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Chapter 1

Introduction

1.1 Motivation and aims
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1.2 Overview of the thesis

1.2.1 Overview of chapter 2
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1.2.2 Overview of chapter 3
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1.2.3 Overview of chapter 4

¢CKAA T2 dzNIKOSAKIPLIGSM (KS SEGSYyd (G2 6KAOK NI
a0K22t Ay Ay2 @w2A@KYSEMA Y NBE lyR2 3 O@%KRa NBy B RAZONTe
wkAyFlrff aK201a SO0 K2dzaSK2fR AyO02YS IyR (
LINE RdzOa 2y ® | 25SOSNE K2dzASK2f R& Yl & GNBIFG o2
yS3leo@sS SusSOla 2F NRAVITIIHR (452K 2O & SNBayKeAlGK Sl
2dz002YSa |Y2y3a o62@8a& YR IANI A /2yarGaRSyld o
SOGa 2F RNRJZEARY HOR2 D2 RRA a&KIGAERD 2 YESKAdIBOA t R |

(0p))
=t



A s N~

Fyo ORUIFEGNI a8 (12 &KRSPHAKOIEHRO®ERZ Ro KA f
G2 0SS AyadZ I GSRNENMAKIIKERSa®ORE a2 F

(0p))
(@]
N
D
ax

hdzNJ YSI BNINBWT I2(F0 AYRNBHAKEA RYyRAOFG2NI GKFG 41 ]
GKS yS3Io®SBBOAAYRENR 2T NIAYTFIEE FTNBY KAadG2N
O2YYdzyAlle A& SldzZt G2 2N £fSaa (KIyoXxgaAEHNBIS
AYRAOIFG2N) GKIFG GFr1Sa 2y | A\GRB&@S | aZy2¢% NFAY
KAaU2NROIf YSIYy LINBOALRKRGlIa2Yy AYy (KS 0O2YYdzyA
I SNP 2 (2KS Ndza#A 3 Sap2 1 K K2 dz&d Sk 2 fOR ntMBI @S th nidlo St yR
FYR GKS aO0OK22f OSyadzZHhMRXAYyIEBENXN)I 60S RRGR A0 NI

A

al fFogRLILIWEB (GKS UESR SiS0OiG&a Saearl G2NJ aSLI NFGS

¢CKS Fylrfeara NBGSIHfa (GKIG GKSNBE Aa RAUGSNBYs
K2dzaSK2ftRa Fft20F0S Y2NB NBa2dzNOSH2 ZK2D2EaQ
GKAETS NBa2dz2NODS ff20la2y Ay 3IANI AQ SRdzOl a2y

FYR (KNIAHNDFIEIEsS SELISOGSRE S UyR GKIFG GKS S
FgSYRIYOS YR LINPINBaaAzy QuiSBIi&HAZK KKAY R ff

A0K22f | JSYRPPOSEBEMFRAINXNIENI g KATS GKS SiuSOi
FNB RAGSNBY(G FY2y3d o628a | YR RANRNAXG GKRIOSERY
d0K22ft FTgSYRIyOS FY2y3 @&2dzyaSN) 62éa FyR 3IAN
a0K22ft F§gSYRIyOS FY2y3a 2t{RSNJ 62@a |yR 3IANI A

C

NI AFFLr2YyOSNESter GKS b22R aK201] AYyONBlFasSa ao
AY dzLJLISNI LINAYI NE YR aSO2WNRAGMELBOKE2{ 2 WH02 o
LINZ INBSE ARWYRE GKFG 0KS RNRdAzZAKGO aK201 AYyONBIaAS
@2dzyISNJ FANI & Ay f26SNJ LINAYIFNE aOK22f3>X gKAC
FY2y3 2f RSNJ 6028a& AYy dzLJLISNJ LINAYF NE aO0OK22f I yF
F2y3 IFANIT A Ay &4SO2yRINE aOKZENI INGBI I 8 8Sa 8 20y
O2yaraidsSyid Fid GKS OK22f tS@St o

Qx

1.3  Organisation of the thesis
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Chapter2

How do transport costsnfluenceprice dispersion oWariousfoods across markets in
Malawi.

2.1 Introduction
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1 Perishability is less of a problem in storable grains. In the absence of cooled transport system in most
developing countries, more perishable foods require a shorter time to get into the market than storable grains.
21t is important to note that grishability is relevant for price integration, while nutrieénsity is key for
nutrition.
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2.2  Overview offood marketingin Malawi

al fF 6AQa (NI YaLRZNI aeaiasSy O2YLINRAaSa 41 6SNDb2N
O2@SNE | 062dzi dnH 1YZI 6KAOK 2y {f@YIARNBISHE HI/Kbc T
HANYy BOdzi AlG A& Ay L1R22N O2yBwadyyBYR &a®tzs 8F 21
CKSNBEF2NBEZ (GKS NRIR ySGg2N] NBYIAYya GKS YI A
AYGSNYFoa2ylf GNIRSZ gKAOK dzaSao YloddHl D cubmiic E
SGi 't dX wnndpT w2okyhagdzss MpISHPMRI YHRMOGKS
OAroSas RAAGNAOG OFLMAGIFEAX FyR YINQSiGa +ONRaa
YSU62N] owROoMYyASN 3 @F hFPANBEKSHASNA 2R 6S Ay D¢

i

O2yyS8Oey3d 20t tFNEBS YENySGa | ONRAaa GKS O2d

t NAGFEGS GNYRSNR LXF& | ONRaOFf NRES Ay (KS
Y2aidfte R2YAYIlIUGSR o6& avYlftK2ft RSN FIFI NYSNE® t NI
AYFHEf K2t RSNJ FFENYSNR Ay (GKS NHzN$ €1 y RB& &t 2 N2 yISI
F22R YIN]JSdGao LG A& RAYOdzZ G G2 2NHFYA&AS Y22
LINE RdzOS &dzOK & YIFIAT S aANIAyYyI fS83dzyrSasz NR2Ga
AYFEESNI YFEN] SO &dzNLX dza Sa [iykRS | NUBEMFIGERIINS 183K A D
Haubn Ol vEATS Y2a0G &adG2NrofS 3INFAYyasxs NRAROS LINPR«
altl gAQa t118aT ylrvyStes [F1S alftlsgr t20FGSR
RAAGNRAOGET [F1S [/ KAdzit Ay al OKAy3l RealdlR QG
NBflo@Ste SFHaASNI (2 ®NEIESBA NS OSK 3 3 SINRY KRR Y
Ff2y3 GKS YIAYy NRIFIR&a (2 | 00Saa (GKS INAR LIRg!
NAOSOHMNAYIY LydsiidziS 2Fd/RPWLRRRAS2Y X0l &Ha Kk
ddzLJLX @ aG2N)ro6fS ANIAya (2 GKS 1 IANRKROdz GdzNIF £ 5
LI NI AGEFEAGFE SYGSNIINRASY gKAOK asSftfta GKS 3N
GKS €SIy LISNAZ2RD S 26N15NER YRIAAS LINMYA GSR | OOS
NB & dzf (1 U & RBS B@BifIRy 2y0S YSIya 2F | @FAtlotS 2«
KFYROINI&A&Y FyR 2EOQOFNI&a Ay GKS NHzNYt FNBlFa G
GKSNBE yikSerante | O0SaaArwBi2NBYy SRNIzQY ¥ & 2 NI 2 ¢ 3

[



GKS GNJIRSNHE GFNBSG SyLlie ol ONkiZo#lad NNy RLIESNG
LINE RdzOG & (2 RILAHFOKETRBEYRKNIDFDNS1nc T ClFYAYS
{eaidsSya bSig2NlZ HAMyd CYKOKMA S 2F CNYWI St al @f
FY2y3 GNI RSNA 06SOldzasS (KS QOINFRILIZING | RN IFENID |
OHnb¢yR GKIFGO GNIRSNB (GN¥ @St +y | @SNY3IS RAAGI Y
a2dz2NDS 2dzi aG2N)ro6fS INFYAYya | ONR&aa GKS O2dzyi
RAZNAY 3 GKS S yCLSNYSROI Q2 B AV A Ky NS 2ANTSKY a
GKFGO GNYRSNE GN)} @St 20SNJ opn Y G2 &2dz2NDS 2
{2dzi KSNY NB3IA2Y 2F alflgA RdNAYy3A GKS Sy LIS

w»
[N

l f GK2dAK 2LISy G(GNHzO1a FNB y20 adzailof 02 NJ
IyR @S3SilotSa 060SO0ldzaS GKSe I NB &dz&aOSLloft S i
KSIF G FYIROMIZAS > OIBHLIRINGE G&KHAin NI RSNE dzaS GKSY
YENySG&a Ay alflgAd CNHzAGA FyR @S3SilofSa KI
f26SNJ GNYYyALRNI O2ada AT GNIXRSR 2@0SN) f2y3aSN
022t SR (NI ¥ IENG RAASNIY OSa 2 CONONRANIER doi2k S & N.
CN) y1 ST a@ufnlng®n KFa tAYAGSR 022f SR ( Naya LIANI =
I NBadRAEG Hy2QBEAaKE RS LBRNA aKFofS F22R AdSya LI
O2YLI NBR (2 ftSIHalowBSYWARKERUDLO FE3RRAAGRNYA Y24l
@S3aSGlofSa I NRPdzyR GKS @Aatftlr3aSa Ot2as8SN) G2 GKS
ySSR 384G GKS @S3aSGlofSa ljdzadoite G2 G4KS YI
ddzOK | a YIyI¥Ra2NEkFEISE2 FND 132dzNOSR FNRY f 2y
-NB Ay &aSlazy ONRaa GKS O2dzyiNEo® | 2ANBISNE
AYLER2NISR FNBY ¢lFyTFyAl YR a2l FYoAldzS St OK
0dzy OKe (2L drfQdBY RYYHEEKSHOHHT ¢ odk KOO 2LINRSA I2INT] S

wn

N O

LI 01 GKSasS FNHzAGa Ay pnankdn 13 alola 2N G4NF R
FONR&a YINJSGazr 6KAOK f SI R&O Yil20 Kkdkt 3K ot acaNd-Syal S
t2G0FG62Sazx a¢SSi LROGlIG2Saz yR OFaal @gr I NB Gl

a
YFEN]SGao
¢NIYRS 2F YSIFG IONRaa VYINJSia R2Sa y2i0 Ayg2f
OGN yaLR2NIG Aa fAYAGSR Ay alflgAid LYyadSIERY f Ac
2P0SN) 2LISy GNHzO1 & FONR&aa YINJSGAaZAaG6KYXOK)| $aayr

MPp



' afl dAKGSNK2dzaS 2NJ RSaAa3ayl 4GSR LX I OS F2NJ af
SST Aa &dzLllX ASR o6& aYlrffK2f RSN FFN¥YSNE gK?2
FttSe Ay GKS { 2dzi KSMEONBAARY [2yFR (IK#E yOR&zy RN
22NI RS HAMT T® 2OK Yi Wi 5 (iavaded NS doidkyloi Y2 a4 avYl f
aSttf GKSANIOFgtS G2 t20Ff UGN RSNBOES ood8iTORKNSENEGN
KFNPSaG0 ¢KSYy fA0Sa0G201 LINAOS&a INB f28SN®d
0dzi OKSNE A& R2YAYLFGSR o0& avYlot f R R SNI5H H NORS N
/ KAIgl @ GaeNyidy3ad G2 UaKI Fo2dzi yp LISNOSyd 27
O2dzy i NBE A& &dAVDISA $ R RO & doYalAatati Sy O&! UBKSAHE F NR A
HANHT ¢NJF yd S{OA YNDBHONIPHMIHRTA SR UAK A& GNJ yaLkR NI
YEN] SGad t NERdzOsa2y 2F S3I3a Aa 1ORXNHESNDARE YR Uz
LIN2E RdzOSNA ¢K2 2LISNIGS Ay fFNHS daNbly OSYyiGaNBa
t NAGFGS NI $8f 6iNF R2dzi yn LISNOSydG 2F GKS S3=
FONRP&A& YIFENJSGa YI oyi28r YSNOMIND | ¥ 3 IS defNBdzNE ¥
| ANANOdzAaAPSAE-SEIWEOD (NI RS 20SNJ £t 2y3ISNI RAAGHY
S33a RdzS (G2 RAYOdz aSa Ay GNIYaLRNby3d GKSY (K

(@]

I+

t NEOSaaAy3da 2F FT22Ra &dzGK SdaNAd NGR- R f o0l dzid 3 Slay R
OSYiNBad {AYAfINIé&sx NBLIOTFIAYIT 2F AYLERZNISR
L adzZ- ffEey LINAGEGS GNYRSNARA UGNIKSLIDOBMzy G KBESO KR
OGN yaLR2NIFa2y 2F I NHSN) @g2f dzvySa GKIFy 2Ly GN

2.3  Relatedliterature

CtKAad a4S0Oe2y NBOGASGaA O NA2dza YSI &Adz2NE 2F LINAOS
CdzNI KSNE G(KS &4S002y NBIOES dza SMBIONR BA ¥ 8 [dZR dzISE
O280aSBEKBYKS SEGSYld (2 6KAOK (N} yalLR2NIG O2al
O2YY2RAaSa |ONRaa YIN)JSiGa 2N ft20Fls2ya Ay RSQ
2.3.1 Measures ofprice dispersion

CKSNBE FINB a4SOSNIf YSIadaNBa 2F LINAOS RA&LISNI
SYLANROIET &addzRASa adzOK a (GKS O2SYOASyd 27
YFEEAYdzZY YR YAYAYdzY LINLINGDOS ReARIISHEE HiSulai 51 DI |



CFrTOKIYLASXZ HampT 901FNRE HAnnnTOWEKESKNE YSIng dz
GKS NlQe2 2F GKS aidl yRINR RSGOAlLaz2y 2F LINROSa
YSIY LIOPENR>¢CKHKBnhte Of2aSNI G2 2yS AYRAOFIGSa
I NPdzyR GKS YSIys gKAES GKS /+ Ot2aS8SN) (G2 1 SNJ
YSIyd CAdINIKSNE G4KS / + Sldzrta G2 1T SN®B AYyRAOI (-
¢t(KA&a YSlIya GKFG fFNBSN) /+ aiaiayaus LINA OS R
O2y@SNHSYOS® ¢dzNyAy3a (2 GKS RAOGS

OF LJWidzZNBEa (GKS RAGSNBYOS 06Sis

SI OK fRWSWRSPI¢ KA nTrONASNI (K
GKAtS (GKS RAGSNBYOS SljdzZ ta G2 TSNB AYyRAOIFGSa
{AYAf NI &z dKAAa YSFya GKFG f I NBSN REANBWEBSDS 4
AAIAYATE LINRAOS O2y@PSNHSYOSIMNA OFY IRMGSINEHNOS i &
RAGSNBYOS Ay LINAOSA I ONRaa Yd&!IN) SN HersvSl oy S8 &
GKS 1 042ftdziS RAGSNBYOS GKS fIFNBSN 06KS f S@St
Slidz- fa G2 TSNR AYyRAOFGSa GKFG GKS F@SNF3IS LIN
GKFG €1 NBSN) I 0oaz2ft dzi SS NBEASIySONSSSY OBKEA faSh FayMIFiet BN
AJYAFEe LINAOS O2y@PSNHSYyOSO®

(@p))

Qx

2.3.2 Measures of tansport costsacross markets
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2.3.2.3Proximity to a railway line
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2.3.2.4Removal of fuel subsidies
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2.3.3.5Persistencén price differences
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24 Methods

24.1 Conceptuaframework
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3 Transport costs also include labour, time, and externality costs such as accidents, pollution, and congestion.
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2.4.2 Empiricalstrategy
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4However, the limitation of our methodology is that we are not able to control for firag/ingmarket level
characteristics that are either observed or unobserwetiich may bias our estimates.
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8 Clustering on one of the markets controls for spatial dependence between markets, while clustering on market
pair controls for spatial dependence over time for each market @&er, 2010a, 2010b; Aker & Fafchamps,
2015; Aronow et al., 2015; Cameron & Miller, 2018hus, clustering standard errors by market deals with
general forms of serial correlation.

”We categorised the distance between the market pairs into 10 quantiles.
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8 The variation of fuel price in local currency exhibits a step function with prices being flat between 2007 and
June 2012, a sudden jump between June 2012 and January 2014, and then flatten again between January 2014
to July 2021.

9 The Pearson correlation coefficient during the fuel subsidy period is 0.17 (p<0.1950), while the Pearson
correlation coefficient during the period the fuel subsidy was removed is 0.85 (p<0.000). Thus, local diesel prices
are strongly positively correlatedith global oilpricesafter the removal of thduel subsidy.
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Figure 21: Variation in local diesel prices vs global oil prices over time
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101n equation [2.3], theassociation betweetransport costsand price differencesin the long runis measured
as:
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11 Given that we do not explicitly control for thmarketpair andtime fixed effects, our coefficient of interest,
1 , might also be picking up the effects of other factors that are correlated withfuel price such as
devaluation of the local currency.

12 This means that our primary equation [2.2] has a canonical form whereptive differencesand the
covariates are a seriesefi 0 p matrices(Fafchamps & Gubert, 2007)

B Undirected relationship means thai will contain 2 observations per market pair in the direction fraro
wand another one in the direction frondto

oM



A A = oAz

dza (2 ORXO& I EBa86BHESPSEKS YINJI SO LI ANERD { St SC
"Wl aSR 2y (KBS ®EziOR¥ SAYINRRIzOS | al YL S aSt S
g2dzf R fSIR (2 AyO2yar&uimyi ¢Ramy¥Yl &SH SO¥ 2 B ) dr
G KSYSOSNI 6S SEOf dzRS YIFNJ SO LI ANB 6AGK YAAEAAY

~

¢KSNB | NB aS@SNIt YSOKIyAiaavya GKFEG YFe tSIFR
IyﬁNSSZéHJNJe@f;é YIed 0SS YAaaAiay3da Ay az2yvysS 20!l ¢
RdzS G2 Ayl RSIldz 68 NBaz2dz2NOSa G2 02ttt SOG RFEGIE:S
adzZRRSy 201t O2ybAadia FyR ONRASE (KBGO YAk¥(iSNXA
GSYR (2 0SS YAdaaray3da Ay a2YS YIENJSGa +Fad OSNII A
RFODAf OSNI oS FI li®S WAINKOBE I NB YAaarayad O2 YL ¢
Sljdzl a®§ HAGK 2dzNJ adzoal YL S gAff 0S O2yaAradsSy

GKS LINAOSa F2NJ GKS YIFINJSG LIANBR Ffgleda GdSyR
9aYS RdzZNAYy3I SIOK &SIEN®p /2yOSNEStEE>XRAF¥E KKSWA
doYl o2y 2dubeS |jedk ok y2 deNJ adzo al YL S gAtf 06S AyO
AlLd LINPOfSYDd ¢CKAA YI@& 0S GKSSOYBABESF2IND ANMNE G
2YS Y2yiKa yR y2i Ay 20KSNJ Y2y UK& ¢A0K?2dzi

o U

Qx

¢2 RSUSNNAYS K2¢ (GKS YAaaAiay3dySaa Yle daSOdGa

Sl U KIINVRESASVER O% B S A NIINGI &S\ YRiZD 8§ BRRPSRa Ay SI O
SigSSy GKS YISVl b A Supaizh &Ry RNSI SNYAYy S GKS
1 f 6K2dzZAK (KA aANMEy2ONBE RO ITYRSE (KIFG GKS F22R
G22 SELSyaArdsS (2 adAB) 24 F2ING S4B &b & #yRlydE KNS &

UESR SuS0ia (2 mQBOKNREX HGIANSAWKOKEES G + ©dX wn
| 2y GNRE AR ATNZ NOLSIOMIU] & ShkJarnI ORER S§y&O¥a NDS

G2 RSIf gAGK (GKS alFYLX S &4StSOs2y o0Al A 6KSy Y

Qx

Qi
QX

24.3 Data

¢CKAa adddzReé dzaSa 02y adzYSNJI LINAOS Y2yA(i2NAYy3 RI
O2ftSOGa G2 O2YLMziS GKS Y2y iKfe [/ 2yadzyYSNI t NR
G2 GKS [/ KIFIy3aAy3a 1 00Saa G2 bdziNAb2HA! G AKKNRSS
OYFARFGAlI PSU Gl fORY (h AU Y2y OK INGF2NEERIE Al K IFLANR @O

A 2 4 oA x

O2yaradaSyate 02ttt SOGSR FNRBY WFydzZ NBE wnnt GKI



YIEA@FGalr BANIK PRIHQANRKIW 2y 2y K2g GKS REGE F N
FRRA@2Yy It LINAOS RIGF FRRRAZDKWIZ BNBYI HIMdzE d2NR &
YENJSGas YR RRAs2y It LINAROS RI (K NZF@BXWIz &ND
HAHM® ¢KdzAX 6S KI @S LINAROS RFEGE F2NJoHn YIFNJ]S
0 KNRDZA KWzt &8 HaHm 6&SS U3IdzNBE ! om F2NJ GKS &Ll e
O2dzy G NB U ® LyC!lOORWRIFIAS A nDKOIHanaMic WS R 0 KS F2 2 F
a2 dzND S 7T AR DS p | a1 SEodbA Ak StYSDdzy Sd o | YR SHyVaRi &

aGFLX S&a AyOf dzRAYIAMEEFHTASH ORI ad688R (KS F22R
YR dzy LNPOSaaSR F¥22R AdSya (G2 ARSyasTeée F22Ra

1 02dzi HH F22R A(XKA{ ENRB Y iz¢ LINE G245 RERENIE | NI
LI & G SdzNELUSRROWSIR] YAt 12X 6KAGS oNBIFR SidFyRENR
IANRPAZKISRTFE2R AGSYa Ayid2 Y2NB LISNAaKlFoftS |yR f
FNBE Y2NB LISNARAKIOESS KAt EAYITFRER 48SOBI & AD
AGSYa Aydeg 8mER2 NB YI £ a2 dzZNOS T2 2 RaysR &SSTESH] | y6 dziB N
6t S3dzySa +FyR ydzias FyR aff2BRSa or A daRA yF2 2NRP :
Y2NBE ydziNAe2dzas ¢gKAES mu FT22R AGSYa INB fSaa
CKSYY O2 YLIAt SR aSO2yRIFINE RIGF FNRY @F NA2dza a2
LJdzY LI LINRA OSa ¢ S&NBSI2olia AL yBYyRS NEENSR Yw $ A @zw|! b 2/NBdzl If dzi
LJ2 LIzt o2y RSyaadeée 002K OdzZNNByd |yR LINR2SOs:
200FAYSR FTNRY (KS alfl gACHKADKIA NE2Y2E YR OO S
I OFAf L o6fS 08 b{hd CAdNIKSNE 6S 206GFAYySR I yydz
FNRY GKS aAyAaidaNE 27 IAOESEOENBDSIDA CHKeS2 yOf AYYAR
YIFEAYdzY GSYLISNY GdzNBZ YR S{E8Oy&R2WRAZSR OB D
9 LI2GNI yaLMIMNFBRRYSILGRSE201 a2y (GKS YIFEN]LSGa 2LJ
blrea2ylf | SNRPYyldzmOa |FyR {LI OS ' RYAYAEA(UN)I a2y
t NBERAOa2YyY 2F 22NIRGARS 9ySNHeEe wSaz2dz2NOS 6t h2¢
{ OASYy OSk! LILINE S RYKDARSIYAGSE Ot AYEFGS R KNRIWANE | O
Hae DAGSY 2dzNJ RFGFS ¢S OFftOdzE 4GS {t9L @It dzSa

14 hitps://power.larc.nasa.gov/dataccessviewer/



https://power.larc.nasa.gov/data-access-viewer/

SIOK Y2y UK dzaAy3d I oad&.SS HA2F NJSI BN @RV 10 #1y 0 K
G 18&a 2y 020K yS3le@S |yR LRaAadS Ol tdzSazx 4
yS3aAl a @S @It dzSa 6PFBWBaSpilcREE >SS HEWHSENI LI2AAs DS
b22R& 6KAES avYlttSNIyS3Ile@dS {toL @FfdzSa ardy
OBT pn G K LISNDSyesf S0 G2 02yadNHzOG | RdzYyYe @I NI
Gt dzSa of TS0 liKe LBANPSYNHEzOG GKS RdzyYe @FNARFof S
200 AYSR GKS NRdziS RAalGlIyOSa 20SNJ LI SR NERI |
allLla 2y alflgAQad LI @SR NRIFIR ySig2N] o
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15 SPEI is calculated as the difference between precipitation (w) and potential evapotranspiration (z):

G . ® is climatic water balance. The Hagistic probability distribution is used to standardi@eto allow
comparison over space and time, and at various time s¢Blegueria et al., 2014; Vicer&errano et al., 2010)

1 Figure A.2 for the proportion of thprice differencesfor each food item equal to zero. The results indicate
that maize grain (ADMARC), goat meat, beef, and white buns have greater than ffiee differencesequal

to zero. The proportion gfrice differencesequal to zero is smaller for most food items.

17 Figure A.3 shows the proportions of the most available food item over the period under investigation. The
results indicate that tomatoes, maize grain (private), onions, beef, brown beans, white beans, goat meat, usipa,
potatoes, rape leaves, maize grakDQMARC), rice grain, eggs, cabbage, fresh milk, groundnuts, white buns, and
bananas have greater than 80% of observed prices across the market pairs while cassava has less than 60% of
observed prices across the market pairs.

B Figures A.4 A.8 present the average month markeair availability of each food item over the period under
investigation. The results indicate that average month magpaat availability each year varies across the food
items.



Table 21: Summary statistics for monthly food price differences in MWK/Kg

Food Value addition Food item Obs. Mean Std. Min Max
classification Dev
Staples including  Unprocessed/more Fresh cassava 44023 47.79 55.89 0.00 542.04
roots and tubers  perishable
(Less nutrient Unprocessed/more Maize flourWoyera 57195 142.72 139.21 0.00 1030.30
densg Unprocessed/less Maize grain (private) 79971 38.72 40.95 0.00 338.90
perishable
Unprocessed/less Maize grain ADMARC 70099 19.60 37.14 0.00 190.00
perishable
Unprocessed/more Potatoes 77243 74.59 76.78 0.00 649.47
perishable
Unprocessed/less Rice grain 69666 94.04 90.98 0.00 682.34
perishable
Unprocessed/more Sweet potatoes 59931 36.68 39.57 0.00 392.18
perishable
Processed/more White bread standard 76513 30.44 32.48 0.00 317.88
perishable loaf
Processed/more White buns 58832 181.57 176.12 0.00 1024.31
perishable
Legumes and nuts Unprocessed/less Brown beans dried 79826 161.25 168.98 0.00 1686.99
(Lesshutrient-  perishable
densg Unprocessed/less Shelled groundnuts 67104 176.60 177.22 0.00 1879.23
perishable
Unprocessed/less White beans dried 60546 138.08 140.09 0.00 1584.01
perishable
Animal source Unprocessed/more Beef 74,127 197.02 196.83 0.00 1355.26
foods perishable
(Morenutrient-  Unprocessed/ more Eggs 71621 146.19 132.56 0.00 1552.87
densg perishable
Processed/ more Ultra-pasteurized milk 62329 60.99 64.10 0.00 463.94
perishable
Unprocessed/ more Goat meat 74588 164.14 179.22 0.00 1518.35
perishable
Processed/ more Powdered milk 40868 1152.30 1178.3 0.00 6356.50
perishable 1
Unprocessed more Usipa sun dried (Lake 78279 840.58 879.52 0.00 7938.16
perishable Malawi sardine)
Unprocessed/ more Utaka dried (Lake 56715 954.83 998.71 0.00 9029.67
perishable Malawi cichlid)
Vegetables Unprocessed/more Cabbage 72133 35.18 34.31 0.00 401.14
(More nutrient perishable
denség Unprocessed/more Fresh okra 53956 151.71 161.74 0.00 1285.56
perishable
Unprocessed/more Fresh onions 80090 162.75 147.99 0.00 1434.18
perishable
Unprocessed/more Fresh pumpkin leaves 64589 101.92 104.22 0.00 827.87
perishable (Nkhwan)
Unprocessed/more Rape leaves 74680 66.58 75.32 0.00 735.61
perishable (Tanapusi)
Fruits Unprocessed/ more Bananas 66053 64.77 68.93 0.00 691.67
(More nutrient- perishable
densé Unprocessed/ more Fresh tomatoes 80558 116.72 122.43 0.00 975.34
perishable
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Table 22: Summary statistics for variables used in the analysis

Variable Mean Std. dev. Min Max
Diesel price 570.07 274.15 178.7 990.4
Floods in both market pair 0.092 0.289 0 1
Floods in one market pair 0.196 0.397 0 1
Drought in both market pair 0.094 0.292 0 1
Drought in one market pair 0.209 0.406 0 1
Population density in district marke 171.41 99.15 34.05 488.49
operates

Distance between market pairs 379.62 237.59 33 1098

2.5 Empirical results

2.5.1 Theassociation between transport costs anutice differencesin the short run

2.5.1.1Theassociation between transport costs and ovepailte differences
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Table 23: Heterogenous effects of transport costs on price differentials by type of food

Dependent variable: All foods Processed Perishable Nutrient-dense
she « |F s foods foods foods
1) 2 3 4)

Diesel price x distance -0.0493***

(0.0130)
Diesel price x distance x processe -0.0776**

(0.0338)
Diesel price x distance x perishabl 0.0319***
(0.00938)

Diesel price x distance x nutrient 0.0355***
dense (0.00931)
Distancespecific linear time trends 0.00818 0.0160 0.0491* 0.0498**

(0.0213) (0.0254) (0.0235) (0.0221)
Distancespecific quadratic time -0.00000807  -0.0000215  -0.0000742** -0.0000751**
trends

(0.0000328)  (0.0000392) (0.0000365) (0.0000342)

Distancespecific cubic time trends  2.20e09 9.66e09 3.73e08** 3.77e08**

(1.68e08) (2.00e08) (1.87e08) (1.75e08)
Difference in population density -0.0214 -0.0196 -0.0215 -0.0215

(0.0521) (0.0519) (0.0522) (0.0522)
=1 if one of the markets -0.00333 -0.00291 -0.00174 -0.00171
experienced flood shocks

(0.00449) (0.00458) (0.00458) (0.00461)
=1 if one of the markets -0.00164 -0.00134 -0.000588 -0.000690
experienced droughshocks

(0.00652) (0.00672) (0.00682) (0.00684)
Difference in local production -0.0325 -0.0269 -0.0329 -0.0333

(0.0605) (0.0621) (0.0595) (0.0595)
Month FE Yes Yes Yes Yes
Time FE Yes Yes Yes Yes
Foodmarketpair FE Yes Yes Yes Yes
N 1751528 1751528 1751528 1751528

b20SY hoaSNWlea2ya Ay SIFOK O2f dzYigAt SBEARRKR K NESNB dz
YdzZt o LX S t S@Sta 2F UESR SiuSOi

O2ft dzvyed ¢KS RSLISYRSyi
0SG6SSy GKS YIN)Si
Yo OBESNBERF BAOYAF NR SNNE NE

al tFgAly

FFF LF ndnmn
¢tKSYy>X S Ay@Sasdalds
Oz2aila 2y 2@SNJIff

LISNAAKFO6fS TRENES FREPJRAZN RAE SY A U K
I Y/2RR AYFARY SINKES aA0y b dzSy O S
I ONEP &3S YAIYNDSSND- 20 (A y2 daNg SY Sl Ka2dxNIS  N2o3

GAGE YAY &

Pl NA2dza FT22Ra

a DiLBWE KIRNS 0LISE» Yy il @
Foaz2fdziS @I f dz8

I NAIFotS Aa

LI ANR A a

idKS

oy

YSIadz2NBR Ay Kdzy RNBR&
GKS YIFNJS

&2 dz2NDS
LINA OS RAGSNByal f a
KAIK 02y O0OSy
0N yaLR2NI O

2T

2T

I d

Ay

GKS O2dzyi S



I RdzYYeé @FNARFofS GKFEG GlF1Sa 2y | @FtdzS 2F 2y
y dzii NERSWHIS Ay 20 KSNJ aLISOAUOlIe2y&a0d {GIBHBYy3a GAl
Uy R ({ir3E20A1 o2y 0SG6S SyoIiNgGfyta LIZNRIO 0 2RAGES NBAYRO
AAAYAUOLYd FiE op:r OapUREWORKdAY(I KB A yOR’Bt az8)
342 O0AFNNRRdaOWIZKY Ay 2@0SNIff LINAOS RAGSNByal f
dzy LIN2 OSaaSR T22REE:HY WmKH OBE@EENIS Nbyy [6BSNF IS
& dz3 3 S aYiraNJ i GG NI RS NAB & w268 A LENREGYS ANEPSARS SR 2R 4T 2
Fa GNFXyaLR2NI O2aia SHNYBBYI o\ NJ BK1aG ANONB S & 5
AYyGSaANI SR GKI ypw dzRWNR 63 58RABYARAIAGSY (KL
F 3INBEEES B 26SNI aSINOK O2aitav FyR GNIyaLR2NI A
O2YLI NBR (2 dzyLINPOSaaSR F22 ®

P
ax

CdzNYy Ay 3 (2 LISHEA KNED MBA U8 RO GXiFdeYyYi KS Ay ONBI &S
GAGK GKS AYyONBIFaAS Ay LINAOS RAUGSNByaslfa F2NY
F220R88 odw: 6T mwBO S HILIGmpD:n oGRthOHU R § K@ SzIKY & NBI LI
F22Ra KIFI@S KAIKSNI Gl fdzS (2 6SAIKG Nlrsazaz ¢S

APS KAITKSNI aSIFNDOK O2ai0av FyR GNIyaLR2NI GKSY
dzy | @ AfFoAfAle eaTST2AYSRIE NWRDLIZNK aa Uy RA Y 3

LINA OS O2y @OSNHSYOS 2NJ YFN]J SO AyaGdSaANIroa2y F2NJ O
T22R&a a GN)YyaLR2NI Oz2ada o0SGieSSYy YINQLSda AyO
az2@dAy3a 2y REY aGdzDENSE AR  Saa Yy daiEINAINSBGI iR SY AR (FR
GKS AYONBI &S Ay TFTdiSE yONBOESE A¥ LBEOOARAKESENS K .
RSyaS F22Ra O02YLI NBSRy as2 Teg3Ra YoBURD HEGHY I NI ¢
MAn oS E L 8dKndadpzp oY I NJ S G NI RS NE RE3 452 (F 22 RIFLISE O
Fa GNJ} yaLRNI O02aia X0 MSNaSa ¢ N oSdnBER AMyy30 NaBdzBBS
Ad LI22NJ LINAOS O2y @SNHSYNE y2dRIINWAESSOUT 2 2 R 0 & KNIy <
ydzi NBMSWAEIS F22R&a a4 GNIYaLRNL Ozata o0SisSSy

AYLX AOF a2y ad

Ly &adzvyYamedSOaXyakKl alkmE20KF yix$a AlyNESaEN pa\qumR
GAOKSOt AYS Ay 2@0SNIff LINAROS RAUGSNBYOS I ONR & :
AybdzZSyOS A& RNAQGSY o0& LINRPOSaaSR WRRAS o012 R

(0p))

o ®



~ A

RAGSNByOSa | ONR & A B S B & fayS Qiok2Sy a4 6IHRIY A NIy ¢
F3a20Al a2y 0S06SSyYy OKIFy3aSa Ay (N yaLRNIy®2a4ad
OMKEBUIKSNI G§KS YIF3IyAddzRS 2F (GKS | 3da20Ala2y 0S5
F2NJ SFOK FT22R A0SY IINB avrfttSNI F2NJ YN]SO LI

GKFG FNB T NIyFNRRS &3 KOXKNIZ (INKHRyNJ

F2N) 6 KAOK (KS OKI yHBHZ AQA HIINR GARINGS ORM (A DSN
Yi K

2.5.1.2 Theassociation between transport costs gmadce difference$or each food item
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9 Figure A.9 in the appendix presents the time dummies after fixed effects Poisson estimator. Overall, the results
indicate that the price differences have been increasing over time for staples.

20We find that the direction of the association between transport costs and price differences for staples remain
the same using linear regression fixed effect estimator (see table A.7 in the appendix).
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Figure 22: The association betweetransport costsand market price dispersion of staples
including roots and tubers
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2l Figure A.10 in the appendix presents the time dummies after fixed effects Poisson estimator. Overall, the
results indicate that thericedifferenceshave been increasing over time for legumes and nuts.
22 Qverall, we find similar results using linear regression fixed effects estimator (see t@bietide appendix).
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Figure 23: The association between transport costs antarket price dispersion of legumes
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2 Figure A.11 in the appendix presents the time dummies after fixed effects Poisson estimator. Overall, the
results indicate that thericedifferenceshave been increasing over time for animal source foods.

24We find similar results of the direction of thessociation between transport costs and price differenfoes
animal source foods using linear fixed effects estimator (see taBlsAhe appendix).
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Figure 24: Theassociation between transport costs anmarket price dispersion of animal
source foods
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2 Figure A.12 in the appendix presents the time dummies after fixed effects Poisson estimator. Overall, the
results indicate that thericedifferenceshave been increasing over time for vegetables.

26We find that the direction of thessociation between transport costs apdce differentials for vegetables

are similar using the linear regression fixed effects estimator, except that the sign flips for rape leaves (see table
A.10in the appendix).
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Figure 25: The association between transport costs ammbarket price dispersion of
vegetables
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2TFigure A.13 in the appendix presents the time dummies after fixed effects Poisson estimator. Overall, the
results indicate that thericedifferenceshave been increasing over time for fruits.

28 We find similar results of the direction of tlassociation between transport costs aprdce differentials using

linear regression fixed effects estimator (see tablelAnithe appendix).
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Figure 26: The association between transport costs antarket price dispersion of fruits
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Figure 27: The association between transport costs anaarket price dispersion of staples
including roots and tubers at various distance levels
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Figure 28: Theassociation between transport costs andarket price dispersion of legumes
and nuts at various distance levels
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Figure 29: The association between transpodosts andmarket price dispersion of animal
source foods at various distance levels
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Figure 210: The association between transport costs andarket price dispersion of
vegetables at various distance levels
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Figure 211: The association between transport costs amaarket price dispersion of fruits

at various distance levels
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2.5.2 Theassociation between transport costs aratice differences in the long run
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22We find that the direction of thessociation between transport costs and price differenaed laggedrice
differencesremain the same for staple foods, except for sweet potatoes using Arelora estimator (see
table A.2 in the appendix). However, thassociationsare not significant for maize grain (private), sweet
potatoes, and white buns at 9566nfidence intervalFurther, the direction of thassociation between transport
costs and price differencdiips for some food such as cassava, rice grain, sweet potatoes, and white bread
compared to results from the main specification. Since estimation with ivpoisson does not include time fixed
effects, we attribute the change in the direction of thelationshipsto different functional forms.
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Figure 212: The association between transport costs anthrket price dispersion of staples
including roots and tubers while accounting farice differencesin the previous period
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Figure 213 The association between transport costs andarket price dispersion of
legumes and nuts while accounting farice differencesn the previous period

30We find that the direction of thessociation between transport costs and price differenaed laggedrice
differencesremain the same using ArellagBond estimator (see table A34n the appendix). Similarly, the
direction of theassociation between transport costs and price differenttigs for groundnuts compared to
results from the main specification. Since estimation with ivpoisson does not include time fixed effects, we
attribute the change in the direction of the impacts to different functional forms.
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31We find that the direction of thessociation between transport costs and price differenaed laggedrice
differencesremain the same, except for beef, ultpasteurized milk, and usipa using ArellgBond estimator

(see table A.4in the appendix). Similarly, the direction of thssociation between transport costs and price
differencedlips for beef, goat meat, powdered milk, and utaka compared to results from the main specification.
Since estimation with ivpoisson does not include time fixed effects, we attribute the change in the direction of
the impacts to different functional forms.
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Figure 214: The association between transport costs antharket price dispersion of animal
source foods while accounting fagarice differencesan the previous period
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32We find that the direction of thessociation between transport costs and price differenaed laggedrice
differencesremain the same, except for okra using ArellgBond estimator (see table /A4n the appendix).
Similarly, the direction of thassociation between transport costs and price differenfmescabbage and rape
leaves compared to results from the main specification. Since estimation with ivpoisson does not include time
fixed effects, we attribute the change in the direction of the impacts to different functional forms.
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Figure 215 The association between transport costs andarket price dispersion of
vegetables while accounting fgorice differencesn the previous period
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33We find that the direction of thassociation between transport costs and price differenegsains the same

for bananas while for tomatoes it becomes negative using AreflBood estimator (see table A64n the
appendix). Similarly, the direction of tlssociation between transport costs and price differerftips for both
bananas and tomatoes compared to results from the main specification. Since estimation with ivpoisson does
not include time fixed effects, we attribute the change in the direction of the impacts to different functional
forms.
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Figure 216: The association between transport costs amaarket price dispersion of fruits
while accounting forprice differencesn the previous period
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2.6  Conclusiosand policy implications
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2.7  AppendixA

Table Al: Description and measurement of variables used in the study

Variable

Description Data type

Data source

Prices

Population density

SPEI

Dieselprice
Estimates

Distance between
market pairs

Monthly market food prices in Time variant
Malawian Kwacha

Annual number of people per unit Timevariant
of area per district.

This is a new climatic drought Time variant
intensity index based on

precipitation, temperature, and
evapotranspiration for monitoring

drought in diverse system.

Monthly average diesel pump Time variant
prices in Malawi Kwacha.
Annual croplivestock,and fish Time variant

production estimates in Mt
Average route distance over pave Time
roads between market pairs in Kir invariant

National Statistical
Office

alfl gAQa t
and Housing Census
NASA LaRC POWER
Project

Malawi Energy
Regulatory Authority
Ministry of
Agriculture

Google Maps
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Markets
A City market (n=3)

®  District capital market (n=18)
*  Remote rural market (n=11)
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Figure Al: Local large food markets across Malawi
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Figure A2: Percent markefpair month ofprice differencesequal to zero for each food item
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Figure A3: Percent marketpair month of the most available foods
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Figure A5: Average month markepair availability for legumes and nuts
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Figure A7: Average month markepair availability for vegetables
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Table A2: The association between transport costs anghrket price dispersion of staples including roots and tubers

Dependent variable: Full sample Cassava Maize flour Maize grain Maize grain Potatoes Rice grain Sweet potatoes White bread  White buns
O 0s dehulled (private) (ADMARC)
Dieselprice x distance 0.0267* -0.0722 0.0747** 0.0758** 0.341*** 0.0360 -0.102** -0.0647 -0.0379 0.0536
(0.0156) (0.0584) (0.0328) (0.0301) (0.106) (0.0476) (0.0459) (0.0570) (0.0549) (0.0420)
Distancespecific linear time trends 0.0259 -0.278*** 0.118 -0.0926 0.378** -0.0872 0.223*** -0.0435 0.00715 0.0540
(0.0438) (0.0763) (0.0829) (0.0579) (0.168) (0.0699) (0.0759) (0.0702) (0.112) (0.114)
Distancespecific quadratic timérends -0.0000353 0.000429*** -0.000173 0.000136 -0.000607** 0.000140 -0.000332*** 0.0000756 -0.0000115 -0.0000805
(0.0000671) (0.000119) (0.000128) (0.0000880) (0.000264) (0.000107) (0.000117) (0.000109) (0.000174)  (0.000172)
Distancespecific cubic time trends 1.56e08 -0.000000220*** 8.41e08 -6.65e08 0.000000321** -7.42e08  0.000000164*** -4.26e08 6.39e09 3.97e08
(3.41e08) (6.10e08) (6.59e08) (4.46e08) (0.000000138) (5.45e08) (5.94e08) (5.64e08) (8.89e08) (8.66e08)
Difference inpopulation density -0.0895** -0.0226 -0.0469 -0.00780 -0.00242 -0.0544 0.0203 -0.0237 0.0692 -0.267*+*
(0.0386) (0.0670) (0.0726) (0.0445) (0.0521) (0.0581) (0.0349) (0.0286) (0.0609) (0.0747)
=1 if one of the markets experienced floo  0.000808 0.0272* 0.00477 0.0241 0.00181 -0.00469 0.00186 0.0237 0.0114 -0.0180*
shocks (0.00424) (0.0147) (0.0118) (0.0167) (0.0266) (0.0137) (0.0156) (0.0212) (0.0141) (0.0109)
=1 if one of the markets experienced drougl -0.0172*** -0.0464** -0.0267* 0.0142 -0.0326 0.0286*** -0.0572*** -0.0139 0.0318 -0.0185
shocks (0.00561) (0.0184) (0.0153) (0.0147) (0.0305) (0.0101) (0.0149) (0.0139) (0.0236) (0.0220)
Difference in local production -0.667*** -0.823 1.211 0.566 0.978 -1.343%+* 0.501 -0.868 - -
(0.253) (1.005) (0.901) (0.534) (1.262) (0.456) (0.331) (1.050) - -
Month FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Market-pair FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
N 593473 44023 57195 79971 64135 77243 69666 59931 76513 58832
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Table A3: The association between transport costs anthrket price dispersion of legumes
and nuts

Dependent variable: Full sample  Brown beans  Groundnuts White beans
¥ Us
Diesel price x distance 0.0141 0.0884** -0.0548 0.0300
(0.0279) (0.0373) (0.0395) (0.0443)
Distancespecific linear 0.0195 0.121** -0.0254 -0.0537
time trends (0.0360) (0.0507) (0.0438) (0.0569)
Distancespecific quadratic  -0.0000283 -0.000188** 0.0000437 0.0000847
time trends (0.0000558) (0.0000784) (0.0000678) (0.0000881)
Distancespecific cubic 1.34e08 9.66e08** -2.47e08 -4.46e08
time trends (2.87e08) (4.03e08) (3.49e08) (4.52e08)
Difference in population -0.0617 -0.0655 -0.0488 -0.0766
density (0.0598) (0.0548) (0.0568) (0.0913)
=1 if one of the markets 0.00385 0.000444 0.00564 0.00244
experienced flood shocks (0.00796) (0.0107) (0.0106) (0.0108)
=1 if one of the markets -0.0246** -0.0322** -0.0200 -0.0220
experienced drought (0.0103) (0.0132) (0.0129) (0.0139)
shocks
Difference in local -0.168* 0.870* -0.264*** 1.285**
production (0.0904) (0.503) (0.0744) (0.533)
Month FE Yes Yes Yes Yes
Time FE Yes Yes Yes Yes
Market-pair FE Yes Yes Yes Yes
N 207476 79826 67104 60546
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Table A4: The association between transport costs amearket price dispersion of animal
source foods

Dependent variable: Full sample Beef Eggs Ultra- Goat meat Powdered Usipa Utaka
o 0 s pasteurized milk
milk

Diesel price x distance  -0.0808*** -0.0937*** 0.117** 0.0341 -0.112%** -0.210*** 0.0357 -0.0976

(0.0171) (0.0347) (0.0517) (0.0377) (0.0282) (0.0786) (0.0505) (0.0646)
Distancespecific linear -0.0166 0.00446 0.00843 0.151 -0.0416 -0.00296 0.0518 -0.0709
time trends (0.0304) (0.0353) (0.0742) (0.115) (0.0602) (0.117) (0.0760) (0.0582)
Distancespecific 0.0000303  -0.0000182 -0.0000144 -0.000235 0.0000608 0.0000102  -0.0000785  0.000122
quadratic timetrends (0.0000471) (0.0000552) (0.000115) (0.000179) (0.0000930)  (0.000183) (0.000119) (0.0000885)
Distancespecific cubic -1.73e08 1.56e08 7.71e09 0.000000121 -2.93e08 -6.32e09 3.96e08 -6.81e08
time trends (2.42e08) (2.87e08) (5.96e08) (9.27e08) (4.76e08) (9.48e08) (6.18e08) (4.47e08)
Difference in -0.00401 -0.0229 -0.00577 0.0260 -0.00117 0.193* -0.0238 -0.112
population density (0.0604) (0.0554) (0.0290) (0.0954) (0.0235) (0.0780) (0.0828) (0.0904)
=1 if one of themarkets -0.00655 -0.00414 -0.0190* -0.0193* 0.00864 -0.0404*** 0.0238*** -0.00523
experienced flood (0.00606) (0.0135) (0.0114) (0.0116) (0.0111) (0.0128) (0.00901) (0.0131)
shocks
=1if one of the markets ~ 0.00130 0.00603 0.0306** 0.0354 -0.00808 0.00570 -0.0198 0.0141
experienced drought (0.0108) (0.0166) (0.0155) (0.0221) (0.0134) (0.0263) (0.0126) (0.0180)
shocks
Difference in local 0.0966 1.167 -1.800 - 2.384* - 0.0554 0.166*
production (0.0924) (4.672) (2.657) - (1.286) - (0.246) (0.0954)
Month FE Yes Yes Yes Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes Yes Yes Yes
Market-pair FE Yes Yes Yes Yes Yes Yes Yes Yes
N 458524 74127 71621 6232 74588 40866 78279 56714
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Table A5: The association between transport

costs anaharket price dispersion of

vegetables
Dependent Full sample Cabbage Okra Onions Pumpkin leaves Rape leaves
variable:
Y Us
Diesel price x 0.00593 -0.0844 0.0208 0.00136 0.00691 -0.00230
distance (0.0224) (0.0605) (0.0725) (0.0308) (0.0285) (0.0353)
Distancespecific 0.0629* 0.0785 0.0186 0.0211 0.151* 0.0700
linear time trends (0.0336) (0.0855) (0.0956) (0.0500) (0.0692) (0.0550)
Distancespecific ~ -0.0000955*  -0.000109 -0.0000287  -0.0000291 -0.000238** -0.000106
quadratic time (0.0000517)  (0.000131) (0.000147)  (0.0000772) (0.000109) (0.0000846)
trends
Distancespecific 4.81e08* 4.95e08 1.44e08 1.31e08 0.000000124** 5.33e08
cubic time trends  (2.64e08) (6.69e08) (7.46e08) (3.95e08) (5.66e08) (4.31e08)
Difference in -0.0165 -0.0737 -0.00974 -0.0878* 0.0868* 0.0113
population (0.0440) (0.0490) (0.0368) (0.0532) (0.0489) (0.0589)
density
=1 ifone of the 0.00299 0.0198 0.00618 -0.0128 0.000551 0.0313**
markets (0.00575) (0.0133) (0.0155) (0.0101) (0.0107) (0.0138)
experienced flood
shocks
=1 if one of the 0.0263*** 0.0454*** 0.0294* 0.0527*** -0.0251** -0.00796
markets (0.00719) (0.0155) (0.0158) (0.0158) (0.0127) (0.0156)
experienced
drought shocks
Difference in local -1.271 0.298 1.963 -4.656** 2.660 3.722*
production (0.933) (1.201) (2.305) (2.199) (2.066) (1.607)
Month FE Yes Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes Yes
Market-pair FE Yes Yes Yes Yes Yes Yes
N 345444 72133 53953 80090 64588 74680
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Table A6: The association between transport costs anghrket price dispersion of fruits

Dgpen@ent variable: Full sample Bananas Tomatoes
L U
Diesel price x distance -0.0364** -0.0815*** -0.0165
(0.0170) (0.0223) (0.0212)
Distancespecific linear 0.0412 -0.00446 0.0508
time trends (0.0352) (0.0838) (0.0481)
Distancespecific -0.0000573 0.00000882 -0.0000704
quadratic timetrends (0.0000549) (0.000129) (0.0000740)
Distancespecific cubic 2.63e08 -5.09e09 3.21e08
time trends (2.84e08) (6.60e08) (3.78e08)
Difference in -0.0167 -0.0277 -0.0112
population density (0.0396) (0.0436) (0.0397)
=1 if one of the markets 0.000961 0.00651 -0.00162
experienced flood (0.0128) (0.0143) (0.0148)
shocks
=1 if one of the markets 0.00851 0.0220* 0.00180
experienced drought (0.0118) (0.0113) (0.0151)
shocks
Difference in local -4.015%** 0.245 -4,222%**
production (1.312) (6.991) (1.197)
Month FE Yes Yes Yes
Time FE Yes Yes Yes
Market-pair FE Yes Yes Yes
N 146611 66053 80558
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Cassava (Unprocessed food) Maizeflourdehulled (Unprocessed food) Maize grain (Unprocessed food)
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Figure A10: Time dummies after fixed effects Poisson estimator for staples
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Figure A11: Time dummies after fixed effects Poisson estimator for legumes and nuts



Figure A12: Time dummies after fixed effects Poisson estimator for animal source foods
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