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I NTRODUCTI ON 1

1 INTRODUCTI ON

1.1 Background i nformati on
Rapid economic growth is a critical o]
exports being generally considered as

acts as a driving force for economic g
exaimhge, a MAroMue A& MU TAFI R 0.2 7D)n this trade
exports -bdasad a@agomomy | i ke Pakistan pl
growth as wel | as i n (Asoet Ralkclormaemsiec eaxdu
activitiegniHawenta @positive I mpact, b
agricultural enterprises and trader s,
agricul tural production including cult
foreign exchangegeacaoanagBxe tg nadBMd2n3i)eg.i T
especiall decel bpcayg ¢€c¢ountries widds,ol i m
accelerate their devel opment processes.

Over ti me, the role of agriculture has
becoming a sector of par amount Il mport a
production and exports but al so enha
Il mproving food security in developing
i ncreaseidompairmi cnpatnati onal trade has
t oncrtehaesier export earnings, thereby en:
soci al cThhael rl eefnogrees,. t he adoption of I nr
sector I sf orcr vicnicarleasi ng | (BHaBARXEtO T, ta |l .p
202Technol ogi cal fadwiatodaimnd nhmsy @asgoshanc
procesdiomg sanda s, coupl ed wi tnhv ehsitgreert |, |
facilitatgerdowthhe. export

Fodevel optirmige sc,0 Gtnrua di ncgchnamuobdeictoimes qui t e
ami dedeir volatile prices (Do& IAnmEEEe RIOOBI) «
Fruits, due t o (thheei rs hpoerrti slpiafod sth apnayieosstt
handl i ng and marekentiibng ruenq wiuree mehrafl & eng
characteristics necessitate scientific
chaMangone of tiheelnposdulw i vat @dh et rmoopril c
particul arlryeqiunr Asi aaref ul attention
Countries that have developed this cap
mango exports.
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ki stan is rbelcoggqe ote de @asnsdraye ugl7oabtaIrliyb, u
bstanti al purchasing power , despite I
unfArRypl 201®W)th an exception of few yeses
perienced a trade deficit samyeeexpaor te
nsi st of textile product s, | eat her , S
ports are primagdit gupmpi ofectedntoi eas ,sewi
% going to the United States, t he UAE

rmecroyP 2020)

e to the persistent trade deficit, r
Il marily centereds,oni mxrpawidn g1 ge xex@rot C
ansitioni nbgasferdomecaonbeamgtdro the one fo
novation. The country IS actively er
Il til ateral trade agreéamemost hi Asl aadi g
ea (SAFTAXhamha tFreeePdak ade agreement s.

mber of the World Trade Ostgaatni sz a(t Geome r(.
stem of Preferences) from t hge dtSiIAv alny.
spite being part of these arrangement
nefits, emphasizing the need to enhanc
ki stan's total cultivated area spans z
6l mon hectares. The agriculture sect
onomy, accounting for approximately 19
t he (@Aemamftoracke0 2Il) acts as a cruci al S (
rni ngygs aamdsipgmi fi cant rol e in (GOPIi mul a
18)The tot al val ue of Pakistan's agric
| I'i on. Given Pakistan's reliance on
ferred bonasot hehéafKikan 6 n2adl2.0e)c o n o my

rticul sece oraobulmagricul tur e, serves a
ral ePcaokniosmya n, i telmdbwed weas@p®eolamngli ca l
vironment, I's suitable fotemper gptreo,dus
opi cal andrMedist eam(tkerveeagre & bfAlea2 0 2 @] .
20)€r us, mang o, and dates emerge as ptr
ntributions t@OPh208B8A)Ii onal 1 ncome

ngo, among the various horticultural
l gue tast e, hol ds substant i(ZaHi epgotaelnt i .
23)Pakistani -meggeas gdrodbaweélyl for their
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nutritional val ue, and distinctive f1 :
export to its production has seen a
(SHamooeit , aR020)

Pakistan "hakdsont gd obal ly in mango pr o«

China, Thail and, |l ndonesi a, and Mexico
t offsqQ 201N terms of mango'fexpiotriten, Pfack
Me xi co, | ndi a, Thail and, Per u, Brazil,
Pakistani mangoes include the United
United Kingdom (UK), the Netherl amdes
i n the Middl eBABPap t2(Ind) Eur ope

Despite with its significant mahnagso bpereon
unabl e to harvest Its fatkespohahteabets
mar kkassA& REHMAN 20 Efp hasi zed t hat Paki st
exports in the world market IS great et
val ue, I ndi caciengft Patk ins htahnep sg | nmabnaglo ma

comparoetdn etro mangmoo wnutPraikeytsamg r ecei ves th
price among-etxipeorttom GSnavwopentt 2a0le.P.he count
hatshe | owest t obt7a8l S Dd xommg r twhwal uceompar ed
mango expordaHineg , m&2t0i2A8N s

A stuGyarbort (2040 ri butes this to fact
quality, s heoadmpslhieanfc el iwiet,h nsoanf ety st ar

residue | imits, fruit fly infestation,
hi gh tharMdrseorveelri,ance on traditional n
orchard management pr-hantvesets, hamudbdlsit ma
mar keting met-bohpl i aaarcce nmwanmnt h I nternat

constrained t heexxoratns i fornom fP arlaingtoan .

| mporters in deé%kedfdped maqkietes traceahb
al ong with adhaenrdearcdes tsuch ,asGllA@CP,GARF

ot heast ors such as controll ed rtaenmspeorr a ta
i n reefers play cruci al roles in deter
| i fe. Addictailfornaaslitiryyct ur al devel opment,

failities, ¢chre amlaskeenmmagn edftiecifemuay .of
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1.2 Probl em statement

The international export mar ket for mar
originate from various geographical sou
need for I mprovements i n pr oeductth eo ne vaonldy
requirements at the gl obal | evel. | n th

Pakistan mango trade environment and t he
I s encountering despite the 4gitgniTfoi ccearcte
the mango export business, exporters nee
factors affecting their export efficien
packaging of exporit ecomndgirgume miedhpd atoehrss .
The maBndostry in Pakistan i s prseootnrn,an
whigoever nmeing rdismaroieley ofnoawesgul at ivhagu saond n
operations within tpel imawodkskti&ngn ol ams mu lo.
mango exporams. from Paki st

Recogni zi ngoft hmmamepd et marvtes ,n mRaki htasn i mj

various measures ai med at | mproving dif
exports. Thesandfefrdyptke nfoaga nlh eMannii st g ys wc
Food and Agriculture ( MONFA), Mi nistry o
Aut hority of Pakistan (TDAP), Pakistan |
( PHDEMI)NI STRYCOMMERCE 20H®R&ver, tdleesgpd t measur
empirical record®fakndi aat maagdeekpoet sn
Hence it 'S I mportant to investigate th

i dentify the majlor elvéa beexgpto®r ta fpf edradtoignnga in tc e
the -seocnomi c and businesst edqhniacdlere fsftiic
export maregipms t ohgt hednmso radreer a soecregpmhedln c ¢

competitPalkinessan sipaencg o | attemnmteicomomaszi o«
the |l ogistics costo as |l ogistics is the
Pakirsegmai ns among the top seven mango e.
exporting around 5% of its totaPHpmer oduc
2008yt still facing serious challenges I
i n close proximity I|Iike Gulf countries

from air to sea freight (60%) butarport
stil | MAbhyta RaDI) O

The 1 ncreasing cost of air freight 1 s a
freight as an alternative mode d4frem@gigo
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takes | ongeérdaymeg ( @&dhdelmawmegro R ak iEsutr o p €
does air freight but recent devel opmen
maritime service as a vVviable mode of
transport I S beginning tioppdaomgp etoemmuoidti h
for perishab(CoerLéb@dllpdr)oduct s

Therefore, boosting t he competitivene
mar ket t herfofuegcht i weestand efficient | ogi s
pi npoi nteicnegs stitey f or policy adjustment s
Empirical evaluation of export effici

mango export valwue chain can provide i
anal yzing thavieapoofetsanbpbrt mode <cho
competitiveness of Pakistani mang o i
understanding in making opti mal deci si ¢

Toundershanegxt ent and potemntiiasl cafucmai
comparati ve advantage. Hence, t her e i
comparative advantage of Pakistan's ma
export bgroawdtmparing Paki sgamnnst manag or
exopr t Bmiss i nsight can be hel pful I n det
addressing the challenges of the gl oba
the potentichdamdendhngbschoghly

1.3 Study objectives

The over alolf dlhjeecsttiwdky 1Is to investig
Pakistan mango value chain for di ffere
Il mprovement to enhance iIits competitive
policy i mpl i catdootnisv.e sT haei med ctid iac hoibgv e

ATo determine the factors affecting
four different mavkét sechmocagh afficn
ATo identify the high val updr sepxepgdritv

conducti nsgpeac imairck eptr of i tabil ity anal y:
ATo examine the transport mode choi C:¢
for EU market and attributes influenc
ATo analyze the import demand ods mai

Pakistands competitiveness among ot he
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14 Rati onale of the study

Il n general, the purpose of the study i s
|l ssues and chall enges bei ng pfoarcte dv abl yu ee xcp
Observing t he export performances for
characteristics associated with it, pro
current situation, strengths and weakne
stages in the export value chdievel Thixe 03
efficiency, factors influencing it com
di fferent mar ket s, and exporterso behayv
mar ket . Furthermore, export competitiven

eval uat ed.

I n order to explore the export potenti al
I'ts competitivenesseinhrkEd mamplhbedt esdh rdash gag

way forward. A comprehensive Discrete ClI
assess the counterfactual effect of di f
choice. Il n the choice experiment, four
provided to exporters in order to evalu
freight mode . Lastl vy, the study also er
| mprovements in their preferred attribut
Among thlrticultur al export88) asgaese theif
after citrus, Pakistan government encour
especially to high value mar ketfsr ile nkdel yE!
pol iacnidesi nstitut iVWerBad® psewpaptarotn,s . e .Me.anwh i
Il mportant for the mango industry to | ool
export competitiveness in such distant a
reorhenPaki stan mango -ehtdestryetewpods
sefar ei ghting needs to be investigated a:¢

option for mango exports to European mar
|l iteratpirei, calhefiemdi ngs of this study wo
for mango sector devel opment 6s stakehol
appropriate policies to |l ook for new win
future pr oasgreicdulotfuroalheaxports and the n

'WeBased One Customs ( WeBOC) i's an automated s
clearance of trade consignment s. It i ntegrate:
agent s, brokers, targionalndperat otande.cust oms o0
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15 Organi zation of the thesis

This dissertation 1 s Afrtgearni zleids iinntor oed
chapter 2 desangirbesl thie er o ha&nPdakii mg arnt aer
maqo exports in horticultuyerseicéews tlea
exportchaipmpl yor EU mar ket and major S

Capter 3 trheprmesenks of t hbeo trhe steyaprecsh odfe sc
t hedyst(upri mar yamd skesonrdiapAtyi) e ti sstcluesisii a
aranad samplingtimethbdl d sureetyddéwgr ippti
charact exipoteitxgpsogsqtimsn ¢ xfpior t mar keting of
EU mar ket and iIts major competitors ar
| mportant to highlight here that di ffe
esti mati oinn pturgaocstady nrge qiuuo roddreecnt r es e a
guestion under consideration.

Chapter 4 prowiidvees usndeompraaldembi ©if e ntchy
Pakimadama@o sexgpmndtits detadnmifrarnd, mao kK e
the estimationsetnoall yddtsa mae@geldcsme n . Pr
of mango exports in different markets
hel p of export mar gin analysi s and roi
addresses the reswlptesiomendi $oretmanglooi
mode <choice behavior for EU mar ket. I

preferendeo ddittai,on al | ogi t and mi xed |
esti mat etdetodr nmomdard icthioo caeE by wi ekpoghes
estimates for i mprovemenstl sion ptrheesiernt perde
examines the mango i mport demand syste
series data inEthadcBdt mpor toda sesixetsrsaelss ¢
export competitiveness among the | eadi

by wusing diffeFienal lex,porhe ilnastceshapte
maj or findings and conclusi on oH, tihte &l
Il lTustrates some policy reakmmohdatiso
maker s ndace tdismeenhsi ons of future resear

The partner eEolunctoruyntirsy tohfe onroing iunn doefr tuhnei ogno ocd
| egi S(IEAXRQSNTAT, 2023)

®The partner count
for t

y i s the EU member state,
me mber state e

arrival O(EURDETAD,0dAdZ02AZ)C
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20VERVI EW OF PAKI STAN AGRI CULTUI
MANGGECTOR

Il n this chapter, a gener al overview of
maj or sectors in it, specifically the a
| n iatdidon t o it , chall enges related to m:
faced by mango growers and exporters du
management are discussed. Lastl vy, Paki st
and | reedirmual ity control, |l ogi stic a
exporters in exporting to this market ha

21 Econoonfy Paki st an

Pakistan |lies in the géd9rapAi Nattlcobad
60.1I90A50Ao0Eg@stude. |t borders with the
and spans from the Pamirs in the Northe
(GEOGRAPHY ProFl sTAN 202 3) . Bei ng, a signific
subcontinent, Pakisgancestpodst aof t hlee ck
Southeast Asi a. It shares its borders wi
the North, the disputed region of Jammu
East, and the Ar abdoamTrRRE®RT,S2002 3t hRea kS G U tah
strategic | ocation offers it a cruci al
transport cormmirahdoCe ntor aeln eAsgiyan countri es
nations in the East. Thi s' sdisttrnn antcdgive [EC

opens up a real m ofF maNDgvitsn2addie9 opport uni

Paki stan encompasses % batalofarmwdhd cbf 7 ¢

encompassesarr@®d®5 8750fkknmBA®r2@23). The col

abodant naturadi versarees! ogntehal Rmed acrhiin
among Pakinat amal resources ar e i ts ar
(AGRI CULTSRE | STI CA0OFli6g)ukree pZr.esent s the utiliz

|l and; basey§ wmtc wlvtaii y athbd ko f e s Pacruchansd.vat h e

“Ar emarte either sown at | et hper edviiroiunsg ytehaer ,r eofrers
once (Rabi & Kharif) during the reference year.

Areas whitctavard abl e for agricidletrur é edwe thei aigt
by intuasgtruc

Ot hers include cultural wast e, current fall ow,
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m Cultivated area

28% _
37% ’ Not available for
‘= cultivation
B Forest area
29% Others

Fi gul:Pelcent age diasktirsiabawtoisdnd lafzati on
SourAge:i cul ture ®0Opa3rt ment, GOP (

akistafimosthepodul 2uisl . d O Y ramrdyl it°hiear 4= st
onomy in the worl d, has maintained a
e HFle@rxs0203)2023, the real GDP est i me
| owing a growth of 6WdRbBANK 22002223 )and
ne was influenced by fl oods causi
ed with chattueinglsirmpuBenishags$er
ce sectors were also affecpedt by
hcghohasanmMomreiyc ebsogrorsa veiamig d ampeni ng
private WorRLWBaskg me OR8r)t(her mor e, Paki s
nNtinues to struggle withl usecurtiatiynt s
calatkedtemnbylrd oour gpe i icre s, noti c-eabl
al e manuf a&dtawrpiercg ,e dl edcvder ra ingvre sd imre n t (
d a growing needEcfoaoMBCRVEYN Baks €TIAN2 O 2 3 N ¢

n - c o —<

P
e
f
f
d | i
C p |
S Vi
r tr
0
Cc
e
S
a

>0 0 W o S d®MmOoOmOoO TO0

At present, the real GDP of Pakistan
economy grappl ed wi t h significant C
I mbal ances, supply shocks, and the eff
whi ch subdued EcooaoMSmrRVEY Baro svtAN2 023) . Th
at current mar k et prit3®Gk, 3i2n7 2023 i @amo u

"Average extbabday®z9rhgy @PRB) and 204.56 PKR (202
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substantianeaxg. ¢éomparced to the 2022 val

(ECONOMISCRVEY RPaRI STAN202 3) . Pakistan's i mport
di splayed fl EBEcgugei @gn t2r0e2nlds i(mports sur
exports stood at 9. 1%. However, by 2022,
was a modest Il ncrease of 10.5% in expor
decline in |IiwbokFrésexporlt7’s 7fai nt ai ned a

reachi ngbPegt 20®.3) % (

201

151

101

Contribution to GDP (%)

2021 2022 2023

Year

I:I Export I:I Import
Figu2e Paliextpamts and iR ts as % of

Souraki stPan Bureau of Statistics (PBS),

The major Pakicsobas econo’my i alleamgy fseulvti

contributing 19 %, 2 0 %, and 61%F coANCE&V eTr a
8Agricultural sectorminotudeepsrabdbedefbmekprias
I'ndustrisalisectwed in qturaadiynqgof mainmuifmgt &r i ng

scabestrcuction,gasddesectbuti bg. &

YServi cesoosnepcatsosres tr aommont ¢ atsitomm,ageholcesal e
finance & insurance, publ &cPadeni nicesg adiiwins i adre f
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DivisioN019)PBS(RO 2B, the services secto
Pakistan's economy, comprising 58. 6 %,
I ndustry at 18. 5%. Within the services
share of 18% of | GDRstlom kagmime mlatt erse ,wi t
over all contribution of 14% to GDP. \Y
i ndustry and contributes around 13% to
at USD 1,568 with 39.4%tdfe tploe epdP Il a tn
/| dakFany (2023) .

Similarly, fromFAb(hZ0 2s3a)me irtepwad rodport

hi storically faced a trade deficit I SS
the GDP) . Pakistanobs 2&@€x@ortid | amountcadt
gl obal exports, whil e i mports totaled
4% argest importer. Textile exports ac:«
ranks 'dsartgleest4 ri ce e xnpeodr tfeorr giltosb aBd syma
consi st of 75% capital goods & raw ma

| mports make up a significant 35% of t
meeting 30% of domestic enetg@y USEOmM&An d.i

half of which is accounted for by edibl
Pakistan boasts an estimated | i vestock
addition of USD 19.7 bill'iangesat 2mR2Bk (
Pakistan yiaemlndoal a pgodegsti on of 6 7 mi |
| iTvestock popul ation also facilitates
Paki st ahnl arsgetshte ldeat her appar el export e
t he | eadi ng snedcst oe ¢ 0 nhoofmy P a keingptl @ y s 37.
wor kforce and plays a pivot al rol e in
materi al s t o t hEcoNomdSuBsViEr | 84K ss;ec 2 O R 3 )(
Agriculture significantl y luonpdienrgpicnosu ntthr
as Pakistan, constituting a fundament al
Af ter Uni ted States, EU 1 s Pakistan' ¢

accounting for 14. 3% of Pakistan's to
PlRistan's (ELRDRHEE®W 36,rdNSO2Raki stan r anks
42 argest trading partner accounting f
the EU are dominated by textiles and
exports to the EU in 2020. The growt
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particul ar ltyh ef sasmta r di'o¢f a tEWH st cGSPaki st an
this special status Pakiirsetea na chceensesf i ftsr f
products across al/l the EU 27 member st
arrangement hagnirfeisuantedupsxurages i n Paki
with a remarkable 165% i-h2yreBRaki st amc'es i ¢
the EU amounted tEOONOMBRVEY 2R0KD IS AN 20002 3() .
Pakistan's imports fremd toHe mBWhaner ymaian
equi pment (33.5%W) as well as chemical s (

211Rol egrifc @lnt uPaeki st andés economy

Agriculture holds the position of one o
(PBs 2022), with the majority roefl yirhneg tp.op
This sector contributes approximately 2
agbased products, contributes t oAG&0 % of

PUNJAB 2)0.2 21 t i s assumed to have a mul tif
encompassing f ood security, poverty al
economic growt h.

AccordFaod 2023) , covering an extensive ¢
agricuhtdurianl Pla&ki st an constitutes about
surpassing the gl obal average of 38%. Wi
domi nant share of 6 2 %, foll owed by 1 mpo
forestry (O0ri5é&9 , ((@nd3%)f.i she&ki stan exper.i
season%sandRakbhiawi fh a total water -Agail ab
( MAF) . Over 82% of cultivated | and i s
conditions. Appr oxarneaatse | ayr e6 0d¥e doifc artaeidn fteoc
season crops such as wheat, barley, etc.
of the total crop area, ar e ddret rtiwboutnma @

YUnder thgiesneEWDBsSzed scheme of preferences (G
countries receivefreedaceestsatiof ftsh eorERE &awag tkient  f
receives substanti al tari ff prefer ermdesds porfi nmea
product categories, through the GSP+ arrangemert

2Rabi crops are sown f reonnt oOwptaosbse rc rtoop sD escuecnhb ears
tobaccotcbaHheyeakli wgbegins from April and ext e

BFor Kharsiofwi mrgoptsy,pi cal | gnds thayr tJsipment aArptr i ¢ r aamsd ¢
cotton, smgiaz & aared amorgtonhlgefrf ® rbEhesencOopsbec
December.
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and 0.3% to the GD Pg tFrramg 2OAdBI)velPaki A
i mpressive ranklimgs,otsoan'dimgsuegdilidman e’

wheat '"Andriee production, respectively.
For 2023, Pakistands agriculture sectc
1. 55%,ripgryi nraat t ri buted to the strong pe
sugarcane, mai z e, and t he | it vest ock S

exhibited a negatd94%, gwiotwh hi rat geroff or m;
on the manatfa@arc,t ucomgt isteuti ng 65. 0% of

has consistently comprised the | argest
experienced a modest gr owt liecoNnam@crwElY O .
OFPAKI STAN202 3) .

As repdss(e02By, Pakistan's GDP exhibi't

across Iits economic seEitgQgulde bBAthweearmgr 2
sector, contributing consistently arou
despite minor variations, hinting at p:
Conversely, the industri a2l0 % esehftao s h o ma &
steady but restrained gr owt h, whi | e

consistently c¢coe6n0t% itbouttihne g GDPound 58

Not abl vy, the GDP grownhobrienag2e0sl 8r,e fal editpe
2019, a cantIrvYa@2n odhueatt o external shocl

to 5.8% in 2021, and sustained growth
recovery and economic resilience. Thi s
momentum underscor eecetakecisdalalnesgeashbidandy
services sector pl aying a stabilizing

agriculture and industry to the countr



14 OVERVI EW OF PAKI STAN AGRI CUTURE AND MANGO SECTO|

60

N
o
A

N
o
X

Contribution to GDP (%)

6.1 5.8 6.1
—
ol —r—~—L_tosg
2018 2019 2020 2021 2022
Year
|:| Agriculture |:| Industry I:] Services —— GDP growth rate

Figu3€otdr.i bofi economi c Psaekcit@iash (D 2i2n

Souraki stPan Bur €PaBUS)o,f 290t2a3t i st i c s

212Hor ti cul ture sector devel opment

Agriculture in Paki st-aac teonrcsoompiaselksdivnag
(wheat and rice),suc@ahc amre)p,s hcarottitocouwl taunr
citrus, dates, apples, etc.), pul ses, |
potential, h-psi be-ebpwmeemab hbag RRA k4 GB1 4)n. (Man
producti on, amongopshehohdst iac plrtour anle nd

domestic demand and the high potenti al
e X p oGOV BSRNMENPAWIFST20 IHhssAe k. 2a80l11L O

Mangwan(gi fera,i ocdmmanLy referred to as t
di stinction of being the national fruit
crop cultivated I N Pakistan I n t er ms C
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(GHAFOGRt . 220l0MAL T&xBr.lI20)1L 0 Nonet hel es s,
varieties cultivated in Pakistan,
popul ar ones. #dHgoa@ubeadi cogumangygop

among
Ch a
Paki s

the export-quoafl igrye maunag deys ,t hpearwh ictud Ch
which makes a significant contribution
domestic demand for mangoes in Pakist al
pl ace in the country's deosopdr ecaud Baorgpey | acr

et, ak®daA5b9) .

Accor diFAQSTAT
wor |l dwi de, |l ndi a

,(20M@Bng t he
retained

-pl r eoaddui cni gn g macnog
I'ts prominer

mangoes and accounting ftoirond 3i.ha®»Ade2012 . (t
Foll owing I ndi a, China and I ndonesia s
worl d mango productimlnacePakmesn@nt lse ct
producing 2.6 million tons, contributi
2020, Pakistan's mango exports account
total WaDbe mo@iMRAN D, a R ON03t)a.b | vy, Me xi co,

Mal awi al so made substanti al contributi
Tablle RPakistan and optrhoedru clienagd2 éhggd nntarni geos
: Export Export  Share inworld  Share in
Production : :
Country (ton) guantity value production world
(ton) (1000 USD (%) export (%)

India 24,968,00C 170,212 185,236 43.79 6. !
China 3,961,662 7,461 26,133 6.94 0. .
Indonesia 3,561,867 382 758 6.24 0.0
Pakistan 2,677,017 189,690 164,719 4.69 7.
Mexico 2,441,495 429,391 506,151 4.28 16.
Brazil 2,057,765 273,071 250,134 3.60 10.
Malawi 1,696,121 520 1,602 2.97 0. |
Thailand 1,635,233 382,093 665,280 2.86 14.
Bangladesl 1,458,554 1,136 3,187 2.55 0.0
Vietnam 1,439,272 96,000 286,000 2.52 3.
Others 11,114,294 1,047,616 1,588,859 19.49 40.33
World 57,011,283 2,597,573 3,678,059 100.00 100.00
Sour ce: FodadirendtAagriisaulcs ( FAOSTAT), 2023
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22 Mango production and its mar ketin
Pakistan stands as one of the world's m
I ts favorabl e cli mate for t he commer ci
Approxi mately 37.1% of Pakistanos |l and
agronomi ccuwintdurladrtsgi gni ficance. | Nt er e s
horticultural crops constitutes | ess t he
size for wvarious horticultural crops, r

orchards, si.s 3.1 hectare

Provwinge analysis reveal s that Punj ab
accounting for 47.4% and 63. 2%, respect.i
categories, whil e Sindh contr i bKuhtyebser2 5 %
Pakht uiKiPiksaands at 13% in ar ¢€SaAaHamn.d,all 0 %
2022)The present production ranking of

citrus, mango, date, apple, guava, banan
Mango is primarily cul tncveast.e dP akni sPtuann ama
begins with Sindh's harvest 1 n May and ¢
Il nclude Sindhri and Chaunsa, with addit.:
Langr a, Siroli, Al phonso, aGwllab akhidla B,e gha
grown in vaPHbEBURX 0N&gi.onsn (Punjab, signifi
are produced i n major districts such a
Muzaffargar h, and Vehari. | n B owdhgt i tone

i ncl udAl [farh,d oMi r pur Khas, Nau@vaelto,afer o
201BApAR O LS

Tabl2pr2sents -wheaegdgrovenactl production of
I n recent year s. |t can be observed t h:
producti on, contributing significantly
variability but has boendnmnr inaiitntoani.n iKrhgy bae rs
and Balochistan, whil e producing smalle
mango SsSources. The total nati onal prod.u

notable pddkanien22? @Aklc PARVAiI2BOFR ,t ® 0% of man
from Pakistan are exported by sea, 35% b
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Tabl2e Prowiismeemango productionf202A®®D) tons) in

Year Punj Sin Khyber PalBalocltPaki
2041 1,50 381 2 . ! 1. .1, 88
204112 1, 30 391 2 . ! 1.:1,70
201283 1,28 396 3. | 1. .1, 68
20103% 1, 25 402 3. | 1. .1,65
20146 1, 31 399 3. 1. .1, 71
201% 1,22 404 3. . 1.:1, 63
20106/ 1, 37 404 3. 1. .1, 78
2018 1, 32 400 3. | 1. .1, 73
201® 1, 33 387 3. 1.:1, 72
202D 1,30 329 3. 1. 1,63
2020 1, 32 386 3. 1. 1,71
20212 1,45 387 3. ! 3.:1, 84
Source: Agriculture statistics of Pakistan (v
The mango production in Pakistan has u
decadabl3IH. 2Despite the reducti on-20 n C
compared to previous periods, the tot

t housand itnpnrseissdhease ign 2y 05 dr edaucrhi end
amount of 25.41 woexppet eitne cporao deuwmastdilbvei s
becausaedvahcements pirnactutesyattieocthme® | o
Il ntroducthyigenl doi ng mango vamamrge asusrnv etyh e
met hod adopted during this time period.

Tabl3 PRPakistan mango cultivatio202a0@pra, produc

Year Cultivated area Total production Yield
(1000 hectare) (1000 tons) (tons/hectare)
200005 110.68 1,157.73 10.46
200510 166.24 1,760.04 10.58
201015 172.11 1,728.38 10.04
201520 67.63 1,719.03 25.41

SourSereet. (8210 2 2)

221Pakistan mango supply chain

The mango industr yf,oosd minddusttroi ecst hienr P
di verse groups forming chains connect.
I's generated by |linking businesses ups

t hdbuesi nesses influence the flow of ©pro
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chain. Broadly categorized as tradition
chains are distinguished by the types
(BApArRt ,2200L.9 )Whi |l e these value chains oper
respective mar ket s, they also coexi st a
gaps. I n devel opi ng Rumaent(r&l0el7lrRIasredheiNg h | |
(20,11t)heset ypesarccd mmdm@mi ns

Traditional value chains dominate the me
of production flowing through unorgani z
chains. |l n traditional c h atinasn fmawmeg omisd &
before reaching to end consumer s. Stree
needs of mo s t consumer s, are common in
supply chains often | ack adequatdd i inmgf r&a
management practices which result in | o
stages. Mango grading is based on a sim
varying fruit quality from poor d$,0 @modd
free from blemishes & damages. Prices,
supply of the fruit, are much | ower t ha
transactions govern traditional chains,
andop information sharing among its actoc
The advent of modern retail format s, I n

rise to modern vidlood ¢ BAANRIO OYVOR(telte adgr o
201BADARLt ., (201 9studyobsi cfatneditnhgast itnhdes e mod

are also making inroads into the Pakist.
mega stores, super mar ket s, and speci al 1
higmcome consumer s. Cuomenfl ymwangoesmabhs
these value chains, but their share i s

them due tqou atlheaiyr phrioglluce and <cl eaner er
typically have refrigeratfarud tamdi adtidryage

The export value <chain concentrates on
demands of buyers from other countries.
higloal ity mangoes, graded and packed i

Creatiin export chains is comparatively
mangoes often fetch | ower prices in inte
their short shelf |ife, stemming from s

constilsgt emeeting i ntDUNMEJOHNSODR |2 Xel0g8Bd ar d s
et al ., 2011).



= S 7+~ Q9 O = ©Q ® O W O »nw d® S

O T O S

r

OVERVI EW OF PAKI STAN AGRI CUTURE AND MANGO SEC-

all three chains, the product fl ows
go trees from nursery seedlings, el
m from fellow growers or private n
ticidesEmqub.evdly.on cal |l vy, growers se
ps -hhaor vpseée contractors at t he ma t
ponsibilities such as harvéaetihmgveas
k the mature unripe mangoes in wood:¢
nts in various whol esale markets ac
rge of harvesting and marketing opet
fruit eamdh oiegatl@blmar ket s, commi s si
goes for wholesalers, typically in

crates, each weighing 10 to 12 kg.
bi de t a nigni tAifatea rtihpeere t o four days
| esal ers sel/l them in smaller | ot s
nsport the mango crates fromrtalde nqs
ai |l ers seyl It omacnognoseusmedBse.RcRAEAA &GN di @ nts
en express dissatisfaction with th
bi de for ripening, retailer mal pr ac
ticularly i ndtéarmé obnggoopgrsaksty al
the case of export value chains, mal
tractors to exporters. Exporters t

har ds to their exparnti t yagirladteide gnoa r
arat i-pwmnal iLtoywemangoes are either di s«
al mar kets. After grading, processi
sea in containers to nearby market:
kets such as USA, UK and the EU.
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Pesticides, /Orchard Orchard Purchasing, Buying, /Sorting & Variety,
fertilizer. manage- contracting, storage, ripening, grading of size, price,
packing ment. input har\:esting. auction, repacking, mangoes, f.reshness.
material, application, sorting, packing, storage, and display. and ripeness,
labor. fuel. harvesting, packing & and selling selling ete. selling etc. cleanliness,
and farm orchard transporta- ete. pesticide &
[nﬂchine[‘y sclling cle. tion etc. chemical
cte. free.packing
N RN AN RN AN N AN J
! V
@ Modern Domestic
g £ ry Y *| retailer consumer
. Pre-harvest Commission Traditional Domestic
Input supplies Grower contractor agent Wholesaler retailer consumer
v 3 .| Exporter lmp_orter/ I:"ore‘ign
> retailer consumer
Figu4e SZructure of valwue chains i Paki
SourAwd hiolrlbsstrati on
222Mango export performance and it
Pakistan's annual mango exports
pri mary destinations in the MiddI
various other countri es. This contr
the nanevenaé. AMANesyoeR20,223t)hteo UAE st ands
top export destinations for Paki
dol l ars dumomght&deaddhmeeFurther mor e,
mangoes domntlreisbsuttehan 0. 36 % of Chi
Pakistan exported only 23.95 metr.
toval ueSd5, 605. Thi s marked a dec
UsSiL 27, 200 (QLopa220®@ZB)Neverthel ess, Paki
making ebhoreseto promote its frui
are aimed to improve orchard management,
and mar keting. Theeds e oe nednehaavnocres tahree Pgaeka rs f
capacity to effectively meet China' '

reach

stanos

rease

stanos

maj o

but e
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Tablde PRPakistandés mango export to top ten coun

Countries Quantity Value Value Value
(ton) (1000 R3 (1000 USD)  (USD/kg)
UAE 50,536 6,101,183 29,826 0.59
Kazakhstan 34,139 3,967,582 19,396 0.57
Afghanistan 13,972 1,429,358 6,987 0.50
Oman 12,939 1,566,244 7,657 0.59
UK 7,885 4,784,383 23,389 2.97
Uzbekistan 7,634 928,576 4,539 0.59
Qatar 5,668 943,191 4,611 0.81
Saudi Arabia 3,832 802,708 3,924 1.02
Bahrain 1,739 329,337 1,610 0.93
Germany 1,109 577,131 2,821 2.54
Others 6,454 2,835,326 13,861 2.15
Total 145,907 24,265,01¢ 118,621 0.81
Not e: Avhearnaggee reaxtce f o r2 0240.2526: 1 USD = Rs
Sour ce: Pakistan Bureau of Statistics (PBS),

23 Paki stan mango export to the Eur

Pakistan's annual mango production cap
tons but it fluctuates duedtoi ohse. eChh
weat her patterns disrupt the nor mal |
consequentl vy, fruit guality. | n 2023,
mal f or mati on, hopper s, and heavyr erasi, n:
potentially compr oHaANsRE @3 Aczeradnadgqtal

PFvA 20,23t)he mango crop has experienced

the country, with a 20% reduction in at
del ayed onset of summer are contribut
accompanied by a weakened ability +to
PFVA suggests that research institutes
provi de arneds caumacreesness t o mango far mers
o f climate change. Similarly, | ow mar k
al so i mpact mango production to some e:
231Farmel ated i ssues and quality contro
I n Pakistiawatiforunitaacad tchall enges due
which | i mit water availlability despite
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arise from water contamination by wur ban
and consumer ghealcthlar dBl d@di nrrigation e
reclaim soil affect ddWobhrs NsoeeElE2DiI1t and a

rtages and the wunavailability of di e
ed as adlartA @& ftdoet adresc!l i ne i n mangoc
el s, another major challenge is inad:q
ms of road connectivity between far ms

- — 0O umw
® ® T =
- < 0 O

Di seases play a significantinbketied dums
being a primary source of pathogen di ss:i
nurseries contribute to various orchard
untr ai netdecahnndi cnaoln nur ser ymen, fc ¢tmijuyemeni s i
pl ant seedlings to farmers and reducing
pl ant materi al |, of ten not evaluated fo
Additionally, the wunavailabilitiyawcdforqgdudal
achieving high yields (&adetqg,a8lR.2)Ayx hii re vimaj
success in fruit crops hinges on proper
Unf ortunatel vy, this aspect faces signif
| ack of education and technical suppor i

reear ch or(AQuannetz g0 @ h s

The mango business in Europe poses chall
to fruit gual ity I ssues, phytosanitary
Pakistan, establ icruamigala, rend atbhe muptpl y
to integrate it into a retail supply pr
competition from major suppliers |ike B
ri sk f orTefprhulitt i fdkadeisrsd a phytosanitary d
to the EU. Standard hydrother mal treatr
before export. The stringent requiremen
additional pressure Aount hplrarnt ebBealnt hprauwt
mu st decl ardraeeregi conpdeast t horough <che
product treat ment s. The i1 nsufficient cC a
contr ol | mpacts the exporhepBUential of

232Logi stical probl ems

Despite significant increases i n mango
performance of t he mango tompduganardy iiTrecP
chall enges such as | ow prods-barvest, | D8t
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the absence of moderhnouscel d ndtrarsdgeael c &t

deficiencies in diseases & pest manag ¢
(CAmMPBEEL . 220 0@ L LI &SIQBAL2 O0OLNAFEEesSt . 2201 3 Paki st
targets specific market segments in thi
Chaunsa, Sindhri and Anwar ratol. Thes

and soaring air freight rates pdémsoe se
(2D mango exports from Pakistan had

amounting to 110,000 tons. This decr ec
harsh weather conditions dur-hagvegtodd
handling dadilgiht iienst eamati onal freight
| mprovement , It can be anticipated t he
year s.

233l nstitutional and policy | evel chall
The inefficiency of publ i cpasrecdtcourl*atrr ad
and PHDEKas hindered the expected prog
I ndustry. The failure stemsolfvionmg aa fd parc
and i nadequate <coordination among pro
sector. Several causes contribute to t
political i nterference, | ow wage®BRrTANd |
2014) n 2017, efforts were made to rest
tofedtively pur sue I t s dual strategy

horticul t(AzAe& SpAFOIQUE20SL 7))

Addialiloyn, export eirsd deapraer tunregnitn gt ot haed ocp t

approach towaghds ghtriamdeu,t c dielpea r o sne mtb'os

hi ghhandedness and mi smanagement of p e
at the random sel ectiodnhifodrabkibn sppreemttiso b,
t heeont ai ners bei ng gprhoyusniAc d | el gyagt et duien stk lesalt
reefer containers are opened and | eft
t hermal shock that det(RMphORAL&F the qu:

“Trade Development Authority ofpuPbalkiicd tesseucitfofD
trade organization, ovse,r sfees tnagd etwega deex mmorltti cayc r

industriesdeodghegat nghsrabndndrrangrngti onal

“Pakistan Horticulture Devel opmenst handPaki [sd r
horti culptruorneo tsieocnt or
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The i nspection process for exports in Pz
houotten exceeds this timeframe, CoOmmon
Custom officials a@omdudttioms g @diecicamncda,ir rau
out iIindependent iIinspections of shipment s
costsatasdsowith these inspections, despi
cl earance process. Accordi mcgsttaomt e plaa W,
i n Pakistan is to verify and ensure that
I S compl ete and accur at e. Additionally,

appropriate fees and duties associated w

ABBAag 202 &) eal edamomgekrnsesensed owners of
pl ants regarding a single company handl:i
potenti al deparrtimdamstm dfy( PP RNt o fpfriodiealtd .o
i ndi cated that for &@9@omidlionEUoONnesnNl pf:.

exports (130,221 million tons) recei ved
mangoes were sent t o thoet UweEt, e rHWEr etac mte
facility. This situati on neenapshuarsei sz easn dt haed |
to international standaddst ny @gmiod-ee$ c an

rel ated concerns.
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SRESEARCH DESI GN -AGCONGRICC O
CHARACTERI STI CS

This chapter i s composed of the genera
of study areas, data coll ecti oamndprtolte
vari abl es description, used | at er on
background information of the sample e
export supply chain is also provided.

| mpotrtaeascri ptive statisticonnoomf csamal a
and mango export markets are presented

31 Research design and data coll ect

311Framewor k of the research design

The overall anal ytical framéwguke olfthet |
framework starts with the | ietaerrcaht upreo br
specification of the research question:
of the research, anal ytical met hodol og
di fferent sources of primary a& chheda mda
This study is mainly based on Pakistan

their exportt prdaead bemanceméokets vEW,; A
anbi verc fsiteed3d9€or definitions)

Factors affecting their export efficie
mar kets by using different anal-yal ael
makre t |, the I mport demand of Pakistan m
ot her | eading exporters to the EU mark
determine the role of |l ogistics in Paki
e X p o rbteehrasvG or of transport mode <choi ce,
choice experiment ( DCE) I's also perfo
choice cards.
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[ Identification of research problem ]
!

[ Research idea ]
{

[ Research questions and objectives ]
!

[ Conceptualization of the research ]

!

[ Consulting with authorities and experts ]

1

[ Selection of study areas ]
4 Primary data collection Secondary data collection
Focus group discussions, Key FAOSTAT, EUROSTAT, WITS,
informant meetings, Mango WB, PBS, TDAP, AMIS,
exporters & growers interviews, Institutional policy reviews,
\and shipping companies’interviews Research reports & articles etc.

{ !

Data nature

s

Socio-economic characteristics, Agri. information, Mango production, consumption
& export data (prices, quantities, treatment, packing, transportation), Logistics data,
Mode choice behavior, Export markets, and International competitors.

B ! { {

Data envelopment Export margin Import demand Discrete choice

analysis (DEA) analysis (EMA) analysis (AIDS) experiment (DCE)
a) Export efficiency a) Profitability a) Almost ideal a) Mode choice
analysis. analysis demand system. behavior.

T
b) runlcated b) Ridge regression b) Demand b) Willingness to
regression .

elasticities pay.

1l { 1 !
4 )

Research findings

a) Determinants of Pakistan mango export efficiency for four different markets; Tobit
and truncated (censored) regression estimates.
b) Profitability analysis of Pakistan mango exports for four different markets; OLS and
ridge regression results.
¢) Extra-EU and Intra-EU demand of mango and Pakistan’s competitiveness among
major exporting countries in EU market.

kd) Factors affecting exporters’ transport mode choice and their willingness to pay. /

Fi gulle F¥.amework of the research design for the

Source: i Abubkorasi on
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3.12Consul ting with authorities and key

Before conducting the mango exporter s/
wer e organi zed-r &wh athedt hiensdxgairtti onal

academi ciudbnse,ctamrekperts -lteovedewenldoepr sda ap
research at hand. Focus group discussi
exporters, shipping companies, framdt t&
vegetable expbPEANEsStOOo adsioel mtnmne®nt he che
mango export supply chain, especially
process with the key stakeholders (bot|
I nformation on thedpeampbkecstudygy was
i ncorporating the valuable suggestions
survey was conducted to check the appr
cards. The survey quedtiitennaianed wapsd att |
required information at the exporter | ¢

313Sel ection and description of study a

Pakistan i s one ofprotdecilmggestuntioiréeés c
agricul tuw2rle. iltn p2r0o2duced oasowihd d14f4£r m
vegetables on 1. 52MnnNIIstRMamFoRAELODSECURISTYO f
ANDRESEARCH2021). Pdkiasgesti probdecér of

with over 200 varieti®sarcgé driiowh tiinonP akN\
after citrus with i1todédsFag 42®290 )s.haPeniji ak
together contribute about 89 %WoweRNNEANK i s

OFPAKI STAN2021) . Punjab accounts fos 62%
32% while the rest of the 6% is accour
share in the countryods tot al mango pr o
and 2 6 %, r’eAg perTEsoNnoeISYyrRveEy 2021) . Wit hir
Punj ayps emh® highest yield rate of mang
tons/ hectare. Mul t an, Muzaffar Gar h, R
Vehar.i are -preaduaigngnadig®tricts 1 n Punj
Sanghar, Miammplor AKhad, Yar, Tando Muhamn

Hyderabad produceGowEstiMENPAIKIFRTRANBNEA B G Pes |

Given the importance odgr otwhen ga froergda noennst, i
mangQooducing districts (4 out of Punj a
and Lahore were skileulte dEKdrmachiheamsdirlvar
selected because of being the countryd



28 RESEARCH DESI GN -AGONCGKRICCOCHARACTERI STI CS

vegetable trading. Another reason for se
most of the mangmetbhasedsinfexpoese ecishi as
of their high business vol ume, these tw
Aorigin pointo of the daily market pric
| ocal as wel |l as ehxep osrutr vneayr, k e tti nwga)s. al usroi
of the export processing facilities are

34.00

-

32.00

30.00

~Rahim Yar Khan

Regions

28.00

I Jammu and Kashmir
7 Balochistan

Il Disputed Area

[ Gilgit Baltistan

[7] Islamabad
~Shaheed Benaziraba r———

[] Punjab

[ Sindh

N

A

66.00 68.00 70.00 72.00 74.00

26.00

24.00

Figu2e S3.udy area map of Pakistan

SourAwud hiolr lbsshtarsaetd oh SDda & aQ@h38. 2u8s.iln g

314Sampling procedure and data coll ecti ol

Punjab and Sindh provinces were purposi
this research, based on the information
exporting hubs. Amtohebeofwdlpdogsincess
visited and primary dat-aewtasd coplé ®icit@mn ¢
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the time period of June to August 201 ¢
was the sample respondeanttiiomakt hys sam
actors of the mango export supply chai
treat ment plant facility owner, and cl
visited to collect vitalpriondfeosrsmati on al

As a primary data source, the total S a
firms. |l n order to ensure the data que
representatives were interviewed on p
enumer at or was hired for the data col
exporters comprises of two types of e
mango directly from the whplesalpar masl
growemxporters; those who eswndadamt ogxhar
Gr oweum exporters noawnn |l yr oedxupcotr tort h®o me
another orchard. Out of this dlodg aed x pa@mt
and 28 afcaem pexwenrsh.er rkarre 20 shippi
representatives (13 airlines & 7 ship]
understand the perspective and role of
supply chain of a mengeshable commodity

By using the simple random sampling me
the interview. As the study is designe:
efficiency for the European market, S0

smpl e set who were exportingSpecichldi EdJc
expofegperting only Dti ovetrds &ef dpdodrntae rkse t () e
to -BUOUnmar ket also along with the EU ma
EU mar&red sdmwopped at the selection st ag
44 firms were f oQmacitclUibees@lonrvitosl vbe6d wenr e
Di vercBUf exports

Hence, to investigate the exportorpaerhfeo
EU mar ket (and ot-hevelmadaeaswas sodpl | &ct
soeicoonomi c characteristics of mango ex
experience, | abor , wor king capitalet bu
mar ket s, mang o treat ment and I ts ver
phytosanitary protocol s, packing mater
procedur es, I nstitutional support, di f

val uencbhad export prices were recor ded
factors affecting the exporterso de S
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collected by-depndudtiisrcg edre iChhoi ce Exper
I s a peridhap|] espeocmal attention was pai
regarding mango characteristics, physi ol
I ts i mitations, exportersod6 perception
transportcuoarelsy fpamrtdi stant markets | 1Kk
Secondary dat a regarding Pakistanoés tre
production & its exports to the EU mark
EU, export price coOmp&e&fDbtnigv epnaetstse,r nan dwi
mar ket were collected from both national
statistical i nformation was obtained by
Agricul ture ( DOA) , Agricul 6eral cevsar k & Mi
Pakistan Bureau of Statistics (PBS), Pal
Board (PHDEB), Trade Development Author.i
Cust oms. From international sources, da
access to the Food and Agriculture St at
European Commi ssion (EUROSTAT), t he Wor |
Additionall y; recent research articl es,
Survey (PES®S),pdodgrfess reports, and bull e
necessary informati on.

Af ter completing the data entry in MS C
editing were done. A set ucsfedt hrne etlhg,sf freer
to conduct the choice experiment, choice
Ngene 1.1.2 before going for the field
estimate the discrete choice model s. L as
tdrh econometric anal yses. Descriptitve an

economi c characterisstcitavnmadsadtan obheai a
survey and the secondary dat a.

32 Descriptive characteristics of ex

Serevsi C
I n thiseseéesconptitwe characteristics tha
the integral sosphtiepdpi myg ke viexs@or tpeorrst wi t
I ndustry ardé& éxpldamedt al understanding
essential for i1l luminating the dynamics
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vari ables and their I mpacts, it aims t
and the esaegredi dly soli @pp ng services.

321Demographic characteristics of sampl

Fr equency distribution of two ihmpsorhkdaean
Il nvesti giatbdlee fBitr 9t (gamedi nsi ghts into
owners and their propensity to reanmage
exporters. thtat i-&% edbBahragsreatulhpe hi ghest pe
exporters, i ndicating that i ndividual s
operate as independent exp62tessands o
hi gh propor-tumnerpogtremsetfr csludjgresex pgr tt
export in group by sharing experience :

The average age of the expoAgaesrtehei nnutlf
hypot hesis that there is no sighifdiaewanil
sa mp |-tee stt yi el ded.*®4 amvhii cthi crsejefct ed t he
i ndi catinegxitatasi grhiefriecant di fference i

exporter types. This resutimsexypgest ear ¢
be ol dén0) (S0Ompared to sol eheexmpanrgtoerex
i ndustdysp@ahisy in age distribution ma
experience, expertise, and strategies |

TablleFr3eequency distribution of sample exportert

Exporter ty

|

Age cat e Sole ( Gr ovwerm ( Tot al
( 2226 2 1. 20 21

( 3469 48 . 20 41

( 402 2 2. 4 4 28

> 6 8. | 16 10

Mean of a 45 . 50. 46 .
tstati st -1. 8

N o t*e**, and*** indicate significance at 10%, 5%, and 1% levels, respectively.
Source: Authoroés calcul ations

The second demographic characteristic
both solecamdcgreweries exhibidt dA ver s
hi gher percentage (H8033Fraofs 96l edax@mo
growem exporters have a hl@heducatpremna
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accounting for a substanti al 7 6 %-c uane mo n
exporters have pursued higher |l evels of
The data reveals a awdrabde adwscateipamclye:
growem exporteum. eXsp @wteer s, with an ave
12. 64, tend to have a higher educationa

whose average educastiigonni tf B taantiti s tsi ¢9 . f6d8r.
sampld estt anal ysi s agmftilmremsh ytphoitsh efsii rsd itrhga
di ffemende mean education | evel bet ween

Tabl2e Brequency distri bueducnatoifon a(hydar se)x porter

Exporter type

Education categories Sole (%) Growercum (%) Total (%)
(0-5) 18.67 8.00 16.00
(5-10) 45.33 16.00 38.00
(10-16) 36.00 76.00 46.00
Mean of all groups 9.68 12.64 10.42
t-statistic -3.58%**
N o t*e**, and*** indicate significance at 10%, 5%, and 1% levels, respectively.
Source: Authordés calculations
Tabl3@r®vi deletamnl i breakdown of exporters
exporter type. The exp€elrOi eynecaer sc attoe gmwv e re
Not abl vy, t he maj agrioteye mo fe xlpwtrh es sllddadahd v
years of experience category, with 41. 33
a significant proportion of firm owners
to the mango indu®tiny. al nstnearlelstpenrgdent ag

( 2300) and more than 30 yearscuomf eayppertie
category as compared to sole exporters.
experience of exporters is 14 years.

Last !l y, tfhoer htyepsottihnegsi s wlkcaitmh eerx poalteran d a
experehenest stLabDBsdiwvasefni ficant differe
experiemer d&dxédpymréthers resul t suggests th
exporterisgamdveg hi ghemp a&axedr f-ceunng eeoxwear t e |
within the mango export industry. This ¢
variations in skil/l devel opment , I ndust
t wo groups.
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Tabl3 Brequency distribution of sample export

. : Exporter type
Experience categories Sole (%) Growercum (%) Total (%)
(0-10) 41.33 72.00 49.00
(10-20) 33.33 20.00 30.00
(20-30) 17.33 4.00 14.00
>30 8.00 4.00 7.00
Mean of all groups 15.17 10.56 14.02
t-statistic 2.03**
N o t*e**  and*** indicate significance at 10%, 5%, and 1% levels, respectively.
Source: Authoros calculations

322Fi rmso6 characteristics and types of

I n this sectamal, ysai sdecsfcrtilpe i mango expo
has been expHoerveed. cThhaersaec tfeirrinst i cs pl ay
the operational dynamics and strategie
comprehensive opoetvngwfofmsbeclar acter
highlighting the factors influencing 1
export sector.

The frequencyf idas®riabet wolfpopé@ge ctap i ¢ at
rangingb50rom 20 miulpabbde (8b8let abl vy, t
substanti al di fference in the distribut
growem exporters. Sol e expo-bO0Oembl gisedo
category, accounting for 90.- 66U/ eex p drhti
di splay a more balanced distrib60i-0B60
100, and >200, i ndicating potentially
tyep the mean working capital of firms

To confirm whether the average wosking
the swompl estt yielded. 27 ,stwhiichi anaddér s cc
di ffegein the mean working «camm teaxlpol &t

Specifically, the mean of working capi
whereas-cyumowerporters have a notably h
211.20 million rupees.

YWorking capital, a fundament adnnfaitre@adsadat c enet
the disposal of .mdstga pixpotrdli netf e rmisnant of
strategic flexibility.
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Tablde Breqguenay buti on owo rekxipnog tdanpgi)tfalr msmi | | i or
Ave_rage Worklr_lg Exporter type Total (%)
capital categories Sole (%) Growercum (%)

(0-50) 90.67 28.00 75.00
(50-100) 5.33 28.00 11.00
(100-150) 0.00 8.00 2.00
(150-200) 1.33 8.00 3.00
>200 2.67 28.00 9.00
Mean of all groups 30.07 211.20 75.35
t-statistic -3.37***
N o t*e**, and*** indicate significance at 10%, 5%, and 1% levels, respectively.
Source: Authoros calculations

The frequency distribution of firmsdé tot
Tabl>l t3. reveal s various -2atdagorxleG0 rvaar
signifying the exporting firmsoé size of
percentage &f5 fwiorrnshr wi,2t%wifOo r sol e expor
growem exporters.-cuWiNot &@&kxlpy,rt grrsowaear so h

representation in the rest oH0t herdbwdOk e
categories with 8% each, whdéeasn ¢ dlee sa
cat egbvwreireasl.| , the average of the total w
The average of +total wor kers for t-he so

cumpeorters have BhllhixgherToavceceanfgiermmmwhet |
exporterignhdhiegehn tnfluymber s of wor hkersionhan

signi f iscaampii eswo suggests that there i s n
mean tot al workersTbes-svegmi feixpamcedcdtry pl
to Il ess variability between the exporter

Tablbe Breqguenay buti on otfoteaxlp owotriknegr sf i(rnmusndb e r )

: Exporter type

Total workers categories Sole (%) Growercum (%) Total (%)
(0-25) 92.00 80.00 89.00
(25-50) 1.33 8.00 3.00
(50-75) 4.00 8.00 5.00
>100 2.66 4.00 3.00
Mean of all groups 50.81 111.52 65.99
t-statistic -1.35

N o t*e**  and*** indicate significance at 10%, 5%, and 1% levels, respectively.
Source: Authordés calcul ations
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Tabléai 3pl ays the frequency distrgibmudi o
fro®m001bBW0gdhay, vewrthti ons in the distrib
bet ween s olceunm nddbepgar.o welrese categories
packhouses within exporting firms, a
packagi ntgi ecsapatbtidh egaospgni f i ebaln tt opnrse/ sde
with 81.33% for s oolre gerxapwoerré e p 8 r taenrds .6 07

packhouse capacity for all firms i s f ol
The -savoptl @stt to investigate whether t he
mean packhouse capaci-tymbex we ggtessd 8 In@gs a
there is no significant di fference 1in
groups. Specifically, t he me a n packho
tons/ day, -awbhml|l exmorntwers have a slight!l
t sl day.
Tablée Breqguenay buti on opfa cekxpooorst p ancgi tfyi r(msodn/ d a
Packhouse capacit Exporter type
Categoriesp ’ Sole (%) i G?/cl)owepcum (%) Total (%)
(0-50) 81.33 60.00 76.00
(50-100) 10.67 20.00 13.00
(100-150) 1.33 4.00 2.00
>150 6.67 16.00 9.00
Mean of all groups 77.68 132.32 91.34
t-statistic -1.04
N o t*e** and*** indicate significance at 10%, 5%, and 1% levels, respectively.
Source: Authordés calculations

Tabl7@¢r&sents a high degree of homogene

sole andumgrewgorters. Most of omendéamtIm
fall wi-2&i sht pbme®ts per season categor
and 52% c«fumgracw®nrters. This indicates
mango exporting firmgpeepeergaatred | cers sarorf e le:
scale in terms of number of shipments.
hi gher shipmehi tcate2ph0®0) eson-bl@ont expolr ¢
Sole exporters display a marginal pr es

grewum exporters have 16% representat.
proportion of firms operate within the

To check icfum heex pgorrotweerrs hairgeh ompuembag s, nagf v
the -seogni f tscapht#t eswo val ukatrevseabedr age,
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growem exporters have relatively simila
have a meanmbeéfr 82hi3@Bme nt sc,u mvheixlpeo rgreavge re
hi gher mean of 94.92ar €l htelsee dp earda tnigasn auln ¢
of number of shi pngemntusp sb eotf weeexnp otrhteesres .t wo

Tabl7e Brequency distfibmsidoshbpeerpna)j(nng

: : Exporter type
Shipments categories Sole (%) Growercum (%) Total (%)

(0-25) 57.33 52.00 56.00
(25-50) 24.00 24.00 24.00
(50-75) 10.67 0.00 8.00
(75-100) 6.67 8.00 7.00
>100 1.33 16.00 5.00
Mean of all groups 32.33 94.92 47.98
t-statistic -1.22

N o t*e** and*** indicate significance dt0%, 5%, and 1% levels, respectively.

Source: Authoros calculations

Lastl vy, the frequency distribution of (gt
di s cuTsasheles hdws a substanti al di fference
XxXporting fi(rtnrse autsiinngg BAHBVTEH B6sOmian )4 € s a

0]

treat ment type bedwmeax.soil tegiragnnd fgrcawmdar 8
exporters use HWT, witiulme exmloy t dB8%% db g
not eworthy 52Wm odx pgorrotweerrss opt for HWD, i
exporters. VHT i s primarily favorned by
treat ment typeumweampoad egsower not use \
chsiguare statistic for treatment (t62pe re
17 *8)8 between the type ahWbHT)e adme ntt h € Ha\
type, (g oobuame)r.

For treatment plant facil ictuym eax psoirgtneirfsi,
operate with their own treat ment pl ant
exporters have their own facilitites.orA
rented treatment pl ant f accuinh ietxipeosr,t ecrosmp a
squar e statistic for t he treat ment pl a
assoc(i@z2 i on2*1 .b&& ween the treatmenndpl ant
t he exporter t-cyuone) . ( sTohlies, agsrsoowceirat i on h
di fference in the ownership and use of
exporter types.
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For packhoulsad |8sahcdimsi ttileest,m ge opvert er s s
favor owning packhouse facilities, wi t
while only 9.33% of sole ewperderabbwn
of sole exporters opt for rented p-ackh
cum exportesmguardhestathistic for packho
significantc2as*bEizax®ewmnt he ownefraschilp to
(owned or rent ed) and tdoe@emexpdhit er as!
i ndi cates disparities in the preferenc
t wo exporter categoekesrtershmgreweéer ke

Tabl8 Brequency distribution of exporting fir

packhouse facility
. Exporter type Total ?C
Treatment type categories Sole (%) Growercum (%) (%) statistic
Hot water treatment (HWT) 84.00 48.00 75.00
Hot water dip (HWD) 12.00 52.00 22.00 17.88***
Vapor heat treatment (VHT) 4.00 0.00 3.00
Treat ment pl
categori e
Own 9. 56. 21. .
Hired 90. 4 4. 79. 21.88
Packhouse f act
Own 9. . 96. 82. .
Rented 90. 4.1 18. 325
N o t*e** and*** indicate significance at 10%, 5%, and 1% levels, respectively.
Source: Authorés calculations

323Export process and target markets

The export of mangoes from Pakcatahulls
orchestrated process that unf ol ds t hr

provides the intricacies of the mango
S a multifaceted endeavor, shaped by
attention to detail. Further mor e, t he
exami ned. The mango export | andscape ¢
each with its unigue requirements, pr el

Beginning with shagerowbeememangoes al
channels to the precise sorting, gr ad
section presents each phase with a bri
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EU an€Une@emuntri es. oFbrtoan npiancgk i ensgs eanntdi a | (
final stages of shi pment and tracking,
meticul ous procedur es and regul ations

destinations with high quality and safet
The exrpoaodss of mango i n Pakistan initia
mango exporters source mangoes from var.i
whol esal e mar ket s, or tchuean re x@wnmr t e o8t c erd
stage 1 nviomlgvetsheasgsueaslsity and quantity of
export standards. Foll owing the procur el
packhouse for sorting and gradi-ggal at gr
mangoes ar e xyeopgdar.atNeod afbdry, e al | mango ex
are actively involved in grading. OQut o
process, whi | e t he rema-basmegd Bbadcimpd on
However, for expoEWiaguimangoest tof nbhe

firms opt for manual grading, whil e the
mangoes at all

The next critical stage is the treat men
Treat ment I's emsgemt i phyt @s aneiettarsyt rriequi r
the mangoes are free from pests and di.
treat ment applications: hot water dip (F
heat treatment (VHTHh.i §ha maedéameny apep
EU, whil e the choice of treat ment met ho

sample firms, 75 firms prefer HWT, 22 fi
VHT. Conversely, treat mémt -Eao pelxipcoartti oma ril
and mangoes can be exported without und

treat ment process, mangoes go through th
opanr cooling or cold stoomgiedeaeroatl iinmgs
exporter's preferences.

The treat ment verification stage 1is crl
regul ati ons. Two private compani es, aut t
and 'SG&re responsi blredtomenteriid yé mrgr @ ditalt
treat ment verification is complete, ma n
packhouse facility. Exporters have the

YControl UnionaPak$G@S$ aar gtChthBoympdauncite si nspecti ons
certificates, con(farr notnhge rt heaxmpeieatite tatoeenmngomisat iyr) e d
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for packing, wi th the cahsoicaesti,nfd uwelnicte
and target marketsd requirements. Bef ol
certificates from different d e pNaarrtcnoet ni tc
Force (ANF), and verifiea¢i docagemics ees
the mangoes adhere to all rel evant re
completing all the necessary document a
shipment and can be transporteddestihea:
and |l ogistical considerations. Il n the
based on the destination for Pakistan
description of these export mar kets is

Tab39% Description of four export target marke

Export Nr. of Description
Aggregal 100 The mar ket model I s
exports
SpecicaUI 44 Thimar ket model t hfa rdres:
exports exporting mangoes onl
: This mar ket i s defi ni
Di vercBUI )

56 companies who are ex|

exports and-Ehlbnmar ket s at t he

Ths maskeae&fdroBU expor
t hcsoempani es who are

Di vercsi i 56 both EU-Edndam&ets at
No-EU e x| Results of this mar ki

part of the thesis. |
t hAeppebAppendi x

Source: Authorés description

Di stribution of Pakistanods -imamgaduexpol
mar ket s I's Fpges8en@edr alnl , Paki sst atno teax
product i onBaosfe dmadnpaue@segf2 8ada a tot al 0
of mangoes werSep eecx paolJi tpeadd Kidicit t ha si gni f
shar e, Pakistan exportedDilBe ra®i8f imeodnkse t
Pakst an' s mangoes al so makbd vercdoabidde ch n-
expprtwsth 17,289 tons. The aggregate
Pakistan's mangbobakxpbdtoBBs8, B@ilnlg sahtpped
define the diversity and reach of Paki
playing its distinct role.
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s _ ™
SpecicgUI
(3,004
\ J
Paki s Ve ~N
mango Di vercBUf Aggrege
expor’ (13,508 ( 3380 d)n
\ J
s N
Di vercNadfEU|_
(17,289
\ J

Figu3e Pa.ki stands totahdmanhgotaxgettmathb

Sour ce: Aut hor 6s il lustration based on

324Export supply andiisttg itbruanomort mode
n the exploration of e ¥pgu4 elsadbpoprl ayt easn d

I

firmsd choice of transpoerta, mode sa, cwhmbad m
presenting their preferences and adapt e
pri marily opted for air transport, highl
to the discerning EU, whibet ammongi qué &
using both air and sea transport modes,
demands within the EU market. |l nterestir
I s absent, undemscorn iveg ntadt eerxep aordt tthoe tnhai
mar ket .

A more diversified approach hBY maeketo.b
While 52 firms choose air transport as
transport, reflecting fbexiadctommpmodatit heg
where air transport is |l ess critical. N o
both air and sea transport. This choi ce
di ver se requirBle mernper tosf, nwint h casnscadet
effectiveness and delivery time playing
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Non-EU -

Export markets

EU A

0 25 50 75 100
Nr. of firms
.Air-Sea-Both (air & sea)
Fi gu4e Pah.loimmathggm export by(20hh)sport mode
Source: Authoroés illustration based on ¢
Foll owing this comprehensive discussio
export quantity dissecting the shBUe o1
mar ket I sFpgexert®ed tihre EU mar ket , a su

of the total exports is shipped by air
paramount role of speed andofeftfhe i EUW cm:

Conversely, the remaining 40. 9% of t h
Sshipping compani es. This indicates the
sea transport, signifying a st rfaore-gdas't
effectiveness with the demand for -1l arg
EU mar ket a dichotomy is observed in
tot al mango export i's done throughH shi
seapmeints in thhie maeketestwof the tot:
transport. Co mp &rUa tmavrekleyt,, ian Itahreg en opner

export supply is done via sea shipment :
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OAir OSea

EU market Non-EU market

Figus e Pa.lbimmathggmm export quantity (%) by transpor

Source: i Abubasheéd oonn survey data (2014)

33 Pakistan mango in EU mar ket and i
Among the wvarious markets for mango exp
destinati cenx pfoart i mgngountries. Pakistan

among these major exporters to the EU.

for t heonrale xscweepettines s, juiciness, nutrit
documenZhieidk ShhaRI(F2 02 3 ) , Pakistan's mango e
t housand metric tons, generating -revenu

season. Thi sanmarakie dg rao wed thbZzddd2p amheedn ttoh e2 O
vol ume was 52.5 thousand metric tons an:i
reflecting a remarkable 58% increase i |
highlight t he growingo dpscdeptainecy &edw
Pakistan, i ndi cat-pngdactsihord t rSaanvom&hev eerx p
MUBARJZXOR20Ohis section el aborates EUO6s i mp
EUas wel {EUicso uinntfrrigei® e( 3.

“The partner c-&Wntcrow ytbé& poongi nunodfert hueni gmomc
0

nt s
customs (EYR&®OBAAT,0n2023)
Y“The partner count s

ry | the EU member s , f
member state for the

tate
arrival CEURDEBTAD,0AdZ0 AX)c o
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400000+

300000+

200000+

100000+ i
0-

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Years

Total import quantity (ton)

. Extra-EU import . Intra-EU import
Figuée EJ. i mport quantity (-2080)for thirteen

Sour ce: Aut hor 6s il lustration based on E

I n the total mang-BUiI mpant si @§ d&dJG 0 uenxtt:
(352,000 t@Buss NE2ISIREDO 2 EXt nanports of ma |
was a stagnant pattern of mango i mport
consi stenh é&Exdbcpadse m 2012 to 2019. Thi
rising demand f eeU ntaonugnotersi efsr,onp ontoemt i al
consumer preferences and mar ket dynami:
a sl ight -EdJi pompns exot r3a@75, 291 tons, whi c
di sruptions calSepgabmgemhe, COVI OHct i ng ir

Il n contr aBW, margo iinmparts depict a di s
entire period, t hewaa di s randomnsi stheentqu
I mported. Starting aEUlBShpéO0Bstgogmaeswi it «
298,957 tons in 2020. This consistent

within the EU member osuthattreise.s latr es uigngcerse
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mangoes from other EU member states, pot
within the EU. Compar aBU viethyor tid n emeaivn
magni tude -EUhanmmpextsa t hr okngtzdau ti mploe t ¥y e &
typically much higher in vol ume, hhi ghl 1 ¢
EU exporters to meet their mango demand.

To explore the mango trade within the E
EU member stasess hadb(ldded® 1 tdipresents th
countries involved in mango trade, their
rexpartwint hi n tth.e TENJe mMetkheer | a nwdist hl etahdes
hi ghest guantity ofEUmamguontirmpeasr t smafkri carg

93% of i1ts total mango I mports. While th
from EU member states. An i mpressive 73
Netrlheandesxportreed, underl i-expgrittagpwvohal
Spain imports 86% of iIits -EWt@aodumamiges i an

from-EiUn ticno r i eesmp hTalsii sz &3 g 8 prha Iciasantc € Uon e x
sour pas experts a considerable share of
reflectinglarsubeixpomwaidd@g nre he EU mar ket
Ger many accounts for 11% ofEU tssourocteasl, nw
89% fr eBEUJ aonnttrrai e s . This high share under
buyer of mangoes within the EU market. A
Ger manye xaproer treed t o ot her member states.

Table 310: Mango trade in the top five EU countries (2020)

| mport (10 Export (10Rexp
Count e tBUI nEIU Tot ExtEW|l nEU Tot q(ugo)”
123 8. ! 9. | 8 6 . .
Net hert (9 (7132 (1 (9 96 7
: 19. 3. . 0. 13. .
Spain (8 (122. (6 (9 14 6 <
5. ! 4 4 . 0. 8. . ‘
Ger mat (1 (850' (8 (9 8 1E¢
11. 24 . 0. 8. .
Francc¢ (3 (636. (9 (9 9 2 €
. 15. 5. . 0. 15.
Bel gi 1 (7 (221. (3 (9 15 7 4
Note: Values gi pemciemt@aagresaent hesi s ar e

SourEUROSTART20)
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Overall, t he
significant

Net her |
Shearxegoirn si. mBeprati 1 a@redomet r a

ands stands

withEWooountries, while Germany excel
FranckRelagtidum di spl ay different faE¥®ts,
l mports and Belgium playing a pivot al
To explore the mango trade within

Fi guf e Thhe Netherl ands emerges as a
portion of mangoes i nto -a@xporEtUs marKiegni

of Il ts I mported mango
Bel gi um. The

EU countries, I N

Net bedb' centr al rol e i
t he Netherlands extends
I n this trade networ k,

rel ati cmasgoptofadi

R

v
Portugal

''''' ® 50001 10000
— 20007 5000

L. —» 10007 2000

FiguT e Ma.ngo t(rtaodne)

Sour ce: EUROSTAT

nNg SsShows

~Germany
: A

Netherlands

1
I
1
I
1
o
T UK

v

Belgium

fwiotwh i n t
(2020)

guantity
remai nder s odi qthrei b unipeod tted
[ smal | er -egxupaonrtti tu nedse rtsh
[ ensuring

t o

S mango
t he

Austr |
«
./.
4 /<Czech

/7 Republic

Sweden

Denmark

Italy

\--\ ) Lithuania

|
*Poland

EU mar ket

out

exXpoli
predomi nantly
I nterdep:



46 EXPORT EFFI CI ENCY ANALYSI S

4 EXPORT EFFI CI ENCY ANALYSI S

The purpose of this cadaphemi ¢ svadrmi exlpd
for the technical efficiency of w®aki st al
parametric approach for t he esti mati on
exporting ofyierdms Tihse eempploRatk ipsetrafno rsmanmacneg 00
firms has been evaluated by a comprehen
scores of thstfagemdatasiemyet wpopment anal.y
to i dentify the key factods rafgrectsiiog e
i .e., tobit and truncated regression hayv
this chapter i s to provide empirical I nf
of Pakistan mango exports,parvisattoompo

41 Il ntroducti on

Pakistan, with i1ts favorable <climate ar
cultivation and has emerged as a signi fi
export of fresh fruits hod descomommay.s el ti M
generates valuable foreign exchange =ear

generati on, rur al devel opment, and over.
i ndustry in Pakistan faces <chalsluermgeass a
underdevel oped producti on, harvesting,
uneven distribution dHAQete t2alrin7s)Ad dhii tnidem a |
traditional harvesting, podadr sgaakiigreg, |ta
trmantgr&adi ng pl ant facilities, and I na«

| mpede the flourishing of the mango expo
proper care of their mango(TRTtaoRd1&nNd sel

Apart $Seomhahkengdsyvevariisswsesf a&romtri but

mangoes in the country. Sever al studi es
yield gap I n Pakistan's mang o product |
management pnaagt ipceesst, dinsce ausde s , are kno
probl(Saeset , al201 A corMoHaigit t @20, 4) nadequat
management practices, such as i mproper |
exacetbhasesi ssuesst.udWheisl ehanvaenycovered fir
I's still a recognized gap in accessing t

To enhance the ,expoirst cpreucfioarlmatn@ eunder s
I nfluence the t erahgnad cax pcerftfiBnyg a fdiceynmiso f vy i
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determinants of export efficiency, tar
competitiveness of Pakistan mango e X
understanding, I ndustry phraacnt | hd moangea me
optimize their resource allocation. Ad:«¢
areas for | mpr ovement and develop str
perfor mance, ul ti mately booagt itrmog tthheeigrr

the sector.

Therefore, this chapter aims to eval ua
exporting firms by conductingtage etlh
envel opment analysis (DEA) ymestcloboek.s Ihav
computed at the firm |l evel. To evaluat
computed efficiencies, tobit, and trun:
the second stage of the anal ysi s.

42 Anal ytical framewor Kk

421Measur imigc dlecehf fi ci ency
Based on tDEarRewdrOhpbdorMANSL19,51) he conce

technical efficiency FwRRELLLIM®ISE) al Ihyi si ns
FARRELAI sti ngui shed between two forms of
all ocative efficiency. Techni cal ef fici
the maxi mum output given a specific s
efficieacgsewvhéeé ability to employ the
prevailing prices and production techn
the context of the analysis presented
techefftia¢ci ency, also referred to as exg
FARREWLL1957) il | usmernattieodn etdh ec oanbcoewpet s t hr o

firm with a production@p)ocaersé o myp,00wvi
under the assumpttioons odl ec o(nGRA)N.t Trheet uCFk
that a uniform and proportional I ncr ea:
an increase in output i n the same pr oy
only when -nmmaki nigecumngiitoanr € DMper at i ng at
resulting in TE being P®08SEuentedrbgpst

1 DEA, scale efficiency assesses whether a
assumed to be scale efficient when its scale
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BANKERHARNKSCOOPER1I 9BAOPpPpOSsed an extension of
to accommodate variable reeumnuse w©Od ¢sdbdeal
specification allows for the calculati on

The diompennted model assesses the dispari:
@) and the fully e®)f,i cwhtenriees p oo d GY&dei lons o
the context of this study’YOTmjm.s Tdhwant
resulting TE values range beftiweeanczyrof
firm s productionOprepesesentTshet eldhsntiacnacls

Il ncating that l nputs can be reduced wit
unity i s adchine weed inmweetdh ¢ oi soquant, signi
I's technically efficient. Il n such a ca:
optiumael of i nputs to achieve the given | e
A
x2/q
P
S
A
Q
L
Q g
0 >
A’ X1/q
Figul:e T#&chnical and all ocative efficiencies

SourCoeLkelt ,(2005)

The anal ysis discuResred(Llad%b5 Ve ridrepmicte @ t ma & €

which assesses a firm's capability to |
alternative approachenkepdwmeasutke eubpu
firm to increase output twcahouter mBangdihre
bet weermriaptuéd -oarnidenvtedpumeasures depend
objective. |l f the goal I's to mini-mize I
oriented measure iIs employed. p@dn wartsheluy

changing i npoutise,nttelde mewtfpetec heci we ibe zwea
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measures i s contingent on whether the
out put maxi mi zation whil e (Fkee 20O )toh ihg
sudy, VRG®Sriienmptueed modeld eh & shrolwa @enx puog e derrtso
effi diyemiwni mi zi pgosthprpir 1 nputs

422Data envel opment analysis (DEA)

Data Envel opment Analysis (DEA) I's a
efficiency -mambhggdeni ss o0 (0DMUs CHARNESt wa s
al(197T&)haC CR model study. This model a
fractionale lafneafrf ineiassruacy i nt o( ADAMAKYI € a |
& ZOLFAGHMARO 1DEA has since attracted the a
this robust approach can handl e model s
technical efficiency, wi t hout needing
guadrati c, oronr xpfo(Remp&ikad ANfTAIO & 6 )Mor eov e
DEA is flexible in dealing with diffe
applicable in industries with diverse |

Efficiency measurement and pedr ftohrrnmoaungche
applicatiopaofamettrher meomods, | i ke DEA
as stochastic frormtaireammedmalcy dirsont $SEA) .1
have an advantage ouvdihpar papmaceiobheamers
shape of t he (edfobiroamote n2ad LfBrEAntiiserdescr it

formul ati epnar@fme awin@e@pisawad ace (or fror
(CoeLleit , aROObBbh DEAjorieetedpwtariable ret
moden Ixem for mul ated as,

a Qg — ( 4).
This mode®riiesatedpand all ows for wvariab

accommodates situations where a firm's
of productionrtepmeddintss molde |l t ot al et ech
Qfiamdi sigavector of constants associ at

each i nput and outpwitsosubjhect iton—t Ader
pd £ phi t i ndi cates that the firmaingd, te
when p, it implies that the firm is bec:
model 1 s subject to the f cCodrLoewti (ag0,8,5 N s |

n O0_ m ( 2).
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—-© Q_ T ( 3).

0_ p (4.

_ T ( 8).

I n the VRS DEA modell_ ap) censaxrxebsytbhahnsatar
firm is only compareaed ttoros lénahmamkead
0 psignifies a strict equality.
423Determinants of technical efficiency
Examining the factors that potentially i
|l mportance as it iIs essential for design
organilzaperofnoar mance and c ¢ BRplel® KALIANBZN E S S
2016N the existing |literatustageaappsobac
measure efficiency. Il n the first stage,
technical ks ddquee minilcy, tShue efficiency S
estimations are utilizedsthasgadepegdensi o=

where they are regressed against exogendc
second stage tbfoarnOL 8 (Toégy r23G K 30)d n

As an alternati BeMA& OVI IBLES2 OrpPergprpeossseido nt,h e
truncated regression based on compar at
serving as a substitute for OLS regressi
with censoring of obsensaOGUNDR&IBR! MpEeRrc i f i C
(204130 demonstrated that both tobit and
the OLS approach.

I n this chapter stalgeveappirvachseds tiwmopl e

techni cal efficiency and itstdegedf mir man:t
DEA based analysis contributes to the e
export economics. Il nitially, export effi

using the DEA approach. Subseqguemihnicy,t et
regr eessstiioomateenopnlspyad mi ng to explore the
export ebftachnedcy.rom t he DEA

Tobit and truncated r eglriensesaro nr engordeesl ssi oanr
I nformati on | osse denpamcd e mty dbod h i ndhe p e
(ARAMYAN 20®i7neeport effici emapy sex dodldsthdeng 1
the 1 mposition of striintt huipsp eT Ih et pher setsihnod
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met hod empl oyed for t heBeodnodgt s matsi ol
boot strapn met hodatiesd apepglrieesds i vommer e t he
carried out for 1000 replications i.e.,

424Model specification

With the estimat edloft ecthenobadi eédi tr emcl
ori eMR& dmodel of each mango exporting f
regression models (i .e., tobit and tru
Ndeterminants i mpactingstsked afsfif oi é g

— | ITm I ( 8).

Il n the model p ( &)s,eé st etch ei nc oy saBngt olrd € 1 m,
e 2¢, 21) i s a matrix of specific dete
efficiency pisthéaéaefermey aedm.

43 Vari ables description

The research design for -s-sbkhrcsiceeali aat i
dataset. sBygaegshigomanair e, a total of 1
I ntervi ewed. Based on their target ma r
been categorized into four di stinct e
efficiency and hprnoafrikteathi Hawenaefragtret giac f
mar kets are discussed in this chapter
Di verinoBWU emaarkeetr e poppeeddppre @ dihxe descrij
of these export mar ketTsabBl%es already bec

Techni cal efficiernpmothaelad yai ms ofotaepk
factors i nfl uencing the eaxporrds pefcftiiovie
contr i bruetxitnegn stdoe east andi ng of the dynami
export industry.

The first stage in the efficiemdyudmdl
of the efficiency expparet orha rekaecflha bflHeromd gf
provi dnepsutt haendi out pufti rvsatr D&tbhd gfed raufe @ad hi n
the output tvoatraila brhaen gios etxhpeor t gomamket y
|l nput var baebhed nhhwudteldei ra speadt et | a l I
efficlireenmcoyomputed effi-de€nnogdutrppuytutvheer i
set will show eacmahtemds business perf
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Tablle Bescription ceff fuarieaklyescwgsed icrml cul ati ol

Vari abl Description
OQutput wvariabl e
Tot al marThe overall guantity of ma

(ton/ seasseasomarpkeert model

| nput variabl es

I ni ti al rThe quantity of mangoes a
supply (tbeginning of the season.
Firm capiThe financi al net worth of
(millit on bu®ises by the exporting fir
Packhouse¢eThe facility where mangoes
(ton/ day)processed for packaging.
PermanentThe cou-hi mef wbuklkrs empl oy
empl owpecsfirm,

Seasonal The number of temporary wo
empl oypespeak season or periods of
Tot al emgThe sum of permanent and s
(m) overal l size of the firm"'s
Not e: | nptat alv aesmpslb dupseeed fii ¢ icean ccyud Rt @ weia b-BEWU e d
mar katy.

Source: Authoros description

|l mhe secondDBEA atghee oef ftihcei ency score for

mo d e | wil |l aber emplooigne dcveanrsioarbelide e .e,grteasii to
truncaaegidi snsdet er mi nant s. The number of
depeupdosn t he export market. It wi || hel p

the different factaorforimafnlclee mdi mmpa ntgloe eeX
Pakistan.

A set of determinants reeprneoste Ict icrhga rtalcd eec
activities of exporting firms has been i

firms. The purpbeseotdetrcmuababhsofs to
factor in efficiency of firms obtained
Henchee, Iti st of determinants, gisredle ri ne a ooht

mar ket , along mws tihs tp@adb&etedgadtri ptio
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Tabl2e BDescrvati abl ef guseesdctdlomnsi s
Variables Description
Age (year) The age of the owner of exporting firm.

Education (year)
Experience (year)

Exporter type

Exporter category

GAP certificaton

Procurement timing

Participdion in trade
exhibitions (nryear)

Packing boxes

Varieties exporting

(nr.)

Packhouse to the

departure port
distance (km)

Packhouse facility

Average volume per

shipment (ton)

Treatment type

Treatment plant

The nr. of years of education obtained by the firm's owr
The time period since the exporter is doing the busines
It classifies the firm based on its type of expupération;
sole exporter (1) and groweum exporter (2).

It categorizes the firm based on its organizational struct
Independent exporter (1) and group expai2gr

It indicates whether the exporting firm has obtained goc
agricultural practices (GAP) certification, with categorie
yes (1), no (2), and mixed (3).

It classifies firms on the timing strategy employed for
acquiring or producing maoes, with early (1), mid (2),
late (3), and mixed (4).

The number of trade exhibitions in which the exporter h
actively participated within a year.

Type of packing boxes used by the firm parckaging
mangoes; local (1), imported (2), and mixed (3).

The number of different mango varieties exported by th
firm.

The distance between the firm's packhouse facility and
departure port (air, sea or both), from where mangoes
shipped.

It identifies whether the firm owns or reststhe pack
house facility as; own (1) and on rent (2).

It represents the average quantif mangoes shipped by
the firm in a single shipment.

The method of treatment applied to mango; hot water
treatment HWT (1), hot water dipHWD (2), and vapor
heat treatmentVHT (3).

It indicates whether thi#eatment plant facility used is

facility owned (1) or hired (2) by the exporting firm.

Not e: Valrt adbil @esusend in regressiEbbnandalDiysUes sof
expomil yVal ues in parenthesi s shoewptelcd | evrec ovaairn
Source: Authoroés description

Descriptive statistics of the wvari abl
reporTeld3a nAot al mango exports vary

tons

per

season, with an average of

Wi

e !

C

3
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from 4.5 to 9500 tons/séasest maweragi hgr
average of 75. 35 mMhodsencappeietsy exhdi bpia
91. 34 tons with significant di versity,
rel ated metri cs nwarbyerwpddsyagnegwintgh ftrotma |4

Exportersd educational | evel s yfelaust. u aMo e |
experofeneerpanges from 1 to 50 year s, av
terms of ateé¢lkadedgevemade, Ipialbrittiicamsatv ami
O to 5 times per year, with an average
mango varieties, with an average of al mo

Tabl3 8ummary st avtaird tailsdeselsoifn saceaglkeg ss 8 0n

Variables Min Max  Mean St. dev
Total mango export (ton/season) 4.20 8824.D 338.M0 1081.40
Initial mango supply (torskeason) 4.50 950000 369.@ 1168.0
Firm capital (million rupees) 0.20 92000 75.35 167.27
Packhouse capacity (ton/day) 3.00 250000 91.34 273.21
Permanent employees (nr.) 1.00 30000 18.74 34.05
Seasonal employees (nr.) 0.00 80000 47.25 82.88
Total employees (nr.) 4.00 110500 66.58 144.2
Age (years) 2300 75.0 46.75 1191
Education (years) 0.00 16.00 1042 3.93
Experience (years) 1.00 50.0 14.02 10.92
Participation inexhibitions (nr./year) 0.00 5.0000 1.07 1.28
Varieties exporting (nr.) 1.00 8.0000 3.05 1.50

Packhouse to deport distance (km) 6.00 80000 93.79 159.9
Average volume per shipment (ton) 1.52 16.30 4.279 3.65

Source: Authoroés calcul ation

Categoricab barcueansdecesgndespgisowinde 1 nf or mat
various characteristics ahablpggpré€demctes tol
general overview of categorical det er mi n
Most of the exporters in the study samp
with 75 occurrences. Many of these expo
only a few perform mixed practices. For

approlache l®@@rsmaloup prefers early timing.

A maj ot hfeiyr nosf use | ocal packing boxes,

I mport Nbtame st of t he ofwprantsk hhaovues et hfeaicri |
al so observed that olmmdnmwaitte ring & betadvgdretmitt h
ouaf 100 firms adopting 1t as their pref
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plant facility, most of the firms are
few have their twietaht nae nftr epgl uaenntc yf aocfi |2 1t

Tablde 8Summary statisarcablBeREscat eggresal on ana

Variables Nr. of categories Category (frequency)
Exporter type 5 1. Sole exporter (75),
2. Growercum exporte(25)
1. Independent exporter (71),
Exporter category 2 2. Group exporte(29)
1. Yes (33),
GAP certification 3 2. No (47),
3. Mixed?! (20)
1. Early (16),
Procurement 4 2. Mid (4),
timing 3. Late (3),
4. Mixed (77)
1. Local (65),
Packing boxes 3 2. Imported (18),
3. Mixed (17)
. 1. Own (82),
Packhouse facility 2 2. Onrent (18)
Treatment plant 5 1. Own (21),
facility 2. Hired (79)
1. HWT (75),
Treatment type 3 2. HWD (22),
3. VHT (3)
Note: Values in parenthesis are freqguencies
Source: Authoros calculation

44 Ressnlntdi scussi on

441Technf ciato ®ghggryegat e exports

At the first stage of the analysis, th
aggregate mar ket are estiThaabdbgur ebsye nutssi r
frequency distribution of e f Mo sotif e ntchye s 3
firms, encompassing 80 %, exhibit a hig
the efficiency range of 0.9 to 1.

“Mi xed certimacgoi pno e aerdt iffrioena ebadntidf ineoch acr e
orchard.
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Tabd45e Frequency distributiolMggf edgpappamrstos ef f i ci en

Efficiency level Frequency Percentage

<0.80 0.00 0.00

0.800.90 20.0 20.0

0.901.00 80.0 80.0
Nr. of dbs. 100
Minimum 0.81
Maximum 1.00
Mean 0.97
St. deviation 0.03
Source: Authordés calculation
However, eafcfy scioohOe 8 ftel [0i.Mg riamge i ndi ca
some inefficienci &% foirr iAmedaé&s8e whepei mhzea e
utilization Itoexemdhaincef foiveirancy. | mport
recorded an efficiency | evel bel ow 0. 8,
under perf or mi ngefefnitdita recsy.i rsldhicer aabheasdn & . ®i7g
| evel of t ecahmritckad feifrfmsc i veintcly as ulggw s &Dn
consi stent performance among the compani
Bef dboheest iomartodfgr essi on model s, a Subset of
been selected to be treated as dummy v
respect to the efficiency. This has bee
ef fi csiceoneceys 0ss Ildevdles ent cat eghoing €2ald4 . de:
I Il lTustrates that the efficiency across
boxes detder mbhadt 6f er .
Based on this plot and the frequencies o
efficiency score from each categorical (
as dummy variables in the reaqresvsaroinabrhc
along with the scale variables are pres
Tablee. 4Lt i s i mport andtunnoy nveanrtiiaobn et hiate .f
ti magly, early is encoded as 1 and the
mi xed) is encoded as O.
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Procurement timing

Packhouse facility

1.004 , 1.001 , 1.004
o 0.95- | ‘ o 0.951 ‘ ' o 0.95 | ‘
S G o
(%) [X] (5]
2] (/] w
20.90 20.90 20.90
| = = c
g 8 8
K] S o
& 0.85- = 0.85- = 0.85-
0.804 0.80+ 0.80+
1 2 1 2 1 2 3
Exporter type Exporter category GAP certification
1.004 . 1.00+ . 1.00+
o 0.95 | * | o 0.951 ‘ } o 0.951
S G G
[*] Q Q
wn (/] w
20.90 20.90 20.90
[ [ = c
g 8 8
K] S ©
E 0.85- = 0.85- & 0.85-
L ]
0.804 0.80+ 0.80+
1 2 3 4 1 2 1 2 3

Packing boxes

Fiug e2Dli.stri bution

of firms©o

efficiAggecegact er e

exports

Source: Aut hor 6s il lustration based on su

ayTobit regression

Thesti mat ed obe $ ulrfeeagrr easgsgiroenyra o winda gemrat a k
the factors affeekpodgtiirtimpe ef 6i ciemmbey i
ef fici enlc/uts coofiriefeideound to be tCtenmer ed
ef fi cResnwclyt s obt aegeéeéséEr om fetxipwtichi€ee ncceyn

aregresentaelleéei nfhe Wald stati-stal aedG. 0f0
suggesting that collectively, the set

statistically signifni caantefifn ceremlcgi rsicro
Firstly, t he | Ipaccoo nofmi expgbrRrAacs@s i st
di scussed. 't i s obwserhvéd tt satgnadge camd
the exporwhielfd itheneyperienxtxgni 85i aarctou

The coefff iacgieerteapiecsat vohbhhepficiency c
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mar keduggests that firmsnamerdby ooladl®mpt e
Il nnovative practices to mainmangooexpmpt
The stHdyI&QBPRHMAN 208030 el altomdtradli chios y
regarding the I mpact afyoanmenrt erxp'ord @e S
more inclined towards i nnovationf amtds pl a

The edwdc¢attihen cexmpom ddeqresst et evfef, i of enhang

hi gher education |l evel s of exporters p
AHmMARt (a2/10.2,8) in their study of export de
reported that edwucation not only helps t
but also serves as a cruci al varitaol e i
varsi oaxport Abhthouveghigemsoini cant but posit
experaleingmrs$ heeciotnhomi ct tiheomaVyways consider

gai ntdregptihn knowl edge about the intricaci
to the AHmadbes it (@®IYOQODB8Pph!l i ghted that as st a
more experience over ti me, there i s a |
t hereby Il ncreadihn g mreodind teineidt yproduct. i
competsd iivmmntehrenat i onal mar ket .

Tabl6eF adc.taosrssoci at ed with t echAggcraelg aetfef iecxipeonrctys o f
tobit r)egression

Variables Estimate Std. error z value Pr.(>|z|)
Intercept -0.011 0.017 -0.668 0.50
Age (year) -0.0003  0.0001 -2.062 0.03*
Education (year) 0.001 0.001 1.920 0.05
Experience (year) 0.0002 0.0002 0.354 0.72
Exporter typesole -0.009 0.007 -1.213 0.22
Exporter categoryndependent -0.003 0.005 -0.718 0.47
GAP certificationno 0.001 0.004 0.289 0.77
Procurement timingparly -0.0004 0.008 -0.052 0.95
Procurement timingnixed 0.003 0.008 0.411 0.68
Participation in exibitions (nr/year) -0.001 0.002 -0.372 0.71
Packing boxegocal 0.014 0.005  3.050 0.00**
Varieties exporting (nr.) 0.004 0.001 2.69 0.00**
Packhouséo dep. pordistance (km) 0.001 0.002 0.248 0.80
Packhouse facilispwn -0.012 0.005 -2.225 0.02*
Average volume per shipmefton) -0.003 0.004 -0.839 0.40
Log (scale) -4.138 0.08 -51.89 0.00**

N o t*e** and*** indicate significance at 10%, 5%, and 1% levels, respectively.
Source: eAti mat 69 ns
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For dummy variables representing the cl
use of | oc al packing boxes, varkkroues
facility indicates significant relatio
vari ables are-sigumndi canhavepalotcalThet g
out with a positive coefficient ghdwin
have significantly higher efficiency s
cosetfective and tailored packaging sol
also exhibits positive effect, I ndi c at
mangoes tend to have higher export ef f
I mpl i ASAESR Y& EGYIR2010) in their study of
export success in horticulture product :

On the other hawrmdvdipgpdkhysu sae nfeagaitliivtey c
t hat firms with their own pack house
suggesting that these firms may need t
efficiency. INotambil gef t BBAPcadteihdmiugrdi f i C ¢
I n t hiSemoedear.e some studies which sugc¢
to the economic upgrading of Ceavgetr talr,
20 1AkrRONEBt , aR2022) .

b) Tr uncrad ggerde s si on

The estimatedrobtatedd fegpenmpsef bncifeonmcy
presemtadbd7eCodn.cerni ng variables associ a
t he sfoiwmgmr i t I s observed that age taamrd ¢
export efficiency mfesf inrohs hvahviel ea Agx pgenri
wi negati ve sugg@gfefsitsi edrmtat ol der exporter

mai ntaining high | evels of effi cstematy :
hi gher education | evels among exporter
the.firm

For i nScvrobnsc® EGYI R2010) al so supported t
bet ween education of tolie tdhw®s feltpaanddot e x p
new technology and bring I n new i dea

perforimaencreegatisvegnahdcann rel ationshi gy
technical efficiencyALdAREGCRESKWA @ (h3 )t hien f
st yddeqt @i nants of efficiency in small fi
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Tabl7eFadc.t ors associated withAygregatal eepdrtcsen
(truncated regression)

Variables Estimate Std. error z value Pr.(>|z])
Intercept 0.99 0.013 76.856 0.00"**
Age (year) -0.0002 0.0001 -1.906 0.05
Education (year) 0.001 0.0004  2.053 0.04*
Experience (year) -0.0003 0.0002 0.498 0.61
Exporter typesole -0.008 0.005 -1.391 0.16
Exporter categorndependent -0.003 0.004 -0.791 0.42
GAP certificationno -0.001 0.004 -0.397 0.69
Procurement timinggarly -0.002 0.006 -0.256 0.79
Procurement timingnixed 0.003 0.006  0.501 0.61
Participation in exibitions (nr/year) -0.001 0.001 -0.54 0.58
Packing boxegocal 0.01 0.004 2.666 0.00**
Varieties exporting (nr.) 0.003 0.001 3.03 0.00**
Packhouseéo dep.portdistance (km) -0.0005 0.002 0.241 0.81
Packhouse facilinpwn -0.009 0.004 -2.096 0.03*
Average volume per shipment (ton)  -0.005 0.003 -1.663 0.09%
Sigma 0.013 0.001 14.143 0.00**

N o t*e** and*** indicate significance at 10%, 5%, and 1% levels, respectively.
Source: eAti mat 6®ns

For variables related to firmsdé charact
boxes, varieties exporting, owning a pa
shipment are found to be significantly i
boxlead demonstrates a positive coeffici
packing boxes tend to have significantl
varieties exported also displays a posi
mango viamm iexporsts can | ead to I mproved e

Conversely, owning the packhouse facili:t
t hat firms with their own packhouse f a
possi ble explanatiogofexpbhtsisoal delasp

owning a packhouse facility permanently
charges. The average volume per shipmen
t hat firms with higher av erovger sehfifpinceing
While the relationship is not statistic

optimizing shipment volumes may be benef
confirm the findings of tobhter égreddieor
exporting mango to the aggregate market.
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educati on, diversification in mango Va
renitemdpackhouse facilities taor kientp.r ove f

4.42Tec hnfiitcal@efepy ci iE&lUI 2zexpor t s

The descriptive statistics of the &est

Specii&lUi zeagorhavenabé&eh Tparbd&ee Mdtod ca bil 1y, a
i n this market fal/l within the efficie
technical efficiency among these firms
| vee | bel ow 0. 9, suggesting a collectiwv
for EU export requirement s. This emph:
performance among these firms. The min
t he | eiaesntt effifrint i n the sample operates
efficiency score of the firms in this I

Tabl8 Brequency distribution of THW nesxop cerftfsi c i

Efficiency level Frequency Percentage

<0.90 0.00 0.00

0.901.00 44 100

Nr. of dbs. 44
Minimum 0.93
Maximum 1.00
Mean 0.98
St. deviation 0.02

Source: eAtimat 69 ns

To assess the association of categoric
Specii&lUi ragport s, the distribution of e
been observed bef osrTenirse gorreeslsiinom ag syt isnhae
i denti fy the 1 mportant categorical vV al
These dummy variables along with thei
further i n regression anaTaybsl®9es 40.f t hi s
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1.004 1.00+4 1.004
o o I;I o E == —_—
§ 0.95+ T § 0.95+ , § 0.95+
£ 0.90 & 0.90- & 0.90
5 g &
S 0.85 © 0.85+ © 0.85
h i i
0.80 0.80+ 0.80
1 2 1 2 1 2 3
Exporter type Exporter category GAP certifiction
1.00+4 1.00+4 1.004
. = T |l T =
§ 0.954 &5 § 0.95+ § 0.95+
8 0.90+ £0.90 £0.901
[ = c c
2 2 .20
© 0.85 ©0.85 © 0.85
h i i
0.80 0.80+ 0.80
1 2 3 4 1 2 1 2 3
Procurement timing Packhouse facility Packing boxes
1.00+4 1.00+4
@ |_| _— (]
8 0.954 | : 8 0.954 ;
& 0.90+ g 0.90
Q (7]
S 0.85+ '8 0.85
b7 i
0.80 0.80
1 2 3 1 2
Treatment type Treatment plant facility

Fiug €3: 4Di stribution of firmso efficiency scores
Speci&£lUe xpar t s

Sour ce: Aut hor 6s il lustration based on

a)Tobit regression

With the wutilization of cedsoomstd ofeg4s4 s
Specii&lUe zparftosund t aeemsatrt.edWhi |l e esti mat
regression, thr ow&th&bFar vedw determi nant s
exhith ng mul tsiecepplemMdear ncyudi ng packhous
departure port, average wvol eme amer tskiapm
faciowinty . Among these <collineae tet drhmi
depuarret port has belkbnt dregpessifomom | eadi n
multicoamonpari égyt of the determinant s.

2N var i ancac tionrf lgavmidapsmifrse i coi hi negréesygi on analy
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The estimated croedrfessiean s modelt odbfitter
determi nant for thiTsabrid@er Kidate aMaé dprse sdn
mo d e | I-s aBBe BOL p, Il ndicating thadad tihre
the model c oa | icgnivfeil ya nhta viemp act on ex
dependentt excahreifatbalceFe(nc w)a.r i abl es o wmsédat e
char actagrei ®txiha d, si gni,wihceideu c actoiedrf i &n & n¢
are foundsitgonidTdheameegati ve coefsttihait ento

obtain opti mal efficiency of these fir
mayontribute | mortdhchenf f iexipebott et ® t heir
adopting new | dpepafsaenhgeaffadcNenalyl vy,

compari son wi t h aggregate exports wh e
concluded as signspeciadlUe xcpodnrttrsi,but loe |,
education may not be efifgncifercawnt i n det

Tabl9eFa4c.t ors associated with techihnEUWxlpoeftfsi ci «
tobit regression)

Variables Estimate Std.error z value Pr. (>|z|)
Intercept 0.092 0.028 3.30 0.00F**
Age (year) -0.001  0.0003 -2.70 0.02*
Education (year) -0.0002 0.001 -0.18 0.85
Experience (year) -0.0004 0.001 0.77 0.43
Exporter typesole -0.022 0.013 -1.66 0.09
Exportercategoryindependent -0.015 0.01 -152 0.12
GAP certificationyes 0.007 0.01 0.68 0.04**
Procurement timingparly -0.003 0.01 -0.26 0.79
Participation m exhibitions (nr/year) -0.002 0.004 -0.43 0.66
Packing boxesmported 0.013 0.011 -1.18 0.02*
Varieties exporting (nryear) 0.007 0.004 1.65 0.09
Packhouse facilipwn -0.009 0.012 -0.74 0.45
Average volper shipment (ton) -0.030 0.009 -3.28 0.00F**
Treatment typeHWT 0.005 0.01 -0.44 0.0¢6*
Treatment plant facilispwned 0.003 0.002 -1.46 0.14
Log (scale) -3.944 0.13 -28.53 0.00**

N o t*g**, and*** indicate significance at 10%, 5%, and 1% levels, respectively.
Source: eAti mat 69 ns

For dummy variables depicting the deci
characteristics, onl vy sol e exporters,
exporting, average volume per shipment
to be sSliygnafffieccatnitng t he efficiency of f
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exporters implies that exporters worKkin
mor e I mportance I N securing better per
activities. atheopoSGiAPyeeri mp i Gpeexploir 2 &
depicts that i1t increasedsutiheonexpoetokeft
cruci al requirements of exports to the
fruits expght s gthaesdmath $a2I0A,B8) based on sin
of export value chain assessment of <cit
t he-croompl i ance with GAP certifications f
| mpacts theuttung ¢gbal ictou,ntpy at a di s
competitors.

Matching in Iine with the requirement of
the EU market, the coefficient of | mpor:t
| mpact obs t bBefRAOALaN&EPYNDI R 0 2 2) in their

chall enges faced by mango exporters al s
packaging inMhAhe&at Edl expgR204d7) also pres:
Il ntelligent pafc kfarge smlg aomd exrpooadssed mang
Mor eover, the positive coefficient for

export more mango varieties can achieve
with the aggregate epportsi pinbaet adesaga
coefficient which implies that firms wi!f
|l ow efficiency. A possible explanation
export is shipped via sealumasspert smog¢gae
turn in increased | oss & damage due to p

Lastl vy, as the application of treatment
mango export to the EU mar ket , .t hAd iigmfeldu
with the market requirement, t he i mpact
positive, which means it contributes sic
Many studies also support t hGsEZ&S MgAument .
et al .,, i1t20a7’s) demonstrated that HWT ha:
commer ci al phytosanitary tr e ®RrRrRevat aln. t h
(2022) also highlighted the i mportance ¢
fruit encounters difficulties i n preser
owing to rapid ripeniga@indgdrgldobfedrrdeacsoodg
potalntiin egt & hdolfh ghatnhgeo
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b) Tr uncated regression

Mul ticollinearity 1 ssue w@wsi al \$IQ,F esnecdou
Apperhdiamong which the highest VIF val
the departurhkenptodrits dd esttearnmienano bt ai mxc
esti mdt eegTleastiidmactoeef fi ci ents for the
presentlad!| BOnTh.eesul t s viaorri abhes demons
characterissishhoat erRppr agemonsriab wti@gm
efficienfciyrmsi | ¢ heducati oaraxmcdbuprkpdr iaes
significlamegs ifqarcd owist. h tt deie 5o tshcsuss smarnk eotf

TabllefDFdct ors associated with techiHW adx peorftisci
(truncated regression)

Variables Estimate Std. error t-value Pr. (>|t|)
Intercept 0.90 0.019 55.87 0.00**
Age (year) -0.001 0.0002 -3.347 0.001**
Education (year) -0.0001 0.001 -0.209 0.83
Experience (year) 0.0002 0.0004 0.525 0.59
Exporter typesole -0.00 0.01 -2.066 0.03*
Exporter categorindependent -0.007 0.006 -1.105 0.26
GAP certificationyes 0.004 0.007 0.551 0.05*
Procurement timinggarly -0.001 0.007 -0.205 0.83
Participation in exibitions (nr./year) 0.0001 0.003 0.058 0.95
Packing boxesmported 0.010 0.007 -1.394 0.01***
Varieties exporting (nr.) 0.005 0.003 1.686 0.09
Packhouse facilinpwn -0.007 0.008 -0.893 0.37
Average volume per shipment (ton) -0.019 0.007 -2.685 0.07***
Treatment typeHWT 0.003 0.007 -0.405 0.06*
Treatment planfacility-own -0.011 0.011 -1.028 0.30
Sigma 0.014 0.001 9.38 0.00**

N o t*e** and*** indicate significance at 10%, 5%, and 1% levels, respectively.
Source: eAtlf mat 6®ns

Foll owing the characteristics of expor
efficiency is accessed.soNoet aibd yf owmd ya
determinant whi-l edeppodeéertr, caareigprpgr oc
packhouse facility and tr eastingenmitf ipclaanntt
firmsdo efficiency. The nsgghéeive coprs$i st

tobit regression and suggests t hdteadol
to higher efficiency i n this market. V
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export activities are found significant

GAP <certificati on, usevarfi eit meaesr teexdp op d @ |
vol ume per shi pment, and treat ment type
certification, wuse of I mported packaging
application of HWT, and negative 1 mpact
the outcome of tobit model of this same

443Technfictiato®Bnegri€iUf egport s

Fr e gueinsctyrndoaft i oechnio®adl i remsblicdded vewisi fi e
EU marmkgst pr e daibtletNodtianbolnye onf thkei $i mask e
have effiltelemwyOs®oriendi cating that al/l

| evel of moderate efficiandy.e Mdjforciiteyncag
0.9 to 1.00, i ndicating a significant

mar ket . Not abl vy, 14.28% of firms have ef
i ndicating a | ower | evel eof0edftici@ntyr a
mean efficiency score is 0.82, suggestin
across the 56 firms.

Tabllel 449requency distribution of T¥fEU nesx@ oerftfsi ci e
Efficiency level Frequency Percentage

<0.50 0.00 0.00

0.500.60 8.00 14.28
0.600.70 11.0 19.64
0.700.80 6.00 10.71
0.80-0.90 9.00 16.07
0.901.00 22.0 39.29

Nr. of dbs. 56
Minimum 0.50
Maximum 1.00
Mean 0.82
St. deviation 0.16

Source: cAbchhdbrmds on

After the estimati ods safri dfuftii oink saw®pflos o ro

categaoetierahi nants i s examined to assess
efficiency, so that t he i nfFliweadiei &db. aat
resul t, ei ght categories wer e I denti f i e

regressi Bat mmadheese odummy vari abalkelde2a4 e ¢
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al ongt hwaetsh of the determinants. Addi t
exportinge anod uanvee rpaegr s hi pment) have be
anal ysis due to theirefvfeiryi avpakiB)it.oadea el

1.004 1.004 1.00+ !
g g e
8 0.851 S 0.85- S 0.851
(7] (] [ ]
> > >
Q 0.70 4 Q 0.70+4 e 0.70+4
s | ERlE: | |
2 0.55- 2 0.55- =2 0.551
i i h
0.40+ 0.40+ 0.40+
1 2 1 2 1 2 3
Exporter type Exporter category GAP certification
1.004 1.004 1.00+
: - ¢ g
o 0.85+ Q 0.85+ o 0.85+
w L] (7]
8 0.70+ 3 0.70- 0.70
8os55{ | ‘ 3 0.5 | 3 0554
hi hi i
0.40+ 0.40+ 0.401
1 2 3 4 1 2 1 2 3
Procurement timing Packhouse facility Packing boxes
1.004 1.004
(] | | @
§ 0.851 * § 0.85-
80.70 & 0.70-
k) | k) E |
2 0.55- 2 0.55-
i 5
0.40+ 0.40+
1 2 3 1 2
Treatment type Treatment plant facility

Figu4PBi gt r i bfuitrinosnd oeff fi ci ency scores for <cate
Di veri€iUf exgort s

Sour ce: Aut hor 6s il lustration based on

ayTobit regression

For f it hDesvariEUf eengaorrktet héi ci ency of 18
halseen i1 dentifatduppercebseslmaeddedt ilmati o
regresshos imavé&aet various statisticall
relevant do&zbItdThen¥wal d statistic of |
as 25va8udp0. 05) , i ndicating that t he
signiFicantyyvartraml eberel @cleadr a& otoehriiysn |
education i sashigghifiglhnéeéd fast or odetfeirrmm
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wher ¢haes , agda expefri ehee axpotrt droaand. sign
Appar ehnee Hyc atiitathn n e gsaitgmfeer savtihnagg mor e f c
educatiomecessandtncrleasgedSiemifliacn ehicgdin
educaeinreerp ow ALevdREBYGRESPI2 Q0 3where it wias | mp
unexpected result could be ravibnestired
from a combination of knowl edge, effort,
It eissseat nat ett hane ddisess tfaunritdlelre i nvesti ga

Tablle2Fdct ors associ atfdd cwietntt yt eed h HfHIUr aslx piom t Bi v e
(tobit regression)

Variables Estimate Std. error zvalue Pr. (>|z|)
Intercept -0.053 0.381 -0.139 0.89
Age (year) -0.001 0.003 -0.166 0.86
Education (year) -0.030 0.014 -2.146 0.03*
Experience (year) -0.001 0.006 -0.093 0.92
Exporter typesole -0.012 0.132 -0.089 0.92
Exporter categorindependent 0.005 0.111 0.042 0.96
GAP certificationyes 0.002 0.095 0.025 0.08*
Procurement timingparly 0.426 0.213  1.997 0.04*
Procurement timingnixed 0.131 0.155 0.848 0.39
Participationin exhbitions (nr./year) -0.052 0.048 -1.082 0.27
Packing boxegocal 0.045 0.111 0.407 0.68
Packing boxesnixed 0.368 0.166  2.222 0.02*
Packhouse facilipwn -0.153 0.109 -1.404 0.16
Packhouse to deport distance (km) 0.014 0.049 0.289 0.77
Treatment typdHWT 0.126 0.125 -1.013 0.03**
Treatment plant facilighired 0.236 0.118 1.993 0.04*
Log (scale) -1.448 0.123 -11.779 0.00**

N o t*e** and*** indicate significance at 10%, 5%, and 1% levels, respectively.
Source: eAttif mat 6®ns

For vari abl es related to firmsdéd charac
manageménimfeirdtth eGAP certificatiom,aadgar |y

boxmisxed, tr-eélasVMimeandt fgfpeed treat ment pl a
i nfl uence on efficiency of firms i n th
certification highlights its i mpc¢rUt ance

e X polrhtes .early procurement timing with a
that procure mangoes early tend to have
and mi xed procurement timings. The posit
boxesed mphat firms using a mix of | oc al
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have high efficiency. Similarly, t he p
preferring HWT over HWD and VHT have b
treatment yplwanth faacpobsittive coefficie
treat ment plant processes may be more ¢

b)) r uncated regression

The estimated coefficients obtainEd fr
exports areTapriée8 Ehe edhegati veedwedtfsi an
consistent with tobiimplriebssugldttisg ¢aft etdh iesx p
may need to pritoo idn lzeaehicodbdphoerifra efpbairs i e
fromrtolteir @ meadr Ity mitnlge s i gnirfiiacbha necse ionfc

f ull meanft GAP certification, the use of |
HWT, and hired treatment plantréaqressiag
I n addition of these variabl es, owni ng

with a negative sign. It infers that h
efficiency as compared to owning one.

TablleBFdct ors associated with technhEUW aelx peofrftisc i
(truncated regression)

Variables Estimate Std. error t-value Pr. (>]t])
Intercept 0.870 0.200 4.352 0.00**
Age (year) -0.0001 0.002 -0.054 0.95
Education(year) -0.016 0.007 -2.21 0.02**
Experience (year) 0.0002 0.003 0.091 0.92
Exporter typesole 0.001 0.067 0.015 0.98
Exporter categorndependent 0.025 0.058 0.439 0.66
GAP certificationyes 0.005 0.050 0.092 0.02*
Procurement timingparly 0.145 0.102 1.429 0.15
Procurement timingmixed 0.030 0.082 0.369 0.71
Participation in exhibitions (nr./year) -0.030 0.026 -1.147 0.25
Packing boxegocal 0.015 0.058 0.258 0.79
Packing boxesnixed 0.160 0.081 1.984 0.04*
Packhouse facilippwn -0.092 0.058 -1.592 0.10
Packhouse to dep. port distance (km 0.012 0.026 0.454 0.65
Treatment typeHWT 0.046 0.067 -0.691 0.09
Treatment plant facilishired 0.123 0.064 1.935 0.0%
Sigma 0.134 0.013 10.583 0.00**

N o t*e** and*** indicate significance at 10%, 5%, and 1% levels, respectively.
Source: edut mat 80 ns
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45 Summar yomaldu<i on

This chapter focused on efficienkdysteawmal i
mango expofroi ndyihff feramesne t s Agvgirze; & ateheg cal | z e ©
EUanldi vercg Uefxipeotrddggg.r egat e exports, the to
t hatyotumeg ex@rotr mmelr et & fwfitemey of the firm

ol der ewhpiolret eldisgghat i on | poiltsi vellfy.uekbxmEor
vari ety of mangoes and usciagsodoicat e d aw ik
efficiency in this market. However, hav
achieving | oWiemifledhrli acgenwere found in tr
this market, where determinants includi
exporting, average volume-lpenal sBhpmwedt ,h
positive i mpact on efef ioclideenrc ye xopforftierrms ,
packhouse facilitytexhibited negative ef

| Bpecii&@lUi zaxpot ominedl s ouegragiexd iomnat ed t hat
with ol der owners experiencaeaglbowarieftifiec
| eadmptroovement s. Hi glarsehiapwerct avéebdomea by
anglol e export eeresf fmacyi ehnacvye tlhoawn!l ng rtolueg esfxfpi
analysis of mando vexiEdrftmamrdd edthairtg ert @ garge s s
reveaddctahtimigem gni fi cant factor affecting
andse of mi xed poasdkeasvgedbaked wi Oht €ddir ci
t he treatmenandl| parc kHaatdo f poishitiyely
efficginendy.s mar ket

This chaptesewguaircyxormpl i cations for en
Paki stan's mangostghyoager npgexepdortine risgcienco
recogni zing theirospfofsiictiievnec yi. mpPaodti co/n i fniir
educati on dwisttamynadtshoe ccoonnipreitbiuttnevietméesisn at i

mar ketbs versi fication i n mango varieties
f oSpecii&lUi 2z, powher e it positi vGolvyerinmfelnu e
shoal dacil it attieont hoef aad opi ver se range of
enhaexport ef Niotciabh gy caref ul consi der ¢
packhouse facility ownershimegasi ¥e ndmp

efficiAddytionallytreéadaement spluacti ngnaof pa
emerges as a Vviable strategy fooriampoaovi
and support. Oweorlalcly, fam mewtoe ks itvhea t I nt
can propel t he mangogrexapgcrrt ienfigh itsearocat@atry ota
competitiveness.
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SDETERMI NSSNONN\T MANGO EXPORT

In this chapter, the export margin and determinants of mango dsquorPakistan to

three distinct marketsviz; the Aggregate,SpecializedEU, and Diversified EU

exports are discussedBased on theprimary data,it is aimed to evaluate the
exporter8 e xpe®mrftor mance and Il nvesti gmwibe t}
economica nd f i r rmdated and qgoekelateddeterminantson mango export
volumes In the exportmargin aalysis, different expoitelated costs and return
variables are calculated. Tquantify the influence of kegleterminants ormango

exports forall themarkes, the OLS regressions employedbased on data projiers

and its suitability for the alysis

51 I ntroducti on

From a firmbs b u s xportng agricgltoral products frevolves e w
around profitability, gauged by understandthg costs and return&SHAFOOR et al,

2013) The average purchase pricgansportationcost and marketing cost
significantly impact the overall cost of exping a product affecting profitability

The sle price is equally important, as it determines the returns from exports. Higher
sale prices in international markets contribute ttidbeeturns.To understand the
impact of these factors on mango exports, an analysis of export margins has been
conductedalong withidentifying key deternmants influencing mango exports

Being Pakistan's one of the most sougiter export commodities, maongs have
captivated international markets, making them a coveted commodaiyricultural
exports. As Pakistan endeavors to harness its export potential and capitalize on the
global demand for mangoes, it becomes imperative to explore the intricatéayterp

of factors influencing itdrade.

This chaptefocuseson a comprehensive exploration of the export margin analysis
(EMA) of Pakistan firms, predominantly situated in the provinces of Punjab and
Sindh, with a primary focus on their exportsttwee distinct market modejsi.e.,
Aggregate, SpecializedEU, and DiversifiedgEU exports Comparison of these
different marketmodelsoffers a variety of marketsituations each with its unique
challenges and opportunitieBhis approach illuminates the diverse dynamics at play
within thesemarkets allowing for a nuanced understanding of export behavior.
Secondly an integral facet of this chapter is the identification of the determinants
influencing btal mango export
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Thefindings of thisanalysis mayhave a direct impact on the business strategies of
firms engaged in mango exports. These firms can utilizeethpirical insights
gained from the EMA to optimize their export behavior, thereby enhancing their
competitivenes the global market. Furthermey the identification of determinants

of mango exportslerived from ordinary least squares (OLS) regression and ridge
regression can provide practical guidance for business deaskimg. It can help
firms prioritize factes that truly influence their export performance, allowing for
resource allocation and strategic planning based orbdateed insights.

52 Anal ytical frameworKk

The export margin analysis aims to assess the net profitability of mango exporters in
each exportmarket If 0 stands for the marketing costs incurred by exporters
including purchase & production cost, transportation cost, packing costaretc.

Y denotes the sale pricthen thegrossmargin (O ) earned by mango exporters is
calculated by

O Y 0 (5.1)

Similarly, the net margi0 ) of mango expders, indicating their profiafter tax
("Y deduction from gross margiilO , is calculatedy using the formula

65 O Y (52)

The secondobjective of this chapteafter EMA is to quantifythe impact of major
variables, whictdirectly or indirectly affetmango exportg ) of i firm, from
Pakistan tadifferent markes. For its estimation the following functional formhas
been introduced frorthe OLS regression model

® QYo (5.3)
The specific form of this model becomes,
w YOO T (5.4)

In equation(5.4), “Y(for Q= 1, 2, 3)represents thsociceconomicvariablesof
mango exportersO (for ‘= 1, 2, é , 9) represents qualitative (dummyhriables,
ando (fork=1,2, é ,indichtés) costihjusinesyvariables of mango expant
firms. Estimationof an OLS regression model with approximat26/predictors(35
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after onehot encoding® of dummy variableslemerged as a challende obtain
reliable estimategvhile addressing the issue of multicollinearéyd handling large
numberof dunmy variables Such a scenario can potentially lead to an -Gitted
model when dealing with a limited number of observati@specially irnthe case of
SpecalizedkEU exports with 44 firmsonly. Hence to identify the few most
influential determinants of total mango exporis along with dealing the
multicollinearity, a statistical approaatmamed Ridge regression has been utilized.

Ridge regression is amstimation technique employed to address the issue of
multicollinearity, ultimately leading to dimension reduction in regression model.
Classical theory contends that extensive models tend to-fiovéne data,
necessitating significant regularization tacilitate their ability to generalize
(TSIGLER & BARTLETT, 2020. The model in equatiorf5.4) can be presented in
standard regressidarm asfollows,

®w o - (5.5

In this regression modefp represents thdependent variablef orderd @wp, which

in this case is the total mangxport quantityof thei  firm, & is amatrix of non
stochastic (fixed) regressors with w0 order which in this studyare socic
economic, dummy and cestlated variablesf is a O wp vector denoting the
unknown regression coefficients, ané ab wp vector encompassing the unknown
disturbances. According tGUILEY & MURPHY (1975), when adheres to standard
assumptions, the best linear unbiased estimafoni®tomputed as flows,

i DO OW (5.6)
Whereas, the standard errof of , i.e.,var{ )isgiven as
b & AYA (5.7)

When the explanatory variable®'§) exhibit multicollinearitythe variane off can
inflate to an unreasonable extent, undermining the reliability aé an estimate of

I . Mathematicallyjt becomes impossible to compute the inverse of the covariance
matrix among the independent variabl®sie of the reasors failure in obtaining a
reliable estimate df is theinclusion of dummy explanatory variable&s ALLEN
(1997) statedtraditional OLS estimation methods become infeasible by manifesting
regression analysis involving dummy variabieghe exclusion bone category of a

23|t

regression model .

i's a neasholdseieénoh ircehpr esent categorical var.i



74 DETERMI NANTS OF MANGO EXPORT

categorical variable from the analyssoverlooked If all categories of a categorical
variable are included as binary variables in the regression equation, the intercept
becomes a straightforward additive function of these binamgias Therefore, one
category has to be treated as refereéacsher categories.

A potential solution to mitigate this issue is the ridge estimator proposefbis

& KENNARD (1970). Thismethodreduces the variance of the estimates, albeit at the
cost of introducing a certain level of bias. This is achieved by augmenting each of
the diagonal elements of the matiixo with a small positive value, denoted as

The resultant estimator is exgssed as follows,

i OO _ OO (5.8)

From equatior(5.8), _is theregularization parameter or shrinkage term, also known

as the ridge parameter with a condition te., _  p. Itis defined as,
~n8m
. E
n_Em
- §6E 6 (59)
L |

It is expectedhat by tolerating a certain degree of bias, which is by the introduction
of _, a more substantial reduction in the variancé afan be attained, ultimately
resulting in an overall decrease in mean square eD®RARER & VAN NOSTRAND,

1979. Hence,with the introduction of the shrinkage parametid¥e coefficients
(weights) of explanatory variablehaving minimum impact orthe dependent
variablewill be reduced to zerowithout inflaied standard errorsThese variables

will eventually beexcluded from OLS regression modeThis meticulous approach

aims to enhance the accuracy and interpretability of regression results, ensuring that
the findings are bothtatistically soun@nd meaningful

53 Export amaalgy sni s

Export margin analysis (EMAgerves as &ey for comprehending the intricacies of

the mangoexport economics of Pakistan. In its essence, EMA is a method used to
evaluate the export performanoé international tradeconcerning key variablest
enables one to measure how changes in these variables impact the profitability and
competitiveness of exporting enterprisds.provides the keydrivers of export
profitability, serving as a guidingource for businesses, in optimizing export
strateges and fostering economic growth.
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531Variabl es description

This section describethe key variablesnvolved in export margin aalysis These
variables encompass a spectrum of costs, margins, and finanmah&deintegral to
the profitability of Pakistanmango exportsFrom productia coststo international
freight chargesand net export margins, this sectianveils the components that
contribute to the economic viability of mango expoiibe variables involved in
EMA along with theirdescriptive statigts for 100 firmsare givenn Table 51.

The mean ofof3 3p Wwbro9p hRasd/ elccgls €ofnl ect s t he av
which manmgoceidds adidleavidat i on afndliXk.aXt@®sRd/h
are fairly stable among all ,ofastmevdhO @
devi ati oRs/kigp Uie&S vadiataowoes nto port ¢
transpor todt itchre. sMamseltaogsee ctoos tzser o RS vikeqr t
The treat ment varlsétnwamdlavodat c Rst/ &fgp ddd 26
to be relatively consistentstandevsglati 0
ot her chaegestdom'et a ddmirn asnatlt éceppsmii ciks i

consider abkt ywerthn eglh eerx ppchratn cost, 1 ndicat.
Tablle Summary sb-atiatedsvafiables in export mw
Variables Min Max Mean St.Dev

Purchase & production cost (Rs/kg 12.00 62.50 33.59 11.10
Domestic transportation cost (Rs/kik 0.56 22.06 5.77 4.05

Storage cost (Rs/kg/day) 0.00 11.11 0.78 2.09
Treatment cost (Rs/kg) 5.00 35.00 16.53 7.54
Treatmentverification cost (Rs/kg) 0.91 6.99 3.04 1.26
Cooling cost (Rs/kg) 0.00 6.00 0.60 1.52
Packing cost (Rs/kg) 7.00 32.10 16.05 5.30
Clearing agent cost (Rs/kg) 0.00 6.79 0.96 0.90
Freight forwarder cost (Rs/kg) 0.00 1184 231 2.00
International freightost (Rs/kg) 61.67 248.00 134.75 4291
Loss & camage cost (Rs/kg) 0.60 11.00 5.16 2.33
Labor cost (Rs/kg) 1.83 75.00 14.71 14.86
Other charges (Rs/kQ) 0.15 2.08 0.70 0.39
Final export cost (Rs/kg) 140.66 368.37 234.96 53.01
Final export cost (USD/kg) 1.41 3.68 2.34 0.53
Sale price (USD/kg) 2.57 8.93 4.70 1.17
Tax paid (USD/kQ) 0.04 0.13 0.07 0.02

Exchange rate: 1 USD = 100 Rs (2014)
Sour ce: Aut hordés <calcul ati on
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532Resul ts and discussi on

a)Export marogAgmgraemaltyesiexports

For aggregatexports, he high variable costs activities i.mternational freight cost

of 134.75Rs/kgand purchasé& productionprice 33.59Rgkg are the most dominant
contributors to the overall export cq3table 52). The treatment costdong with the
treament verification costollectively add up to 19.5Rgkg. Given the importance

of meeting international quality standards, particularly for the Elket, these costs
might be hard to minimize but could be optimized through technology and
automation. The labor and packing costs appear to be iofiweential cost centers
(14.70R9gkg and16.04 RIkg respectively) Costs like storage, cooling, amdher
charges seem to be fairly low. Nevertheless, even small reductions in these areas
could lead to important savings given the volume of exp®Hs.final export cost in
local aurrency is234.96Rs/kg equivalent t®.34 USD/kg.

Tabl2e BExportofmamigorremat ket

Activity Average cost (Rs/kg Average cost (USD/kg
Purchase & production co 33.59 0.3
Domestic transpoxtost 5.77 0.057
Storage cost per day 0.77 0.007
Treatment cost 16.53 0.165
Treatment verification cos 3.04 0.0
Cooling cost 0.60 0.006
Packing cost 16.04 0.180
Clearing agent cost 0.96 0.009
Freight forwarder cost 2.31 0.020
International freight cost 134.75 1.340
Loss & camage cost 5.15 0.0%
Labor cost 14.70 0.140
Other charges 0.70 0.007
Final export cost 234.96 2.340
Sale price 470.00 4.700
Gross export margin 236.00 2.360
Tax paid 7.00 0.0
Net export margin 229.00 2.290

Exchange rate: USD = 100 Rs (2014)
Source: Authoroés calcul ations

The Gross export margia 2.36 USD/kg, but after accounting for tax, thetnexport
margin comes down tB.29USD/kg While the gross margin appears healthy, given
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the high variable costs, there is a potential risk if any of the major costs see an
increa®; the net margin can significantly drop. For tax considerations, the tax paid
is relatively low at0.07 USD/kg However, changes in trade regulations or tax rates

in Pakistan can impact the net margins. Currency exchange rates for a country like
Pakista are volatile; any drastic change can affect the net margins substantially.
Lastly, the loss & damage cost of 5RSkg indicates the potential quality issues or
supply chain inefficiencies for the firms under aggregate exports, that need to be
addressetb improve the overall margin.

Table 52 reveals that while exporting mangoes appears profitableanialthy net
export margin oR.29USD/kg, thee are multiple levers and risk factors that need to
be managed effectively. The largest cost contributor is international freight cost,
followed by purchasé& production and packing costs. These are key areas that can
be attributed to cost optimization &tiegies. The vergxistence of doss & damage
costitem suggests a need for better quality control and supply chain management to
improve profitability.

a)Export marogB me cainiégalliyesa@gor t s

The export margin analysis for the firms undgecializedEU exports reveals a
slightly different cost structure than the aggregate expoarket. This analysis is
crucial for identifying specific areas where cost optimization can occur or where
strategic investments should be focused to ensure @eatiive edge.Table 53
provides a cost breakdown per kg in local currency éRsyell adJSD, with a final
expat cost 0f244.64Rs/kgor 2.44USD/kg.

Similar to aggregate exports) this market alsointernational freight cost is the
highest variable costat 143.80 Rgkg, but more substantial, probabhecause
exporterschoosereliable freight carriage service§hese costare very susceptible

to fuel marketfluctuationsalsa Purchase &production osts have gone slightly

down to 32.18Rgkg compared to the aggregate market. It indicates that mangoes
targeted for the SpecializedU exports might be sourced more efficiently or
selectively, possilyl due to higher quality requirements. Labor and packing costs are
slightly higher in the SpecializéBU exports at 16.20Rgkg and 16.23Rgkg,
respectively. The specialized nature of this market might necessitate higher labor
costs for sorting, gradingr specialized packing to meet EU standards. Treatment
and its verification costs (16.1Rgkg and 3.25Rgkg) are also crucial aspects to
consider. Sine the EU market has strict quality assuramegulations, these costs
might be inevitable but could beptimized with the help ofthe government in
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providing treatment plants to exportefie costs such as storage, cooling, and other
charges are relatively low but have seen a small increase compared to the generic
market. Even small optimizations in themeas can bring a substantial impact due to

the volume of exports.

The gross export margin in Spalized EU exports stands &.85 USD/kg. It is
obtainedby sibtracting the final export cost @.45USD/kg from the sale pricef

5.30 USD/kg Compared tahe aggregate exports, the gross export margin in the
SpecializedEU exports is noticeably ¢giner. The net export margin2s78 USD/kg,
which is the gross export margin minus tle& paid Interestingly, the net export
margin in Specializeéd=EU exports isalso higher compared to the aggregate exports.
This indicates that, despite higher international freight and treatment verification
costs, the exporters can get a high gaiee in this market, thereby yielding higher
profits.

Tabl3 Bxmardin oSpecriigiUnaeket

Activity Average cost (Rs/kg) Average cost (USD/kQ)
Purchasé& production cost 32.18 0.32
Domestic transpoxtost 5.37 0.05
Storage cost per day 1.133 0.01
Treatment cost 16.13 0.16
Treatment verification cost 3.25 0.03
Cooling cost 0.85 0.008
Packing cost 16.23 0.16
Clearing agent cost 1.059 0.01
Freight forwarder cost 2.43 0.02
Internationalfreight cost 143.80 1.43
Loss & camage cost 5.24 0.05
Labor cost 16.20 0.16
Othercharges 0.72 0.07
Final export cost 244.64 2.45
Sale price 53000 5.30
Gross export margin 285.00 2.85
Tax paid 7.90 0.079
Net export margin 27800 2.78

Exchange rate: 1 USD = 100 Rs (2014)

Sour ce: Aut hor 6s cal cul ati ons
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b)) Export maroghinv earinBald fyesepgsor t s

Export margin analysis for DiversifieEU exports provides an pprtunity for
understanding the mango trading of th@&dg exporterswho are also involved in
nonEU exports.The gross and net export margins are critical elentbatsneed to

be examined for a comprehersiv u n d e r s t a nbdsinesg effioidncy inithis ms 6
export market.Like other markets, international freight cost is the highest cost
component at 151.8Bgkg. With it being even higher than in the Specialized
exports, this componeiof the cost structureeeds to be optimized@he purchase&
production cost here is 37.6%kg, whid isthehighest among all thenarkets.

The labor and packing costs are slightly lower tirarspecialized EU exports at
13.54R9kg and14.23Rgkg, respectively. This could indicate economies of scale or
the use of less specialized labor gratking material Treatment and verification
costs remain roughly the same, indicating that compliance with EU standards is
constant acrosdifferent EU market typesThis market has a fihaxport cost of
252.69 Rs/kg o2.52USD/kg and a sale price of 5.25 USD/kg.

Tablde Bxmardgin oDi VverimtJhamidet

Activity Average cost (Rs/kg) Average cos(USD/kg)
Purchasé& production cost 37.09 0.37
Domestic transpoxtost 6.04 0.06
Storage cost per day 0.49 0.004
Treatment cost 16.83 0.16
Treatment verification cost 2.94 0.02
Cooling cost 0.41 0.004
Packing cost 14.23 0.14
Clearing agentost 0.83 0.008
Freight forwarder cost 2.12 0.02
International freight cost 151.85 1.51
Loss & camage cost 5.54 0.05
Labor cost 13.54 0.13
Other charges 0.74 0.007
Final export cost 252.69 2.53
Sale price 52500 5.25
Gross export margin 272.00 2.72
Tax paid 7.80 0.078
Net export margin 26500 2.65

Exchange rate: 1 USD = 100 Rs (2014)

Sour ce: Aut hor 6s cal cul ati ons
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The gross export margin indicates the gross revenue per kg of mangaestéeds
are accounted for. A.72USD/kg, the gross export margin is slightly lower than the
SpecializedEU exports but higher than the aggregate market. It offers good
profitability before considering the tax implications. relatively similar tax paid
(0.078USD/kg) as in previous marketsnplies consistent tax rate. Lastly, thet
export margin of 2.65 USD/kg, after accounting for the tax, is suggesting greater
profitability in the Diversified EU exports also. It is the actual profit after all costs
including tax are deducted and gives arenaccurate measure of the financial
viability of exporting to the Diversifi6dEU exports.To providea view into the net
export nargins (USD/kg) across all thearkes, a bar chartillustrationis presented

in Figure 51.

Net export margin (USD/kg)

Aggregat'e exports Specialized'—EU exports Diversified—'EU exports Diversified—N'on-EU exports

Export markets
Figulle Comparofs net dxpodtofumargnn mar ket s

Source: Authorés illustration based on survey
Note: Rppeddioi ver-No-EUedxports

I n summary, a ekrha gpa tte ae xmpeotr 128 OO Kig , mar
suggesting favorable profitability in th
Specii&lUi zeexdhborats $ t he hi @héeuBISDkmar giimdi & tat
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potentially advantageous condDi venisi f o
EU peoxrmtas nt ain a compeUWSDhkgr.e ImdDnayaemisrodfsit:
noBU exgospbay a nbhSDgkign, oifndl .ctat i ve of
| ucrative export environment outside t

provi de omvdrhwi gdwnanci al outcomes withi
I ndi caexpsesitheotde mango expiomt en edtuisrig y
i nto the profitability and potenti al 0 |

54 Det er mi nPaankti ssmaonfgx por t

A mpitwal component of this chapter I's t
di fferent maapepblrédsi oms mamr keit ofr e rwénn tc h

mar gin analysis hAsspativibiucadly metplhod.e
been used to examine the relationship |
tot al guantity of mangdhexpartadtd| es v
I nsights obtained fromdreguessdohuahak

541Var i adakelsecg i pti on

To understand the factors that influence the total mango exports, this degios
with a thoroughdescriptiveexploration of a diverse range déterminantsThese
determinantsredivided into threalistinct categories. The first categafyvariables

Is exporter® sociceconomic characteristics including age, education and
experience which significantly impact businesperformance. Aneducated and
experienced individual isexpected tomake informed decisions compared to
someone lddng in it (NAZEER et al., 2019) These factorare considered pivotal for
enhancing theerformance of mango exporteie descriptive statistics fordhe
variablesarepresented iMable 55.

Tablbe Summary st aetciosntointisc ovfarsioacbiloes f or tot al

Socioeconomicvariables Min Max Mean St.devation

Age (year) 23 75 46.75 11.92
Education (year) 0 16 10.42 3.94
Experience (year) 1 50 14.02 10.92
Source: Authordés calcul ati on

There is a wide age range among the exporters (min. 23, max. 75). Education ranges
from a minimum of O (no education) to a maximum of 16 years (postgraduate or
higher). The mean education level is approximately 10.42 years which suggests that
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on average eorters have completed 10 years of formal education. Experience
ranges from a minimum of 1 year to a maximum of 50 years, indicating a wigle ra

of experience levels. he impact of educatiohas been observed by convertiihg

into an ordinal categoricakviable with three levels (basic, secondary, and higher).

The second category, set of dummy variablesbased on the properties of firms,
provides a view of the disting® features of export busine3hesevariables include
the nr. of shipmentsper seasonsource of the initial supply, procurement timing,
good agricultural practices (GAP) certificatioatc Each of thesedeterminants
preserg an overview of the properties of100 firms thatare crucial in regression
analysis It is important to mentin that due to extreme outlier observationghie
determinanshipments (nr./seasorggeTable 37), it has beercategorized based on
each market model and will be defined separategubsequent sections

FromTable 56, it can be concluded th#te majority of the firmssource their initial
mangosupply directly fromthe farmers, whilea notable minority engagad self-
production Flexibility in purchase timing is prevalent, particularly with thexea
category,suggesting agdability to market conditionsA notablenumberof firms

lack GAP certification, while a substantial proportion has received this accreditation.
Most exportes operate independently as sole exportetsle a smaller groupas
growercum &porters.Hot water treatmentHWT) is the preferred method of mango
treatment among firms, while the presence itsf treatment plant facilities is
relatively limited. Packhouse registration aammon among exporters, signifying
adherene to government regulationbough a small number of exporters lack in it.

Table 56: Summary statistics of dummy variablesor total mango export

Dummyvariables  Levels Category (frequency)

Own production (22), Farmer (28), Contractor
(16), Wholesaler (13), Mixed (21)

4 Early (16), Mid (4), Late (3), Mixed (77)
3 Yes (33),No (47), Mixed (20)
Exporter type 2 Sole exporter (75), Growaum exporter (25)
Exporter category 2 Independent (71), Group (29)
Treatment type 3 HWT (75), HWD (22), VHT (3)
2
2
2
3
(0}

Source ofnitial supply 5

Procurement timing
GAP certification

Treatment plant facility Yes (21), No (79)
Packhouse facility Own (82),Rent (18)
Packhouseegistration Yes (72), No (28)

Nr. of shipments Low (87), Moderate T), High (6)
Source: Aut hor 6s cal cul ati ons
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Moreover, the incorporation of categorical information is to be handled by hot
encoding dummy variables, allowing ftite representation of each category as a
separate variable in the regression analysis. This specific approach will make the
interpretation of regression coefficients straightforward. Each beacgded
variable represents the presence or absence of dicpategory. Consequently, the
coefficients associated with these dummy determinants indicate the impact of each
category on the dependent variable compared to the reference category.

The third category, cosklated variables, depicthe financial aspds of mango
expots. These variables encompass purchd&seproduction cost storage cost
transportation expensedreatment cost and various other monetary aspects.
Summary statistics for the cestlateddeterminantgs provided inTable 57. The

total mango export (ton/season), which is the dependent variable in OLS regression
analysis, with very high substantial variability iRpert volumes, is heavily right
skewed, indicating the presence of a few extremely-hajhme exports.

Tabl7e Summary st-atlatkedsvafiabses for total m
Costrelatedvariables Min Max Mean St.Dev
Total mango export (ton/season) 4.21 8824.25 338.02 1081.44

Purchase & production cost (Rs/kg) 12.00 62.50 33.59 11.10
Domestic transportation cost (Rs/kg) 0.56 22.06 5.77 4.05

Storage cost (Rs/kg/day) 0.00 11.11 0.78 2.09
Treatment cost (Rs/kg) 5.00 35.00 16.53 7.54
Treatmentverification cost (Rs/kg) 0.91 6.99 3.04 1.26
Cooling cost (Rs/kg) 0.00 6.00 0.60 1.52
Packing cos{Rs/kQg) 7.00 32.10 16.05 5.30
Clearing agent cost (Rs/kg) 0.00 6.79 0.96 0.90
Freight forwarder cost (Rs/kg) 0.00 11.84 231 2.00
International freight cost (Rs/kg) 61.67 248.00 134.75 42.91
Loss & damage cost (Rs/kg) 0.60 11.00 5.16 2.33
Labor cost (Rs/kg) 1.83 75.00 14.71 14.86
Other cost (Rs/kg) 0.15 2.08 0.70 0.39
Source: Authordés calcul ations

The purchase &roduction cost incurred by the exporter is 33.59 Rs/kg on average
while loss & damage costs have an average of 5.77 Rs/kg. In comparison, storage
costs are quite low with an average of ORikgbay. Similarly, packing cost vary

from 7.00Rs/kgto 32.10Rs/kg with a moderate vaibility of 5.30Rs/kg Clearing

agent, labor, and freight forwarder costs starting from zero, have a low variability of
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0.90 Rs/kg and 2.00Rs/kg Lastly, international freight cost with an average of
134.75 Rs/kg has high varidity of 42.91Rs/kgas compared to other costs.

542Resul ts and discussi on

a)Regressi oiMfggnafggsesexports

In the pursuit of understanding and identifying the key determinants of mango export
for aggregate markethe ridge regression habeen undertakebefore conducting

OLS regressionRidge regression is chosendasure the validity and reability of
regression analysis whileonsidering theoverall a large numberof determinants
rel at ed t echaracterisicdandodunmmy determingmssented isection

5.4.1 The ridge regression not only serves as a dimensionality reduction method
herebut also aids in the selection of influential determinants having more weightage
on the total mango exportin the aggregate exportsSubsequently, the OLS
regressionhas been conducted using the essential determinants identified through
ridge regression,rpviding a robust foutation for uncovering the key determinants

of mango exportfrom Pakistan.

Table 58 represents the results obtained from ridge regression depicting the weight
associated with eachsociceconomic and dummy variabldor potentially
determining the total mango expaantity It can beobservedthat out of socie
economic characteristicsdecationhigher holds substantial weights in comparison
with otherexport relatedrariables, hencéhis variable will be analyzenh the OLS
regression for aggregate exports.

Secondly, for the selection varighites fr
Is observed thatsource of initial apply-wholesaler, exporter categegyoup,

treatment typeHWD, procurementtiming-mid, GAP certificationno, treatment

plant facility-no, packhouse registratioto, shipmentsmoderate, and shipments

high leadsrest of the othecategories based on the ridge weigftserefore, the

selected variables based on ridge findings, and the cost relatedninants with
substantialcontribution to the export margin in aggregate exports are presented in
Table 59.
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Tabl8 Wei ght s ofotated legromaendiaphgtost e mat ket
Determinants qulge Determinants Rldge

coefficiens coefficiens
Intercept 4.357 GAP certificationno -0.158
Age (year) 0.001 GAP certificationmixed 0.120
Educationsecondary 0.048 Exporter typegrowercum 0.030

exporter
Educationhigher 0.106 CXporter categorgroup -0.141
exporter

Experiencgyear) 0.008 Treatment typeHWD -0.133
Source of initial supply 0.051 Treatment type/HT 0.119
farmer
Source of initial suppy -0.081 Treatment plant faciligno -0.134
contractor
Source of initial suppy -0.102 Packhouse facilityent -0.127
wholesaler
a?;ége of initial supply 0.073 Packhouse registratiemo -0.159
Procurement timingdate -0.045 Shipmentsmoderate 0.746
Procurement timingnid -0.201 Shipmentshigh 0.760
Pr_ocurement timing 0.118
mixed
Sour ce: esfimatiomor 0 s
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The inclusion of dummy variabldgs study role offirm& properties and its export
activities in mango exportsonly HWD treatment,moderateshipment and high
shipmentsare found with significantelationship with mango export, whiléhe
impact ofwholesale asouce of supply mid-seasonprocurement timingand no
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packhouse registratiorare bund insignificantly affecting mango exports in
aggregatenarket The negativecoefficientof HWD infersthat u® of this treatment
type may beassaiated with lower mango exports anketapplication of other
treatment types i.e., HWT and VHT, instead of HWitay resulin more benefial

in regard of mngo exports. Similar resultsgarding inefficiency of HWD were also
discussed in a study yoLLINS et al., (2006where itwas observed that in order to
control fruit fly, thePakistaniexporters are practicing the hot water dipping for less
than 5 minutes, which has no scientlfi@sis.

Themoderate and high numlisasf shipmentswith positive coefficierd indicate that
increased level oBhipments has aubstantialimpact onmango exportswhen
compared to a reference category (Eivipments)These results indicate that mango
exporters who maintain a moderatehigh number of shipments during theason
are lkely to experiencgreater levels of mango exports comparediose who have
fewer shipments

Costrelated determinantacluding purchase & production coshternational freight

cod, clearing cost, ankhbor cost aréound significantwhile the rest of the variables

are insignificant. The positive coefficient of purchasepfoduction cost suggests
that purchasing or producing good quality mango is associated with higher mango
exports.ANDREW (2007) also justified thaadequateexpenditures made at a@arly

stage of production help in procuring quality mangoes with lower doslamage.
Additionally, as peIrCoLLINS et al., (2006)there is aire need oftheinvestmend in
mango production systenms Pakistan ashie lowquality production and marketing
systems arene offactors causing thesceipt ofvery low prices in higlvaluemarket

of the EU.

The negative coefficient of international freight cost ielthat an increase in
international freight coswill lead to adecrease in mango exporfBhis adverse

effect is also elucidated in the study conducted ByDALIYA & PUNDIR (2022)

where survey data revealed that exporters uniformly expressed concerns about the
high freight costs. While sea transport is more -eff&ctive than air cargo, the lack

of a developed sea protocol for perishables like mango, coupled wigmiacant
increase in air freight rates in recent yeawsurred by exportersserves as a
constraint, limiting exporters froshipping a large quantity of mangdoreover, the
negative impact of clearing coahd laborcostindicatesthatincrease in the&e coss

Is also associated with lesser mango exports.
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Tabl9%eDe5t.er mi n@antas emmfpproghd gr egat e ma
Variables Estimate Std. error t value

Intercept 4.59 0.16 289
Educationhigher 0.24 0.26 0.92
Source of initial supphwholesaler -0.12 0.39 -0.28
Procurement timingnid season -0.34 0.55 -0.63
Treatment typeHWD -0.66 0.32 -2.02
Packhouse registratiamo -0.356 0.31 -1.17
Shipmentsmoderate 3.49 1.06 3.29
Shipmentshigh 3.4 1.02 3.27
Purchase & production cost (Rs/ki 0.22 0.12 1.92
Storage cost (Rs/kg/day) -0.15 0.15 -1.03
Treatment cost (Rs/kQ) -0.03 0.12 -0.27
Cooling cost (Rs/kg) 0.05 0.13 0.40
Packing cos{Rs/kg) 0.03 0.12 0.22
Clearing agent cost (Rs/kg) -0.19 0.10 -1.83
International freight cost (Rs/kg) -0.36 0.13 -2.85
Labor cost (Rs/kg) -0.52 0.11 -4.75

rket

Pr.(>|t])
0.00**
0.36
0.77
0.53
0.04*
0.24
0.00**
0.00**
0.06*
0.30
0.78
0.69
0.82
0.07
0.00**
0.00**

N o t*e**  and*** indicate significance at 10%, 5%, and 1% levedspectively.

Source: eStui mat 6®ns

by Regressi ofcparal&ys iesgort s

In the pursuit of understandirigtal mango exports t&pecializedEU market the

ridge analysishas been conductdast to identify thesociceconomic and dummy
determinants ofotal mango exporof 44 firms in this marketThis stepensurd the
validity and reliability of theOLS regression estimate§he results from ridge
regression are presented Tiable 510. For theridge weights of soci@conomic
variablesof exporters, none of the variables is found exerting substantial influence
on mango exports to this markétindicates that other factors i.eQst andexport

related deci si ons may have

mor e

i-atdnénuce n c e

characteristicsHence, these variables will not be studied in OLS regression for this

market.

Moreover from dummy variabl es
influential factors has been highlightedth notable impagt includingthe source of
initial supply-farmer, procurement timinmid, mixed approach o0BAP certification,
exporer typegrowercum, treatment typ&/HT, packhouse registratiemo, ard
shipmentshigh. Empiricalinvestigation of these importadéterminants w.r.t to total
mangoexports in this market gresentd inOLS regressiorestimates

reptieg seent i n
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Tablle) 5Wei ght s o fotdoettadr nmarnagmot SepxepdeiWenh r k e d

Determinants qulge Determinang Rl_dge

coefficients coefficients

Intercept 47.95 GAP certificationno -0.010

Age (year) 0.000 GAP certificationmixed 0.022

Educationsecondary -0.002 (E;Sgrrtt:rr typegrowercum 0.018

Educationhigher 0.020 E)’(‘ppg:tf: categorgroup 0.003

Experience (year) -0.0001 Treatment typeHWD 0.016

f’ource of initial supply -0.025 Treatment typ&/HT -0.039

armer

Source of initial supply 0.001 Treatment plant faciligno -0.004

contractor

Source of initial supply -0.0002 Packhouse facilityent 0.014

wholesaler

a?;ége of initial supply 0.012 Packhouse registratiemo 0.0078

Erigcurement timing -0.018 Shipmentsmoderate 0.0009

Procurement timingdate 0.003 Shipmentshigh -0.026

Procurement timing

mixed -0.004

Sour ce: esfimationsor 6 s

Tabllelr és5esentss i mhee@®dOb 8subygsesdetoar rhiomra nttl
selecteidddee e gass owdImpoad ant i ¢dpsetciif&dlc z@rds
mango eTxhpeormwltalple fRor this model is 0.
approximately 51% of txlpecratrarlbh@aner gl @ai n e\
variables incwhidlkd adj’tdhtedddBRELLt i stic i s
(wal=we 002) , i ndicating that the model,

As al |l -d@denosnoicci ovari abl es of exporters

I mpact on maSpgecid&klpmamribeti nff rom ri dge co0e
vari abl es are not di scussed further I n

variabfFedmeapel tatcdad wireeisé $s mateld, rewbul t ed
signi¢omciamitbbbar maso wrAse of i amdi-ghe¢ a ssonp p |
procurement ti mingnaowmi gmainfgioc extp oa ¢ sso omha tl
treat ment igloaamtd facil ity
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The negative coefficient darmer being thesource of initial supplyndicates that
firms that primarily source their mangoes from farmers experience significantly
lower mango exportas compared to other sources such as wholesalers, rettilers e
Thismaybe due to potential challenges related to consistent supply and quality when
souring from multiple farmersdMoreover, it was also reported BMaLIK (2006)that

90% of theorchards are marketdoly contractors which results in farmdoging
unaware ofindividual plant needs, resulting in pdsirvest losses.

Another possible reason of this damping impact was givebdayINs et al., (2006),
where the poor mango tree management practices by farmeas reported.
Moreover, frms which make mango purchasduring the midseasonexhibit lower
mango exports as indicated megative coefficient. This could be attributed to
increased competition or quality fluctuations during the-s@dson.

Lastly, the impact of cost related variables; purchase & production cost, domestic
transport cost, storage cost, freight forwarder cost, international freight cost, and
other costs are discussed for SpecialiEd mangoexports.Among these variables,
domestic trasportcost, storage codtreight forwarder and international freight cest

are observed with significant impact on mango exgehile the restre foundwith
nonsignificant influence. The positive coefficient of domestic transportation cost
indicatesthatinvestment in transportatigervicesmay result in high mango exports.
CoLLINS et al., (2006) supported this argument, noting that approximately 60% of
roads in Pakistan, especially in rural areas, are unsealed and in poor condition.
Trucks with basic suspension systemay contribute to redudejuries to the fruit.
Additionally, loads are often unrefrigerated and uncovered, leading to a shorter shelf
life as toplayer boxes easily overhedlALik (2006) also reported that improper
handling and transportation techniques are one of the postharvest supply chain issues
that needattenton. Domestic transport for perishable commodities was highlighted
as a concern bANDREW (2007), as produce can be damaged in transit due to the
constant shaking on bumpy roads.

The coefficient of storage cost indicates a positive impact on mango expads.
suggests that careful managementn@ngo by investing irstorage facilitiesto
maintain its qualitynay contribute to increased expoifée importancef investing
in storage houswas also highlighted bgoLLINS et al., (2006)as Pakistan'sxport
market is encountering challengesth fruits that have a very short shelf lifehe
absence of cool chain management and insufficient storage capaatnaibuting
factors inthesechallenges
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While, the negative coefficient of freight forwanmdj costsuggests thatirms may

need to find a balance between eelective freight forwarding and export
guantities. Similar to aggregate marketegative coefficienof international freight

cost is observed in this market as well, indicatingdisnpingimpact on mango
exports. This adverseeffect was also discussed WaTO et al., (2014) while
investigatinginternationalseafreightng between Southeast Asia and the U.S. They
reported thathere has been a noticeable shift from air freight tatire freight in

recent years, primarily attributed to increases in fuel costs and advancements in
container and shipping technology. Hence, the importance of managing transport
costs to remain competitive in the high value markets should be considered.

TabllelD&8t er mi nant s of tpedi i&EEmageok eetx por t i n
Variables Estimate Std. error tvalue Pr.(>|t])

Intercept 76.25 9.09 8.38 0.00**
Source of initial supphfarmer -14.80 4.00 -3.69 0.00**
Procurementiming-mid -20.43 7.99 -2.58 0.014*
Treatment plant faciligno 5.06 530 0.95 0.34
Purchase & production cost (Rs/kg) 0.06 0.17 0.37 0.71
Domestic transport cost (Rs/kg) 1.37 0.50 2.72 0.01*
Storage cost (Rs/kg/day) 1.17 0.63 1.86 0.07
Treatmentost (Rs/kg) -0.02 0.22 -0.09 0.92
Freight forwarder cost (Rs/kg) -2.35 1.25 -1.87 0.06
International freight cost (Rs/kg) -0.22 0.08 -2.78 0.00**
Labor cost (Rs/kg) -0.05 0.14 -0.36 0.71
Other costs (Rs/kg) 1.69 1.73 0.97 0.33

N o t*e**, and*** indicate significance at 10%, 5%, and 1% levels, respectively.
Source: ebdut mat 80 ns

C)Regressi oi aepnElEX Bart s

Similar toprevious marketsnango exports t®iversified EU marketwith 56 firms

is alsoinvestigated witha comprehensiveetof sociceconomic, dummy and cest
related variablesThese factors havalso undergme transformationsof scaling and
ridge regressianThe tidge regressionresults for sociceconomic and dummy
variablesto determinethe mango exports to DiversifitHAU market aregiven in
Table 512. It reveas crucial points about the impact of various explanatory variables
on margo export

Notably, among socieeconomic variables, onlgducatiorsecondaryresulted in
substantial positive coefficienduggesting that anmcrease in educational le\edfect
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mango exportso this market. Hence, this variable will be further obserure®LS
regression.Conversely f o r factors r e prss sadiviies, fegw
variables havehownimpact on mango exports in DiversifidelJ market.Variables
selectedor the final OLS regression include numbef educatiorsecondary, source
of initial supplywholesaler, and shipmenrtsgh, which indicate their signifiedole

in influencing mango exports to DiversifiddU market. These variables are likely to
play a substantial part in determining the volumenwdngo exports, with the
potential ofboth positive and negative effects.

Tablle2 5Weaisghf dedt omiamhganbesxp oDit vierUsia f k e d

Determinants Rl(_]lg_e Determinants Rldge

coefficients coefficients

Intercept 45.80 GAP certificationno -0.013

Age (year) 0.001 GAP certificationmixed 0.007

Educationsecondary 0.027 Exporter type growercum 0.004

exporter
Educationhigher -0.006 Exporter categorygroup -0.009
exporter

Experience (year) 0.000 Treatment typeHWD 0.028

f30urce of initial supply 0.014 Treatment type/HT -0.020

armer

Source of initial supply -0.010 Treatment plant faciligno -0.018

contractor

Source of initial supply -0.018 Packhouse facilityent -0.018

wholesaler

i?;ége oinitial supply -0.001 Packhouse registratiem -0.007

Procurement timingmid 0.006 Shipmentsmoderate 0.034

Procurement timingate -0.020 Shipmentshigh 0.013

Procurement timing 0.0028

mixed '

Sour ce: esfimationsor 6 s

After the utilization of ridge regression,he OLS regression results afariables
influencing mango expastto Diversified EU marketaregiven in Table 513. This
model exhibits a reasonabiyoderatefit to the data, with an adjusted” Bf 0.57,
indicating that approximately 57% of the variance in mango rxp® explained by
thevariablesincluded in the modelThe Fstatistic of 8.2qdf= 10& 45 and pvalue
<0.001) is statistically significant, indicating that thedabas a whole is meaningful
in explaining mangexport
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Outofthevar i abl es | inked with ddicationfimpachono wn e r
mango export is discussed in this regressibrs found that education of exporters

holds a positive significant on exports.aligns withthe economic reasoning as an
educated individual is perceived to handle business activitie® raffectively.
GHAFOORet al.,(2010)also justified significanpositive relation between education
andbetterperformance of mango export business.

Among the variables representing the qualitative characteristics of firms export
activities, source ofnitial supply as wholesaler (in comparison with other sources
provided inTable 56) andhigh number ofshipments (in comparison with low and
moderate) are found to have significant impact on mango exports, whereas
significant impact otreatment type as HWD (in compartswith HWT and VHT)
highlights that it doesnot strongly influence mango exporiBhe source of initial
supplywholesaler has a positive effect on exports, indicating that sourcing product
from wholesalers positively affects mango expontghis market.In a review of
production and marketing of mango frulfHAY et al., (2019) also recognized
wholesalersn their ability to acquire bulk quantities of products, backed by strong
financial and informational capabilitighan farmersin a case studyf constraint
analysis of Pakistan mango supply chal®sLLINS et al., (2009 alsoobservedhat
mangoes are typically acquired from the wholesale market at regular wholesale
prices as opposed to directly from farmer&akistan

The hgh number of Bipments also has a positive influence on expdtriafersthat
shipmentscategorized as high per season, in comparison with low and moderate
shipments|eadto increased mango exporfs similar finding waselucidated for the
aggregate exportsWhereas,for the cost related variableaffecting the export
volume all variablesindicated significant influencexcept for treatment verification
cost purchase & production cost, international freight cost, and laborQiostar to
SpecializedEU exports, he positive coefficient of @mestic transport coss also
observed inDiversified EU exports. lItinfers thatit positively contributes tdigh
mango exportsand it can be suggestduht quality use of domestic transportation
services within the auntry nmay associatevith increased exportsAs per MALIK
(2006), improper transport conditions were highlighted as a factor causing post
harvest losses and, consequently, leading to a reduction in mango eSpmdge

cost negatively affects mango exporie)plying that higher storage costs are
associated with decreased export quantities.

Moreover, the cooling cos$ found to have aegative impactdepictingthat higher
cooling costs may reduce export volumd@fie packing cost influencesango
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exports posively, suggesting thathe use ofbetter qualitypacking materialand
efficient management of packing positively associated with higher export
quantities.As emphasized bMaLik (2006, inadequate packing and packaging
materials constitute one of tfectors contributing to pogtarvest losses in mangoes.

It is suggested that invesémt is needed to improve packing material aratctices

for mango exports. AdditionallyGoLLINS et al., (2006) also highlighted the issue of
packaging, pointing out a lack of consistency in terms of good quality packaging
among mango exporters iRakistan.Lastly, the negative coefficient offreight
forwarder cosindicatesthat high freight forwar@r cost is associated with decrease
on export volume of mango from Pakistan to Diversified market

Tablle3DBt er mi nant s of thitvadr-Brdrdgekdedx port i n

Variables Estimate Std. error tvalue Pr. (>|t))
Intercept 12.84 5.91 2.17 0.03
Educationsecondary 14.28 2.69 5.29 0.00***
Source of initial supphwholesaler 11.05 4.05 2.72 0.00**
Treatment typedWD 6.22 3.96 1.57 0.12
Shipmentshigh 26.23 8.95 2.92 0.00**
Purchase & production cost (Rs/k¢  -0.009 0.12 -0.78 0.93
Domestic transport cost (Rs/kg) 1.04 0.36 2.76 0.00**
Storage cost (Rs/kg/day) -2.58 1.02 -2.57 0.013*
Treatment verification cost (Rs/kg) 1.48 0.84 1.50 0.14
Cooling cost (Rs/kg) -5.07 1.15 -4.04 0.00**
Packing cost (Rs/kg) 1.63 0.39 4.28 0.00**
Freight forwarder cost (Rs/kg) -1.78 0.85 -2.09 0.06*
International freight cost (Rs/kg) -0.02 0.10 -0.18 0.85
Labor cost (Rs/kg) -0.01 0.20 -0.07 0.94

N o t*e**  and*** indicate significance at 10%, 5%, and 1% levidspectively.
Source: eAti mat 69 ns

55 Summary and concl usi on
The comput ati onandL Se x peqrrte smadegti emsma Iny it

mango e xdpiofrftesr esygr oma diedat c al i nsights i
and financi al I ntricacies of manglbetexp
t he f i nalwaesx pcoarltud®8tbekdg wist h i nt ecasti o
and pu&gxrhadwec teammenr gecionsgtn ast d © ontsa i i gni f
impact of theséntweapmaj ovoLbumes, ul t i me

al so observed Thmhe OL&t reygpestsi margin ob
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mar ket was AEDuwdhi ch I rnedai scotpeadb 1 et |, al bei
potenti al ri sksoshAepartteidh rteomnwad ri ioankalle f r ei
purchase & pr otdecOL &nlrisenogdsi ecsqaoesdnttihvee |1 mp a
moder ate and hi ghl cowealreanr | mfg aaldiepmmdmwio s t O S
mango eHxopwoervtesr , tt be kdueh of expsktatedal
variabsesved i n eefparntd mantsg igms fwera

Il n the ShHhUexipaolritseedxtploe tf icoahlt 2vadbSDhkger ve
dri bgn subsattan nter n@agthenddetf reex gd2rtt7 @8mar ¢
USDkigndt ¢the hi ghest profitabilit®La&among
regression also confirmed the negative i
vol umes thBtghtimgi ghéeéx gaorstts Wwlitnidreatsel y
mar gi n. lamoardyd iftiiramd,s char act@rmen i osi mq
I ni ti al suppeéygsosmuprec urma mMent ti mi ngs,

wer e al so efloyu nadf fneecgtaitnngr mango exports.

Th®i veriEUmarekliet exhi bt edctplBeR B/cc owi t h

I nt er nat icoonganld fpru&icgnmatscku cli @ iomg cisgnof $ c an
The net export mar gi n f2or@StDKige f marck e h gw:
mar ket' s potentih&l OL&Sr r&iggewesalpend fti hes s
I mpact of seFeraln$wahoes exportearmse witdt
abte achhigehveee export wvbaoendkw®s®tee d. seEbdmmMt
use of guality packing materi al al so po
exported,heasproddttomowhoiagal ers and me
transportation services effecdtiovredge Hoy
negati veltyeex pipmitcttheids mar k et

Il n coneclruwssisonv,ar i owsmbmar lsdt pmenhses, neduca
exporters, and effective <cost managemen
Speci fmacianltlayi,ni ng a monbenatehisponedi gls e as
consisteéent liynomaeeaadeexports mpomdamlicieniornfg e
scadre al ternati v.el Mi gshheirp med @ c astiizoen | eve
contribute positively to export Vol ume s
Effecti ve ma n argeel naetnetd ovfar icalBlt es, such

tr amportationcaimnfdiicgaanctkliyngboostheas>pdritndv m
emphasize the need for tailored strategq
recoghhei sgeci fi csifarcirfoiliceasnemactk eptl,aysepar
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6 TRANSPIORMODE CHOI CE

Il n this chapter, the anticipated deman
transport services to the -E®raygpgaMliPyni
| mprovements in theseStsadrewi ccehsod ic®ecC reexty

choice )moideleachgphedsti gate deter minants
exports to European countries.( wGitvhe nmati
effects) a@idt Mmxceal L(with random effec

estimati ongaWi lelsitnigmaetsess i n the conte
shipping services are computed through
research met hodol ogy employed in this
of conshmmecs dbehaviLoaNCAdHEHRAROIEBPeE ¢y i myg t ha
are not the direct objects of wutility,
uti ity (S derived. The anal ysi s I del
exporteasinglubatd exporters'’ deci si ons
factors such as transport cost, transi i

6.1 | ntroducti on

The -Bhgoo t r adoew aammodn alcidgnte couenxtpreireise nle
subst amtwinadlriegc ent decatledd admsngprnadg ri eons
I nfl uenctegsd albiyt y asntdanmadaels of (Swimam& p o r t
MAERTENS 2 .00W7e)r | a ite t w0 tdheec adliemi ni shing co
cCr ebsor der t rans adteidontsh ehaivret eprnaapalonal

servecaeamwmornd fyearsr etdhe fAera of globalizat:i
not abl e strogaeeirntcmamsacti ons, faci |l it e
trade infrastructureimmdt cubdsegdectli pn
cost s. However, a significant aspect o

the decrease inmd diulsnsigpmomal catmpdsnt §i, c at | on
vol ulkrersveErt , a202 3)

Traderepsesent a significant potenti al

Pakiasm hamdler the actualization of bene
Consequently, there is a heightened em
costs. Theeguadwuan of trade costs has
| eading to a substanti al i ncrease I n i
Il n I mprovements across countries, fost

tradi nmgt i yiMraHRscO®t , a0 17)
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The principal factors influencing trade
var ideuaser mieryamtmoo,ngk t hese i1is | ogistics co
cost amdl datiamk expenses. sOtmenl|l vent mif owu mia
contract enfor cementi fdoecuesyseunieaysi,gget a&dneo n
neces®egmuyatory costs. The current trade
represent I ts actual tsagei matehyi alt t r T
persistent nat ur e of Pakistan's foreig
I nfluencedosbygy tndderas seeqni neieni tmad a eu
Il ndependence. To fully capitaliiese dEmakit
needs to gain a comprehensive understan
Prioritizing a detailed examination of t
wi || enable the country toe¢emhamwmece ietf § ec
within gl obal net wor ks of pirtesst @dtei ocno s & |
Paki stpaorn eman ally gain competitiveness 11
Despite gl obal trade competition I|,eadincg
Pakistan experiences comparatively high
This discrepancy can be associated with
i nfrastructur e (Maordp [2a0gli%Bshtei cesl esvyastteedmss hi p
Pakistan adversely i mpact the competiti

mar ket s. As shipping costs risensbessioe:
expogbiodg and diminished returns for the

Within the cownd egltomd!l cmarwpldtid, higher t

counterbal ancing measur es, sothensstawerc
t he exrpoads s, t o enabl e firms t o rema i
particul arl y ndreintssnwieebaori ar edbexport actiwv
| o-gvr omhartgi nsn such scenari os, even minor

determine the distinchoossedbetmweernppriof et
i ntricate relati @nsthd parbcet wierems 'shc omp atyi

more challenging i n etxhpeo rgtlso boafl fmauriktest plli
I n the context of Pakistan's mango expol
hi nges on | ogisFigalle c@hei dergatsitarcss enc
I nl andr elxgptoed act mangoesouncingdgjngranspo
firms, treat menitnggppdndcadebnsger ipmg ks hi g
I nternational | ogi sti cs cost s, pri mari |
portion, accounting for approxi mately 7
I nsi ght I s that -ahaceahucstiigonni fiicanhi gy ea
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profitability, positioning Pakistan a !
al ongside ot heexrpomajears rmharkggor Bcaal | t anad
manfgoecpgatfgpas tnmaer ket | s thmi sdtriadre gofc t

mode by the exporterlsn twhied hcey n@rmi aa,iirteix
sel ecting -etfhfee cma svte cnoosdte ma biemii 2 e ap rofoirt

gain a competitive edge in the EU mar k¢
Logistic indicators affecting Determinants of mode choice
the export process; (air & sea)
----- »

e Transport cost, transit | _______
time, and loss & '
damage. efc.

e Inland export-related
activities
e International transport cost

.
Exporter’s willingness to
pay (WTP) for different
attributes

e Efficient logistics

e Tess total landed
cost

e More profit earning

[
h 4

+ Economic mode selected

EU Export |—¥

-

L 2

Rival countries’ production

-~

Export

F 3

+ Pakistan’s production

L J k J

Non-EU export Local consumption

— Trade flow

---% Impact variables

Figule FeE.amewor kbmdngPaa kéd xspoarnt t o t he European
Source: i Alukorasi on

To explore the selection of an economi
the preferences of mango exporters reg
sea) for the EU market are investigate
fachadbfecting Lmokdeer tc hsod &l eeg mpdotehcomdt plor t er
perceptions of transport IFigiudat Exmpord
perceive air transport costs as notab
relativel pi t owr §d9sB&80t i s perceived to
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whereas sea transport I ncurs a glei,ghaeirr t
transport is associated with mini mal con
perceived risks (4.15). Meanwhi | e, for

have a higher value (2.79), whcleysea. 29

51 (1 =very low, 2 = low, 3 = medium, 4 = high, 5 = very high|
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Transport limitations
Transport mode: - air . sea
Figu2e Ek.portersod perception of transport | imit

Source: i Abubbhashegéd oonn survey data (2014)

Regar dengeerixcpyoort ers are more toanepoet

compared to selan tariarn skppoarnts @00 i2Wdr.cdhiane e s

of fl oading (3.56,) vaberaasersie@aust riannsp®r t
ch

of fl oadi ng ances (0.39). For speci al

wi t h more flights (2.5) according to e
specialized containerrs t(rOan2s2p)o.r tE xapso rhtaevris
l nsurance concerns (1.07), whil e sea tr
l nsurance |1 ssues (3.45). Lastl vy, shi pme

serious issue in air t sposporitt @6s. GHYpr
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chall enging AmMangornt hé8e9kntire potent.

transport cost , transit ti me, |l oss &
Il nsurance were identified ashda heelmoctti
these attributes stems from careful C C
| mportance of each factor in determini.

mangoes to EU countries.

Il n analyzing the kepodetéeromnBakssbanm
t wo pivot al factor schaeRiegudnes vee.ak §s ma a
di screpancy ded waedhe a.i rOmnalver age, air
shipping process, requiring only half
| engt hy period, averaging-odl8e tdvaeggesn tTihm
cost 1 n the cheiltye eeXp cerxtprist gipno rRa knigs tb
commands higher transport c?stls, cwintth a
transportation, being more economical,
USD/okgl yTehxi psltah enssi gonéi d emxgtoirares;s wei ¢
selecting a transport mo d e, emphasi zir
time and freight charges in optimizing
30 = 2.0 1.9
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w20 a
3 2
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30.5
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0 e 0.0
Air Sea Air Sea
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Figu3e T6.ansit time and fretgBur cphear(g2eGl 4£)r om

Sour ce:;: Aut horo6s il lustration based on st

“Exchande USDt Ry 2004 )
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6.2 Choice modeling theory

There are sever al di fferent waymodal svhi c
Il n general, they aretitd aBasifec edniats @afggo
aggregate share of a particular freight
di saggregat,ée hemotbalss c (unet of observatio
taker 6s choice of a particul ar freight
modélasre tended ctoemtlna mb Zasae¢d oon behavi or
di saggregate modleé smbreespeéetieinpt edot bhe

freight transmpakitmag. oM haelreeficn®n it cou
particul ar context s, the disaggregate n
theoretical Pogudeob. view (see

THURSTONEOPRPZ)d the ground for random util|
of d@edédracteristics (or attribuoged)heon
choice prMchhabaflli9tTieersmal i zed the random u
( RUM) approach and devel oped Lauvsk®&Et i st i
WoODWORTHL 9 &8®dNnducted the first TRoidetescEERT
choice ntxpebCHH)e stands out as a widely
i ndi vi dual preferences, of fering resear
preferences among a set (lofBepr oaglr.a,m & 2 3
foundation nesathnsd amr aamaspabest framewor k,
uti it McFRabbeEonr ¥ 93Bv;l ERE , al2.0aInd) consumer t
(LANCASTER200 1)

These theories posit that a program con

eval uation by program participants 1is g
program i tself. DCE proves &essenti al f C
progonampol i cies Ekatsteane enthdr meml W0
datNooret ., al202Zhe met hod excels in ident
| mportance of attributes within a $progr a
of fs wmadespondent s. This capability pos
understanding preferences and conducti ng
worl d i mplementation or existing dat a.

During the data collection ptaaessag DO
deci-makinng in the choice experiment, a m
clear explanations i s deemed essenti al

respondents with several alteramomngyetshanr
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For Pakistands mango exports to the EU
a conceptual basis for analyzing and 1in
exporters. Pakistan mango exporters are
on ntsrpa rott haenrd e lraatdeed at tri but es.

6.21Condi tional | ogit model

The discrete choice experi ment I s usual
maxi mi zation behavior by the decision me
study is on the mango exporter's selecti
net iprofThis choice iIinvolves-redmdiederaitng |
such as transport cost, tr dhstihe tainee c tair
transporst nmaoddé@a bter nti ves @i tehd smh aa scshood |
with distinct levels ¥) ocomprigesThé dt
compomentand a stochgdstic component (
Yoow - ( 8).
ExpoiQwel | choose a speCof@ 1§ fanasnpdor anl
YO 1IQ B AAT OAMEFEDDEK 1 9 A3 PENAKI V& LERMAN
(198H)e, probability of choosing an altern
0 0iY 7Y ( ).
Substibhetdromg uti |l ity mod,el from equation
0 Oliw - w - ( 8).

0 JDiew w - - ( 8).

I n equ@thiroepresents the probabiliYtays of ¢
the random variables reffxbeentngg@ulutetrtn
wher eas, ( B).pwequattihen syst ematYi € acso niphoen e r
di sturbance componenY.A(Ssmuonb tegi viehd qutait i o
(6.i4) independently and idehtiexalleye diva

di stribution and a fixed ofarcjpoami bg he
represented using the following logit fu
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- Qo
L ;
B Qo

Mo Q ( 6).
This can be estimated with(MabbDfipan di9t8i3¢
Louvi ERE, aRP@BO0OYf ol |l ows,

® T fTe E & - ( 6).
This is the main wifsedthemobeslerived whitc

alterjbgtdeei sQoaimdgéabe}lr are the r é&hefvant
the transport moldiBfi HBhe @aefafmedicenat & b

through the CL model, capturing the ir
transporltastoegdeprtoMabefi egt s t he i kel i
alteraobimveéehe set of options availabl e

The Conditionalr eddgist o(nCl)h emoadseslumpt i or
l rrel evant Alternatives (I 1 A), which i
from four alternatives remain unaffect
alternatives f rloan itohne ocfh otihcee IsleA .peaVoigoe r
il nto the resullbsvi ekt ,CHIORDCre tmaadlR.0 Anot he
| i mitation of the CL model I's the ass
exporters. Less troestthrei cCLi vireo deaellt @ rnncd tuidves
| ogit or | a(HemstHeER |, 28006 Mo del s

Accor dGaArgéeMENENDEZ (a210,0,4t)he i nterpretati ol
conditional | ogi t mo d e | di ffenaregexphipbc
| ogi t . Il n a conditional | ogi t model |,

dependent vari abl e ar e not directly
consequentl vy, they do not provide 1 ns
tympally seek. | n t hi b imofd eule,n ceecasc halslett |
of the various alternatives of the dep
coefficients are referred to atotfritbhud
deci-maker or the attributes of wvariabl
chosen mode. | ndi vi dual s6 preferences
estimati ng tthpeaiyr vwalluleisnngness
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6.22Mi xed | ogit model

Due to the I imitationsi @frevh,® u€il samlcttl & lomea
approach iIs to use the Mixedilhdgirtacmo daels
expaerathear acteri stics wi t h vari ous expor

(ADAmWI c2t , all99 Mhese I nteraction t er ms
heterogeneous preferences, thereby |1 mpr
esti (aekeng 19979 address I I A violations, |

vari abl es sitedal s <lhqageacteristics relev
l ncrease the deterministic component of
(BATEMANt 20I0R® L Fet ,2a0IDWi t h i nteractlhh omodelr ms
the indireant iwstislpietcy (Rbuwere#d ta2s@0f0p)l | o ws

® T fT® E T 176°Y E 1707 - ( 8).
Hermerepresents the-spemhbhén colsoekpecbromMi
and(whetYeYt dY) S the vector encompassi
Addi t ijotnpat bgst i lkduitnee ntsheon al matrix of cCo
with the interaction ter ms, capturing t
function. The mo@d®l sgt v eenti xde da § wati it o o d
i nteraction terms. A prevalent method to
random utility mopdedi fwict hc oienfdii wii cewndls .
utility dern veaRfeory mdead Qesmnexpvessed as

combi ndtainodn ofncorporating t-he stochastic

Yo o - ( 8).

Il n eqU@ta napresents t heQdmd ad & wirs¥ad nt emank
represents-stpleeifnmndi wiecdu alr- 0§ tcloefiici dn
value erromodelrm.the dchhoisce becomes det e
and unobsefryedaret iklniowwh (by the decision

mak@rhooses @lft earnnda toinviey i f ,
YOYlQQ (9).
Il n t heod@lIL , an underlying distribution i

density of unobsendedulugsadudarnyt!l y, choice

from this denCsointvye rfstemngtdied m & heeWér se coi
The dni kegi t mo dde Is,c rled ien gc haony e model wi t
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O )i n stpheeci fic form, (&Yt |alnlecdwsi nf cerqutahtd c

of the model based on these choice pro
model, where the model s typituwtaillliyt yd e,
then deriving the choice probabilities
0 0 1 " s—Qf (ap

It can be deduced U haft ahdece@bombmhl
alterQatisvequal to the integral of | o
coeffodieweés the densQrisy, ovhcobf epeadt
vector of—p&eegmat@®&pe | is defined as,

Q

0 f 5 o (&}

Therefor é @8PDeagqmualbe owr i tten as,

- Q
0 " —Q a

5 o Q s—Qf (62
It is important to mention here that t
donodét hdadwe nclexspagdessi on and are approxi
Hence, It can be summarized that t he

averoagel ogi t chodi te pvabalbilidt iadgfs diahfde
each | ogit choice probabd@s+Thei mi wed gt
mo d e | becomes mor e 1f obbuuts tatb yt hteh es aanded i tt
chaldngenigo obser Vvef pred @clenicedi (i d u asl

model ed as a randonQ gar iHebnlcee ,wiwiht ha tdhe

the integra(@friomm egquadgi @aned over the
the unconditional choice probabilities,
- Q

’ " —Q a

0 5o QA s—Qf (&3
Which i s again the weighted average oV

the densityl)of coefficients (
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6.23Wi Il |l ingness to pay

Il n economi cs ;t-ptalydVTWwWielf leirsgntes st he monet ar
economic agent I s iwiel la ndye gior esdp egyao dt oo ra
conversely, willing to pay as compensat|
desi MGabtret , al2.01 4} redfudlejced st itvhee val ue o0
I ndividual s attach to goods, services,

i ndi vidual 0s preferences, I S computed

esti maMTiPomese.asures <can be dir'esstd e fdfeirciv
using the foll oMAsIgERDL (ARAIOL,E&)gi ven by

t wy 7 DTY T 6_

HerweYOor epresents the willi®@gWwWessthe maygft
utility associatedYwi $hthaamaaimomabaoyi l
attri bcwtse i0Senpcrei ctehe model esti mation pr
coefficients, the cal culaaltseod awi | @ $ thigmatse
from a particul ar probability di stribu
sufficiently | arge, the maxi mum | i kel iho
exhibit asymptotically normabamplses ., but
reasonably assumed t hat t he willingnes

di stribution corresponding to the ratio

As the precise distribution of the WTP e
besmggested in the Iiterature to constr
val ue. One such approach is the Delta me
di stributed. The variance of -oONTdPeri sT adyelto
expanoiuood darhe mean value of t he variabl
calculating the vaAssauonomiendgotrhathi shexma:xi
estimates of the attribute coefficients
asser twsy, t beeti ng a function of these nor
asymptoti@GAatmat makO1lyg)

®YS 0 I—m O YD (&b

HeroeQw'YOi s expressed as,
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D OWYD YD YD COYOO'YD,

pit A . ¢ pT TIT . g (&b

Hence, the confidenoe |ilne¢eel alca $0sanmiW @
©'Y0O are the partaadbwider irvdasepiades rteo§ pect i

evaluated at the maximum,Ilj,kel idhmdd e
representing, respecti Vealnyd adt hteh ee sd 9 tma
covarianandd,ofcan be eXypréessé&v’Yasn this
constructed comfriadmpmesemitnsg etrdviealt,he st a
nor mal density. Tehji s i p cjagl, whee erdo tuess
the cumul ative standard nor mal density.
I's known for Its simplicity and its t

(GATTRt , aR2014)

63 Choi ce sets and experimental de:c
Il n experiment al research, discrete choli
respondent sé preferences (choices) by
drawn from all the possible choice set
deign principles in such a way that it

estimati on rda cwirhedineea (BmoNE&®RIABAMOWI,cZ2001)
Correct specifications of the attribut
from which individuals make their prefe
of choice experiment afBdNNERBeAMELZDtQiIlMma't
The alternatives that are presented t

unl abelred.nsfFance, the base scenari o m
| mproved version as hypothetical al ter:
To maxi mize choice survey validity, C

rel evant and deterministic from respon
the choice set (number of alternatives
t he rothraend, sufficient variation among
respondents to establish statistically
made. Respondents are needfefds ttoh dte @frfee
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bestbpessnformati on about preferences 1in
of the wutility function).

The steps foll owed for designing and pro
1. Sel ecti on:Sefl eattti roinb ubtiuetse s | edf aotrth esabigetovioii ¢ e
valued in the study. This is wusually d
di scussi ons, prior testing or di-rect [

evident because of the nature of the e

2.Assigni ngDitfhfeerleenellsevel s are assigned
each attribute should be exclusive and
should be realistic and practically act
3. Experi ment:&ft atesgig hiziog gesis usadttrobadm
| evel s into several alternative scenari
4. ConstructionThoef phofickesetmade at t he |
stage are grouped i nto ehporeenstets s to I
5, Coll ectingEpuméreaceacdhe <cards wi t h e a
number , conduct the survey and <coll ec
esti mati ons.

Experi ment al designing is a techmieqgque t
way that attribute | evels are combined i
I nto choice sets. Il n designing a choice
t heir |l evels to be included in the <cho
properties needed ctaodebsei gati thago nsetdaogged n ati he e
meaning that attri bwtadawhepe uaaohr dleatee
attribute appears with the same freque

bal anced ar e call ed 0 rptohsosgi obnl ael  caornmbai ynsa t
estimable. Additional c o n s iodveerralhalpol nist yi n
bal asmmmceyre that no choice set contains a
selected or rejected by any rational per
The best possible design is ahpeoassi blact
combinatioheso&dnadatthebr | evel s, however,
practically not easy tTohaernepfloermee,ntf rianc tc oc
desi gn; a Subset of al | possi ble combin

criteoapta muaflfifteyrea ndRdsse t , 220 0 REE& BURGES S
20pPcran be used to reduceobl Btthebpbesi bV
opti mal subset without compromising on t
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The main featmuale ddsitdires oird htolgaot attr ik

i ndependent variables, 1 .e. have zero
the effect of each variable on the out
economi cs ,onroeme sl cewagkesdtn hgansport i nd
to use the ofAtrfhhaglnalOdexsri gns

Even though orthogonal designs have be
researchers are aware thatealritshmgomat h
tasks and often the designs include d
more robust across modeling assumpti on:
(Yaoet.2a0IlL5 Therefore, orthogbotowal caésbgas
regression model s, not di scret(Rosekhoi c
BLi EMER 2009} I' s 1T mportant to note-i#hthat
parameters but the cholicereprobabilitie:
Hence,atdlvteerdnesi gn generation met hods w
desi gns. Efficiency measures goodness
variance of the parameter esti mates, |
whil e a¢ tihme saoonntrolling for the degr
esti mates. One of the most popul ar met
t he mini mi zDeeriromini, oh tbBe defined in ter
var i-amwcari ance matr r i X ( AVC) , whi ¢ h, i

derivativ-eskelfi hdb®de¢flfdgmrd taireddnya,t i ve i ndic
efficiency i s bDaospetdi noanli ittbyei 6wl | owi ng

D-ef f i cipamcywspjnjo (ay
Hermg,s the number of factor s efdnastt hea
number of requested runs. This measur e

runs (in percent) that would be requir
the same value 06 -¢Dhei die¢e mecyni mahoe r an
One of the paramount reddiircemerit defsorgn

the good quality prior parameter value
good practice to gener at-ef fainciiemitt idad s i
(random designs or orthogonal designs) .

basi s -tiensta fprreem which a seated. pAl toer va
I s adémmon to base prior parameters. on
Recentl vy, many researchers have hi ghl
designs when dealing with themstnasetd
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| mporitsaretf fi ci ent designs can obtain mor
sampl @BL EMBRROSE 2005)

Il n this study, to explore exportersodé pr.
experi ment techniqgue of stated preferel
met hodol ogy. Based on its stromgervisiteat
more reliabl-effeisc¢i enmtt edesiagmd was chosen
experiment . At an early stage, after do
meetings were held with Pakistan mango ¢
o f Pakistan fruit & vegetable exporter:

providers (airlines and shipping | i ne:
departmentsdé officials to discuss the r.
t he spoencsi fafcatthe study area. As such, b &
expert interviews and meetings with the
Af ter starting with an i1initial I i st of !

prteegyt fml |l owi ng t he pGoasetd ade).lAstutgrgiebsut teeds
selected for this study and Thbkile 6o0rres

Tablle Attri butes and their |l evel s for air and s
_ Air mo d e Sea mode
AttrlbSta'Lev-leLe\/-2eLe\,l-C~1-:- Sta'Lev-leLev-2eLe\/Lf:ta
guo guo

Transpo
17 13 15 19 3C 2 C 4 C 5 C
(Rp € &g )

Transit

(ahour s 1z 8 1€ 2 C 2 € 2/ 3C 3z
sedhays)

Los sl ada

(% of sh 5 2 8 11 2t 1¢t 2 C 3C

quantity
Frequen

(nr. /owee 7 3
| nsur an

( % loofs s ¢ 0 1¢t 3C 5C 0 1E¢t 3C 5C

d a mavgad) u €

Note:-l1lLevt®heend-3Lemekach mode are hypothetical S
Source: cAmphbobmads on

n

10 14 1 2 3 4

To analyze the relative i1 mportance of
attributes i1 dentifiedtfanspgpxmptercoment atr g
& damage, afhidreguwrdasricgter.ansport cost, me as u.
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siganticshare in total export cost (es
selegtedn its potenti al I mpact on exp.
| mportant factor in adopting economica
mango exnpecrttite veness in the EU mar ket .
payment vehicle, 1Is also i mportant to I
The second attribute, transit ti me, re

shipmentorfirgoimm iptosi nt to the destinati ol
the higher are the chances for mango t
The third attribute involves the | oss
commodi t mnmanNda)eshand Europe as a distan
exporters, It was preferably considere
observed I n t he existing l i terature t
exporting to tbefEE®rbgag 86& heasl pf t he
Frequency, number of departures per w
flights and shipping |ine services for

L a
hy
e X
e X
h e
| o

tly, because exportees| wes e &vedayyagod
ot heti cal variable of i1 nsurance was
ort | osses during theéeomehttlpaiinmgr ental
orterbseiamfgbe eameyd | nsuranceéei pponegc tcioanp
ce they are paying no premium for I
k for i1its prospectseaocohihg mankext

O 5T T T W

Th
Fi
t e
p a
fr
Fo

generation of the fi nalstexpe rp rnoecne
st, a fractional factori al design w
t the accuracy of the experiment a .
ameter estimates) for thed goenn etrhaet iro
m the pefbdbit csendydeasiBn was therefo
details on experCHoebtETRI CRI@B4)3ni ng,

= 0O = 0 = O

' I, 5 attributes were identifeived,s
add lon to the status quo).maTthriisc erse p rv
results in a total of 1024 possible ¢
di fficult task for exporters andthalsmos
combinations. To make the survey | engt|
final choice sets weKeHFEERWOOJe ¢ pi 2F ib
respondentso comfort and capturing the
were further arranged into three bl ock
on blocking techniqgue i nowvt aate d@addddi)c ¢

Over
i

-~
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Each respondent was presented with one
tasks with four alternatives each and a:

mo d e . Thus, choice data cont ai-aammsgpemicnd c
guestiirenna ol was used to collect 100 ex
I n fédaee IinErperement al designing was d.

package NGEMEH MTRL,C2201An example of a
presedbéetkei Bot h, the choice survey and t
this study were completed at the same ti

Tabl2e Bampbece card used to collect data

Attributes Air Air Sea Sea
(Statu¢«(Alter (Statu (Alter

TranspORup&a@gt 17 13 3 C 4 C

Transi{tbhoumse -dads 1z 8 2 €& 3 C

Loss & (danoafgeshi p¢f 5 2 2k 2 (

Freqguenmrcy of depar 7 C 3£ 1 3

|l nsur &@dn oé¢ | oss & 0 1E¢t 0 3C

My choice

Not e: 1 USD = 100 Rupees (2014)

Source: Authordés designing

64 Empiri cal model s specification

Int hesitruafy andoef fci ciagdnhes spridwdhst@iedSSs)

KLAI BENYONHAEFEN2 Q& phasi zed that hA%@VvVer t he
i n the fixed or random effect model s, i
| eads to poor performance cianusgi#e dwtetnigo n
t he modddeilt.iaodmall ayced arekpert megaoamdl desi g
usedhi s sitmutdegodrsc ¢éepf Haebcsto rgoeetds | nt d st hen athters
desilgmst h,i st cemasient em @ierpft o rbaeacdo meesn be exc
from thEemoaelt he basi s ,tofientkehaepbasobir
i ncliudetdhi sreopasgdNombdel seor et |diad ¢ uf srsaende
I 6 .,2or m$ouhdapomwmnwhi ch the foll owing mod

Y 1 Y6 T YY T 00 1O 1O - (mad hec (@B

Wherei mditae®j=1. .4)r,@ecti vel yexdporotteer st haen d
chosen transport mode for e X ploeependemg u
vari able,YY deeptedenss the choice among f
air alternative, sea status quo, and see¢
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transport cost (TC) , transit time (TT
Il nsurance ((@Bh.asEdraetni cestCLmatded . wiAtlc ot L
SAGeBl&Et (a20,1,4t)he CL model I's subject to
@A(i ndependent and i1 dentically distridckt
new irrelevant alternatives wil/|l not a
known as the Irrelevance of | ndep&lnden
mo d e | assumes the homogeneity of resp
unobs@@addom deviation, all responden
To address these | imitations and enhan
of t hmo d@U (loxVvIiERH 200Q00)These ext@Xsi on
assumption and permit the incorporatio
estimation. One notable example i s miZX
I n equU@Phadseen esta matxeedd alsogi t model a
two interaction ter ms, the interaction

(ED) and the intgea¢ttDdnwodxhdeersipeomid ed a(sh

~.
v

Y T YO Y'Y 1 0O 1O 1O 1O f OO a
{ 50 1 00 - OAT M AEEARG (&7

65 Results and discussi on

Conditional | ogi t model s of fer advant
componentisn (the wutil i tytlIfyunacntdi oind eanrtei ciar
(ax) . Thespr onoideeed sstrai-fglhtmoewprdsc<il o«
probabilities. Howeveirsoacdptmineaetpoaf el
represented by the unobserved dat a, an
t h@Qassumphi bagit models. To address t
representation of preference wvariation
mi xed |l ogit model becomes a preferred
The mixed bogrtomodet hree key | imitat
analyzes unobserved (or random) prefe
substitution patterns, and considers c

Unl i ke condi t,i otnhad hhioxpe tt \neveibeelle afcl heixel b i
not relying on a set of fixdgy. cobebtia
assumes a distribution of coef fQg+ents
This distribution of coefficients effe
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the | ogit model . Firstly, iptr emhed elnc etsh e
t hdee c i-lma koenr s . Secondl vy, It I mposes a cor |
alternatives. Finally, It represents in
model ' s capability to captakr e gc @pmmplcex swea
The conditional | ogit model with fixed e
Paktian mango exporters comprising of 3,6
of attributes influencing choices among
mo d e | exhibited a high | evel of statisti

rtai o testsqwiatrhe astcahii-sali ce o®0. ®G&F)4, 0Fudpes
significance of?otfhe . 2t3tmoieteUitdatsecsi ddhti Rg |
approximately 23.01% of the wvariation |
Turng to the specific attributes, each c
i nfluence of the corresponding attribut
alnaetri wabl3 Whisshows the results of t he
model , al | mode attributeswharch 9 madwrmr att @
these attributes infhgemodadet e ThhroBaBIrlki
codgtransit time ame NMassabll damawbese sign
expectedcxhRdsul tt $ref cerx paelclteendaegpitaghtfisers , f r e q

Transpadeimoosest ates a negative associ ati
of the chosemapeddd er may ahi keltyersawitt vle

modwei t h rel atively | ow trawapoaktsacodiscd
a studtyerarfi ndaet s of tr aGarRgeMENENDBRAL € ad h Qi
(2004) , where it was reported that an
significant reductions in the probabilit
Furt hehmornee gateif ¥ @ ci ent of t 1 ansaftf ecit me
probability of choosilhg mapogygtaer MbDHel
shift from one mode to another I f there

Simi,] arbys &l dameaxdhmbdbgve opf Imoadte. Thleoi Cce
significance of t hiigmpattanobet p exrhiiegtipddirigd
commodi ty, sttoh asGrasmMges,NDEZzZ (@20@4 B0

reported the tsiami liarc rfeidrmdisthig@adyfa egoods
transported by ship woul-thakekse!|l gptriesag | t
transport dMoreomvepti bhe adverse effect o
shi pment s on mode choice S al sos obser
coumtterriit i ve rfersailq uenafy tHFgobtasvihtihcitemd
unexpeicgred although i1t is signiSfiingdnatr | ayt,
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WI LMSMEISERANCHEEZ 200 9) I n t heir study of
I nternational transport cost of food r
mode choice negatively if at tLthes t $tyghmee
significant possuturi@mfictearas f fhiaowii edrgt ao fhiigh
Il nsurance | Poael&ReNDI(RRIOIAIZNHd yg.h | i gihit cerde a she
I B hi pipnaigr ance s esrivgnciefsi cceama gmandpeaktt u o al

Tabl3e bPeterminants of exportersod transport mo
Attributes EstiiStd. zval P>|

|
TranspbRuUP &g 9t -0.0. 0.0 -7.1¢0.%0%0
Trans(thoume -dags -0.0( O.0( -7. 0.%0%0
Lossgaémage of ship -0.0i 0.0, -8.1(0.%0%0
Freguency of depa -0.0( O0O.0( -2.:0. 00
|l nsur &@dnoé¢ | oss & 0.0 0.0 9. (0.%0Y0

N o t*e** and*** indicate significance at 10%, 5%, and Iéxeels, respectively.
Source: Authordés estimations

Further mor e, a Eaeabldel, ebl.fdaoocstc umesedal wi t h
attributes. The af iwgdihn g sh eo fd i pshceugsi sonagoshe huoc
( mai n TEnfef eecstt)it. matmspohdi caoatses t habwniotn

Il nase i n trmengagptoirvie lcyp sibrmpaabe tk o o nchhan cse o
any givenSimddegso edff f or eat s riabnusti,&aldobi snkee
damaegree al.s oT hfeo unnedgfaftiicvieend s of t hese
n elevation 1 mn¢ehease vaheepr onbgtbh é n t
| ter.natHowdeposi tti ve estimate of Il nsurt
ercentages of I nsur ancsee airhei kaddes chooioadt e
Xporter's continui.ng with their currei

Ro

® T 9 D

n the random effects model, the exi st
f exporters was al so aencaolnyozneidc bvya rs paebd
ndiec aotfi vt he characteristics of €E€hpsoet e
oeeicoonomi c variabl esteracitnoontpedesedi
he influence of education on the rel
X pornmoearedst hainde seoorntdeoket lex pienfilemerec e
el ation between | ®@8s &r a@drsn@agrtFamadace x
| terbhbdedwveati on wi ti nesruaicaicgeni fi cant w h
Nt eraekpenamdiacses & damage -saicgmilEditfceamtto
hownomngedhestwift cadmii ngst atus qudheopastt
oefficientindfer adurcebndiuccmft erdswetklipati hesmusg

oOw —o ~o—~0n —0 —
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oppbuar ey mortesc nltiikneuley mango exports via a
choosing aiThe adl secmaa dsitvates 8 guel ded si mi l
air alterntér aedu dateiodino i se fDiugmi fi cant |
mode owoHoisceea wh etthees i gnppaecrti ieontceseizasc tao bosner v e
nNosi gniTheamdsi ti ve coeht ecsaggpst h@mft ddyda
educati omi tehxepvoerlts iprosurtaned y i hf haedcef
cont i nubansge waltdher natt@adnes a g @isdt 4 tou S e@U O

Lastly, for sea alt drnntaetriaveetxipaat toemgjasavt it din
al so founldy siigintide ctatngigec h @ hic #ffgroa@mr st at u
guoséea al tTehren aptoisviet.i ve coeif hi eriemdii aaft ee)>

t hat, owi eRehagédditi onabhgyean boseRkR@edns
| i kel i hood of choosing airistattasnedao | go
t hhegositive i1influenceoobi tdaurctat i cm,s e a maai

suggesedogat hen pl arysi mmapot itdde oens @mbaet ap ts
for air statuwsdrautohe nEWhango

Tabl4eDebt.er mi nants of exportersé6é transport mode

Attributes Estii1Std. zval P>|

TranspbRup&keg9t -0. 0 0.0 -7.:0.%0%0
Transi(thoumse -dads -0.0 0.0 -7.:0.%%
Loss & (dasoafgpped 0.0 0.0 -6.1(0.%0%
Freqguemnrcy of depa -0. O 0.0 -0.:0.71
|l nsuir( &@dn oé¢ | oss & 0.0 0.0 7. :0.%0%0
Aidiarub hasse altern

AiArlternative -

Losslagnage | Expel -0.0 0. -0.(0.514
|l nsurance | Educsé 0. | 0.1 2.10.%05
Constant -1, | o.: 4.:0.70%0
Seﬁatus guo -

Loss & damage | [ 0. | 0. | 0. 0.6
|l nsurance | Educsée 0. : 0. 4.10.%0%0
Constant 1. . 1. 0. 0. 42
Seﬁaternative -

Loss & damage | [ 0.0 0.0 5.:i0.%0%
|l nsurance | Educsée 0. 0. 9.:i0.%0%0
Constant 0. . 1. . 0 0.90

N o t*e**  and*** indicate significance at 10%, 5%, and 1% levels, respectively.
Source: Authordés estimations
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After discussing the infl uC@amddLmddalt tr
TablsepréseWdI & atthueesfdemi venet mgdBPRE |liect
the preferences of mango exporters 1in
values signify the monetary worth assi
attributes i nfclewe rceiteangteenathnesiprimo dacTihoen 9 5 ¢
conf iidretnedrevra | WTP val ues hasientpeehepdelt

I n terms of transit ti me, a reductt e
ML moadcecmpdroedt he .CLThmedehnbadenderi nther W
modelggests greater uncertainty in the

| oss & damage, wl t2s5% mr ea usd/T ke go diffeorr€£9 4no K
and 3s./6kbeg R or the ML modebrar@ahswi lilnidnge
e x tfroar a decrease wint hl otslse aMld mMadmelgees
rel WoIlRlael ue due to precise confidence i

The I mpact of Il ncreased frequency, on
contr asetfiemgnges. ThesClh MWJI®BdIkfgi, Odvibhd d R
mo d e | suggbast o war mWT/Pk go.f TOh.i0s3 iRmpl i es
captures a more conservativeFopr dfnesruerna
recovering 50§ec ovall wes,s Rotdlammaodel s est.
bet ween 1. 08 Nontdahlk.y4nlegRs/ikvge. sign i s a
specification, wher e et ha ghhes p o redmastedes ap
WTP for mul a s(p@ejfice.fg.caitn ooontnr ast to tr
values are preferred.

TablI5eWi6l.l i ngness to pagnepoekpmotdershbobce atti
. Conditiona Mi xed | og

Attri Conditi \wrp'| owuUpp WITPLow Upp
Trans 1+ 40w i ©0.: 0. 0.:0.! 0.: 0.
t 1 me
Loss ¢ o559 i 4.¢3..6..3.1 2.5,
damag
Frequ!f 1 dep 4 6 (0.. 0.(-0. 0.
| S Il NCTr e
I1f 50% o
|l nsur damage v -1.( 0. 21..-1..-1.!( 0.

recovere
Note: WTP i s/kgne ddowreed ainn Rpper val ursundadgdi cat
Source: Authoro6s estimati ons
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6.6 Summary and conclusi on

n the exploration of di scrsetien cPhaokiicset am

Condi toigointal ( AL) mo d e | provided valwuabl e
various determinants on the | og odds of
such as transport cost , transit ti me, I
significeentt exeegreatpnity et hat ni hbesasd actors
i nfluence the choice of transport modes.
positive association, suggesting that a
Il mpacts mode aw@whoiladg,y ifroar exgiong er s.

Il nthe Mogied ( ML) model , the random effe
findings. Similar to the CL model, nega:
cet , transit ti mendiarmdtelddans ek adad&md pait b s
hawe negative I mpacbf oselt det il.nmdklehthgrroead ttiel
the positive estimate for insurance unde
positively i nfluenced exporterasr'i abhebsce
education and experience coefficients hi
choices across different alternatives,

socioeconomic characteristics.

The estimation of oCLt haen dc oMrip untoadt&i i@samyloefd W
( WTP) values, providing a monetary meas
alterations in various attributes. Not e\
10% reduction in transidt ttoi mehei ICLt hmo dMLU |,
greater valwue placed on time savings. S
WTP for a 25% reduction in | oss & damage
mitigati on. The divergence icry WuURgeatlt g
nuanced preference captured by the ML 1

among exporters.
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/1 MPORT DEMANXPAONDOI COMPETI TI VE

This chapter aims to investigate the import demand of mango in the EU market and
the export competitiveness among its leading supplying countries, with the usage of
secondary data. Almost ideal demand system (AIDS) modeling is pepos
implementedto do import demand analysis separately for two distinctive trade
scenariosextraEU?® and intraEU? trade.Different trade indices are calculatem
examine the extr&U (nonrE U) mango exporting countr.i
advantagein their mango exports to the EU market. It aims to understand how
variations in mango export prices, hence the quantity supplied by the exporting
countries influence mango demand in the EU. The estimation of demand elasticities
Is carried out to assessetliimpact of expenditure and price fluctuations on mango

I mport demand. Paki stanods mangao expor
leading exporters to the EU market is explored to look for valuable insights into its
evolving dynamics of mango trade andufie implications for export growth in this

high value market.

71 I ntroducti on

The global trade landscape is constantly evolving, driven by factors such as
technological advancements and changing in consumer preferences, which results in
shifts in comparativadvantages. In this context, the export dynamics of agricultural
products, including tropical fruits like mangoes, are of paramount importance.
European market, as one of the world's largaepbrtersof fresh mangoes, stands at

the epicenter of this trade landscape.

This chapter comprises of two distinct sections; import demand and export
competitiveness, the earlier one is underpinned by the AIDS framework while the
later one is evaluated through expindices. The first section scrutinizes mango
import dynamics in the context of both extd) and intraEU trade. The cornerstone

of the import demand analysis lies in the application of the almost ideal demand
system (AIDS), a robust and versatile tooéticulously designed to analyze the
complex interplay ofactorsthat underlie mango imports to the EU. It is examined

®The partner c-&Wntcrownisytbé pomgifinetli thdem
customs (EYR®BAAT,on2023)

®The partner country is the EU member state,
member state for the arrival O(EURDSBTAD,0dZ0AaZ)
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how changes in mango export prices and the economic capacity of importing
countries, i.e., expenditure; interweave the demand for nesn@oross various
importing countries of the EU. The analysis delves into the expenditure and price
elasticities, both in terms of a country's epmce and crosgrice elasticities, to
investigate the income and price changes effect on mango import desnére EU
countries.

In the second section, the focus shifts to the evolving comparative advantage among
nonEU exporting countries including Pakistan, a notable mango exporter to the EU
market. Methodological framework encompasses critical export indstesh as,
Balassa's export index of revealed comparative advantage (RCA), the logarithmic
variant of this index IGRCA), the revealed symmetric comparative advantage
(RSCA), and the comparative export performance (CEP) index. By meticulously
comparing Paktan's performance with other prominent maegporting countries,
such as, Brazil, Per u, | srael and Cot e
into its mango trade dynamics and their implications on export growth in the EU.

72 Anal yti cak framewor

7212A1 most | deal Demand System (AI DS)

The Al most | deal demand syst &©OmAaTO®R | DS)

MUELLBAWYEIR9B®)a consumer demand model used
behavior ; bot h at aggregate I|(fgnacuselohnd
dat a) . sletc-ognidveers aap p’'t ox amateimamd system. |
a set of multiple mathemati cal equati on:
with the budget constraints ofbeaoawsuanecf
its flexible functional f orm. Many resesé
demand analyses to find the opti mal al |
broad category of consumer goods or a

regression coefficients, exppPmndicteure aslt a
of i mport demand, hence it was selected
Applied to imports, the AI DS model assun
twest age budgeting procedure. Il n the firs
i's allocated over a broad group of commo

expenditure determined at the first st a

't r e poueaddigcattg ol ymopnafadmot iAd t stuh ehte pl e. data poi n
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spply sources, Il ncluding domestic ones
assumed to be distiTrhcet Ad DS gmopeerl a blse dg
simple cost function that permits exac
t he prfoceesstsi mmti ng the demand system m

data has been incorporated to account
given as foll ows:
o | TR 1T 1wmjo - (1.

Il n this| dqaaidaone, t he wherame*tapnses t he
share of t Kec ogwmotdr yoloai nthieamp al gnedi es t |

of the g®odunnr yhatepi eneents the aggre
the gmoadl frbhe countriesepndeenssuthe i

The AI DS model ou).l enbdbi hs@miotby | dme t
of the tran$Dd@GHANENGUer EN N2d0eOXR 9(c 0 GRIEIEER g t ©
ALsToN19,90t)he version of the rmode llit)hex

i .d0b, BOI1M introduBLedcl bo&TGREEN 19,83) s

commonly referred as the I Lneanr appb8x
has been broadly wused in applie@Ad® man
&NGUYER O OTZ2,JAA@D, aR004)

Several studies have highlighted the
demand sys{(Aeamr o8CHAERANT 1 EOLESR UNNEVEHR 199 4 ;
GLEWWE 2001Ir)st !l vy, It i s consansd etnhte omiyt hb e
I's derliiveidt legopftr omi i mi ziag i bhexXiumice | bun
provides a ready approxi mati on t o any
specification ,bicamesati Buttihgrwotd aggr

can mo d e | consumer behavi or wi t h bot
di saggregated (hoeeseodidMuELLsSANERSNDR SU Ay a
overcomes the | imitations etirasscongltes:

consumers make decisions to maximize tl

ALSTOROSTERGREE(N19Ad)ed that the AI DS mode
estimates in cases of high multiLddIAll DS
provi des mor e reliabl e esti mates I n 1
Additionall vy, t he LA/ Al DS i ncorporate:
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constant and endogenous budget shares o
(PARAGUAKAMI |2 0 0AR sTCeNt ,18010.4

However, the wutilization of Stone's pri
I ncl CAdALFgNNTL 9 8GREES ALSTON1 9 POSYHARDE S 9 BB IE,

(19 a8&MoscHI(NL1 995and there are various reas
the inclusion oh bheg&t oskaieasex result
both; -ame -Hegttt si des of the estimated sh
introducéson betwekbkh 0tjh eanrde gtrhees sairst ur b e
-, | eading to a simultaneity DbEras& i n th
UNNEVEHRL 9 8 8p . 522) . Secondl vy, the Stone

changes I n uni ts of measur ement , me an i
measurement wunits of pr iMoeGHI(NIRESoY)ggd szti sn ¢
replacing the $thenelL Ag rAil De&-liwndkedax tihrmal og
Laspeyres Iplr)iceoi mdekgdte such issues.

i ndex wutilized in estimation of the LA/
equaf(2.on

1D o 119 jn ( 2.

Wheteanmg i ndicate expendit braegpegh arde s( ea rgo
sample mean values) respectivel y. Howe v
under the assumption of uti ity maxi mi.:

coefficients der (Heen NGS$eEND 1t Thhee sleA /cholnDdS t i
tensure the consistency of the esti mates

Thaddwumgndi tion ensures that the expend
Bx=)1 The condition is satisfied if,

| ph [ ph T p ( 3.

Thleomogemenidtiyt i on ensures the absence of

al | prices and 1 ncome, change by the s:
change. This condition is fulfilled i f,
T (9.

Last Isyymmehbengdi ti on is fulfilled 1if,



| MPORT DEMAND AND EXPORT COMPETI Tl VENBEBSS

( r ( B).

| ncome el asticities; uncompensated (M
el asticities havwa | beadm goodirafed theedd b7yn 6 e q u
7)8he income)efastegptYs(ngprcesenhtgd a:

f
- e b (®).

The uncompensated (Mar®)hafldn aey p p@toicreg
counX rayre computfeod | Wi ngyi rex ptrrees si on,

Q ! T o .
0 (D).
Wher eas, the compensate®@) ( Hioc k seixgpro)r t p

@o counhawe been calculated by using
equati on,
Q Q -0 ( 3.

Generally, i n mat hemati cal estimati ons
equations and sgstiematigums i omst héEoe e gl
approaches are commonly -sguw@agest eadn di nme

|l i kel i hood met hod. For single equat.i ¢
procedure is wused whil ens ;ns tttaageea scta s € q W,
(2SLS) &n d geeahsrte esquares (3SLS) met hods
maxi fhumel i hood esti mates; ' i mited i nf
and full I nformati on maxi mum | ickteilwv enloyo
3SLS and FI ML are system methods that
variables in the system and take into

t heir esti mates ar e consi der ed t o be
specification error.

Seemingly wunrelated rstgdgegeastomsqU8URS
popul ar methods for joint estimations
generalized | east squares (JGL®)ofbrolze
for -engqguatii on systemsageSUWRkRtihoda (28d S) ;
esti mates OLS regression to compute r €
residuals are used to estimate the, cov
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the SUR method assumes that all/l the reg
uses the <correlations among error term
regression estimates. Theoretically, I n
at Iseaeftfiaci ent as OLS esti mates, provi d
speci fied. I f t he s aengpulaet isoinzse cios rsermaltli oec
t hen OLS shoul d be preferred t o SUR b
specificabhi &®WRemarer meort serious than th
estimates wil |l be as efficient as of Ol
changed in an equation.

The 3SLS method generalizes the 2SLS (S
amongiegsatn the same way as SUR gener al
st epss;t afgier srtegressions to get predicted

t wot age | ea®tpP $Quageets rseasitheal-sqotadci @ s
correlatimd anafr nhal daSLS estimation ste
among errors across wegquations. Factual l
variables (I1V) and Generalized Least Squ

more consi stenmabeas ehédncBEPRtaedtnor mal

For advanced estimati ons, both the SUR
computing theer eesgstt atmades odvari ance matr
3SLS residuals and then computing the n
updat ed new covariance matr i X esti mat i
convergences -YURP darc el Bit.reaTaldeksde it er at ed
be expected highly efficient, consi stent
abomenti oned argument s, the 3SLS met hod
Al DS model results for this study.

722Export indi @aes vieoradov@amp arg e

Il n this section, for the estimation of
trade specialization have been employed.
of the export indices used.

a)Revealed comparative advantage (RCA)

Exgprt index, revealed comparative advant
rati o of a specific commodity <category
(BALAS&ANOLAND 198WhHhen a country's share of
commodiptbgsesarits share of gl obal export
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exceeds 1. Thus, a country is deemed t
t hat product for which i1ts market s ha
share of waortlsdwiTdhee eRxGo fod ima @i pamt i
commodaddanotM¥odo,,asi s expressed as foll ows
W jw o
YOOh W ()

Here,& represents the exports of commoditpy countrym, & stands for the
world exports of commodity,, while & signifies the total exports of country,

and @ denotes the total world exports. For the assessment of comparative
advantage, as proposed [fi#iNLOOPEN & MARREWIIK, 2001) the following
classification based on Balassa's RCA is adopted:

No comparative advantage when the RCA value is greater than or equal to 0 but
less than or equal to 1.

Weak comparative advantage when the RCA value is greater than 1 but less than
or equal to 2.

Moderate comparative advantage when the RCA value is greater than 2 but less
than or equal to 4.

Strong comparative advantagewhen the RCA value is 4 or above.

This classification scheme of RCA values helps in unveiling the magnitude of a
country's comparative adntage in a particular product category and is a valuable
tool for assessing export competitiveness.

b) Revealed symmetric comparative advantage (RSCA)

As mentioned earlier, when the RCA exceeds a value of 1, it indicates that a country
specializes in a pacular commodity (or sector), whereas if the RCA is less than 1, it
signifies that the country is not specialized or, in other words, "smkmialized" in

that commodity. However, the RCA inherently lacks symmetry, as it cannot be easily
compared when #trays from its neutral value of 1. To address this idsN@RSEN

(2015) introduced a new index called the revealed symmetric compaadtigatage
(RSCA), whichprovides a more balanced and symmetric measure of comparative
advantage. RSCA is calculatesing the formula presented in equat{@ri0),
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YOO, p

YYO @ —
OR YO 0O p

(1)

The resulting2 3 # } value ranges betweenp8tand p8t LAURSEN (2015) put

forth the argument that the RCA index should consistently be made symmetric,
especially for applications involving econometric analysis. The rationale behind this
argument is that the 'pure’ RCA, is unadjusted form, lacks comparability on both
sides of unity. In this unadjusted state, the index spans from 0 to 1 when categorizing
a country as nespecialized in a particular sector, and it extends from 1 to infinity
when indicating specialization. c&ording to NWACHUKUE et al., (2010) an
important economic advantage of this method is that it assigns equal weight to
changes below unity (in this case, zero) as it does to changes above unity, ensuring
fairness in assessing comparative advantage. Fhempérspective of normality,
RSCA emerges as the optimal alternative.

c) Inversion revealed comparative advantage (InRCA)

VOLLRATH (1991)proposes that taking the logarithm of REA can also address the
issue of asymmetry in the RCA index. Although thistme provides valuable
findings it is important to note that the adjusted index remains undefined when
applied to a country that has no exports in a specific sector. Although, INRCA shares
similar characteristics with the RSCA, yet it possesses the distolvantage of
being definable even in cases where a sector exhibits zero exports. In other words,
alongside RSCA, the natural logarithmic version of RCA (InRCA) can also be
computed to address the issue of skew(iBssum, 1996.

According toFAUSTINO (2008) and VOLLRATH (1991), this transformation not only
mitigates the limitations of the RCA index but also provides a more robust estimate
of the competitiveness of export commodities. As a rule of thumb, when InRCA
(log-RCA) value is greater than 0,signifies the presence of comparative advantage
in the export of a particular commodity. Conversely, if the INRCA value is less than
0, it indicates a comparative disadvantage in the same context.

d) Comparative export performance index (CEP)

To facilitate adirect compason of export competitivenesketween any two
countries, the comparative export performance index (CEP) is very instrumental, as
suggested byBoBIRCA (2011) andDONGES (1982) This index hinges on export
shares, enabling the comparison ofdimgs between two countries. The formula
utilized to compute the CEP index, as providedBbgIrRcA (2011) is as follows:
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5 01 K .
0 O ———F—

5 6 (11}
Here @ represents the exports of coundry in a specific commodity categogy
@ signifies the total exports of countily , @  stands for the exports of country
& in the same commodity category, add denotes the total exports of country

&G . The CEP index serves as a measafreompetitive export advantage held by
country @& over countrya . If the index value surpasses 1, it indicates that
countryd possesses a competitive advantage in exports relative to cauntry

7.3 Description of the variabl es

For the AIDS analysis oéxtraEU and intraEU import demand, annual mango
import data of 13 years, from 2008 to 20285 been use@ata isextractedrom the
EUROSTAT® databaseusing HS code 080450. The dataset includes essential
variables such as mango import quantity (kg) anport value (). From this data,

prices and budget shares have been calculated, pivotal in comprehending the
dynamics of mango imports. For the first segment of AIDS analysis of-Ekira
imports, the top five mango exporting countries to EU, namely Bigeru, Israel,
Cote dolvoire, and Pakistan, I n addi ti
been selected on the basis of their export values.

In the second segment of AIDS analysis, wEtd imports, the import demand for
mangoes by various Ebount ri es from fellow top EU
exporterso is examined. Countries, nar
and Belgium, alongside the category st of the EU (ROEU), have been identified,
based on their export values. By &{jng the dynamics of mango imports within the

EU, this analysis provides valuable insights into the trade patterns and preferences of
EU countries for mangoes, considering both quantity and value aslgleceover,

for empirical estimations of AIDS, thémi ¢ Ec o n Ai d s(llEENNPGBENK a g e
2014)of statistical software R has been used.

Lastly, in export competitiveness analysis, trade data retrieved from FAOSTAT and
WITS databasesfrom 2008 to 2020, has been utilized to compute export
specialization and copetitive measures, based on factor intensity. In this section,

European Union's stahispscaltpfafiecec( EUROBTA



https://trade.ec.europa.eu/
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export indices for Pakistan and its major competitors in EU mango trade, including
Brazil, Peru, Israel and Cote dolvoire a

74 Results and discussi on

741A1 DS model estabratiimmosr tfsor extr

Before discussing the estimations of LA/AIDS fortredEU imports, this section
presentshe summary statistics of mango trading variables of €&ittaountries gee

Table 71). The narrow range of mango prices for countries like Brazil suggests a
degree of price stability in their exports to the EU. Conversely, the wider range of
prices for countries like Pakistandicates more volatile price fluctuations, which
could be influenced by factors such as supply chain disruptions, quality control
standards, or changes in demand. Higher mean prices might indicate superior quality
or specialized mango varieties; conttibg to the diversity in the mango import
market. Countries with large differences between their minimum and maximum
budget shares (e.g., Brazil and Peru) reveal fluctuations in their export volumes.

Tablle 3ummar y otfatviagtiiadb!l es modebve&Xt nalLA/ AI DS
exporters

Variables Min Max Mean Variance
Brazil export pri 1.04 165 131 0.03
Peru export price 091 170 131 0.08
| sr ael export pri 1.17 2.18 1.65 0.09
Cot e dedx pvooritr epri c¢ 085 1.16 1.00 0.01
Pakistan export p 132 384 203 0.46
Rest of the world expogrice( u/ kg 1.31 231 1.82 0.12
Brazil budget share (%) 29.88 42.30 34.97 10.68
Peru budget share (%) 17.15 33.66 24.14 20.90
Israelbudget share (%) 3.68 852 5.49 1.57
Cot e dbiudget share (&0) 3.52 574 4.66 0.39
Pakistan budget share (%) 1.07 7.21 4.29 4.14
Rest of world budget share (%) 21.51 29.15 26.45 5.11
Expenditure (U0 mi 237.2 690.7 433.6 23797.82

SourceAut hor 6 s Ioased enlEUROISTAG database (22020

Moreover, he high variance in budget share Bérusuggests that it comprise of
diverse market dynamics. Tlsabstantial spread in expenditure values highlights the
varying income impact of mangmporting countries on demand over the years.
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A visual representation of the total annual mango exptut} {for each of the extra

EU countries has been illustrated fiigure 71. By looking at this chart, several
observations can be made. Brazil consistently holds the highest position in terms of
mango exports throughout t he Theshighest, Br
indicating a sustained dominance in the EU mango import market. Peru has
demonstrated substantial growth in its mango exports over the years. A consistent
i ncrease in Perubs exports highlights
presencelNot surpassing Brazil or Peru, Israel also maintains a stable and consistent
mar ket share in EU mango i mports. Cot
fluctuations over the years. Paki st ant
lower and then tlctuating in subsequent years but not gaining a significant increase

in export quantity as compared to other eta countries.

160000
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.“lil'liiliilill ' | “l
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Fi gul:€ot/ral annual orharekd reas p@©2 @280&2s0 )
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Next to the exploration of total mango export, a time series plot of the market share
(%) by quantity in the total mango exports for each ektdaexporting country has

been discussed (séegure 72) . | t can be observed that
experienced fluctuations over time but consistently maintains its dominance over
other countries; starting as a dominant exporter in 2008, gradually decreasing its
position until 2013, and later on following resurgence until 2020. This suggests that
while Brazil might have faced some challenges, it managed to regain and even
strengthenits@si ti on i n the EU mango mar ket
noticeable upward trend from 2008 to 2018, indicating consistent growth and then
experienced a slight decline in the later years but regained its previous position.
| srael 6s ma ritk relative sstakality ¢hrougholit ithle years, with small
declines towards the end of the years.
market strategy with limited variations in its market share.
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Cote dobélvoirebs mar ket shares initialdl
persistent continuity in its exports o
has been relatively volatile with notable fluctuations. While experiencing periods of
margnal growth, there are also significant drops in its market share, suggesting
responsiveness to market dynamics and potential shifts in import patterns.

The market share (%) by value for each of the eitdacountries is illustrated in

Figure 73. Similar to the mar ket share by ¢
also diplays fluctuations butemains dominant in the market di#spshowinga
gradual decline compared to its start:.

somewhat steady growth over time until it depicts a sharp increase in 2020, which
means Peru is strengthening its position inEhkmarket.This also aligns vth the

previous observation of Perwubs growth |
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| sr ael Oshareryvalkeefdllows a pattern of stability similar to its previous

findi
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market share by vaé exhibits volatility, akin to quantigased findings. This

suggests

t hat

Paki stanos

mar ket

position

or other market conditions. This also indicates that the EU import response to
Pakistan mango is relativelpwer canpared to other countrieSthe consistent
fluctuations in both measures of the ROW imply tmaérket positioninghas
experienced dynamic shifts over the years.

After briefing the market share conditions of rextU countries their estimated
results ofthe LA/AIDS model are discussedhe method of estimation employed is
3SLS a statistical technique to estimate a system of equations simultaneously. The
LA/AIDS estimated model results, restricted by three conditions of adgbing
homogenelt, and symmetry on coefficienése presented ihable 72.

Tabl2e Esti mated coefniodeele nftBstU oefx pLoAe/t AelrDsS
Budget Cote
Share Brazil Peru Israel A Pakistan ROW
. doél v
Price

Brazil 0.02  -0.08* 0.02 0.0003 -0.005 -0.05
(0.06) (0.35) (0.03) (0.02 (0.03)  (0.08)
Pery -0.08* 0.02 0.06* -0.001 0.07** -0.07
(0.04) (0.04) (0.03 (0.02 (0.02) (0.0
Israel 0.02 0.06** 0.006 -0.004 0.003 -0.09
(0.03 (0.03 (0.09 (0.02 (0.0  (0.06)
Cote 0.0003 -0.001 -0.004 -0.01 0.006 0.008
dol voi (0.02 (0.02 (0.02 (0.02 (0.02  (0.09
- -0.005 0.07** 0.002 0.01 -0.05+* -0.01
Pakistan (0.03) (0.02) (0.02 (0.0 003  (0.09
ROW 0.05 -0.07 -0.09 0.01 -0.01 0.12
(0.08 (0.06 (0.06 (0.03 (0.05  (0.14)
Total -0.01** 0.09** -0.01 -0.002 -0.0& 0.07
expenditure (0.04) (0.02) (0.02) (0.01) (0.02)  (0.05)
2.45%**  -0.168** 0.33 0.09 0.96+ -1.16
Constant 0.77) (0.47) (0.45) (0.35) (0.50) (1.001)
R-square 0.74 0.95 0.17 0.06 0.74  0.27

Note:*, **  and*** indicate significance at 10%, 5%, and 1% levels, respectively. Numbers in the
brackets arstandard errors.

Sour ce:

esfimatiomso r 6 s
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The estimated coefficients associated with total expenditure (income) are found
statistically significant for Brazil, Peru, and Pakistan whereas it is found insignificant
for other countries. Expenditure coefénts for Brazil and Pakistan suggest that a
oneunit increase in total expenditure of importing countries will result-h@L and

-0.04 unit decrease in budget share for Brazil and Pakistan, respectively. The positive
sign of the total expenditure d@ieient for Peru indicates that one unit increase in
expenditure will result in a 0.09 unit increase in its budget share. This finding reveals

t hat Perudés mango demand in the EU is
CBl (2009) also revealed thamnango imports from extrBU countries have
experienced faster growth with a notable increase in mango imports from Peru. For
price responses, t he i ndi vi dual coef 1
interpretation here; they will be discussed based ein #stimated elasticities in the
subsequent results.

Thexpenditure and price elasticities e
parameters explained above. As discuss:
responsiveness ofded hef qgqaangtootdy tdoe mah a
expenditure (income) of the consumer (
good is nor mal (positive elasticity) o
I n i ncome. Mar shaldt lmant hed aisnada @«amd i @&rsd con
f oHi cksi an,ienl caosniei ceidipeexdt savwsey .

It can be observed from the estimat&alfle 73), that the expenditure elasticities for
Brazil |, Per u, Cote doélvoire, and ROW a
and Pakistan are found to be insignificant. The expenditure elasticity coefficient for
Peru, greater than one with a positiigns(1.38) implies that there is a tendency for
mango imports from Peru to be particularly favored over other countries when total
expenditure on mango imports grows in the EU. A 1% increase in total expenditure
will lead to an approximate 1.38% increasdhe quantity of mango imported from

Peru. Similarly, the elasticity coefficient for the ROW (1.27) indicates that a 1%
increase in total expenditure will lead to an approximate 1.27% increase in the
quantity of mango imported from ROW. It also shows thahe future, the EU will

be looking to explore new sources of mango import along with its current major
supplying countries. Though significant but less than ROW, the coefficient values of
Brazil (0. 68) and Cote dol adispromortiogndle. 9 4)
increase in mango import from these two countries when EU total expenditure on
mango I mport grows by 1%, holding rel at
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Despite not being significant, a positive coefficient value for Israel (0.74) means that
a 1% increase in total expenditure will lead to an approximate 0.74% increase in the
guantity of mango imported from Israel. Conversely, expenditure elasticity for
Pakstan, less than one with a negative sifh22), suggests that 1% increase in EU
mango import expenditure will result in a 0.22% decrease in quantity imported from
Pakistan. Keeping relative import prices constant for each country, there could be
severalreasons for these results as expenditure elasticities may evolve frem non
price factors also, such as product quality, sanitary and pdgmdary measures,
reliability in timely supply, trade contragt@and marketing &romoton activities,

etc, (SATYANARAYANA et al, 1999;SILVERWOOD, 2015.

Tabl3 Expenditure eHUsspocteres of extra

Countries Expenditure elasticities
Brazil 0.68(0.11)**
Peru 1.38(0.09)**
Israel 0.74(0.46)
Cote dol v 0.94(0.40y*
Pakistan -0.22(0.71)
Rest of the world 1.27(0.19)**

Note:*, **  and*** indicate significance at 10%, 5%, and 1% levels, respectively. Numbers in the
brackets are standard errors.
Sour ce: esfimatiomor 0 s

Next to the expenditurelasticities, the Marshallian price elasticities of demand for
extraEU countries are discussetlaple 74). All own-price elasticities (highlighted

in bol d) ar e negati ve as expected, al tt
significant. Forowrpr i ce el asticity of demand; Per
are found elastic (1) which meansa 1% increase in their prices will respectively

result inmore thana 1% decrease in the quantity demanded from these countries. It

is worth noting that Pakistan is observed as a highly {secsitive country with a

value €2.47), resulting in a 2.47% decrease in quantity demand with a 1% increase

in its price.Other countries like Brazil, Israel, and ROW category are found inelastic

(<1) which meansthe response to their owprice change as quantity demanded

from these countries is disproportional e.g., a 1% increase in ROW mango price will
result ina0.60% derease in its quantity demanded.

The competitive relationship among suppliers can be observed through their cross
price elasticities. Positive cregsice elasticities show thahe mangoes imported
from different countries are substitutes while negatnassprice elasticities indicate



theyare complementdtis alsoi nt er est i ng
price elasticities are found significant viz; Brazil with Peru and Israel with ROW,
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t o see

t hat

and their negative signs indicate tlthe mango inported from these countries
exhibit complementaryelationfor each other. The crogsice elasticity of Brazil to
Peru ¢0.17) shows a weak complementary relationship between them while the
crossprice elasticity of Peru to Brazit(@.48) shows a fairly strong complementary
relationship between them. Conversely, the-sigmificant but positive croggrice
elasticity of Pakistan to Peru (2.23) alstael to Peru (1.33showed a strong
substitution relationship of Pakistan and Israel mafiogderu, meaning Israel and
Pakistan can enhance their mango export shares by improving their quality.

t

Tablde WMarshallian (uncompeastbBtUedpoptecs el ast
Countries Brazil Peru Israel d%oiev ( Pakistan ROW
Brazil -0.83  -0.17* 0.07 0.01 -0.003 0.23
(0.47) (0.23) (0.14) (0.12) (0.19) (0.38)
Peru -0.48** -1.01 0.24 -0.02 0.26 -0.39
(0.35) (0.39) (0.22) (0.16) (0.22) (0.43)
Israel 0.48 1.33 -0.86 -0.08 0.06 -1.71
(1.09) (0.99) (0.76) (0.38) (0.72) (1.09)
Cote 0.03 -0.02 -0.10 -1.17** 0.13 0.19
dol vo (1.02) (0.79) (0.43) (0.38) (0.63) (0.81)
: 0.28 2.23 0.14 0.22 -2.47 -0.16
Pakistan (1.90) (1.38)  (0.99) 0.75) @177 (2.27)
ROW 0.10 -0.35 -0.3% 0.02 -0.07 -0.60
(0.57) (0.36) (0.22) (0.14) (0.33) (0.59

Note:*, **  and*** indicate significance at 10%, 5%, and 1% levels, respectively. Numbers in the
brackets are standard errors.

Sour ce:

esfimatiomso r 6 s

In the same line of interpretation of Marshallielasticities, Hiscksian owprice,
and crosgrice elasticities of demand can also be explain€dblé 75). As
expected, all Hicksian owprice elagtities (highlighted in bold) are found negative

wi t h

varying

degrees

of

response

t o

Hicksian ownprice elasticity results are found similar to Marshallian gomice
elasticities. For example, Brazil and Pakrs with their Hicksian owiprice

elasticities of {0.59) and {2.49), are the same countries in the Marshallian case too

which showed the lowest and highest emnite elasticities by being weak price
inelastic and highly price elastic, respectively.

€ a
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In the case of Hicksian crogsice elasticities also, it was interesting to note that the
results are found in matching to Marshallian cypsse elasticities. For example,
Brazil to Peruand Peru to Braziboth showed complementary relations for each
ot h emdud, though with a fairly weak degree of relationship compared to
Marshallian crosprice elasticities.

Tablbe KHAicksian (compensat eldle xproircteeresl asti ci ti es

Cote

Countries Brazil Peru Israel dol v Pakistan ROW
Brazil -0.59 -0.001* 0.11 0.05 0.02 0.42
(0.44) (0.25) (0.14) (0.13 (0.19) (0.40)
Peru -0.02** -0.65 0.32 0.04 -0.2 -0.03
(0.34) (0.41) (0.22) (0.16) (0.22) (0.42)
Israel 0.73 1.56 -0.82 -0.05 0.09 -1.52
(0.96) (1.09) (0.75) (0.39) (0.70) (1.13)
Cote 0.35 0.22 -0.05 -1.13** 0.17 0.44
d l®oire (0.91) (0.88) (0.43) (0.39) (0.61) (0.85)
, 0.19 -2.17 0.13 0.21 -2.49 -0.23
Pakistan (1.74) (1.51) 0.98)  (0.77) 1.75)  (2.37)
ROW 0.4 -0.02 -0.29 0.08 -0.003 -0.26
(0.52) (0.40) (0.21) (0.14) (0.33) (0.62)

Note:*, **  and*** indicate significance at 10%, 5%, and 1% levels, respectively. Numbers in the
brackets are standard errors.
Sour ce: estimationsor 6 s

742A1 DS model est i-Bnh tiinopnosr tfsor i ntr a

This section aims to analyze the mango import demartdedtU from the fellow

EU exporting countrigswhich are mainly reexports oftheir extraEU imports In

this analysis, it is attempted to quantify expendHoased demand responses, assess
the impat of price changes on mango consumption, and determining both
Marshallian and Hicksian price elasticities of demand to provide a comprehensive
understanding of the economic dynamics influencing mango import demand within
the EU.

The summary statistics apgesented inmable 76. Variations in the average export

prices across intrtBU countries can be observed. For instance, the Netherlands and
Belgium ehibit relatively stable prices, with the former ranging between 1.49 and

2. 11 ain/dk gt he | atter bet ween 1.80 and 2.
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ROEU show slightly more fluctuation, with average prices ranging from 1.59 to 2.36
U/ kg and90lL.d/dk g¢,0 rzespectively. |l n budge
where certain countries, such as the Netherlands, Spain, and Germany hold relatively
larger budget shares, while others like France, Belgium, and the ROEU have smaller
shares. Interestingly Net her | ands® budget share de
of 54.4%, indicating the largest contribution in inEll exports, compared to other
countries. Meanwhile, total expenditure highlights substantial variation, with

expendituresrangingfrom®8 t o 0. 61 (u Million).
Tablée 3ummary statistics of nvoadreidtiab iEds eixpwao lt ee
Variables Min Max  Mean Variance
Net herl ands expc 149 211 1.84 0.04
Spain export pri 159 2.36 2.02 0.07
Ger many export ¢ 135 2.49 2.02 0.11
France export pr 101 2.29 1.90 0.10
Bel gium export ¢ 180 225 202 0.02
Rest of EU expor 174 2.90 2.34 0.09
Netherlands budget share (%) 52.03 62.39 54.490 7.61
Spainbudget share (%) 11.98 20.75 16.93 6.31
Germany budget sha(®o) 6.16 10.19 8.38 1.84
Francebudget share (%) 436 1457 6.82 7.88
Belgiumbudget share (%) 3.57 7.03 5.67 1.22
Rest of EU budget share (%) 435 955 7.62 2.49
Expenditure (0 r 018 0.61 0.38 22694.96

Source: Authonédsd can CEWIRDST AT doat abase (2008

After defining the summary statistics, a bar chart representation of the total annual
mango exportstgn) of intraEU exporting countrieas been discusseligure7.4).

It can be observed that the Netherlands and Spain consistently exhibit a pattern of
steady growth in their total anaumango exports. Both countries started at relatively
lower levels in 2008 but by 2020, they have significantly expanded their export
vol umes. Spai nds exports, I n particul
doubling over the ymasrclsaractefzed by slawgr@ewthe X p
in early years before resuming an upward trajectory, since 2013.

Francebs export trend showcases a mix
initial dip, its exports increased up to 2016, followed by a slight deelgzen in
subsequent years. Bel gi umbs exports ap
moderate growth, while the ROEU displays a somewhat similar trajectory.
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Sour ce: Aut hor s il lustration based on

The annual proportion of market share (%) by quantity of HBtdacountries has

been presented ifrigure 75. Despite some fluctuationghe Netherlandshas
maintaired the highest market share throughout the years, reflecting its consistent
and dominant role in EU mango trading.
growth, expanding from around 10% to approximately 18% over the years, showing

its increasing promimee and ability to capture™@largest share of mango exports

within the EU. Germany holds a relatively stable market share, ranging between 6%
and 10%, although it experiences minor fluctuations. This steadiness indicates
Ger many o6s c¢ ons the EUenmhgo expoe sarketcwathout significant
shifts. Francebs mar ket share foll ows a
9% whil e Belgiumbébs mar ket share ranges f
category displays a relatively stable markedre, around 5% to 8%.
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The annual mango export mar-E&t espar e e (
presernrtieggduB. i€m et he hmlamadseetdahhei ghest mar K €
t hroughout the vyear s, ranging from ap
countryods persistent domiSmpanme si mMmatr ket
value exhibits a noticeable increase,

the years. This wupward trend aligns wi
mar ket share by vol ume, emphaEUi zmam K eitt.

Germany6s mar ket share by value remain
10%, similar to its trend observed in the analysis of market share by volume.

Francebs mar ket s h a fluetuatoys betwwaeh 5% and L0%p d
aligning with the volatility observed n i t s mar ket share Dby
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market share by value remains relatively consistent, ranging from approximately 4%
to 6%, akin to the stable trend observed in its market share by volume. Overall, it can
be conclued that the Netherlands, Spain, and Germany consistently hold prominent
positions in intraEU mango trading, in both, volume and value terms.

60

40

20

Export market share by value (%)

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Years

== Belgium Germany == ROEU

Intra-EU exporters:
xp - France -= Netherlands Spain

Figuée EX.poktt maihteriad) countviail(@202dB2 0)

Sour ce: Aut hor 6s il lustration based on

In the subsequent section, the estimationti@fL. A/AIDS model (se€lable 77) for

inttaEU mango i mports are discussed. For
restrictions of addingip, homogeneity, and symmetry are imposed during model
estimation. The coefficientassociated with total expenditure (income) are found
statistically significant for all countries except Belgium and the ROEU. These
coefficients denote the effect of change
share gained by the supplying couedti Negative expenditure coeféais for the
Netherlands-0.06 and France-0.04) suggest that one unit increase in their income

will result in 0.05% and 0.04% decrease in their budget shares, respectively. On the
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contrary, the positive coefficients f&@pain and Germany reveal that with a -omé
increase in total expenditure, there will be a @0&8nd 0.0% increase in their
budget share, respectively. Based on these findings, it can be concluded that, over
time Spain and Germany are gaining more elard becoming important mango
supplying countries within the EU. The price coefficients indicate the influence of
price changes on a countrydés own or ot
However, responses for price change will be discussed ifl déttatheir elasticity
estimates, which are given subsequently.

Tabl7e Esti mated coef ficientEsU oefx ploA/tllrBS model

Budget
Share Netherlands Spain Germany France Belgium ROEU
Price

-0.17 -0.04 0.09 -0.03 0.04 0.11*
Netherlands (0.09) (0.05) (0.05)  (0.04)  (0.05)  (0.05)
Spain -0.04 -0.03 0.0 0.03 0.003  0.04
P (0.05) (0.09 003  (003)  (0.03)  (0.04
0.09* 0.01 -0.04 -0.03 -0.02 -0.01
Germany (0.05) (0.03 004 (002 (003  (0.03
-0.08 0.04 0.02 0001 001 001
France (0.04) (0.04) 002  (0.04)  (0.02) (0.026)
: 0.0 0.003 -0.02 0.01 0.001 -0.05
Belgium (0.05 (0.03 003 (002 (005  (0.03
ROEU .11+ 003  -001 001 -0.04 -0.09*
(0.05) (0.03 003  (0.04)  (0.03)  (0.49)
Total -0.06*  0.08**  0.04* -004&  -002 0.2
expenditure (0.02) (0.02) (0.02) (0.02) (0.01) (0.02
1.25%  .0.64*  -0.3% 059 036  -0.17
Constant (0.30) (0.27) 020)  (0.29)  (0.18)  (0.19)
R-square 0.99 0.96 0.97 0.55 0.61 0.94

Note:*, ** 'and*** indicate significance at 10%, 5%, and 1% levels, respectively. Numbers in the
brackets are standard errors.
Sour ce: estimationsor 6 s

As already discussed, expenditure elasticity measures the responsiveness of the
quantity demanded of a good to changes in the total expenditure of the importing
countries (consumers). Expenditure elasticities were found positive for all the intra
EU countries which show that mango is traded as a normal Jaddie(78). It can
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be noted that expenditure elasticities for Spain, Gerpamy ROEU are above one

and also found statistically significant, which means they are incbastc

countries e.g., one unitégnr eas e i n ¢ onpincomewsd éaus€e margp or t e
thana 1% increase in the quantity demanded from these countries.

For the Netherlands, an increase of 1% in total expenditure leads dppaox.
0.89% increase in the quantity demanded fronThie dasticity of 1.36 for Spain
indicates that 1% increase in total expenditure is associated with 1.36% increase in
the quantity demanded from it. Similarly, German mango imports are responsive to
changs in expenditure, with an elasticity of 1.45, implying it is a normal good. For
France, the relatively low elasticity (0.35) indicates that French mango imports are
inelastic to changes in expenditure. The expenditure elasticity of Belgian mango
imports (058) also points towards -@lasticity, though lesshan France. Mango
imports from the ROEU exhibit normgbodbehavior, with an elasticity of 1.28.

Tabl8 Expenditure eE@sexmgorntierssfor intra
Countries Expenditure elasticities
Netherlands 0.89(0.04)**
Spain 1.36(0.12)**
Germany 1.45(0.19)**
France 0.35(0.35)
Belgium 0.58(0.26)*
ROEU 1.28(0.19y**

Note:*, **  and*** indicate significance at 10%, 5%, and 1% levels, respectideisnbers in the
brackets are ahdard errors.
Sour ce: estimationsor 6 s

From Marshallian price elasticitieSdble 79) , t he Ne t-prieeeldsticiyd s 6 o
indicates a relatively elastic response e.g., a 1% increase nmaitgo import price

leads t01.16% decrease in its quantity demanded, suggesting that consumers are
sensitive to price changes and reduce their consumption accordisg(2009) also

justified that although mange ar e avail abl e al | year
supermarketdyut high prices canauseslow-down theconsumption of mangoes.

Spai n @psice elastitity suggests that a 1% increase in the price of Spanish
mango mports leads to &.96% decrease in the quantity demanded, implying
slightly inelastic demandcor Germany, a 1% increase in the price of mango imports
results in al.31% decrease in thguantity demanded, indicating a relatively elastic
responseReport fom CsI (2009) suppor finding indicating that high prices for
mangoes, coupled with a substantial supply of summer fruits, resulted in a decreased
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demand and a drop in sales in Germany during the 2008 sedisaitarly, the
negative own pricelasticities for France and Belgium suggest that a 1% increase in
their mango import prices leado a 0.58% and 0.8% decrease in their quantity
demanded, respectively. The oyrice elasticity for the ROEU implies that a 1%
increase in the price of thesmports leads to a 2.16% decrease in the quantity
demanded, indicating a highly elastic response.

Negative crospr i ce el asticity between two co
products are complementaty each other. For example, the negative cpgse
elasticity of-0.58 betweenthe Germanyand Francesuggests thad unit increase in

the Ge r ma mangosprice can causerelative decrease in mango import from
France Positive crosprice elasticity implies that the goods are substitutes. The
postive crossprice elasticity 0f0.17 between the Netherlands aR®OEU indicates

that these two sources of imports are substitute goods, meaning that an increase in
the price of one may | ead to an increa:

Tabl9 WMarshallian (uncompensaBUWek)poprieces el ast

Countries  Netherlands Spain Germany France Belgium ROEU

d -1.16** -0.15 0.12 0.01 0.12 0.174*
Netherlands 0.19)  (0.09) 0.08) (0.07)  (0.09) (0.09)
Spain -0.72F** -0.96** 0.20 -0.06 -0.11 0.27

P 0.32)  (0.29) 0.16) (0.22)  (0.15) (0.18)

048 0.39 -1.31*** -0.58¢ -0.37 -0.07

Germany (0.54)  (0.33) 0.39) (0.30)  (0.30) (0.32)

0.39 0.02 -0.67* -0.58 0.41 0.08

France ©0.71)  (0.56) 0.38) (0.71)  (0.33) (0.40)

. 1.39 -0.19 -0.51 0.47 -0.84 -0.89

Belgium 0.98)  (0.98) 048) (0.39)  (0.79) (0.57)
ROEU 0.99 0.61 -0.06 0.01 -0.67 -2.16**

069  (0.32) (0.36) (0.43)  (0.40) (0.59)

Note:*, **  and*** indicatesignificance at 10%, 5%, and 1% levels, respectively. Numbers in the
brackets are standard errors.
Sour ce: esfimationsor 6 s

The Hicksian owrprice elasticitiesTable 7100 consi der t he cons
adjust their consumption to maintain a constant level of utility when prices change.
The negative elasticity for the Netherlands suggests that if thegdrizdetch mango
imports increases by 1%, consumers would reduce their consumption by
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approximately 0.69% while maintaining their desired utility. Similar results can be
interpreted for Spain, Francand Belgium with respect to their ovnice negative
elasticities. However, German and ROEU consumers are found more sensitive to
price changes as1% increase in their respective opnces results im 1.18% and
2.06% decrease in their consumption respectively while keeping utility constant.

The negative cigsprice elasticity of mango imports between Belgium and ROEU (
0.85) suggests that consumers tend to substitute these two sources to maintain their
desired utility, indicating a complementary relationship. The positive -@noss
elasticity for mango imprts between Blgium and the Netherlands (1)7hdicates

that the imports from these two sources are highly substitutes for each other while
consumers maintain utility. An increase in the price of imports from one country
may lead to an increase in demdodimports from the other country.

Tablled 7Hi cksi an (compensate#)leypporcteered asticitie
Countries Netherlands Spain Germany France Belgium ROEU

-0.69** 0.01 0.20* 0.07 0.1~ 0.24*
Netherlands 0.18)  (0.09) (0.08)  (0.07) (0.09) (0.09)
Spain 0.03 -0.72* 0.3 0.03 -0.03 0.37*
P 029)  (0.30) (0.16)  (0.22) (0.15) (0.19)
1.27* 0.65 -1.18** -0.49 -0.29 0.05
Germany (0.54)  (0.33) (0.39)  (0.30) (0.30 (0.33)
0.58 0.08 -0.64 -0.56 0.43 0.11
France 0.61)  (0.58) (0.39)  (0.70) (0.32) (0.41)
: 1.71F -0.09 -0.46 0.51 -0.81 -0.85
Belgium 0.94)  (0.47) (0.47)  (0.38) (0.80) (0.57)
ROEU 1.69* 0.84 0.05 0.09 -0.60 -2.06**
0.66)  (0.42) (0.36)  (0.34) (0.40) (0.59)

Note *, ** | and*** indicate significance at 10%, 5%, and 1% levels, respectively. Numbers in the
brackets are standard errors.
Sour ce: estimationor 6 s

743Export Competitiveness Anal ysi s

To understand the extent and tipe&dropean i al
market, the study of comparative advantage is of paramount importance. The concept
of competitiveness by using trade data under prevailing factors or product market
di stortions can approximate a countryaos
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a particular commodityA review of the existing literature on comparative advantage
reveals that most of the analytical work on export competitiveness ldokddcus

on EU market The objedtre of this sections to analyze the shifting patternsthe
comparative advant age daheEUParketogettimeahd ma |
its implications for export growth by comparing against major mango expadrters
order to examine the degree of competitiveness among the leadindcExtrango
suppliers,their export competitiveness iné are discusseéor this purpose, four
different export indicesievealed comparative advantage (RCAjyamsion revealed
comparative advantage (InRCA), revealed symmetric comparative advantage
(RSCA) and comparative part performance (CEP) for each country eaeulated

Average RCA values of each country showing its competitive position for mango
exports in the EU market are presented kigire 77). Peru demonstrates an
exceptionally strong comparative advantage in mango trade over rest of the
competitors, making it the most competitive mango exporter in the EU market.
Similarly, Cote d 6| voi r e' s akso suggasisea SROOE comparative
advantage in its mango expoits the EU market SANGHO et al, (2010) while
elaboratingthe reasons bC1 t e d Gcbnpetitive edgesoveBrazil, Pakistan,

and Israel, discussed thathas successfully gainedsubstantial portion of the sea
freight market formangoin the EU asi t eXportersacquire mangoes directly from
Malian buying agents and utilize packhouses located near the border to reduce
transportation costs. Thapproach &s led to a significant increase in the export of
Ivorian mangoes.

Next to PeruBrazil is observed exhibiting strong comparative advantage in mango
exports among the rest of the exitdl exportersHowever,FAVERET FILHO et al.,

(2008) associatedhe reason oBrazil havinglow comparativeadvantagever Peru

with the lack of success in establishing efficient commercialization systems. These
systems are seen as outcomes of initiatives from both the public and private sectors,
albeit in different cbinations.Moreover, the Brazilian export market, which is
relatively underdeveloped, faces challenges associated with certifications that
adversely impact itability to export to international market®@drrR & GROTE,

2009).
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Pakistan holds a competitive advantage over Israel in its mango exports to the EU,
referring the potential for further growth in this market. However, it is found less
competitive when compar ed AsmasePa.r(2019 Br azi
emphaged that to achieve success in thé fearket, Pakistan mango exporters must
establish a competitive edge over BrazilarPeruvian mangoes and address supply
volatility as it has the potential to expand its market share in the EU market through
consistentsupply. Developing trade capacity is crucial to fulfilling a steady export
commitment despite the fluctuations supply. Due to the decline in comparative
advantage of Pakistani mangoegssaN & REHMAN (2015) also emphasizethat

there is an urgent nedd meet quality requirements of international markets to
increase mango exports. Lastly, whilemos pr onounced as ot her
avelege RCA indicates its ability to utilize future opportunities for mango exports

and strengthen its competiéiposition in the EU market.
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The Inversion revealed comparative advantage (InRCA) results dii@ilar
highlights into the comparative advantage of major masguorting countries to the

EU. Peru and Brazil, which had notably high average RCA values, maintain their
positions of strength in the INRCA export index, with InRCA values of 5.15 and
3.98, respectv el y. Meanwhil e | srael and Cote
with INRCA values of 2.88 and 4.16, respectively. These results align with their prior
indications of strength in the mango traBakistan, with a moderate average RCA
value, shows aimilar pattern in INRCA, further confirming its competitive presence
with an INnRCA of 3.59AHMAD et al., (2021) suggested that, there is a pressing need
to boost the exports of fruits because it can contribute to reduce the trade deficit, and
augment théoreign exchange reserves.
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The results of export index RSCAhed light on the symmetry and stability of
comparative advantages in mango export gnmajor exporting countriefery

similar to its strong RCA index, maintains p®sition with an average RSCA of
0.99, indicating a nearly balanced and stable competitive advantage. Brazil also
showcases balanced competitiveness with a RSCA of 0.96. Israel and Cote d'lvoire
both demonstrating competitive advantages in the averageeR@#t index, exhibit
symmetric competitiveness with RSCA values of 0.89 and 0.97, respectively.
Pakistan, which displayed a moderate comparative advantage in the average RCA,
demonstrates similarly balanced competitiveness with a RSCA of Th@3/early
baseddecomposition ofaverageRCA, INRCA, and RSCAIndices is presented in
Appendix13.

The comparative export performance (CEP) index computeddkistan in relation

to otherleadingcountriesis provided inTable 711. It can be observed that recent
years,the competitiveness of Pakistan with other countries has declined drastically.
One of the major reasons for this decline may be associatedPakid a maons
compliance of sanitary and physanitary standards in exports to the EU.

Tabllel CTomparative export performance index (CE
Year PakistarBrazil PakistaAPeru Pakistanlsrael PakistarCoted 61 v
2008 1.66 0.60 2.95 1.13
2009 1.58 0.69 3.60 1.35
2010 1.14 0.48 3.50 1.16
2011 1.41 0.52 2.97 1.05
2012 1.54 0.60 3.83 1.03
2013 1.16 0.34 3.63 0.80
2014 0.33 0.12 1.08 0.23
2015 0.40 0.12 1.60 0.44
2016 0.51 0.14 1.53 0.40
2017 0.37 0.10 1.19 0.35
2018 0.54 0.12 1.93 0.41
2019 0.46 0.12 1.89 0.47
2020 0.14 0.03 0.59 0.15
600 0.87 0.31 2.33 0.69

Note: Thed ‘O indicates average values.
Sour ce: Aut h dasedon WiESatabade £00B020) s

Additionally, avrerage CEP values are also confirming the temporal decline, except
for Israel.With PakistarBrazil, Pakistan does not hold a competitive advantage over
Brazil. As CEP value falls below 1, it suggests that Brazil has a stronger competitive
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position in themango trade compared to Pakistan. For PakiBtm also, Pakistan

does not possess a competitive advantage over Peru in mango exports. The CEP
value is well below 1, indicating that rather Peru maintains competitive edge over
Pakistan in the mango expagi sector. Similar to its situation with Brazil and Peru,
Pakistan does not hold a competitive a
In the case of Pakistdsrael, Pakistan demonstrates a considerable competitive
advantage over Israelloreover,a graphical illustration of average CEP values is
given inAppendix14.

75 Summar yomaldu i on

This chapter undertook a meticulous import demand and export competitiveness
analysis of mango within the EU. Firstly, to evaluate import demand for-Ekira
exporters, LA/AIDS model is estimatel.presentedsignificant coefficients related

to total expeaditure (income) for Brazil, Peru, and Pakistan. #h@se countries, an
increase in total expenditure of the importing EU countries is found associated with a
decrease in budget share for Brazil and Pakistan, while it led to an increase in budget
share fo Peru. This finding highlights Peru's increasing mango demand in the EU
compared to other exuAU countries, suggesting its favorable position in the
market. Notably, expenditure elasticities for Brazil, Peru, Gb@ | voi r e, a
ROW are found statistally significant. Among these, both Peru and ROW exhibited
expenditure elasticities greater than one, signifying their growing prominence as
mango suppliers in the EU.

Subsequently, the analysis explored price responses in terms of their elasticities,
focusing on both Marshallian and Hicksian perspectives.-Qhee elasticities are
found to be negative, as expected. Countries like Peru,dCoté v oi r e, and
show ownprice elasticities greater than one, indicating a decrease in the quantity
demane&d with an increase in their owamices. For Brazil, Israel, and ROW, own
price elasticities are inelastic, implying a relatively smaller change in quantity
demanded in response to their epnce fluctuations. Crosgrice elasticities
uncovered insightfupatterns of substitution and complementarity among mango
exporting countries.Notably, Brazil and Peru exhibited a complementary
relationship in their products, whereésael and ROWalso displayed similar
dynamics. This complementarity presents oppatiesifor enhancing mango export
revenues. The Hicksian owgrice and crossrice elasticities mirrored the
Marshallian results, reinforcing the findings observed in both cases.
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In the subsequent section, the analysis transitioned to the applicatiotAdDISAfor
intraaEU exports. The coefficients associated with total expenditure emerged as
statistically significant for all countries, except for Belgium and the ROEU.
Netherlands and France displayed negative expenditure coefficients, suggesting that
a unt increase in income of importing countries results in a decrease in their budget
share. Conversely, Spain and Germany exhibited positive expenditure coefficients,
indicating that an increase in total expenditure corresponded with an increase in their
budget share. This highlights the growing importance of Spain and Germany as
mangesupplying countries within the EU.

Furthermorean exploration of expenditure and price elasticities for ittaimport
demand reveals notable findings. All countries exhibitgositive expenditure
elasticities, indicating that mango is treatexh normal good, meaning, consumers'
income growth leads to a more than 1% increase in quantity demanded. The
Netherlands, Spain, and Germany displayed ineelastic characteristics, ith
consumers being relatively more responsive to changes in expenditure, while France
and Belgium showed incomeelastic behavior. Moving to the price elasticity, the
Netherlands displayed relatively elastic epaice elasticity, meaning a 1% increase

in the price of Dutch mango exports corresponds with a 1.17% decrease in its
guantity demanded. In contrast, Spain and Germany showed inelastiprioen
elasticity. The Netherlands and Spain exhibited negative -pross elasticity,
suggesting consumer feeence for one source over the other based on relative
prices, reflecting a complementary relationship between them. In contrast, positive
crossprice elasticity for mango imports between the Netherlands and Germany
indicates substitutability among thesaurces.

Hicksian ownprice elasticities reiterated the consumers' sensitivity to price changes,
with varying degrees of response. Belgium displayed a high Hicksian own price
elasticity, indicating that a 1% price increase in its product would lead to a
substantial 0.80% reduction in consumption whataintaining utility. The ROEU
exhibited a highly inelastic response, with a 1% price increase in their export price
resulting in a substantial 2.06% reduction in consumption whdetaining utility.

The cros-price elasticity between Belgium and the ROEU indicates a
complementary relationship. Conversely, the cqmsse elasticity for mango imports
between Belgium and the Netherlands points to a strong substitution between these
supply sources while maintang utility.

After the LA/AIDS model estimation, the competitive positions of eXith mange
supplying countries in the EU market are examined by using the different export
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competitiveness i ndi ces. Brazil 6s averl
comparative advantage, revealing its significance in mango exports to the EU. Peru
displayed an exceptionally strong competitive edge (average RCA 180.98),
solidifying its position as one of the leading mango exporters. Israel, with an average
RCA of 18.23 indicates its potential to specialize in mango trading and maintain
competitiveness. Cote dolvoire's aver:
comparative advantage in mango exports to the EU market. Pakistan, with an
average RCA of 44.36, demonstratedthoderate comparative advantage, signifying

a consistent presence in the EU and potential for further growth and specialization.

The INRCA resultconfirm these findings i.e.Peru and Brazil, with notably high
average RCA values, maintained their contpegtipositions in the INRCA export

i ndex al so. | sr ael and Cote doélvoire,
the average RCA, preserved their positions with strong INRCA values. Pakistan's
moderate average RCA value translated into a similéenpain INRCA, underlining

its competitive presence. The export index of RSCA provided insights into the
symmetry and stability of comparative advantages. Peru, Brazil, Israel, Cote d'lvoire,
and Pakistan showcased balanced and stable competitive adsantaderlining

their wellrounded positions in the mango trade.

The CEP index, whichcompared Pakistan's competitive advantage to its four
competitor countries in the market, reveals a nuanced landscape. Pakistan did not
hold a competitive advantage over Brazil and Peru, indicating these countries'
stronger positions in mango exports. Hoee Pakistan demonstrated a significant
competitive edge over Israel, while it did not possess a competitive advantage over
Cot e dol voire al so. These resul ts of
competitive standing in mango exports compared to ifgmeampetitors in the EU
market.
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be i nteresting I f t he demand (

rms/ i mporters in the EU market is al
pri mary data from hdt EUPakpst aer-dextploo
perspective of the whole mango value cl

tempor al mi salignment of results d
this study constitutes a noteworthy
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coltledc i n 2014, il ntroduces a time | ag wh
(ti 1| 2022) . Consequentl vy, the study hi
Pakistan's mango export value chain hav
addr esmi ttantiisonl,i further ret@datehreazentainr
pri mary data to ensure a more accurate
facildadmpgreehaensi ve analysis of the curre
chain i n Pankg sftoarn,r eaflilnoemd pol i cy r ecomme
An i nhemebhttiobhharsgeéeectrom | nddruisn g nt hce
data collection process for sam@lng of i r ms
the EU were considesiedn ¢ f@laahmarettion gt hteo
EU countries. The resultant dat aset | ac
sol el yEU nmanroknet s. A potenti al avenue for

dynamimangoofport taEetoa@ms mwealAl compar at
anal ysi ¢ hBelé¢ t avreE On onm rakre ft fseerxx taennsidee st andi |

of the f actnoarnsg @ipnofrituse.ncTihnigs gap i n the ¢
the i mportance of further I nmasgapgattion
strategies i4#EUbmamkEUsand non

Addi tionalll vy, during the fiel d snusr vaerye [
al so engaged in domestic supply of mango
to the suggestion, considering both dome
chain can offer a more effective vapproa
firms' export decisions are influenced

supply chain as well

Further mor e, future research can al so b
of mango safety requirements, sswmnidaassC(
l nvestigating these factors specificall"
competitiveness ofi Rmliuet amair kred Isg ®lteilskyei nt
export mar kets are dynamic and factors
over ti me. This study's findings refl ec
ongoing changes in market conditions anc
i n understanding their impact on Pakista
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ABSTRACT

Mango accounts for the second | argest share i
i nvesittisgagxport supply challenges in order to
competitive in the international mar ket . I n
industryos export performanoe BAobetditfewuvadtern:s
export supply chain, import demand of the man

Il n export efficiency wevaluation, Data Envel c
oper artoistg efficientflUmanketSpwltiilad i eegorting |
Diver-BUf madket . This finding reveals that i n
adopting specialized export practices can en
mi xed pr odecuradd | I nde peardteinfti ceaxtpi oornt,e rl, a rGAeP
treat méeAWT, t ppecuremehty, t amdngut sourcing of t
facility were identified as the majon heetrersmi

profitability ahakypibstcenficmelhlthemamsaltt
ns out to be the most profitable market ¢
h profit mar gi nch magdodrt cokbe obdbprcitmrzedvhar
t, international freight cost, treatment a

By employing the choice modeling technique,

transport mode choltenghessbtubepagndFbobheEU wmb
transport mode and | oss & damage in sea tran
factors which need to be addressed for enhan
mar kets.t All dweoal Demand System (AI DS) and vario

competitiveness of Pakistan among | eading mail
Pakistan has a comparative advantaag@d drmlry Pawke
i ncrease mango exports in this market. Opt i mi

physeoni tary (SPS) requirements can help expor
European mar ket .

The overatlthisdsngdyohas contributed valuabl
mango export i ndustryds stakeholders in desi
mango export efficiency and its competitivene
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ZUSAMMENFASSUNG

Mango hat den zweitgr©°Cten Asnt ebds haanl bdeins tF reusc h
Herausforderungen beim Export Zu untersuchen,
Wettbewerbsfahigkeit auf beem ilmt ar resteiro nSatluedn eM
di e Unternehmensebene der pakistani sicheaemrn Man
ver schi edenaerufMadrikt eEnlU wipeezi al i si erte oder dive
wer den. Um ei n bdeesrs eExepso rMelrisetf@enrdkneitst e zu er m° g |
auch die | mpor-Maralkcthd rfaggre Memgda&Uanal ysi ert .

Bei der Bewertung der Exporteffizienz zeigt |
Exporteure am effizi grBtMagtkean IIEmoalt® us ge aigaleir £in
di vers-Expaieetiee am wenigsten effizient agiere
ErschlieCung von Hochphbersmpekri ahiwierder EXpaodi
Effizi enzurdeers tExipgpertre kann, anstatt gemischte V
die Unabh2ngigkeit &ertEXparieteeung, eine GABCe
Behandl ungs mi t Hei Cwasser, ein fre¢her Besch
Behandlungsanl agen und Ver packungseinrichtunge
Exporteffizienz identifiziert. Dar ¢ber hinaus |
Ergebnisse der Exporteffi Maeihzs, aldear sriecnit adberl sg @
Vergleich zu den beiden anderen M2rkten heraus:
m¢ssen die HauptkostenfaktorenunodptRraddcukt ivwenrsdke
i nternational e Fr acshtuknds t\Wen psaocvkiuen gBsekhoasntdelnu. n g

Durch di e AnwerAvtbwredTiedtaprni & h adinceee 1ISE wadhte di e kont
Effekte von Attributemddarr @narZamd rutnrgedies ved hHIs ¢
Mar kt wurden Frachtkostee umdLS8EéEhYdekehm WBreyv
wi chtigsten Herausforderungen identifiziert,
Wettbewerbsf2higkeit der Exporteure auf diesem
Demand System (Al DS) umdli zesr swihri cekaedre n ev e rEwerod «
Wettbewerbsfaahigkeidt Pakistans unt eMardkdan zfue hr

identifizieren. Es wurde festgestellt, dass Pal
hat und ein groCes MBogewrxpaltbeshelli esdm Mar kt
Frachtkosten und die Erf ¢l lung von sanit2ren ut
Exporteuren helfen, i hre Exportwettbewerbsf2hi
Di e Ergeibemssrse Studi e haben wertvol |l e Il nf or ma f
Stakehol der des Mangoexportsektors geliefert,

Exporteffizienz und Wettbewerbsfahigkeit der |
Mar&hbhzul ei t en.
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Appenldi Worl d's top ten mango exporting and im
: Expor : , Import

Exporting quant i Importing countries quantity (ton)

Me xi co 4 2 9, United States of America 558,198
Thail and 3 8 2, Netherlands 297,256
Brazil 2 73, Germany 110,099

Net her | an 2 6 5, United Arab Emirates 104,818

Peru 2 5 3, Saudi Arabia 86,586

Paki st an 1 8 9, United Kingdom 84,552

| ndi a 170, Spain 78,823

Vi et nam 9 6, (Malaysia 76,839
Spain 6 6, !lran 67,921
Ecuador 6 2, (France 66,165

Wor |l d 2, 59 7World 2,203,770
Sour ce: Food and Agriculture Statistics (FAOS

75
50

|

Nr. of firms

25

Ly

EU freight.forwarding

AppemndBExxp or t

Sour ce:

Aut hor 6s

EU shipme:nt clearing Non-EU freig.ht forwarding Non-EU ship;nent clearing

Export documentation

. By agent . By themselves
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based
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(a)

Packhouse distance -
Varieties exporting -
Participation in trade exh. 5
Experience

Education 5

Age-

Efficiency score 4

(c)

Packhouse distance -
Varieties exporting -
Participation in trade exh. -
Experience o

Education 1

Ager

Efficiency score 5

(©

Sour ce: Aut
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APPENDI CES

Packhouse distance -
Varieties exporting -
Participation in trade exh. 5
Experience 5

Education =

Age-

|
|
|
|
|
|
Efficiency score 1 .l

(d)

Packhouse distance -
Varieties exporting -
Participation in trade exh. -
Experience -

Education -

Age -

Efficiency score =
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AppencdhDixtri buti oscofresf Di treee®Blt ya xpor t s
Efficiency level Frequency Percentage

<0.40 0.00 0.00
0.40:0.50 1.00 1.79
0.50:0.60 1.00 1.79
0.60-0.70 2.00 3.57
0.700.80 4.00 7.14
0.80-0.90 9.00 16.07
0.901.00 39.0 69.64
Nr. of dbs. 56.00
Minimum 0.43
Maximum 1.00
Mean 0.90
St. deviation 0.12
Source: Authorés calculati on

Appen/dDixst r i beuftfiiocni eonfcy scores f oirv ecrastiefgioerd c al
no-BUexports
Source: Authoroés illustration based on survey











































































