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Abstract

Agr of drasitimnypo egorea&ts awhki ecfhfeeurves d e breannegie tosf | i ke s
regeneration, carbon Cwumprnanmte, a@midh e eplredadg equirigzideil
monoculture for lJiThissetdbmeseatyaandngicabement al c
|l oss, groundwa tasaord |a cei xdhgaf uostteitoene hr y adopmhitom@li s | o
bar rairreir sder i ng ftrhoem tmoannosci ulitoynr éeVhti d ea gnmomfoacrud ¢ turr e
in the Netherlands, research on bar rfireorms ottch ead op
regions may not direcdtlhy samgmlpy .byThixsa nmd tnd chyg addrrd
Dutch farmers and potendtiradc tswrlaud iiomtser viiheaws gths il
met hods, insights were collected from farmers pr
agroformatiry. afawadpipd gésiTmgotBhamBeehdavi or to soci al
reveedaisi ghts that can guide Dutch farmers toward

idevel oping strategic support for a transition t



Content s

N T S - B o G PSSR PRPRR 2.
I T A G o T o L Y o3 A O o 01 4 DT PP OPTOPPPPPPRPPPN 4
Background..of. . . Re.S.e.a.l.Cha . 4.
Problem Statement aund..Res.ea.r.c.h..Qb.j.ec.L.i.v.es.4
Significanc.e..od. . e Sl 5.
Liter at U R i B e rmeee e 5
Transitions..b.n Ag.rd.Coll loll B e 5.
Agrof or es iy BEa D Qo a
Agroforestry Adoptii.on..Bal.ri. erS o nd
S o o ¢ I o T 0 1 PP PP PP PP USTTTUPP 8
LoV T S o T T T o < TP 9

LI o £ T O oS- U A PO PP PP PO PR OPPPPPPP 10

TS o T I o T o O o - N P 10

ST T o - U PP RRPRR 11
Conceptual... Eol @ B W0 L K 1.2
Re s ear Ch QU B S b0 S e e e e e e ee e eean 13

1Y = A o o o A o T O o o Y APPSR 14
Research Appr.oach..and...Des.i. g e, 14
Research Scop.e..and. .Samp.l. ... ..., 14

I TS U 0 0 = o T S I 1 = I o 0 o 15
Data Coll ect.i.an..and.  An.al. y. .S Q. S ... 15
Findings and. . .Di. S Cl.S S0 M i 1.8
S o o T o T o T o R o o = T O O - PR OPR 18
GOV eI NanNn Clu D Ll Bl S 20
Techni Calda. bia i B S e 22
Ecol ogi c.al...bar i el S e 23
SO C T Al b A B S e e 24
Solutions to Adapt..ng. . Agr.of.ornest. Yo .. 27

D T o U= - O o 1« PP URSPPTPPI 32
Lo T o T o N T~ T o 1 SRR 33
I B = T I o = PR 35
F N oI =B o o U 0 G RO PSP 39
Agroforest.ry..Defl il i 0 3.9
Resear ch LS.t bl LBl et 39

[ T o O O T O = SO O P PPPUT PP 43
YT o o O o = T o T 53



ag
Th

Il ntroducti on

ckgroofunRlesear ch

Monocul ture, the culbtriceateaghi oésthoskngpecice 9|
roforesombit nemsglb hwibsh arabl e | a(nSmiotrh watt hall.i,ve
e prevalence of monocropping stems from its sc
nvenienclpy dgl olkeal paood system trends favoring
vell , 2@X®N.i dbeoprimdeotodofcal ori es, monocul ture
ightened disease and pest risksThiaandpri actrieaes e o
mi ni shes plant diversity, i mpacting ani mal bi o
op resilience t ol hdei sierspsaecst c (DNatrwmeiehge n @8 1 6. cl i ma

ange, raising concer rcso nasbkeaqate niceetsd i d e gnadatciuo nt

ife, and climate resilience (Saqib et al., 2010

Agroforestry offers a solution by enhancing
stainability.falrmtiengyr gtriorvg dterse eébse nieftia s | i ke s o
rbon capture, water retenti on, storm resilienc
rrlin et al., 2020). AdditionalnglLudigngfpoestt
duction (Do et al ., 2020). iWhiflcestagrrionf g rsewdtrai
stems and fortifying remote populations agains
rrent,afnar mloamsd blgdhtobh sepeedleaein{iiBuageissi ém al . ,
e Netmesthamdss engage in monoculture farming,

ile the readopsi 6orbyshechemns. remain

obl em Stnddteesmeeantch Obj ecti ves

The | iterature explores barriers dovdrmrmiamgi t i
onomic, social, political, and technical chall
udi es on agroforestry adopti on, none specifica

t alklnpoowlgadp eexi sts in the Netherlands, with no
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barriers. Results from studies coveDsdazmyg et selt. of
(2018), and fi-sdeoagti Ersmudobestriyke Tsonkova et
are not directly applei aemllseo ntso btethd nlu tDouht ccdo rf tag X
adopt diverse agrahcredsri wWosysmemedr emaiemar ch i n

context. This prompts the formulation of the fol

1)Ex pli otghpeer c diav ehdi exrdser i ng Dut c i rfoantr nmmomso& utl rtaurnr s
agroforestry

2)ldent isfoliut g oinls e sees bparrbr Ppeed isehr mer s

Significance of the Study

Thsesudy supports SDG 2 (Zero Hunger), SDG 13
Land) by enhancing food security, reducing agric
Addressing the need for change impawer Dfudrcrhe ragrti
adopt agrofoeemtpyofotabohgty and resilience. Tl
strategies for sustainable food production and i

for agroforestry farmers.

Literature Review

Transini dgsicul ture

To address the needs of a growiwgmtobal ati on,
scal e conver Boronhetioghftaegmeldanydi.el ds per hectare, i
repdtitarceedi ti onal met hodswéBunge pshowdtu clad aodhi e 8tRFp , S «
degradati on and contamination from synthetic fer
|l atter half of the 20t h odend utrtye tHuradoupsettarinioaplotl @ c vy
agriculture, pr omptail eg moindesud rt aua ded hifeaarggedar mgvst mad
treéeescl ear t he (wsaeyr efkoer enmta cahli.n,er2y0 16 ) . Decades | a

emedpertiicul somg European countries |ike the Net

5



most productive agricultural sector per unit of

featuring high ammonia emissions, nitrogen and ¢p
hectare, as illustranda®)in Table 1 (Grinsven et
Table 1

Environment al pressure per hdz@h%e(0BGfi mgvémrmuét ua

Emission or use per hectare UAA (PCU for antibiotics): (Index 100 = mean value EU)

Pesticides use Antibiotics use Ammonia emissions N surplus P surplus GHG emissions Mean score Rank

Austria 53 8

Belgium 24
Bulgaria - 7

Croatia 61 12
Czech Republic 73 17
Denmark 20
Estonia 10
Finland 9

France 13
Germany 22
Greece 6

Hungary 15
Ireland 11
Italy 23
Latvia 1

Lithuania 2
Netherlands 25
Poland 14
Portugal 16
Romania °
Slovakia °
Slovenia 19
Spain 21
Sweden 4
United Kingdom 70 52 80 111 97 120 89 18
EU mean 2.48 115 243 57.9 4.37 3.06

Unit kg/ha mg/PCU kg/ha kg/ha kg/ha tCO,-eq/ha

N and P surplus were negative in some countries and therefore the absolute value was used for indexing. Values for the small EU members states Cyprus, Luxembourg and Malta were
removed from analysis. Use of traffic light colors of green, yellow to red for index values indicates decreasing sustainability:

Agroforestry Farming
Before the rise of intensive monocropping, n:
soi l health. An important el ement of these far mi

referred to as Oagroforestraydi nBdruafecr ¢ hiter ywsies od

perennial species in combination with other cropg
i ntercr onphpeirneg an annual crop (e.g., maize) is al
silvopawhere | iecdshywyctkr eess sheadg. , sfhoeoed fionaeasnt rayp
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polyculture forest ecosystem of different | ayers

agroforestry in conventional farming are wide, a
Figure 1

Vari ety of possibilities when introducing agrofo

=2
L2

Silvopas Agrosil vopas Agrisilvict

Boundary planting

WA Water course W/‘

Ri parian bu’ Al l ey pl an

I n addition to promoting sustainable food pr
services in the face of <c¢climate change. Despite
predominantly monocul tural. Hence, this |literatau

from monoculture to agr of orfeosotdr yp rsoydsutcetmso,n.ai mi ng

Agroforestry Adoption Barriers
Agr of ocardeospttriyo we leaxrt m e weemdt] our mankdada egion i e & d

economi c, gover nancceol atbeicchhna{lsleekn gFessoor al 2) and e
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in agroforestry transition fou
a2 OAl
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Abbrevi Author Year Resear Met hod Location
Ab Abd8al am 202Zquanti model simul at Scotl and,
Al Al brecht 2021 mi xed Il iterature re Worl dwi de
and site visi
B Burgess e 202zqualit |literature re Worl dwi de
D Do et al . 202Cmi xed intervi @ws,cug Vi et nam
model simul at
N Nguyen et 2021 qualit surveys and i Vietnam
of planned be
R RoiDg az et 201&mi xed interviews, n Europe
data analysis
Se Sereke et 201€mi xed interviews, t Switzerl a
behavior
So Sol-Nemnr | i 202Cqualit literature re Europe an
T Tsonkova 201l&€qualit interviews Ger many
w Wil son & 201€qualit literature re Worl dwi de
NotlLeetters between brackets show the source, indicating whe
Economic
A prevalent theme in |literature revolves ar ol

shdretrm profits from annuahighopapntaviarti emamge o f ©0 9

( SoiNlogem |l in et al., 2020; Wilson & Lovell, 2016) .

wiltihetehRéDL®z et al ., 2018). Do et al (2020)

guantifying the net -tperrens eangtmp ovicap(rebeetgsr NEVB) of At ongd
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t h
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model , agrofoBegetaysrequbeesmatptebstall e. F
i dieipeindtligs omunt rates, yield, and prices, nece
ertaintietsemrmg@amrafintgs | ong
ure 3
mpl e of NPV -aagnraolfyosriess tfroyr. nishiezehi st ograms on t |
agroforestry option (Do et al., 2020)
400 4 Maize monoculture
Maize
> 2001 Acacia-mango-maize-grass
$ Longan g o4 . , :
Acacia 2 0 25000 50000 75000
£
é & 800+
600 - Maize monoculture
Mango \\‘__.- ﬁ - 400
s i 200 - Longan-maize-grass
O- - T T T
0 25000 50000 75000
Net present value (USD)
ernance

Upfriomandi alarnecemudivaels to motivate farmers f

rently -8adlsamtet( Adbldu,l 2022; Al brech-No&r Wi noket 2

2020,

Wi

of orestry,

Vi

am

en

di

|l son & Lovell, 2016) . Whiel e t he EU

they fall short in providing adequ

ncluding ecosyst eNwrprrioitne cetti oanl .a,n d2 Oc2a0r

ces, i
et al
ue, wi t h

(2022) unglearrshcoonrfeodr etdhded sltiinointaa t iaognrso

insufficient policy mechanisms to

ts from atgrraodfeoarbelset riyn atrhee nHdnrtrr da chi red <Ky st et

Anal yzing

ri

over 200 food forests globally, Al

er lhibskedet ofticel | echi YeodwherebtpymodhIl s ¢

wl-darei ng,

n d

t hat

n

eubpt afiunnidnsg, satnadr taccessing | arger | art
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Without a |l and use code for agroforestry, far mer
Additionally, the common ptaadprperso voal | ferabsonrnl ga nadgor
tree planting, ma k icro@ siutmi eDlg aalgI|Reert ggian g , a R2d 1t8i) me
Technical

A common chall entghteend ¢ ouistkd dd sa arntdeaamoanw!l e d g e
farmers regarding agroforestagk bheekpembesengnd

trees wictrho pesxp asttiianlg arr angemea nwvtessBtuiragoes ¢ het talmi ng

Sol-Nemr Il in et al ., 2d0®&mMpl. e iatryneafs expoifeEEse @ tdhrey om
monocul ture farming, where ma2caz netr yali.s, nmbQd 18 )e.as
Nguyen et al. (2021) demonstrated that ethni

capacity to adopt agrofolreck rgf &dhraof,emegetsr wek reo

insufficient | and and | abor capacity, financi al

Ecol ogi cal
Abd8al am et al. (2022) conducted a study intr

deciding whether to convert conventional agricul
(i r)rever suisbe |cidtrayh goeft sl a nmg afc ¢tfraog ame Fn ;mari tnaggisntiyndi c a
particmi at yywhinldhwérascar bon capture potedhtial, a
illustrates that, at a carbon price of-A138/tCO2

A300/ lma meors ft o consider switching to agroforest:t

uncertainty and irreversibility, except with ext
pri ces. glddyirtaipdn,acldIn cfl auadtianrgs soi |l type, cli mate,
further Iimit the transition (Burgess et al ., 2C
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Figdre

Mai ntaining conventional agriculture vs. adoptin

agricultural retur nSalaamd, cad0ddn prices (Abdul

BUL.OU

524.14

248.28

-303.45

Conventional agric returns, £/ha
L&)
3
n
@

-579.31

-800.00 : : .
0,00 137.93 310.34 482.76 655.17 82759  1000.00
Carbon price, £/tCO2

Black region ~ mintain comventional agriculture; White region — adopt agroforcstry.
Soci al

Beyond the skills gap, latkratuawacenssstehtl
traditional agroforestenyt umpwEedgpepedeftcdi meds i ho &
( SoiNloem!l in et al., 2020; Nguyen et al ., 2021) . (
benefits, such as increas@edsainld peal oimgedngi watde

incorporating treesaliamt etaa@di.qul2t0Rr2e . ( Abdul

Sol-Nemr |l in et ali.ns(uZd2 )i eind eaptedbfdivaach gmaonkefi e
d e monstarsatoibsnisacl es to farmers' transition. Li mi
about diverse food products results from inadequ

purposes, -wooWvddergmpkeaeb, trasnghgspl antioems|rbr

i mpact illustrations. Presently, only a third of
demonstrati on®Nanmrrel istaetceal( S012020). The absence
pl ots, |ike thioseders Fagmees from visuvalizing ag
2016) .

Conducting a |iterature review, Burgess et al
can mitigate climate change. Daegsr pintoami rcuy, meornsu o al €
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including consumer preferencesFafnoirl yanonru arle garoonpasl

tradianiddmede of relpiuncédern oBEwdopéak far mers -from ac

D2az et al ., 2018, Sereke et al ., 2016) .
Figbre
Field trials in Northwest Vietnam (Do et al ., 20

aCofbased

agroforest
(Macadamia
annual cro

bMai-kased
agroforest
(Di mocaropu
system wi't
strips)

cSi mpl e
system (
forage ¢

agrt
Sh
ra

In summary, the literature review identified numerous adoption barci@iscted mainly
through interviewsr surveys involving farmerdheknowledge gap in the Netherlands will be

studied using a conceptual framework described in the next section.

Conceptual Framewor Kk

A conceptual framework is used that examines
foll owed by the barriers perceived by farmers, &
adopt agroforestrylh(es epee rkcieg wreaed @wirirli evese myng!l croé
di fferent aammgdempr e med suidii grat i doinmeonflshitohna i sno oif alt hi s
f ocus i st hteo rcoaopttf lwrraguesres whe s ishtowicraamn siidteipasit m@,ul ar
maki ngpehadYkpoefwaieg! sbarriers and solutions wil/
of the Theory of Planned BehaV¥irequEehjligedhnn.nd. ;
gualitative and mixed methods research, this the
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