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ABSTRACT 

Th#s study #nvest#gates whether there has been convergence between Turkey and the European 

Un#on (EU) countr#es #n terms of rural value added from 1995 to 2024. Annual data on rural value 

added(RVA) #s used. Stud#es #n the l#terature use RVA, ecolog#cal footpr#nt(EF) and carbon 

em#ss#ons(CE) as var#ables. What d#st#ngu#shes th#s study #s the use of RVA as a var#able. The Four#er 

Becker Enders Lee(FBEL) and the Four#er Ranjbar, Chang, Elm#, Lee & Soll#s un#t root test(URT) are 

appl#ed #n the study. Accord#ngly, based on the results of the two Four#er URT and the F test, stat#onar#ty 

#s reported, and thus, Turkey appears to be converg#ng w#th EU countr#es #n terms of RVA. Consequently, 

#t #s bel#eved that Turkey could catch up w#th EU countr#es #n terms of RVA #f certa#n cond#t#ons are met. 

Keywords: Rural Value Added, Agr#cultural, Agr#cultural Pol#cy, Cross Country Output 

Convergence.   
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The Common Agr,cultural Pol,cy(CAP) spec,f,es the pol,c,es to be ,mplemented for the 

regulat,on and development of the agr,cultural sector ,n EU member states. The CAP’s character,st,cs 

are d,v,ded ,nto three: F,rst, the S,ngle Market Pr,nc,ple, wh,ch ,mpl,es the free movement of 

agr,cultural products among member states w,thout restr,ct,ons. Second, the Commun,ty Preference 

Pr,nc,ple, wh,ch pr,or,t,zes agr,cultural products w,th,n the Commun,ty over those outs,de the 

Commun,ty. Th,rd, the F,scal Sol,dar,ty Pr,nc,ple, wh,ch requ,res a common econom,c strategy among 

the countr,es w,th,n the Un,on for the s,ngle market and Commun,ty preferences to be ,mplemented. 

The F,scal Sol,dar,ty Pr,nc,ple ,mpl,es that all costs related to the CAP are jo,ntly borne by the member 

states, and all revenues generated by the CAP are cons,dered common revenue of the Commun,ty 

(D,nler, 2021).     

Agr,cultural growth and agr,cultural carbon em,ss,ons negat,vely ,mpact EU countr,es b,olog,cal 

elements and ecosystems, as well as cl,mate change. Some agr,cultural pract,ces ,n the past protected 

b,od,vers,ty and ecosystems. However, these pract,ces have been abandoned or replaced by agr,cultural 

systems that, even ,f max,m,z,ng agr,cultural y,elds through the m,suse of natural resources, are 

detr,mental to b,od,vers,ty and ecosystems. The CAP plans the EU’s agr,cultural sector and supports 

pract,ces that contr,bute to env,ronmental problems.  (Pe’er et al., 2020). 

Encourag,ng urban dens,ty ,n countr,es fac,l,tates econom,c prosper,ty. However, the role of large 

urban structures as a pr,mary dr,ver of growth ,s quest,onable. Factors such as prox,m,ty to nature and 

,mproved qual,ty of l,fe ,ncrease the ,mportance of rural areas (G,annak,s and Bruggeman, 2020). 

Contract farm,ng appears to be one of the most su,table solu,t,ons to address farmers econom,c 

uncerta,nty and to m,t,gate the challenges faced dur,ng the market,ng process for agr,cultural ,ndustr,es. 

Contract farm,ng, ,mplemented ,n ,ndustr,es that rely on the product,on of certa,n cr,t,cal agr,cultural 

products, allows agr,cultural producers to determ,ne th,er product supply by def,n,ng and ,mplement,ng 

contract terms, wh,le ensur,ng that ,ndustr,al enterpr,ses obta,n the appropr,ate quant,ty and qual,ty of 

product to meet the,r needs (Gürler, 2016). 

In 1956, Solow stated that when the returns on add,t,onal ,nvestment are close to zero, there ,s no 

need for more product,on factors ,n reg,ons w,th h,gh ,ncome. Accord,ngly, the concept of convergence 

emerges because pos,t,ve d,fferences are observed ,n reg,ons w,th low ,ncome. The f,rst contr,but,ons 

to convergence theory were made by Mank,w, Romer and We,l (1992), who exam,ned the concept of 

convergence ,n many countr,es and added human cap,tal as a v,tal cond,t,on. Subsequently, Barro and 

Sala-, Mart,n (1992a) cont,nued the d,scuss,on at the reg,onal level ,n order to understand domest,c 

d,fferences. The ,n,t,al emp,r,cal l,terature on reg,onal convergence models suggests a s,gn,f,cant 

catch,ng-up effect across countr,es. Desp,te early f,nd,ngs that the convergence framework could ,ndeed 
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expla,n reg,onal ,nequal,t,es, ev,dence from the 2000s onwards h,gl,ghts the ,nadequacy of th,s approach 

by emphas,s,ng d,fferent channels (Karahasan, 2019).   

One of the fundamental object,ves of the EU ,s to reduce development d,spar,t,es among member 

states. The reduct,on of development d,spar,t,es among EU countr,es ,s referred to as convergence. Th,s 

concept broadly refers to the process by wh,ch less developed countr,es catch up w,th developed 

countr,es. Convergence ,s a key focus of common strateg,es and pol,c,es such as the CAP, one of the 

EU’s ,ntegrat,on pol,c,es (Adamow,cz, 2019). 

Accord,ng to neoclass,cal growth theory, ,t ,s pred,cted that d,m,n,sh,ng returns on ,nvestment 

and technolog,cal change w,ll create a path of convergence ,n the long term between developed and 

develop,ng countr,es, w,th develop,ng countr,es grow,ng relat,vely faster and “catch,ng up “ w,th 

developed countr,es. On the other hand, accord,ng to endogenous growth teory, there are permanent 

d,fferences ,n product,v,ty levels between countr,es that address technolog,cal change ,nternally, tak,ng 

,nto account structural d,fferences between them. Th,s contrad,ct,on has led to the convergence 

hypothes,s be,ng tested ,n recent years (Galanopoulos et al., 2011). 

Convergence ,s d,v,ded ,nto two types: absolute convergence and cond,t,onal convergence. 

Absolute convergence ,ncludes σ convergence and absolute β convergence. Cond,t,onal 

convergence(CC) refers to cond,t,onal β convergence. Wh,le σ convergence ,nd,cates that rural 

development eff,c,ency decreases over t,me, absolute β convergence ,nd,cates that areas w,th low rural 

development eff,c,ency have a greater propens,ty for growth than areas w,th h,gh rural development 

eff,c,ency. Accord,ngly, ,t ,s thought that rural development product,v,ty ,n d,fferent reg,ons w,ll reach 

the same level. Th,s concept expresses the ,nternal convergence mechan,sm of econom,c growth ,n 

neoclass,cal econom,c growth theory (Yu et al., 2020). 

Robert Solow’s convergence hypothes,s states that underdeveloped countr,es, among countr,es 

w,th the same populat,on growth rate and technolog,cal development rate, w,ll grow faster than 

developed countr,es and the gap w,th developed countr,es w,ll decrease ,n the long run (Berber, 2019).  

Rural ,ndustr,al convergence refers to the sychron,sed movement of the agr,cultural sector 

alongs,de the serv,ce sector ensure the development of the rural economy through deta,led plan,ng. 

Furthermore, rural ,ndustr,al convergence fac,l,tates the eff,c,ent use of natural resources On the other 

hand, rural ,ndustr,al convergence operates w,th an ,ntegrated plan, d,ffer,ng from trad,t,onal 

agr,culture. W,th the process,ng of agr,cultural products, rural tour,sm and the emergence of rural 

development ,n the agr,cultural sector, the rural economy can d,vers,fy and develop. Accord,ngly, rural 

,ndustr,al convergence a,ms to generate more ,ncome and employment ,n the agr,cultural sector (Q, et 

al, 2024). 
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Most stud,es focus,ng on convergence between r,ch and poor countr,es f,nd ev,dence of 

cond,t,onal convergence(CC). CC ,s the concept ,n wh,ch develop,ng countr,es ga,n an advantage over 

developed countr,es. In the trad,t,onal Barro approach, cond,t,onal d,vergence occurs when cond,t,onal 

convergence ceases. Cond,t,onal d,vergence ,s the concept ,n wh,ch the gap between develop,ng and 

developed countr,es w,dens (Nell, 2020). 

Compared to the class,cal product,on funct,on, stochast,c front,er analys,s allows countr,es to 

d,fferent,ate themselves ,n terms of agr,cultural sector through ,ncreased product,v,ty ,n both the 

agr,cultural and techn,cal sectors. Furthermore, because ,ncreased techn,cal eff,c,ency ,nd,cates 

technolog,cal catch-up, ,t ,nd,cates that a develop,ng country ,s converg,ng w,th develop,ng countr,es 

,n terms of agr,culture (Yuan et al, 2021).     

G,ven the s,gn,f,cant ,mpact of ,ncome convergence on food demand, the fundamental quest,on 

,s whether food growth can dr,ve demand growth. Wh,le nat,onal ,ncome ,s treated as exogenous ,n 

equ,l,br,um models ,nvolv,ng the supply and demand of agr,cultural products, th,s approach ,s qu,te 

l,m,ted. Most changes ,n a country’s ,ncome are the result of changes ,n product,v,ty. To the extent that 

changes ,n product,v,ty. To the extent that changes ,n product,v,ty are dr,ven by agr,cultural pol,cy 

changes, these changes are l,kely to ,ncrease product,v,ty ,n the agr,cultural sector (Mart,n, 2019).  

The current study ,s based on the stud,es of Bayraktar et al. (2023), Akçayır and Akın (2024) and 

Gökmenoğlu (2025). Stud,es ,n the l,terature use var,ables such as CE and EF. In th,s study, the 

convergence between Turkey and EU countr,es on the bas,s of RVA ,s determ,ned us,ng the Four,er URT 

between Turkey and EU countr,es ,n the per,od 1995 – 2004. The reason for choos,ng the 1995 – 2024 

per,od ,s that Turkey was try,ng to adapt to the an EU agr,cultural pol,cy, ,n 1995.  

2. LITERATURE REVIEW 

It turns out that the stud,es are mostly about carbon em,ss,ons and rural value added.  

Table 1. L@terature Rev@ew 

Authors Data Per-od Var-ables Analys-s Result 
Kıjek, Kıjek, 
Nowak and 
Skrzypek (2019)  

2004 – 2016  Total factor 
productBvBty Bn the 
agrBcultural sector 

Cross-sectBonal 
dependence test 
and Pesaran URT  

AccordBng to the 
fBndBngs of the study, 
there Bs convergence 
Bn agrBcultural 
productBvBty Bn other 
EU countrBes except 
BelgBum.  
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Zhang, Pang, Chen 
and Lu (2019) 

1996 - 2015 AgrBcultural CE, 
AgrBcultural Energy 
ConsumptBon and 
AgrBcultural 
EconomBc Growth 

ADF and DF-GLS 
URT, ARDL 
Bound Test, 
CUSUM Test, 
Error CorrectBon 
Granger CausalBty 
Test(GCT) 
Impulse – 
Response AnalysBs 
and VarBance 
DecomposBtBon   

AccordBng to the 
results of the study, 
there Bs a 
bBdBrectBonal 
causalBty 
relatBonshBp between 
agrBcultural CE and 
agrBcultural 
economBc growth, 
whBle there Bs a 
unBdBrectBonal 
causalBty 
relatBonshBp between 
agrBcultural energy 
consumptBon and 
other varBables.  
 
 

Işık, Ahmad, 
Ongan, ÖzdemBr, 
Irfan and Alvarado 
(2021) 

1961 - 2016 EF  Panel Threshold 
URT 

AccordBng to the 
study’s results, the 
EF dBverges Bn the 
USA and converges 
Bn MexBco. 
AccordBngly, the 
UnBted States, 
Canada and MexBco 
should joBntly 
prBorBtBze 
envBronmental 
polBcBes.  

Raza, Khan, Khan 
and Kakar (2021) 

1980 - 2018 CE, ElectrBcBty 
ConsumptBon, RVA, 
Food ProductBon, 
Forest Covered Area 
and Forest ProductBon 
Area 

NG Perron UnBt 
Root Test, ARDL 
Bounds Test, 
VECM GCT and 
CUSUM Test 

AccordBng to the 
results of the study, 
there Bs a negatBve 
and sBgnBfBcant 
relatBonshBp between 
RVA and CE. 
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GyamfB, OnBfade, 
Erdoğan and Baba 
AlB (2023) 

1990 - 2019 GDP per capBta, RVA, 
Renewable energy 
consumptBon, 
EconomBc 
globalBzatBon, Total 
natural resource rent, 
ElectrBcBty productBon 
from oBl, gas and coal 
resources, and EF 

Cross – SectBon 
Dependence Test, 
FBrst and Second 
generatBon URT, 
Kao coBntegratBon 
test, Fully 
ModBfBed Least 
Squares EstBmator 
and DynamBc 
OrdBnary Least 
Squares Method 
and PaBrwBse 
DumBtrescu HurlBn 
CausaltBy Test 

AccordBng to the 
results of the study, 
Bt Bs seen that 
electrBcBty 
productBon from 
fossBl fuels, 
globalBzatBon and 
RVA varBables 
Bncrease the EF.  

Bayraktar, Koç, 
Toprak, Özyılmaz, 
Olgun, Balsalobre 
– Lorente ve Soylu 
(2023) 

1992 - 2017 EF ADF URT, FourBer 
ADF URT, 
FractBonal 
Frequency FourBer 
ADF URT 

AccordBng to the 
fBndBngs of the study, 
accordBng to the 
FourBer ADF URT, 
there Bs convergence 
Bn ChBna and RussBa. 

MartBnez GarcBa, 
Alonso and Masot 
(2024) 

2007 – 2013, 2014 
– 2020 

DemographBc 
VarBables (total 
populatBon, populatBon 
growth and mBgratBon 
balance rate), 
AgrBcultural VarBables 
(Number of 
EstablBshed 
EnterprBses, LBvestock 
UnBt), SocBo-
EconomBc VarBables 
(Unemployment Rate 
and Contracts Bn the 
AgrBcultural Sector) 
and CAP ABd (DBrect 
Payments, IndBrect 
Payments, 
AgrBcultural 
CompetBtBveness) 

PrBncBpal 
Component 
AnalysBs 

AccordBng to the 
fBndBngs of the study, 
Bt Bs observed that 
the rural populatBon 
Bs more developed 
socBo-economBcally 
Bn the dBstrBcts where 
developed 
agrBcultural systems 
are provBded wBth 
CAP supports. 

Akçayır and Akın 
(2024) 

1961 – 2022 EF FourBer KSS URT AccordBng to the 
results of the study, 
Turkey converges 
wBth ChBna, parts of 
the AsBan contBnent, 
and the AfrBcan 
contBnent Bn terms of 
Bts EF.  
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Danquah and 
Barnor (2025) 

1980 - 2022 Trade Balance, 
ForeBgn DBrect 
Investment, 
Government 
ExpendBtures, 
AgrBcultural Growth, 
InflatBon and Real 
Exchange Rate 

ADF and PP URT, 
ARDL Model, 
Threshold 
regressBon model 
and CUSUM test 

AccordBng to the 
fBndBngs of the study, 
an Bncrease Bn the 
trade balance Bn the 
long run appears to 
Bncrease agrBcultural 
growth.  

Gökmenoğlu 
(2025) 

1960 – 2022 CE KPSS URT AccordBng to the 
results of the study, 
whBle the CE 
varBable has a 
common orBentatBon 
has not yet been 
achBeved Bn BRICS-
T countrBes.  

3. ECONOMETRIC ANALYSIS 

Th,s study attempts to determ,ne whether there has been a convergence ,n the RVA var,able 

between Türk,ye and the EU countr,es between 1995 and 2024. The data ,n the study ,s annual. The data 

,s obta,ned from the World Bank.  

3.1. Four@er Becker Enders Lee URT 

In the H0 hypothes,s of the relevant test, when the test stat,st,c ,s smaller than the cr,t,cal values, 

the var,ables have stat,onar,ty, wh,le ,n the H1 hypothes,s, when the test stat,st,c ,s larger than the cr,t,cal 

values, the var,ables have a un,t root (Hepsağ, 2022). The presence of stat,onar,ty ,n the study causes 

convergence between countr,es ,n terms of the relevant var,able.  

Table 2. Four-er Becker Enders Lee URT (W-th Constant and Trend) 

Test Stat-st-cs % 1 Cr-t-cal Value % 5 Cr-t-cal Value % 10 Cr-t-cal 
Value 

0.48 1.22 1.11 1.00 
Prob. Value 0.24   

Accord,ng to the output results ,n Table 2, the RVA var,able ,s found to be stat,onary because the 

test stat,st,c values are less than the cr,t,cal values and the probab,l,ty value ,s greater than 5 percent. 

The results of the F test, wh,ch ,s conducted after stat,onar,ty ,s establ,shed, re,nforce the stat,onar,ty of 

the var,able.  

W,th the stat,onary result, there ,s a convergence between Türk,ye and EU countr,es ,n terms of 

RVA.  
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3.2. Four@er Ranjbar, Chang, Elm@, Lee (2018) Soll@s URT  

It dıffers from other Four,er-type URT because ,t takes ,nto account soft breaks and nonl,near,ty 

,n the determ,n,st,c components. The H0 hypothes,s states that the var,ables have a un,t root, wh,le the 

H1 hypothe,s states that the var,ables are stat,onary. Furhermore, stat,onar,ty can be reported ,n the F 

test when the test stat,st,c ,s greater than the cr,t,cal value  (Alper and Alper, 2024). 

Table 3. Ranjbar, Chang, Elm-, Lee Four-er Soll-s URT(Constant) 

Test Stat-st-cs %1 Cr-t-cal Value %5 Cr-t-cal Value %10 Cr-t-cal Value 
107.403 7.091 4.8125 3.7171 

Prob. Value 0.000   

Accord,ng to the results ,n Table 3, s,nce the test stat,st,c ,s greater than the 5% cr,t,cal value and 

the same result ,s obta,ned ,n the F-test, the current test ,s reported as stat,onary. 

Table 4. Ranjbar, Chang, Elm-, Lee Four-er Soll-s URT(Constant and Trend) 

Test Stat-st-cs %1 Cr-t-cal Value %5 Cr-t-cal Value %10 Cr-t-cal Value 
164.34 20.60 14.81 12.31 

Prob. Value 0.000   

Accord,ng to the results of Table 4, ,t ,s seen that the stat,onar,ty result ,s strengthened because 

the test stat,st,c ,s greater than the 5 percent cr,t,cal value and ,n the F test, the test stat,st,c ,s greater 

than the 5 percent cr,t,cal value.   

4. CONCLUSION 

Agr,cultural Gross Value Added ,s an ,nd,cator of econom,c development ,n agr,cultural areas. In 

EU countr,es, rural development funds such as the OTP and EAFRD a,m to develop rural value added 

by d,rect,ng technolog,cal developments and ,nnovat,on towards the agr,cultural sector ,n EU countr,es 

are lead,ng to temporary decl,nes ,n agr,cultural employment.  

In the study, ,t ,s tr,ed to determ,ne whether there ,s convergence between Turkey and EU 

countr,es ,n terms of RVA by us,ng FBEL URT and Four,er Ranjbar, Chang, Elm,, Lee (2018) Soll,s 

URT. The reason for start,ng the study ,n the 1995 – 2024 per,od ,s that th,s ,s the year Turkey began to 

adapt to EU agr,cultural pol,c,es. As a result of two constant and trend Four,er- Type URT and the F test, 

stat,onar,ty ,s reported ,n the RVA var,able. Accord,ngly, based on the stat,onar,ty ,n RVA, there ,s 

convergence between Turkey and EU countr,es. In the l,terature rev,ew, ,t ,s observed that the Four,er-

type URT used ,n the current study were used for the EF, CE, and total factor product,v,ty var,ables ,n 

the agr,cultural sector, wh,ch were ,ncluded ,n the stud,es of Gökmenoğlu (2025), Bayraktar et al. 

(2023), and Kıjek et al. (2019).  A d,st,ngu,sh,ng feature of the current study ,s the use of Four,er-type 

URT w,th the RVA var,able. Consequently, Turkey ,s expected to convergence w,th EU countr,es that 
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are econm,cally sm,lar or better off ,n terms of RVA by ach,ev,ng greater growth ,n the agr,cultural 

sector.    
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