
ils

P
ro

p
o
rt
io

n
 o

f 
m

u
lti

-a
n
n
u
al

 
le

gu
m

e/
 g

ra
ss

 m
ix

tu
re

s 
(p

ro
xy

)
%

 o
f 
ar

ab
le

 a
re

a
IA

C
Sa   

cr
o
p
 a

re
as

0 G
A
EC

c   
7,

8,
9

>
5–

15
>
15

–2
5

>
25

a I
n
te

gr
at

ed
 A

d
m

in
is

tr
at

io
n
 a

n
d
 C

o
n
tr
o
l 
Sy

st
em

 (
ad

m
in

is
tr
at

iv
e)

 d
at

a.
b
T
h
e 

U
SL

E
 C

-F
ac

to
r 

ad
d
re

ss
es

 t
h
e 

cr
o
p
 t
yp

e 
in

fl
u
en

ce
 o

n
 s

o
il 

er
o
si

o
n
 r

is
k.

 T
h
e 

co
m

b
in

ed
 c

o
m

p
o
n
en

t 
va

lu
es

 g
en

er
at

e 
a 

to
ta

l 
fa

ct
o
r 

va
lu

e 
fo

r 
th

e 
fa

rm
 o

r 
cr

o
p
 s

ys
te

m
.

c G
o
o
d
 A

gr
ic

u
ltu

ra
l 
an

d
 E

n
vi

ro
n
m

en
ta

l 
C
o
n
d
iti

o
n
 r

eq
u
ir
em

en
ts

 a
s 

d
efi

n
ed

 f
o
r 

th
e 

C
A
P
 2

02
3–

20
27

 p
er

io
d
.

d
E
xc

lu
si

o
n
 o

f 
p
o
te

n
tia

lly
 d

am
ag

in
g 

in
p
u
ts

 h
as

 b
ee

n
 s

el
ec

te
d
 a

s 
an

 i
n
d
ic

at
o
r 

in
 p

re
fe

re
n
ce

 t
o
 p

er
ce

n
ta

ge
 r

ed
u
ct

io
n
s.
 E

xc
lu

si
o
n
 i
s 

ea
si

er
 t
o
 a

u
d
it 

an
d
 c

o
n
tr
o
l, 

an
d
 i
s 

co
n
si

st
en

t 
w

ith
 p

es
tic

id
e 

an
d
 n

itr
o
ge

n
 r

ed
u
ct

io
n
 

ec
o
-s

ch
em

es
 a

n
d
 a

gr
i-
en

vi
ro

n
m

en
t 
m

ea
su

re
s 

im
p
le

m
en

te
d
 i
n
 m

an
y 

co
u
n
tr
ie

s.

So
u

rc
e:

 L
am

p
ki

n
 a

n
d
 S

an
d
er

s 
(2

02
3c

).

 1746692x, 2025, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/1746-692x.70018 by Johann H

einrich von T
huenen, W

iley O
nline L

ibrary on [08/01/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



28  ★  EuroChoices 24(3)
© 2025 The Author(s). EuroChoices published by John Wiley & Sons Ltd on behalf of Agricultural Economics 

Society and European Association of Agricultural Economists.

T
ab

le
 2

: 
K

ey
 r

es
o
u
rc

e 
is

su
es

, 
d
es

ir
ed

 p
er

fo
rm

an
ce

 o
u
tc

o
m

es
 a

n
d
 s

h
o
rt

-l
is

te
d
 i

n
d
ic

at
o
rs

, 
d
at

a 
so

u
rc

es
 a

n
d
 t

h
re

sh
o
ld

 l
ev

el
s 

fo
r 

w
at

er

R
es

o
u
rc

e 
is

su
e

O
u
tc

o
m

e 
fr

o
m

 i
m

p
ro

ve
d
 

fa
rm

in
g 

p
ra

ct
ic

e
Sh

o
rt

-l
is

te
d
 i
n
d
ic

at
o
rs

U
n
it

D
at

a 
so

u
rc

e
Le

ve
l 
0

Le
ve

l 
1

Le
ve

l 
2

Le
ve

l 
3

Su
rf

ac
e 

w
at

er
 

eu
tr
o
p
h
ic

at
io

n
R
ed

u
ct

io
n
 o

f 
n
itr

at
e 

an
d
 

p
h
o
sp

h
at

e 
co

n
ta

m
in

at
io

n
 o

f 
su

rf
ac

e 
w

at
er

s

E
xc

lu
si

o
n

c   
o
f 
sy

n
th

et
ic

 
n
itr

o
ge

n
 f
er

til
is

er
s

kg
 N

/h
a 

fa
rm

la
n
d

C
er

tifi
ed

/ 
re

gu
la

te
d
 f
ar

m
 d

at
a

R
eg

u
la

tio
n
s

0
n
/a

n
/a

A
u
tu

m
n
 m

in
er

al
 N

 
sa

m
p
lin

g
kg

 N
/h

a 
fa

rm
la

n
d

Sa
m

p
lin

g
N

o
t 
fi
n
al

is
ed

 d
u
e 

to
 i
n
d
ic

at
o
r 

lim
ita

tio
n
s 

(t
ra

n
sa

ct
io

n
 c

o
st

s,
 

sa
m

p
lin

g 
d
at

e 
va

ri
ab

ili
ty

)
E
n
vi

ro
n
m

en
ta

l 
n
u
tr
ie

n
t 

lo
ad

R
ed

u
ct

io
n
 o

f 
n
u
tr
ie

n
t 
su

rp
lu

se
s 

p
er

 h
a 

o
f 
ag

ri
cu

ltu
ra

l 
la

n
d

N
itr

o
ge

n
 s

u
rp

lu
s

kg
 N

/h
a 

fa
rm

la
n
d

B
u
d
ge

t, 
IA

C
Sa   

&
 f
ar

m
 d

at
a

50
–1

20
35

–<
50

20
–<

35
0–

<
20

P
h
o
sp

h
o
ru

s 
su

rp
lu

s
kg

 P
/h

a 
fa

rm
la

n
d

B
u
d
ge

t, 
IA

C
Sa   

&
 f
ar

m
 d

at
a

Lb
  <

 0
H

b
  >

 0
Lb

  0
–5

H
b
  −

 5
–0

Lb
  >

 5
H

b
  <

 −
5

n
/a

A
m

m
o
n
ia

 d
ep

o
si

tio
n

R
ed

u
ct

io
n
 o

f 
am

m
o
n
ia

 
em

is
si

o
n
s

C
al

cu
la

te
d
 a

m
m

o
n
ia

 
em

is
si

o
n
s

kg
 N

H
3-
N

/h
a 

fa
rm

la
n
d

B
u
d
ge

t, 
IA

C
Sa   

&
 f
ar

m
 d

at
a

>
70

>
50

–7
0

25
–5

0
<
25

W
at

er
 q

u
al

ity
R
ed

u
ct

io
n
 o

f 
n
u
tr
ie

n
t 
lo

ad
s 

(s
ee

 a
b
o
ve

) 
R
ed

u
ct

io
n
 i
n
 

b
io

ci
d
e 

co
n
ta

m
in

at
io

n

E
xc

lu
si

o
n

c   
o
f 
sy

n
th

et
ic

 
p
es

tic
id

es
kg

 a
ct

iv
e 

in
gr

ed
ie

n
t/

h
a 

fa
rm

la
n
d

C
er

tifi
ed

/ 
re

gu
la

te
d
 f
ar

m
 d

at
a

R
eg

u
la

tio
n
s

0
n
/a

n
/a

P
es

tic
id

e 
Lo

ad
 I
n
d
ex

In
d
ex

A
ct

iv
e 

su
b
st

an
ce

 x
 l
o
ad

 
co

ef
fi
ci

en
t

N
o
t 
fi
n
al

is
ed

 d
u
e 

to
 i
n
d
ic

at
o
r 

lim
ita

tio
n
s 

(l
ac

k 
o
f 
re

lia
b
le

 
d
at

a 
in

 a
b
se

n
ce

 o
f 
le

ga
l 
re

p
o
rt
in

g 
re

q
u
ir
em

en
t)

a I
n
te

gr
at

ed
 A

d
m

in
is

tr
at

io
n
 a

n
d
 C

o
n
tr
o
l 
Sy

st
em

 (
ad

m
in

is
tr
at

iv
e)

 d
at

a.
b
T
h
re

sh
o
ld

s 
b
as

ed
 o

n
 s

o
il 

p
h
o
sp

h
o
ru

s 
in

d
ic

es
: 
L 

(l
o
w

) 
=
 A

B
, 
H

 (
h
ig

h
) 

=
 C

D
E
, 
w

h
er

e 
h
ig

h
 i
n
d
ex

 s
o
ils

 n
ee

d
 P

 r
ed

u
ct

io
n
s,

 a
n
d
 l
o
w

 i
n
d
ex

 P
 i
n
cr

ea
se

s.
c E

xc
lu

si
o
n
 o

f 
p
o
te

n
tia

lly
 d

am
ag

in
g 

in
p
u
ts

 h
as

 b
ee

n
 s

el
ec

te
d
 a

s 
an

 i
n
d
ic

at
o
r 

in
 p

re
fe

re
n
ce

 t
o
 p

er
ce

n
ta

ge
 r

ed
u
ct

io
n
s.

 E
xc

lu
si

o
n
 i
s 

ea
si

er
 t
o
 a

u
d
it 

an
d
 c

o
n
tr
o
l, 

an
d
 i
s 

co
n
si

st
en

t 
w

ith
 p

es
tic

id
e 

an
d
 n

itr
o
ge

n
 

re
d
u
ct

io
n
 e

co
-s

ch
em

es
 a

n
d
 a

gr
i-
en

vi
ro

n
m

en
t 
m

ea
su

re
s 

im
p
le

m
en

te
d
 i
n
 m

an
y 

co
u
n
tr
ie

s.
So

u
rc

e:
 L

am
p
ki

n
 a

n
d
 S

an
d
er

s 
(2

02
3c

).

T
ab

le
 3

: 
K

ey
 r

es
o
u
rc

e 
is

su
es

, 
d
es

ir
ed

 p
er

fo
rm

an
ce

 o
u
tc

o
m

es
 a

n
d
 s

h
o
rt

-l
is

te
d
 i

n
d
ic

at
o
rs

, 
d
at

a 
so

u
rc

es
, 
th

re
sh

o
ld

 l
ev

el
s 

fo
r 

cl
im

at
e

R
es

o
u
rc

e 
is

su
e

O
u
tc

om
e 

fr
om

 
im

p
ro

ve
d
 

fa
rm

in
g 

p
ra

ct
ic

e

Sh
o
rt

-l
is

te
d
 i
n
d
ic

at
o
rs

U
n
it

D
at

a 
so

u
rc

e
Le

ve
l 
0

Le
ve

l 
1

Le
ve

l 
2

Le
ve

l 
3

G
re

en
ho

us
e 

ga
s 

(G
H

G
) 

em
is
si
on

s

R
ed

u
ct

io
n
 i
n
 

d
ir
ec

t 
an

d
 

in
d
ir
ec

t 
G

H
G

 
em

is
si

o
n
s

C
al

cu
la

te
d
 G

H
G

 e
m

is
si

o
n
s

kg
 C

O
2e

/h
a 

fa
rm

la
n
d

B
u
d
ge

t, 
IA

C
Sa   

&
 f
ar

m
 d

at
a

>
 3
,0

00
 (

av
er

ag
e)

>
2,

00
0–

3,
00

0 
(6

7–
10

0%
 a

ve
ra

ge
)

1,
00

0–
2,

00
0 

(3
3–

66
%

 a
ve

ra
ge

)
<
1,

00
0 

 
(<

33
%

 a
ve

ra
ge

)
So

il 
o
rg

an
ic

 c
ar

b
o
n

%
 (

kg
 C

/k
g 

so
il)

Sa
m

p
lin

g
N

o
t 
fi
n
al

is
ed

 d
u
e 

to
 i
n
d
ic

at
o
r 

lim
ita

tio
n
s 

(s
ee

 T
ab

le
 1

)
H

u
m

u
s 

b
al

an
ce

H
u
m

u
s 

eq
u
iv

al
en

ts
 

p
er

 h
a

B
u
d
ge

t, 
IA

C
Sa   

cr
o
p
 a

re
as

 &
 f
ar

m
 

d
at

a
N

o
t 
fi
n
al

is
ed

 d
u
e 

to
 i
n
d
ic

at
o
r 

lim
ita

tio
n
s 

(i
n
te

rp
re

ta
b
ili

ty
 i
n
 d

if
fe

re
n
t 
so

il 
co

n
te

xt
s)

E
xc

lu
si

o
n
 o

f 
sy

n
th

et
ic

 n
itr

o
ge

n
 f
er

til
is

er
s

kg
 N

/h
a 

fa
rm

la
n
d

C
er

tifi
ed

/ 
re

gu
la

te
d
 f
ar

m
 d

at
a

R
eg

u
la

tio
n
s

0
n
/a

n
/a

P
ro

p
o
rt
io

n
 o

f 
m

u
lti

-a
n
n
u
al

 l
eg

u
m

e/
​gr

as
s 

m
ix

tu
re

s 
(p

ro
xy

 f
o
r 

so
il 

ca
rb

o
n
)

%
 o

f 
ar

ab
le

 a
re

a
IA

C
Sa   

cr
o
p
 a

re
as

0 G
A
E
C

c   
7,

8,
9

>
5–

15
>
15

–2
5

>
25

R
u
m

in
an

t 
liv

es
to

ck
 d

en
si

ty
  

(p
ro

xy
)

Li
ve

st
o
ck

 u
n
its

 (
LU

)/
h
a 

gr
as

sl
an

d
IA

C
Sa   

gr
as

s 
ar

ea
 x

 L
U

 c
o
ef

fi
ci

en
ts

>
2.

0–
2.

5 
R
eg

u
la

tio
n
s

>
1.

4–
2.

0
0.

3–
1.

4
Le

ve
l 
2 
+
  

20
0 
d
ay

s 
gr

az
in

g
A
m

m
on

ia
 

em
is
si
on

s
R
ed

u
ct

io
n
 i
n
 

am
m

o
n
ia

 
em

is
si

o
n
sd

 
C
al

cu
la

te
d
 a

m
m

o
n
ia

 e
m

is
si

o
n
s

kg
 N

H
3-
N

/h
a 

fa
rm

la
n
d

B
u
d
ge

t, 
IA

C
Sa   

&
 f
ar

m
 d

at
a

>
70

>
50

–7
0

25
–5

0
<
25

Pa
rt
ic

ul
at

e 
em

is
si
on

s
P
es

tic
id

e 
ae

ro
so

ls
R
ed

u
ct

io
n
 i
n
 

p
es

tic
id

e 
u
se

E
xc

lu
si

o
n
 o

f 
p
es

tic
id

e 
u
se

kg
 N

/h
a 

fa
rm

la
n
d

C
er

tifi
ed

/ 
re

gu
la

te
d
 f
ar

m
 d

at
a

R
eg

u
la

tio
n
s

0
n
/a

n
/a

a I
n
te

gr
at

ed
 A

d
m

in
is

tr
at

io
n
 a

n
d
 C

o
n
tr
o
l 
Sy

st
em

 (
ad

m
in

is
tr
at

iv
e)

 d
at

a.
b
E
xc

lu
si

o
n
 o

f 
p
o
te

n
tia

lly
 d

am
ag

in
g 

in
p
u
ts

 h
as

 b
ee

n
 s

el
ec

te
d
 a

s 
an

 i
n
d
ic

at
o
r 

in
 p

re
fe

re
n
ce

 t
o
 p

er
ce

n
ta

ge
 r

ed
u
ct

io
n
s.

 E
xc

lu
si

o
n
 i
s 

ea
si

er
 t
o
 a

u
d
it 

an
d
 c

o
n
tr
o
l, 

an
d
 i
s 

co
n
si

st
en

t 
w

ith
 p

es
tic

id
e 

an
d
 n

itr
o
ge

n
 

re
d
u
ct

io
n
 e

co
-s

ch
em

es
 a

n
d
 a

gr
i-
en

vi
ro

n
m

en
t 
m

ea
su

re
s 

im
p
le

m
en

te
d
 i
n
 m

an
y 

co
u
n
tr
ie

s.
c G

o
o
d
 A

gr
ic

u
ltu

ra
l 
an

d
 E

n
vi

ro
n
m

en
ta

l 
C
o
n
d
iti

o
n
 r

eq
u
ir
em

en
ts

 a
s 

d
efi

n
ed

 f
o
r 

th
e 

C
A
P
 2

02
3–

20
27

 p
er

io
d
.

d
A

m
m

o
n
ia

 r
ea

ct
io

n
s 

w
ith

 s
u
lp

h
u
r 

in
 t
h
e 

ai
r 

ar
e 

a 
si

gn
ifi

ca
n
t 
so

u
rc

e 
o
f 
p
ar

tic
u
la

te
 e

m
is

si
o
n
s.

So
u

rc
e:

 L
am

p
ki

n
 a

n
d
 S

an
d
er

s 
(2

02
3c

).

 1746692x, 2025, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/1746-692x.70018 by Johann H

einrich von T
huenen, W

iley O
nline L

ibrary on [08/01/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



EuroChoices 24(3)  ★  29
© 2025 The Author(s). EuroChoices published by John Wiley & Sons Ltd on behalf of Agricultural Economics 
Society and European Association of Agricultural Economists.

T
ab

le
 4

: 
K

ey
 r

es
o
u
rc

e 
is

su
es

, 
d
es

ir
ed

 p
er

fo
rm

an
ce

 o
u
tc

o
m

es
 a

n
d
 s

h
o
rt

-l
is

te
d
 i

n
d
ic

at
o
rs

, 
d
at

a 
so

u
rc

es
 &

 t
h
re

sh
o
ld

 l
ev

el
s 

fo
r 

b
io

d
iv

er
si

ty
 (

sp
ec

ie
s/

h
ab

it
at

 d
iv

er
si

ty
 a

n
d
 

ab
u
n
d
an

ce
)

R
es

o
u
rc

e 
is

su
e

O
u
tc

o
m

e 
fr

o
m

 i
m

p
ro

ve
d
 f

ar
m

in
g 

p
ra

ct
ic

e
Sh

o
rt

-l
is

te
d
 i
n
d
ic

at
o
rs

U
n
it

D
at

a 
so

u
rc

e
Le

ve
l 
0

Le
ve

l 
1

Le
ve

l 
2

Le
ve

l 
3

So
il 

b
io

d
iv

er
si

ty
Se

e 
T
ab

le
 1

 (
So

ils
)

In
d
ic

at
o
rs

 r
el

ev
an

t 
fo

r 
al

l 
o
u
tc

o
m

es
:

Sp
ec

ie
s 

d
iv

er
si

ty
M

ai
n
te

n
an

ce
 o

f 
sp

ec
ie

s,
 c

o
m

m
u
n
ity

 a
n
d
 b

io
to

p
e 

d
iv

er
si

ty
•
	

Sp
ec

ie
s 

co
u
n
ts

N
u
m

b
er

Sa
m

p
lin

g
N

o
t 
fi
n
al

is
ed

 d
u
e 

to
 i
n
d
ic

at
o
r 

lim
ita

tio
n
s 

(t
ra

n
sa

ct
io

n
 

co
st

s,
 s

ea
so

n
al

 v
ar

ia
b
ili

ty
)

E
n
d
an

ge
re

d
 s

p
ec

ie
s

R
ed

u
ct

io
n
 o

f 
th

re
at

 t
o
 r

ed
-l
is

t 
sp

ec
ie

s
•
	

C
ro

p
 s

p
ec

ie
s 

d
iv

er
si

ty
 (

p
ro

xy
)

Sh
an

n
o
n
 I
n
d
ex

IA
C
Sa  

<
1.

5
G

A
E
C

c   
1,

7,
9

1.
5–

2.
0

>
2.

5
Le

ve
l 
2 

p
lu

sd
 

A
gr

ic
u
ltu

ra
l 
fa

u
n
a,

 
fl
o
ra

, 
h
ab

ita
ts

M
ai

n
te

n
an

ce
 o

f 
Fl

o
ra

, 
Fa

u
n
a 

H
ab

ita
t 
D

ir
ec

tiv
e 

sp
ec

ie
s 

an
d
 h

ab
ita

ts
•
	

P
ro

p
o
rt
io

n
 o

f 
la

n
d
sc

ap
e 

el
em

en
ts

%
 (

LE
 h

a/
 h

a 
fa

rm
la

n
d
)

IA
C
Sa   +

 fa
rm

 d
at

ac
c

4% G
A
E
C

c   
2,

8
>
4–

7%
>
7–

10
%

>
10

%

H
ig

h
 n

at
u
re

 v
al

u
e 

ar
ea

s
M

an
ag

em
en

t, 
m

ai
n
te

n
an

ce
 o

f 
H

ig
h
 N

at
u
re

 V
al

u
e 

ar
ea

s
•
	

P
ro

p
o
rt
io

n
 o

f 
m

u
lti

-a
n
n
u
al

 h
er

b
ag

e 
le

gu
m

e 
m

ix
tu

re
s 

(p
ro

xy
)

%
 o

f 
ar

ab
le

 a
re

a
IA

C
Sa   

cr
o
p
 a

re
as

0 G
A
E
C

c   
7,

8,
9

>
5–

15
>
15

–2
5

>
25

In
se

ct
 s

p
ec

ie
s

P
ro

vi
si

o
n
 &

 m
ai

n
te

n
an

ce
 o

f 
in

se
ct

 h
ab

ita
ts

, 
b
io

m
as

s,
 

sp
ec

ie
s 

d
iv

er
si

ty
, 
re

d
-l
is

t 
sp

ec
ie

s
•
	

E
xc

lu
si

o
n
 o

f 
sy

n
th

et
ic

 n
itr

o
ge

n
 u

se
b
 

kg
 N

/h
a 

fa
rm

la
n
d

C
er

tifi
ed

/ 
re

gu
la

te
d
 

fa
rm

 d
at

a
R
eg

u
la

tio
n
s

0
n
/a

n
/a

R
ef

u
ge

s
In

cr
ea

se
 i
n
 p

ro
p
o
rt
io

n
 o

f 
n
at

u
re

 a
n
d
 r

ef
u
ge

 a
re

as
•
	

E
xc

lu
si

o
n
 o

f 
sy

n
th

et
ic

 p
es

tic
id

e 
u
se

b
 

kg
 a

ct
iv

e 
in

gr
ed

ie
n
t/

h
a 

fa
rm

la
n
d

C
er

tifi
ed

/ 
re

gu
la

te
d
 

fa
rm

 d
at

a
R
eg

u
la

tio
n
s

0
n
/a

n
/a

E
co

lo
gi

ca
l 
fo

cu
s 

ar
ea

s
P
ro

vi
si

o
n
 o

f 
ec

o
lo

gi
ca

l 
fo

cu
s 

ar
ea

s 
w

ith
o
u
t 
u
se

 o
f 

p
es

tic
id

es
•
	

P
es

tic
id

e 
Lo

ad
 I
n
d
ex

In
d
ex

A
ct

iv
e 

su
b
st

an
ce

 x
 

lo
ad

 c
o
ef

fi
ci

en
t

N
o
t 
fi
n
al

is
ed

 d
u
e 

to
 i
n
d
ic

at
o
r 

lim
ita

tio
n
s 

(l
ac

k 
o
f 
re

lia
b
le

 
d
at

a 
in

 a
b
se

n
ce

 o
f 
le

ga
l 
re

p
o
rt
in

g 
re

q
u
ir
em

en
t)

A
gr

i-
en

vi
ro

n
m

en
t 

m
ea

su
re

s
In

cr
ea

se
 p

ar
tic

ip
at

io
n
 i
n
 a

gr
i-
en

v.
 M

ea
su

re
s

•
	

P
ar

tic
ip

at
io

n
 i
n
 b

io
d
iv

er
si

ty
 m

ea
su

re
s

%
 o

f 
la

n
d
 a

re
a 

o
r 

p
o
in

ts
IA

C
Sa   

o
r 

C
er

tifi
ca

tio
n

0–
2%

G
A
E
C

c   
8

>
2–

5%
>
5–

10
%

>
10

%

a I
n
te

gr
at

ed
 A

d
m

in
is

tr
at

io
n
 a

n
d
 C

o
n
tr
o
l 
Sy

st
em

 (
ad

m
in

is
tr
at

iv
e)

 d
at

a.
b
E
xc

lu
si

o
n
 o

f 
p
o
te

n
tia

lly
 d

am
ag

in
g 

in
p
u
ts

 h
as

 b
ee

n
 s

el
ec

te
d
 a

s 
an

 i
n
d
ic

at
o
r 

in
 p

re
fe

re
n
ce

 t
o
 p

er
ce

n
ta

ge
 r

ed
u
ct

io
n
s.

 E
xc

lu
si

o
n
 i
s 

ea
si

er
 t
o
 a

u
d
it 

an
d
 c

o
n
tr
o
l, 

an
d
 i
s 

co
n
si

st
en

t 
w

ith
 p

es
tic

id
e 

an
d
 n

itr
o
ge

n
 

re
d
u
ct

io
n
 e

co
-s

ch
em

es
 a

n
d
 a

gr
i-
en

vi
ro

n
m

en
t 
m

ea
su

re
s 

im
p
le

m
en

te
d
 i
n
 m

an
y 

co
u
n
tr
ie

s.
c G

o
o
d
 A

gr
ic

u
ltu

ra
l 
an

d
 E

n
vi

ro
n
m

en
ta

l 
C
o
n
d
iti

o
n
 r

eq
u
ir
em

en
ts

 a
s 

d
efi

n
ed

 f
o
r 

th
e 

C
A
P
 2

02
3–

20
27

 p
er

io
d
.

d
A

d
d
iti

o
n
al

 r
eq

u
ir
em

en
ts

 f
o
r 

e.
g.

 s
p
ri
n
g-

so
w

n
 c

ro
p
s.

So
u

rc
e:

 L
am

p
ki

n
 a

n
d
 S

an
d
er

s 
(2

02
3c

).

T
ab

le
 5

: 
K

ey
 r

es
o
u
rc

e 
is

su
es

, 
d
es

ir
ed

 p
er

fo
rm

an
ce

 o
u
tc

o
m

es
 a

n
d
 s

h
o
rt

-l
is

te
d
 i

n
d
ic

at
o
rs

, 
d
at

a 
so

u
rc

es
 a

n
d
 t

h
re

sh
o
ld

 l
ev

el
s 

fo
r 

b
io

d
iv

er
si

ty
 (

ag
ri

cu
lt

u
ra

l 
p
ro

d
u
ct

io
n
)

R
es

o
u
rc

e 
is

su
e

O
u
tc

o
m

e 
fr

o
m

 i
m

p
ro

ve
d
 f

ar
m

in
g 

p
ra

ct
ic

e
Sh

o
rt

-l
is

te
d
 i
n
d
ic

at
o
rs

U
n
it

D
at

a 
so

u
rc

e
Le

ve
l 
0

Le
ve

l 
1

Le
ve

l 
2

Le
ve

l 
3

E
u
tr
o
p
h
ic

at
io

n
Se

e 
T
ab

le
 2

 (
W

at
er

)
Se

e 
W

at
er

C
ro

p
 i
n
te

n
si

ty
 -

 m
o
n
o
cu

ltu
re

s
R
ed

u
ce

d
 p

ar
ce

l 
si

ze
P
ar

ce
l 
si

ze
A
v.

 h
a/

 p
ar

ce
ld
 

IA
C
Sa  /

LP
IS

b
 

>
5–

20
3–

5
<
3

n
/a

Fe
rt
ili

se
r 

in
p
u
t 
in

te
n
si

ty
R
ed

u
ce

d
 f
er

til
is

er
 u

se
E
xc

lu
si

o
n

c   
o
f 
sy

n
th

et
ic

 N
 

fe
rt
ili

se
rs

kg
 N

/h
a 

fa
rm

la
n
d

C
er

tifi
ed

/ 
re

gu
la

te
d
 f
ar

m
 d

at
a

R
eg

u
la

tio
n
s

0
n
/a

n
/a

P
es

tic
id

e 
in

p
u
t 
in

te
n
si

ty
U

se
 o

f 
le

ss
 a

n
d
 l
o
w

er
 r

is
k 

p
es

tic
id

es
E
xc

lu
si

o
n

c   
o
f 
p
es

tic
id

e 
u
se

kg
 a

ct
iv

e 
in

gr
ed

ie
n
t/

h
a 

fa
rm

la
n
d

C
er

tifi
ed

/ 
re

gu
la

te
d
 f
ar

m
 d

at
a

R
eg

u
la

tio
n
s

0
n
/a

n
/a

Li
ve

st
o
ck

 p
ro

d
u
ct

io
n
 i
n
te

n
si

ty
R
ed

u
ce

d
 l
iv

es
to

ck
 p

ro
d
u
ct

io
n
 i
n
te

n
si

ty
 

an
d
 a

ss
o
ci

at
ed

 n
u
tr
ie

n
t 
lo

ad
R
u
m

in
an

t 
liv

es
to

ck
 d

en
si

ty
 

(p
ro

xy
)

Li
ve

st
o
ck

 u
n
its

 (
LU

)/
h
a 

gr
as

sl
an

d
IA

C
Sa   

gr
as

s 
ar

ea
 x

 L
U

  
co

ef
fi
ci

en
ts

>
2.

0–
2.

5,
 

R
eg

u
la

tio
n
s

>
1.

4–
2.

0
0.

3–
1.

4
Le

ve
l 
2 
+
 

20
0 
d
ay

s 
gr

az
in

g
A

m
m

o
n
ia

 e
m

is
si

o
n
s

R
ed

u
ct

io
n
 i
n
 a

m
m

o
n
ia

 e
m

is
si

o
n
s

C
al

cu
la

te
d
 a

m
m

o
n
ia

 e
m

is
si

o
n
s

kg
 N

H
3-
N

/ 
h
a 

fa
rm

la
n
d

B
u
d
ge

t, 
IA

C
Sa   

&
 f
ar

m
 d

at
a

>
70

>
50

–7
0

25
–5

0
<
25

G
en

et
ic

 d
iv

er
si

ty
P
ro

te
ct

io
n
 o

f 
n
at

u
ra

l 
ge

n
et

ic
 r

es
o
u
rc

es
E
xc

lu
si

o
n

c   
o
f 
G

M
O

se  
kg

 G
M

O
-s

ee
d
/ 

h
a 

fa
rm

la
n
d

C
er

tifi
ed

/ 
re

gu
la

te
d
 f
ar

m
 d

at
a

R
eg

u
la

tio
n
s

0
n
/a

n
/a

R
ar

e 
b
re

ed
s

M
ai

n
te

n
an

ce
 o

f 
ra

re
 b

re
ed

s
P
ar

tic
ip

at
io

n
 i
n
 b

io
d
iv

er
si

ty
 

m
ea

su
re

s
%

 o
f 
la

n
d
 a

re
a 

o
r 

p
o
in

ts
IA

C
Sa   

o
r 

C
er

tifi
ca

tio
n

0–
2%

G
A
E
C

c   
8

>
2–

5%
>
5–

10
%

>
10

%

a I
n
te

gr
at

ed
 A

d
m

in
is

tr
at

io
n
 a

n
d
 C

o
n
tr
o
l 
Sy

st
em

 (
ad

m
in

is
tr
at

iv
e)

 d
at

a.
b
La

n
d
 P

ar
ce

l 
Id

en
tifi

ca
tio

n
 S

ys
te

m
 (

ad
m

in
is

tr
at

iv
e)

 d
at

a.
c E

xc
lu

si
o
n
 o

f 
p
o
te

n
tia

lly
 d

am
ag

in
g 

in
p
u
ts

 h
as

 b
ee

n
 s

el
ec

te
d
 a

s 
an

 i
n
d
ic

at
o
r 

in
 p

re
fe

re
n
ce

 t
o
 p

er
ce

n
ta

ge
 r

ed
u
ct

io
n
s.

 E
xc

lu
si

o
n
 i
s 

ea
si

er
 t
o
 a

u
d
it 

an
d
 c

o
n
tr
o
l, 

an
d
 i
s 

co
n
si

st
en

t 
w

ith
 p

es
tic

id
e 

an
d
 n

itr
o
ge

n
 r

ed
u
ct

io
n
 

ec
o
-s

ch
em

es
 a

n
d
 a

gr
i-
en

vi
ro

n
m

en
t 
m

ea
su

re
s 

im
p
le

m
en

te
d
 i
n
 m

an
y 

co
u
n
tr
ie

s.
d
P
ar

ce
l 
b
o
u
n
d
ar

y 
le

n
gt

h
 (

m
/p

ar
ce

l)
 c

an
 a

ls
o
 b

e 
ca

lc
u
la

te
d
 w

ith
 L

P
IS

b
 d

at
a.

e G
en

et
ic

al
ly

 M
o
d
ifi

ed
 O

rg
an

is
m

s 
– 

p
er

ce
iv

ed
 a

s 
a 

th
re

at
 t
o
 n

at
u
ra

l 
ge

n
et

ic
 r

es
o
u
rc

es
 i
n
 G

er
m

an
 n

at
u
re

 c
o
n
se

rv
at

io
n
 s

tr
at

eg
ie

s.
So

u
rc

e:
 L

am
p
ki

n
 a

n
d
 S

an
d
er

s 
(2

02
3c

).

 1746692x, 2025, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/1746-692x.70018 by Johann H

einrich von T
huenen, W

iley O
nline L

ibrary on [08/01/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



30  ★  EuroChoices 24(3)
© 2025 The Author(s). EuroChoices published by John Wiley & Sons Ltd on behalf of Agricultural Economics 

Society and European Association of Agricultural Economists.

In a second step, we looked at a wide 
range of sustainability assessment tools 
(sets of indicators embodied in a 
consistent framework such as SMART 
or the Public Goods Tool) and the 
indicators they used, identifying a list of 
21 tools and 556 indicators that might 
be relevant (Thompson et al., 2021). In 
a process of expert consultations, these 
were reduced to a ‘short’ list of 
indicators that could potentially be 
used to assess the performance 
statements identified. These indicators 
are shown in the third column of 
Tables 1 to 5. As can be seen, some 
indicators are relevant for multiple 
resources and problem issues. Some 
indicators, such as nutrient balances, 
explicitly measure the outcome of 
farmers’ practices during the year. 
Others, such as the proportion of 
multi-year legume/grass mixtures are 
more proxy indicators, with important 
impacts on soil carbon, nitrogen 
cycling and pollinator abundance.

The resources and problem issues 
identified, and the indicators selected, 
broadly correspond to the OECD 
agri-environment indicators 
developed during the 1990s and 
reported annually (OECD, 2013), 
although differences arise due to the 
focus in this study on farm-level 
rather than national data, as well as 
on specific regulatory frameworks.

Data sources

For each of the short-listed indicators, 
an indicator context, methodology, and 
quality assessment document was 

produced (Lampkin et al., 2024b). The 
methodology description included the 
identification of relevant data sources 
(see Tables 1–5 and Lampkin 
et al., 2022). Four broad categories of 
data source were identified:

1.	 Integrated Administrative and 
Control System (IACS), Land Parcel 
Identification System (LPIS), 

livestock movement and agri-
environment scheme participation 
data collected by support payment 
administrators in the European 
Union. Examples include crop 
species and mixtures, parcel sizes, 
livestock numbers and areas 
supported for environmental 
measures. These data can be used 
with a range of indicators, for 

Diverse agricultural landscapes support multiple environmental outcomes © Nature Scotland.

Reduced stocking rates for grazed cattle production reduces methane emissions and 
supports biodiversity © Phil Sumption.

“Die Belohnung von 
Umweltleistungen auf 
Betriebsebene kann 
unter Verwendung 
ausgewählter 
Indikatoren und 
Verwaltungsdaten 
(InVeKoS) erfolgen, um 
die Transaktionskosten 
zu minimieren.

”
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example crop species diversity 
(Shannon Index), small parcel sizes, 
livestock densities, proportion of 
landscape elements and proportion 
of multi-annual herbage legume 
mixtures. Some indicators, such as 
the C-Factor from the Universal Soil 
Loss Equation, can be calculated 
using IACS data in combination 
with relevant technical coefficients, 
which are available for most crops 
in Germany. As these data are 
already available to administrators 
on an individual farm basis, this is 
likely to be the least costly and 
preferred data source.

2.	 Certification (organic or otherwise) 
or regulation compliance data, for 
example confirming non-use or 
reduced use of certain inputs such 
as nitrogen fertilisers, pesticides, 
sewage sludge, antimicrobials, 
GMOs. Extending organic 
certification procedures to all farms 
may be a step too far, but 
increasingly all farms are required to 
document fertiliser and pesticide 
use so that these data might be 
extractable.

3.	 Calculated balances, for example for 
nutrients, organic matter (humus) 
and greenhouse gases/ammonia. 
These can be calculated from farm 
data but may require some 
assumptions to be made about 
inputs like manures where the 
nutrient content can vary widely. 
Data may also be lacking with 
respect to outputs utilised for other 
activities within the farm. These 
indicators may be more susceptible 
to ‘adjustments’ to achieve a desired 
outcome. However, significant 
investment in IT tools to standardise 
calculation procedures has been 
taking place, so that some of the 
problems may be resolvable.

4.	 Active sampling – there is a set of 
indicators, such as mineral nitrogen 
in soils, soil carbon, soil structure 
profiles and species counts, that 
require active sampling. Although 
some of these processes are 
increasingly mechanised and 
automated as the need for samples 
has become more widespread in 
the context of agri-environmental 

measures, the sampling and 
laboratory analysis process can still 
be time-consuming and expensive, 
often requiring specialist staff. The 
sampling methods may also not 
adequately deal with variability in 
soils or ecosystems, so that their 
reliability as a basis for payments is 
questionable. For these reasons, we 
have not prioritised the use of these 
indicators in our framework.

The use of remote sensing (satellite 
and drones) was also considered by 
Lampkin et al. (2022). Apart from 
georeferenced photography, the 
methods were not assessed mature 
enough yet for the indicators 
under consideration.

Performance level thresholds

In order to reward progressively higher 
levels of environmental performance, a 

stepped approach was defined, with 
thresholds for each level and each 
indicator. Based on the methodology 
and evidence reviews, we were able to 
define evidence-based thresholds for 
most indicators (see last four columns 
of Tables 1–5, Lampkin and Sanders, 
2022c). A baseline of environmental 
legislation compliance is assumed to 
be compulsory for all farms. Level 0 
represents the minimum requirement 
to qualify for the basic payment (e.g. 
Good Agricultural and Environmental 
Condition (GAEC) or similar). The 
Level 1 threshold is typically the 
evidence-based average performance 
of, or regulatory requirement for, 
organic farmers. Organic farmers 
would therefore be expected to 
achieve Level 1 across most if not all 
indicators by virtue of being certified. 
Additional activities to those required 
by the organic regulations, for example 
complex rotations, lower livestock 

Multi-year herbage legume/grass mixtures support diverse environmental outcomes: 
soil carbon accumulation, nitrogen fixation and pollinators © Organic Research Centre.
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densities, or implementation of 
biodiversity actions, could result in 
higher thresholds being achieved. 
However, Levels 1–3 are not exclusive 
to organic farmers and can potentially 
be achieved by any farmer, allowing 
all farmers to be assessed and 
rewarded on a comparable basis.

Conceivably, a continuum of outcome 
performance could be considered, as 
an alternative to thresholds, for 
example using a 100-point scale, but 
this might be administratively more 
complex, at least in terms of payment 
rates. It could however avoid the 
problem of thresholds for higher levels 
just being missed, or activities forced 
to qualify for a higher level, although 
the nudging effect of thresholds can be 
seen as desirable.

Some farms might score very highly on 
individual indicators, or groups of 
indicators linked to a specific resource 
such as soil. Others might score well 
across the full range of indicators. This 
could be encouraged through payment 
mechanisms, with indicators scored 
separately, allowing deteriorations as 
well as improvements to be accounted 
for, and bonuses given for scoring well 
on multiple indicators.

Payment rates

We did not attempt to quantify the 
payment rates that might be 
appropriate. Assuming rates are set to 
reflect political priorities, within 
regulatory constraints, then they would 
be expected to vary regionally 
depending on geography, soils, climate 
and dominant production types. 
Regional priorities would also 
influence the weightings given to 

individual indicators or indicator 
combinations. Bonus rewards could be 
given to farmers delivering on multiple 
indicators simultaneously. In some 
cases, for example exclusion of 
pesticide use or the proportion of 
herbage legume-based mixtures, 
higher payments may be relevant the 
longer the indicator performance level 
is maintained, given the expected 
additional benefits to be derived.

The linking of payments to specific 
measurable outcomes (or relevant 
proxies) would open up options for 
organisations such as water agencies to 
get involved in payments for specific 
services, that can be offset against 
reduced costs, for example for 
purification of water supplies.

Double-funding is a significant issue 
for combinations of existing eco-
schemes and agri-environment 
schemes, due to the need to avoid 
paying for the same benefit twice. The 
derivation of the relevant deductions to 
be applied is not always straight 
forward. If an outcome-based 
approach like that proposed here were 
used, then the top performance 
thresholds could be used as entry level 
criteria for supplementary (top-up) 
measures to address specific needs 
while avoiding double 
funding deductions.

Indicator quality assessment

For each indicator, we conducted a 
quality assessment to see how well the 
indicators perform with respect to 
relevance, legal soundness 
(susceptibility to fraud and resilience to 
legal challenges), data availability and 
quality, transaction costs (for farmers 
and administrators) and 
communicability (to beneficiaries, 
policy makers and the public). The 
results of this assessment are contained 
in each of the indicator factsheets 
(Lampkin et al., 2024b, summarised in 
Lampkin and Sanders, 2023b).

A key issue is the availability of data 
without requiring repeat primary data 
collection, especially from farms, or 
costly sampling procedures. Clearly 
there are trade-offs between these 
indicator quality criteria – indicators 
that are close to the problem and 

accurate may be much more expensive 
to obtain, so that compromises 
between costs and benefits are 
required. The sampling-based 
indicators, typically shown as not 
finalised in Tables 1-4, often had 
methodological challenges as well as 
high transaction costs for data 
collection. For some specific situations, 
a cost–benefit analysis might still find 
that the high transaction costs could be 
justified by the high value of the 
environmental outcomes  
measured.

Implementation feasibility

The developed indicator set was tested 
with both farmers and administrators. 
For the farm-based tests (Brüggemann 
et al., 2023), IACS data shared by the 
farmers were used to pre-populate a 
spreadsheet-based calculator that was 
developed for this purpose. Although 
the system demonstrated was not a 
fully-fledged IT-based approach, the 
farmers involved could see the 
potential to demonstrate environmental 
performance. They were concerned 
that some indicators, such as 
proportion of landscape elements, 
might be too reliant on IACS data and 
that additional differentiation might be 
required. However, they were also 
concerned that the approach should 
be kept as simple as possible and 
linked to data they were already 
collecting. In addition, the 
combinability of the approach with 
other agri-environment measures 
avoiding double-funding deductions 
was a concern.

The approach was presented to and 
discussed with departments 
responsible for agri-environment 
payments and organic farming in four 
regional government ministries 
(Lampkin et al., 2023d). The approach 
was considered to be timely in terms 
of the 2023 policy discussions in 
anticipation of increasing 
environmental focus for the CAP. 
There was concern that the number of 
indicators should be limited, with 
preference for those that could be 
calculated internally, although some IT 
development would be required. 
Indicators that required direct sampling 
on farms were considered problematic. 

“Rewarding 
environmental 
outcomes at farm level 
can be achieved using 
selected indicators and 
administrative (IACS) 
data to minimise 
transaction costs.

”
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The approach needs to be applicable 
to all farmers, not only organic. There 
was also a need to specify clearly how 
it might be integrated with existing 
Pillar 1 eco-schemes and Pillar 2 
environmental/climate measures. Many 
of the Pillar 2 type measures could be 
used as top-ups to secure additional 
delivery of specific environmental 
outcomes, but the entry level would 
need to be defined to be compatible 
with the scoring system to avoid 
double funding (see above). The Pillar 
1 eco-schemes in some cases map well 
to individual indicators, so one option 
might be to use this approach to 
replace the eco-scheme framework, 

retaining traditional agri-environment 
measures as top-ups.

Conclusion

The approach as developed has 
strengths and weaknesses that will 
require further development and 
pilot-testing in a real-world situation. It 
is clear, however, that an indicator-
based approach, measuring outcomes 
directly or indirectly using action-based 
proxies, could function to link farm 
support payments more directly to 
environmental outcomes. This would 
provide farmers with a business choice 
between being paid for environmental 

outcomes and reducing food 
production intensity, or being paid for 
more food and less environment 
– potentially a direct incentive to 
modify their production systems. It 
would also provide citizens with 
reassurance that their taxes are being 
used to good purpose.
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    Summary 
  Rewarding Farm- level 
Environmental Outcomes 
– an Indicator Based 
Approach 

Many agricultural, agri- 
environmental and organic support 

payments are paid at a fl at- rate per 
hectare that does not refl ect actual 
environmental outcomes on farms. We 
propose an indicator- based approach 
using a combination of result and action 
(proxy) based indicators to assess overall 
environmental outcomes at farm- level as 
a basis for future farm support payments. 
The proposed indicators were based on 
defi ned policy goals and related 
performance statements attributable to 
farming. 556 indicators from sustainability 
assessment tools were reduced to 20 
indicators through expert consultation. A 
fi nal list of 14 indicators resulted from an 
assessment of indicator quality relating to 
relevance, legal soundness, data 
availability, transaction costs and 
communicability. Most of the indicators 
require administrative data (IACS) 
avoiding repeat data collection, but 
others need detailed calculations 
(budgets), a certifi cation/regulatory base 
for validation. Direct sampling was 
excluded on transaction cost grounds. 
Four performance thresholds are 
proposed, with entry values for each. 
Payment rates for each indicator and 
threshold, as well as weightings and 
bonuses for multiple indicators, will be 
based on regional policy priorities, 
conditions and dominant production 
types. The concept was reviewed with 
farmers and administrators, but some 
further development and pilot testing will 
be required prior to implementation. 

    Récompenser les 
résultats environnementaux 
au niveau de 
l’exploitation agricole – 
une approche fondée sur 
des indicateurs 

De nombreuses aides agricoles, 
agroenvironnementales et 

biologiques sont versées à un taux 
forfaitaire par hectare, sans tenir compte 
des résultats environnementaux réels des 
exploitations. Nous proposons une 
approche par indicateurs, combinant 
indicateurs de résultats et indicateurs 
d’actions (indicateurs indirects), afi n 
d’évaluer les résultats environnementaux 
globaux au niveau de l’exploitation et de 
servir de fondement aux futures aides 
agricoles. Les indicateurs proposés 
s’appuient sur des objectifs de politique 
défi nis et des énoncés de performance 
relatifs à l’agriculture. Sur 556 indicateurs 
issus d’outils d’évaluation de la durabilité, 
20 ont été retenus après consultation 
d’experts. Une liste fi nale de 14 
indicateurs a été établie après évaluation 
de leur qualité, notamment en termes de 
pertinence, de validité juridique, de 
disponibilité des données, de coûts de 
transaction et de communicabilité. La 
plupart des indicateurs nécessitent des 
données administratives (Système intégré 
de comptabilisation des données, IACS) 
afi n d’éviter les collectes de données 
répétées. D’autres, en revanche, 
requièrent des calculs détaillés (budgets) 
et un cadre de certifi cation/
réglementation pour validation. 
L’échantillonnage direct a été exclu en 
raison des coûts de transaction. Quatre 
seuils de performance sont proposés, 
chacun assorti d’une valeur seuil. Les 
taux de paiement pour chaque indicateur 
et seuil, ainsi que les pondérations et les 
bonus pour les indicateurs multiples, 
seront déterminés en fonction des 
priorités d’action publique, des conditions 
et des principaux types de production au 
niveau régional. Le concept a été 
examiné avec les agriculteurs et les 
administrateurs, mais des développements 
supplémentaires et des essais pilotes 
seront nécessaires avant sa mise en 
œuvre. 

    Belohnung für 
Umweltleistungen auf 
Betriebsebene – ein 

Viele Beihilfen für die Landwirtschaft, 
den Agrarumweltschutz und den 

ökologischen Landbau werden pauschal 
pro Hektar gezahlt, ohne dass dabei die 
tatsächlichen Umweltleistungen der 
Betriebe berücksichtigt werden. Wir 
schlagen einen indikatorbasierten Ansatz 
vor, bei dem eine Kombination aus 
ergebnis-  und handlungsbasierten (Proxy- ) 
Indikatoren verwendet wird, um die 
gesamten Umweltleistungen auf 
Betriebsebene als Grundlage für künftige 
Beihilfen zu bewerten. Die 
vorgeschlagenen Indikatoren basieren auf 
defi nierten politischen Zielen und damit 
verbundenen Leistungsangaben, die der 
Landwirtschaft zuzuordnen sind. 556 
Indikatoren aus N ach hal tig kei tsb ewe rtu ngs 
ins trumenten wurden durch 
Expertenkonsultationen auf 20 Indikatoren 
reduziert. Eine Bewertung der 
Indikatorqualität in Bezug auf Relevanz, 
rechtliche Zulässigkeit, Datenverfügbarkeit, 
Transaktionskosten und 
Kommunizierbarkeit ergab eine endgültige 
Liste von 14 Indikatoren. Die meisten 
Indikatoren erfordern Verwaltungsdaten 
(InVeKoS), wodurch eine wiederholte 
Datenerhebung vermieden wird, andere 
hingegen erfordern detaillierte 
Berechnungen (Budgets) und eine 
Zertifi zierungs- /Regulierungsgrundlage für 
die Validierung. Eine direkte 
Stichprobenentnahme wurde aus Gründen 
der Transaktionskosten ausgeschlossen. Es 
werden vier Leistungsschwellenwerte mit 
jeweils eigenen Einstiegswerten 
vorgeschlagen. Die Zahlungssätze für 
jeden Indikator und Schwellenwert sowie 
die Gewichtungen und Boni für mehrere 
Indikatoren basieren auf den regionalen 
politischen Prioritäten, den Bedingungen 
und den vorherrschenden 
Produktionsarten. Das Konzept wurde mit 
Landwirtinnen und Landwirten und der 
Verwaltung überprüft, aber vor der 
Umsetzung sind noch einige 
Weiterentwicklungen und Pilotversuche 
erforderlich.   

indikatorbasierter Ansatz
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