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How do exchange rates affect the Big One?
An empirical analysis of the effect of exchange rates on
RCEP exports using the gravity model

Jose Adlai M. Tancangco”

Ateneo de Manila University
and Bangko Sentral ng Pilipinas

The often disparate and conflicting effects of exchange rate on bilateral
exports reported by previous literature necessitate a further study of the
relationship between monetary and trade variables. This study contributes
to the stream of literature by analyzing monetary variables such as
exchange rate volatility, exchange rate misalignment, exchange rate
regimes, and real effective exchange rates with bilateral aggregate exports
through a sample of 15 nations comprising the Regional Comprehensive
Economic Partnership (RCEP) region for the years 1996 to 2017 using
Ordinary Least Squares and Poisson Pseudo-Maximum Likelihood panel
fixed effects regression. Results indicate that a country’s real effective
exchange rate ratio and the exchange rate volatility for countries under a
floating exchange rate regime reduce aggregate exports.

JEL classification: E52, F31, F15
Keywords: exchange rates, volatility, gravity model

1. Introduction

International trade plays an important role in a country’s development. World
trade accounted for around 60 percent of the global economy or more than one
half of the Gross Domestic Product (GDP) in 2019, indicating a rapid increase of
trade activities for goods and services across the globe (Figure 1). As the world
tries to recover from the pandemic and shift to the new normal, international trade
will continue to play a strong role in the economy and a country’s growth. This
growing share of trade in world GDP can be attributed to developments in trade
policy such as the establishment of the World Trade Organization (WTO) in 1994,
establishment of preferential trade agreements (PTAs) among countries and free
trade agreements (FTAs).

“ Address all correspondence to jose.tancangco@obf.ateneo.edu.
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FIGURE 1. Percentage share of total trade in GDP (world aggregate; 1970-2019)
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Source: World Bank - World Development Indicators [World Bank 2020e].

Given this relationship, several studies have theorized and observed how trade
contributes to economic development such as Andersen and Babula [2008] and
Keho [2017]. Both studies have observed that there is a strong complementary
relationship between a country’s total trade and capital formation and economic
growth. Increase of trade through exports has allowed domestic businesses and
firms to expand their respective markets. Tan et al. [2019] also explained that
exports are considered an important engine of growth and development as it
enables the exporting country to benefit from technological spillovers, increased
specialization, and positive externalities. This is especially evident in countries in
the East Asia and Pacific region where there is a positive relationship between
exports and GDP growth (Figure 2).

FIGURE 2. Annual growth of exports and GDP
(East Asia and Pacific Region; 1970-2019)
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Source: World Bank - World Development Indicators [World Bank 2020a; 2020c].

An important factor that affects the level of trade of countries is the exchange
rate. This is because the market prices of traded goods and services are governed
by a country’s prevailing exchange rate. Given this, the exchange rate is one of
the most important price indicators in an open economy.
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For example, the price a domestic exporter gets paid for its exports is relative
to the exchange rate between the domestic currency and the foreign buyer’s
currency. If the current exchange rate is 1:1, then a unit of domestic currency is
equal to a unit of a foreign currency. If 100 units of the exported good is worth
one unit of the domestic currency, then the foreign buyer spends one unit of the
foreign currency to purchase 100 units of the exported good. However, if the new
exchange rate becomes 1:2, then a unit of the domestic currency is now equal to
two units of the foreign currency.

The domestic currency appreciates because it can purchase more of the foreign
currency. The foreign buyer can now only purchase half or 50 units of the exported
good due to the domestic currency appreciating. This demonstrates how currency
appreciation (depreciation) makes exports more expensive (cheaper).

Pomfret and Pontines [2013] point out that exchange rate policy can be
considered a substitute for trade policy. A change in exchange rates is equivalent
to a combination of changes in import taxes and export subsidies. In simpler terms,
changes in exchange rates are tantamount to changes in trade transaction costs and
risks that can affect the volume of exports for a country.

The relevance of exchange rate policies demonstrates the importance of
identifying the significant exchange rate factors and policies that affect a country’s
level of exports. Following Pomfret and Pontines [2013], exchange rate policies
should be included in the arsenal of government trade instruments typically
confined to WTO membership, PTA membership, tariff rates, quota restrictions,
non-tariff measures (NTMs), and the like. The proliferation of preferential and
regional trade agreements in recent decades underscores the importance of
studying how exchange rate variables influence the trade dynamics specific to
regional economic partnerships.

This issue is especially relevant in the case of the states under the Regional
Comprehensive Economic Partnership (RCEP) where international production
networks proliferate and governments in the region are perceived to influence
their domestic currencies in order to drive their strategic plans. Examining the
role of exchange rate policies would be relevant in assessing their effectiveness in
inducing trade and growth in the region.

The RCEP region is composed of the following countries: Australia, Brunei
Darussalam, Cambodia, People’s Republic of China, Indonesia, Japan, Lao
People’s Democratic Republic, Malaysia, Myanmar, New Zealand, Philippines,
Singapore, Republic of Korea, Thailand, and Vietnam. This aggrupation is based
on the RCEP, a trading agreement signed last November 15, 2020. As of 2020,
RCEP parties contributed 30 percent of the world’s GDP [World Bank 2022b],
29 percent of the world’s population [World Bank 2022c], and 26 percent of the
world’s total exports [World Bank 2022a]. This makes the region the largest free
trade deal in the world at the present time making it “The Big One.”
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This paper attempts to determine the relevant exchange rate variables, such
as exchange rate volatility, misalignment, real effective exchange rates, and a
floating exchange rate regime, that affect the level of RCEP exports through an
augmented gravity model estimation. It is highly important to determine the
effects of the said variables given that the actual effect of exchange rates on trade
is still an open and controversial question due to the mixed theories and empirical
results obtained by multiple studies [Nicita 2013]. Moreover, being the largest
trading bloc in the world, it is important to determine what direction and by what
magnitude exchange rate variables affect exports within the region.

2. Exchange rates and international trade

The following exchange rate variables to be discussed have been theorized
and observed to affect the level of trade between countries in past empirical
studies. This paper will incorporate the variables in the model along with some
recommendations to properly determine the effect of exchange rates on trade
in the RCEP region. Table 1 summarizes the different empirical studies found
regarding the effect of exchange rates on trade.

2.1. Real Effective Exchange Rates (REER)

The REER is defined as the measure of the real value of a country’s currency
against a basket of currencies of its trading partners, where an increase in the REER
of a country implies currency appreciation [Darvas 2012]. Currency appreciation
occurs when less of the domestic currency is needed to purchase a unit of a
foreign currency. Benkovskis and Worz [2013] explained that an increase in REER
would generally reduce export competitiveness. Exports from the country whose
currency has appreciated would cost more, making exports from other competing
countries relatively cheaper. An empirical study by Tan et al. [2019] observed that
an increase in REER significantly reduces exports.

2.2. Exchange rate misalignment

Exchange rate misalignment is defined as the difference between the observed
exchange rate and an estimated equilibrium exchange rate [Nicita 2013].
This paper follows the approach of Rodrik [2008] wherein a higher level of
misalignment yields an undervaluation of the domestic currency. More units of
the domestic currency needed to purchase a unit of a foreign currency indicates
currency undervaluation. An undervalued currency is expected to make exports
competitive since it makes domestic exports cheaper for other countries to
purchase, hence increasing export volume.
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An empirical study by Nicita [2013] observed that exchange rate misalignment
significantly affects trade. However, a recent study by Nasir and Jackson [2019]
cautioned that misalignment is not the sole responsible factor in causing trade
imbalances. Other factors such as exchange rate volatility should be analyzed in
line with misalignment to determine its effect on trade.

2.3. Exchange rate volatility

Exchange rate volatility measures the level of fluctuations a country’s
exchange rate undergoes over a period of time. Nicita [2013] argued that volatility
reduces trade due to the presence of risks and transaction costs these fluctuations
cause. However, the significant effects of a lower level of exchange rate volatility
are indirect and “originate from long-term exchange rate commitments such as
currency unions and pegged exchange rates rather than short-term exchange rate
fluctuation” [Nicita 2013].

Similar to the recommendation by Nasir and Jackson [2019] on exchange
rate misalignment, Clark et al. [2004] pointed out that the effects of exchange rate
volatility on trade should be interacted with monetary policies such as currency
unions and exchange rate regimes. This suggests, in theory, that monetary policies and
exchange rate policies have to be analyzed jointly rather than individually. Separately,
these policies may not significantly affect trade; however, evaluating these policies as
a set or through interactions can better demonstrate their effect on trade.

Bahmani-Oskooee and Hegerty [2009] explained that exchange rate volatility
can either be trade creating or trade reducing. It can increase trade if exporters
and importers decide to increase their trade volumes in order to attain certain
levels of income. Trade increases as exporters and importers increase the number
of units purchased or sold in order to make up for the possible effects of exchange
rate volatility, such as a decrease in the per-unit value of a good. Senadza and
Diaba [2018] also posited that exchange rate volatility can increase trade as it
encourages producers to increase production in an attempt to evade severe
decreases in income.

De Grauwe [2005] also explains that exchange rate volatility allows firms to
increase prices not just to compensate the risk of fluctuating rates but also as an
opportunity for financial gain. With the expected profit of firms likely to increase
given price increases due to higher exchange rate volatility, it is possible that
production and exports will increase.

On the other hand, exchange rate volatility can also reduce the levels of trade
if risk-averse buyers and sellers foresee losses due to fluctuations in the exchange
rate. This leads buyers and sellers not to partake in any deal to trade [Bahmani-
Oskooee and Hegerty 2009]. Naseem et al. [2009] further explains that volatility
becomes a barrier for trade due to the uncertainties it brings about.



‘pasn eiep A[01en()

‘spuepIoyIoN pue ‘uredg ‘puefal] ‘AeMION ‘PUBRLIOZIIMS ‘SIRIS PAIUN ‘Wop3ury payu) ‘ueder ‘A[e)] ‘AuewiIon ‘Qouel ‘epeue))
‘pueqrey [, pue ‘a1ode3ulg ‘sourddifiyq ‘eisAe[ejy ‘@a10y] ‘ueder ‘erssuopuy ‘Suoy Suoy ‘euly)

‘eyueRT-LIS pue ‘uelsnyed ‘edoN ‘SOAIP[RIA ‘BIpu] ‘ueinyg ‘ysope[sueq ‘uelsiueysyy

Tancangco: How do exchange rates affect the Big One?

140

‘spel] |essle|ig [ejoL

Anunod Buodxs jo sbujuies

uonewnss
JUBI011800 WOPUERL

pue Ajjie|on sjey abueyox3 . Ayiielon sjel spodxa vy €00C  ¢SOMUNOD [so0z] 'leye
usamjaq diysuoneas uni-buo) Hodxa [ea \Ec:o,o Bupuodxa Jo abueyoxa |eay PHOAM -1/61 zZl mEch._\,_ 40 PoUIeIN sjuuelkoipuoH
sooud aAlje|ey ‘dao Jepodx] |elauas) ‘sjoaye-paxiy
jueoyiubis Ajjeosnsniels oN ‘sj08ye-Wwopuel ‘S0
'SHodxs [eJe) sjue] ‘xspul
|eal @onpai Apueoniubis oy S hwtogc:
,>« Mr> %mw omc.w oxw uowwo) “AUojod uowwo ‘syul| s Japodx3 spodxa GOOZ  ;SOMUNOD  |9POW S}OYd Paxly [6002] eanwiry
VML kwtwaxm _m_mﬁum_ﬁ [eluojoD 4epiog uowwoy ‘eouelsiq ‘Anejon  |elele|iq [eay -2661 Wb Jeah-sepodw Jeak  pue emeeleH
|eal asea.oul ApuesyIUBIS 409 Japodu| ‘4as Jepodx3 U.M“mn%n_wmwﬂb -1opodxa pue s10
Xapul ysu sJauodw| pue wmcm._._oxm 2oy
Xapul 3si sJapodxg
“Jled-A1unod Jad salenA 1099
ay) ‘JonamoH ‘siauped Buipely
4o Ayolews Joy uni Buoj st ul . ANIneIoA suodx3 - (Auspienb) (13:v) [9102]
o)es abueyoxa |elaje|lg ‘dao |esajelg €102 ellessny Be painquisig
spodxa [eJaje|iq JO SWN|oA ajel abueyoxy Buay) pue 1y
JO awnjoA -000Z aAIssalbaiony
ay) sjoaye Apueoyiubis
Ajnejon ayel abueyoxy
diysiaquiaw o1M ‘diysiaquiawl V14
‘SyUl| [BIUOJOD ‘JSZIUOJOD UOWWOD
apel) ‘Jonpoud eale Aunog ‘saujunod  uolun Aouaung opel SoUIUN0D ejep |oued Joj [ ]
|eJaje|iq saonpal Ajjuesyiubl pUEJS| ‘S8LJUN0D Pa¥O0|pUET ‘Aye|on ajel pe 0002 H |opow sjoaye-paxiy . 002
|esajelg -G/61 8.1 [e 18 e
Ajiejon ayes abueyoxa |eay ‘Japioq uowwo) ‘ebenbue|  abueyoxs |eay : awn Jied-Auno)
uowiwog ‘@ouejsiq ‘yonpold
eydeo Jad 4ao ‘yonpoid dao
spodxa Japlog uowwo) ejep |aued Joj |apow
|eJaje|iq saonpal Apueoyiubis ‘abenbue uowwo) ‘@ouelsiq wm_\mm___wmhg MME M_womx_m_ .wrom mm_hﬁ_@“o spay3-wopuey pue cmSﬂomﬁ
Ayiejon sjes sbueyoxg ‘awoou] Jo [9A87 ‘IndinQ Jo [9AsT HoX3 [e9Y [es91eng 5002 SOUVVS ‘s108)3-paxi4 ‘S10 o PUE iU
sa|qeLiep a|qeLiep
sBuipuiq sjosuon Juspuadapu]  juspuadag pousad Anuno) ABojopoyiaiy Jaded

ape.} [euoljeulajul pue sajel abueyoxa uo saipnys |esriidwa snoiaaad Jo Alewwng *|L 379VL



141

"WEBUIAIA PUB ‘pUB[IRy],

‘a1odesurg ‘sourddijyq ‘rewrueAA ‘eIj0SUOIN ‘BISAR[RIN ‘NBORIA “Y(d OB ‘®aI0y Jo orqnday ‘uede[ ‘ersouopuy ‘eury) ‘Suoy] SUOH ‘BIpoquIe)) ‘Welessnie( lounig ,
‘aMqequily pue ‘elquieyz ‘epuedn

‘pUB[IZEMS ‘UBPNS ‘SO[[OUIAAS ‘BpUBMY ‘SNIILINBIA ‘IMEB[RJA ‘TedseSepe]y ‘eAqr] ‘eAudy ‘erdonpyg ‘eonuyg 9dASH ‘nnoqilq “doy woe ‘o3uo) ‘solowo)) ‘rpuning

The Philippine Review of Economics, 59(2):135-165. DOI:10.37907/5ERP2202D

‘opels}
|eloje|iq ebeisane aonpal
Apueoyiubis Ayjiyejon ayel

VLY ‘ebenbue] uowwo)

Ajelon ejel
abueyox3,viy
‘uoneroaidap
ajel abueyoxa

ejep |aued

wﬂmwmmuwﬂwm&mw% M_L_W«mm__n_vm ‘Japiog pueT uowwoy ‘}PNpoid J0 9jey, V1N _Ewﬂwﬂu 0L0Z  SOMuUNod 1o} sjopow sjoaye  [£1.0z] seunuod
obelone osealoul >_Emoc_:m._w ealy Aunod souesIq Jonpoud A)|1e|on ayes mmmgm\,.,q -0661 9l  -WOPpUEJ pue -paxiy pue jaswod
ejded Jad dao ‘ponpoid dao abueyox3 aw Jied-Anuno)
uoneioaidap ajel sbueyoxs ‘uonereidep
j0 Emmw/ﬁm pue uopeloaidap oel .mm.:mcoxm
el abueyoxa Jo ajey 10 ey
eyep
‘spodxa saonpau Ajjueoniubis uope|ndog Anejon suodxa 6102 S911JUN0D |aued Joj [pow
Ajnejon ajel omcmgox.m_ Uspiog uowwoy ‘abenbue ojel wmc.m.soxm_ |eJoje|g -1661 ) VSINOD sfoay3 wopuey - [0z0z] 8bo.oN
- uowwo) ‘eaue)si ‘onpold das : pue ‘sjoaye-paxi4
‘po]00d-S10
(rdL1) xapuj
'SHodx® [eisielq abenbue| uowwoy ‘syul| wwmwmm,m_ww._hhm_w.wmw_. ejep |oued Joj
©ej0} 9onpal Ajjuesyiubis ¥l . ; i ‘ ; spodxe 6002 S81UN0D
I A |e1UOj0D “J9pJOq UoWWO) ‘@oue)siq ‘A|11ejoA B)el ; |opow s}0aya-paxiy [e10z] evoIN
pue Aynejon je. sbueyox3 ‘da@o Jepodw| ‘dao Jepodxg abueyox3y [es0iENE -000e 00l awn Jied-Auno)
‘uawubijesiw ajes abueyoxy . R
juswubijesiw
ajes abueyoxy
‘opels} VL4 ‘19ZIU0jOD UOWWO) ‘puEls| Bod e1ep joued Jo
|esa)e|iq aonpal Ajjuesyiubis ‘A1unod payoo|pue ‘diysuonelal 1osuipu| Bad co_mmwwmwh_ w_gm_‘_m\,” 1900Z]
>> 111e|0A 9)el abueyoxg _ [ewojo) abenbug| uowwoy 108110 ‘KHINEOA apel) 6661 $8LuN0o [ElusLINISUl puE ybnequeys
‘opeJ) [eleje|iq asealoul ‘Japioq pue| uowwo) ‘yonpo.d o1e) 96UBLOXT |esale|g -€/61 181 |opOLU S100LE-PoXY PUE WIS,
Apueoyiubis uolun Aouanng eale Aiuno) ‘aouelsiq ‘ponposd :
; h uolun Aouaung aw Jied-Anuno)
pue Bad joauipu) ‘6ad 10a.u1q eyndeo uad dao ‘yonpoud dao
sa|qeLiep a|qeLiep
sBuipuiq sjosuon Juspuadapu]  juspuadag pousad Anuno) ABojopoyiaiy Jaded

(penunuos) ape. [euoijeulajul pue sajel abueyoxa uo saipnys |esriidwa snoiaaad Jo Alewwing *|L 379VL



‘ureujdIA pue ‘puerrey ], ‘orodesurs ‘saurddifiyd ‘eIsAe[eA ‘@ISQUOpU] ‘RIpOqUIR) ‘WR[BSSNIE(] lounig

‘BIQUIBZ PUE ‘epUBS() ‘BIUBZUR], QU0 BLIAIS ‘BLIOSIN ‘OnbiquIezoly ‘snnumejy ‘1edseSepe]y ‘eAuay ‘‘Iquien) ‘eueysn) .
*91e32133e 2y Sursn pue apod sponpoid 1od pauriojrad 219m SUOISSAITIY "PAsn AI1om SO (SH) 19NPoId PISIUOULIEH [V 4
‘weulaIA pue ‘pueyrey], ‘orodesurg ‘sourddijyg ‘ersAe[ejy ‘eisouopuy ,

Tancangco: How do exchange rates affect the Big One?

142

‘spodxa
ssoub |eas @onpal Apueoyiubis

6e,0Jeys vad

Jo Beq ‘y33ay
w._MﬂMqvxcmmw\mmﬂM_M_\%b“mm 2018 eas “onpoud 0 mm._gwhmww suodxae 1L0Z  (,S9uUN0d ol 1 Mﬁvm_wwmm [6102]
‘spodxa ssoub |eas asealou| 0015 104 €9y Jonpoid das . A 1 ssoib |eay -G661 wb13 4 19p 1094 ‘le 18 uel
suodxa ssolb paxy swn-Anuno)
Apueouiubis Aynejon ¥33y U0 B1BUS o
Jo Be,aleys va4 Jo Beq pue be F._b_,_,ﬂ\/m“__ w>
¥33Y Jo Be,aleys va4 jo e s .E B
‘433 Jo Be
‘unJ-6uoj ayy U1 spodxa |eas ejep [aued Joy
aseasoul Apueoyiubis Ayjnejon 1a4 |eay ‘Aiunod Japodxa |jopow [dnolig ueapy
a)el abueyox3 ‘uni-JUoys sy} ul J0 9kl uoneju| ‘Aiunod Jsuodxa Auneron suodxa |eay vL0Z  eSOLuNod -pajood] (1adv) [2102] Bqeiq
. ojes abueyox3 -€661 i pue ezpeuas
spodxa |eas aonpau Ajuesyiubls J0 49 ‘ejes abueyoxa [eulwoN 6e paynquisia
Aynejon ajes abueyoxgy anIssalbalony
‘unJ-Buoj ay}
ul 10}08s 9|1}xa} pue Bulyjoo
8y} uo J0aye juesniubis oN AUIEIOA
*J0}08S 9|}X8)} By} JOj unJ e mmw__m.uso_xm gSHoduwi 102 VSN pue (1ayv) lr10z]
-Joys 8y} Ul apel) saonpal dao Jepodx3 . pue suodxa Be7 painquisig
|eay ‘ajes -1161 puejieyl uoueuelemejes
Ayiejon ajes abueyoxa oBUELOXD 185 |esajelg anissalbaloiny
|eay "10j09s Buiyjo|o 8y 4oy Loxs sy
unJ-Joys ay} ul apedy j0aye
Ajanisod ajes abueyoxa |eay
[SENTG) ejep |oued Nm:%waN_
spodxa aseasoul Ajjueoylubis Jo @ouasald spodxa 9102 SaLUN0o Jo} |opowl TNdd HPoY
VLY -za19d pue
sbad joauipul pue sbad joauQg ‘saw|bal ajel |eJale|g -0/61 161 pue s}08y3 paxi4 oballe
abueyox3y |leuoisuawig-ybiH .m:mu_ﬁ__mmwu
‘spodwl ,S8LuNoo
pue ojes 9bueyoxe ussmiaq euly) ‘eouessiqg ozcwﬁc M% ) ojel wm\m_h\_uw_vm; M._%ME_ .mrom 9NVISY oEmMmovw_m%mwmwh 1 owﬁmﬂ%hm_
diysuoneas jueoyuBIs oN 4o 1S1Q 1onp 3] ) yox3 leselelg 1002 puE BuyD 1ep 1084jo-paxi4 nyosyeleld
sa|qeLiep a|qeLiep
sBuipuiq sjosuon Juspuadapu]  juspuadag pousad Anuno) ABojopoyiaiy Jaded

(penunuos) apeu [euoijeulajul pue sajel abueyoxa uo saipnjs |esriidwa snoiaaad Jo Alewwing *|L 379VL



143

‘Funmorynuew oo pue aamiruing (o) pue Juawdinba Jodsuen (g) ‘yuawdinba pue Louryoew ()
‘sjonpoid [ejowr pajesLIqey pue sfejew o1seq (£) ‘syonpoid [ersurw orfeow-uou (9) ‘syonpoid [ony pue sonseyd Taqqni ‘spearwaypd (6) ‘Sunurd pue soded (f) 100 pue poom
Jo syonpoud pue poom (¢) ‘s1onpoid parejar pue 1oyied] ‘[oredde Furream ‘sa[nxe) (7) ‘090vq0) pue sa3eIaAq ‘s)onpoid pooj (1) :A[[enpIAIpUL PIZATEUR Q1M SI0JOIS U], |

The Philippine Review of Economics, 59(2):135-165. DOI:10.37907/5ERP2202D

"apey) |eJsle|iq |eal 8onpal
Apueoyiubis ajel uoneyu|

ajel uoneyu|
‘Auinelon syl

ejep [aued Joy

pue Ayjnejon ayes abueyoxy ebueyoxg uoissalbal s|qelea
. iyl . (v.Ld) Juswaalby ‘Bunebiey apeu} 6002 SOLUN0D : : [9102] Buoyn
Bad yoaupu| -ape, eislelq opel| 9ai4 ‘yonpoid dao uoneyu| ‘Gad  |esele|Iq |ED - [eusLInsul pue ue Buo,
|eas aseauoul Apuesyiubis PEIL 8814 Jonpold 4a ow cc_ Bod [EJ81BIIq |29y vL6} 98} |opow s}oa)e-paxiy p M
Bunebuey uonepu| pue bad 8l k_ aw Jied-Anuno)
j0811Q ‘uoiun Aouaung palig uon
: : Aouauny
*salunod Jauped ajdwes
ejep |aued Jo}
|le pue sauuNo9 Jauled
NV3SY 104 Jueoyiubis jou si dao Jepoduw ‘ajel abueyoxa [eay Auineion rel uSHodxe §10c weujsIA uoissaubal (s100) [6102Z] Ie 1@ oA
S : abueyoxa |eay |esalelg -0002 ; salenbg jsea
Ayijiyejon el abueyoxe |eal
. AreuipiQ olweuAq
10}09s Bulyjofo pue aj1xa} Jo4
‘opel] [eisje|ig [ejoL V14
pue Aje|oA ejey ebueyoxg  ‘syull [eluojo) ‘ebenbue| uowwo) Auinejon apes] 1661 $8ljunoo Elep [ ] oukeus
usamjaq diysuoneas uni-buo) 19pJ0oq Uowwo) ‘eouelsiq  djed abueyox3y |eJale|g -0/61 /8 Joued Joy TNdd-Al £00c L
jueonyiubis Ajjeonsneis oN ‘da@o Jepodw| ‘dao Jepodxg
‘spoob painjoejnuew
pue ‘s|ealwayd ‘s9|xa}
‘sjony Jo spodw sesealou| sjonpoud
Apueonyiubis pue juswdinba o1EY 9BUBYIXT 9BEIOAY ‘ddS [EoY Ajie|jon ayel juaiayIp 8102 S91UN0D ejep |aued oy [Lzoz]
uodsuel) pue Aisulyoew abueyoxs |eay Jo spodxg -%002 2.  |9pow sjoaye-paxi4 o)uasele]
pue ‘spoob painjoejnuew jo |esale|g
spodxa saonpal Apueoyiubis
Aynejon ayel abueyoxy
sa|qeLiep a|qeLiep
sBuipuiq sjosuon Juspuadapu]  juspuadag pousad Anuno) ABojopoyiaiy Jaded

(penunuos) ape. [euoijeulajul pue sajel abueyoxa uo saipnys |esriidwa snoiaaad Jo Alewwing *|L 379VL



144 Tancangco: How do exchange rates affect the Big One?

Coté [1994] and McKenzie [1999] both discuss that the presence of exchange
rate volatility forces firms to incur additional costs to mitigate risks on the
exchange rate. This additional cost would be shouldered by the firm and will
affect the cost of production. The additional cost reduces the quantity of exports
supplied by the firm compared to the quantity exported without the additional
cost. Due to this, exports are reduced because of exchange rate volatility.

Moreover, Dell’Ariccia [1998] argues that the additional costs can also
take the form of transaction costs between trading partners shouldered by both
trading parties. This, in turn, can lead to a decline in trading activity since costs
increased, possibly forcing firms to redistribute production to local markets or
other international markets to avoid the cost.

Clark et al. [2004] argued that although exchange rate volatility poses risks
and additional costs for trading countries, the increase in instruments of financial
hedging have lessened the risks of exchange rate fluctuations. The increase in
these instruments is indicative of the growth of different financial instruments
across the globe. Thus, it was posited that exchange rate volatility significantly
but weakly reduces trade.

Given this, exchange rate volatility theoretically affects exports due to its
effect on additional costs. As stated above, there are numerous studies explaining
how exchange rate volatility affects exports. However, views regarding the effect
of exchange rate volatility on trade are mixed.

Previous empirical studies analyzing the effects of exchange rate volatility
on trade have reported mixed results as well. The empirical study of Hayakawa
and Kimura [2009] observed that exchange rate volatility significantly reduces
a country’s bilateral exports. Additionally, Hayakawa and Kimura [2009] used
a smaller sample size of eight countries all within the Asia-Pacific region.
Hayakawa and Kimura [2009] analyzed the effects of unanticipated volatility,
exporter’s risk index, importer’s risk index and tariffs on top of exchange rate
volatility on exports. Exchange rate volatility was found to significantly reduce
exports for the smaller sample size.

This is similar to more recent findings from Njoroge [2020] who saw a
significant reducing effect of exchange rate volatility on exports for trade in the
Common Market for Eastern and Southern Africa regional bloc and Banik and
Roy [2020] who observed the same effect for countries belonging to the South
Asian Association for Regional Cooperation bloc.

Other empirical studies, on the other hand, report opposite findings.
Hondroyiannis et al. [2008] used a sample of 12 countries mostly located in North
America and Europe with quarterly data from years 1977 to 2003. The estimates
showed that there is no significant long-run relationship between exchange
rate volatility and world exports. This conforms to Tenreyro’s [2007] study on
a sample of 87 countries located across different regions, where ten countries
in the RCEP region are included, ranging from years 1970 to 1997 (28 years).
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Tenreyro’s results showed that there is no statistically significant relationship
between exchange rate volatility and bilateral trade.

These observations were also affirmed recently by Prajakschitt [2015] and Vo
et al. [2019]. Prajakschitt [2015] observed that there is no significant relationship
between exchange rate volatility and imports after using a fixed-effects model
for panel data on China and six Association of Southeast Asian Nations (ASEAN)
member states. The results of Vo et al. [2019] also demonstrated that there is no
significant effect of exchange rate volatility on textile and clothing exports for
trade between Vietnam and 26 partner countries through a Dynamic Ordinary
Least Squares model.

Other empirical studies, however, observed mixed results such as Senadza and
Diaba [2018]. A sample of 11 Sub-Saharan African countries for the years 1993
to 2014 (22 years) was evaluated using an autoregressive distributed lag-pooled
mean group model method. Their study reported that exchange rate volatility
significantly reduces exports in the short run. However, exchange rate volatility
significantly increases exports in the long run. Senadza and Diaba [2018] pointed
out that the changing effect of exchange rate volatility on exports in the short
run and long run reflect the vagueness of theoretical outcomes under the general
equilibrium models.

Similarly, Satawatananon [2014], Chi and Cheng [2016], and Tarasenko
[2021] observed mixed results in their respective models. Satawatananon [2014]
observed a negative effect between exchange rate volatility and exports in the
short run but no significant effect in the long run for trade between Thailand and
the United States of America (USA). Chi and Cheng [2016] found that there is a
significant relationship between exchange rate volatility and exports in majority
of Australia’s trading partners. However, the effect varies per country-pair. The
recent study of Tarasenko [2021] also observed that exchange rate volatility’s
effect on exports varies depending on the commodity exported from Russia to its
trading partners.

According to Clark et al. [2004], the mixed results from empirical studies
regarding exchange rate variables such as volatility and trade suggest that the
effect of the said variables may possibly be an empirical issue or dependent on
the sample being analyzed. This could be the reason why the different empirical
studies presented earlier vary in results. Moreover, this necessitates the need to
determine what effect is dominant in the world’s largest trading bloc—the RCEP.

2.4. Exchange rate regimes

Exchange rate regimes refer to the system that the country’s monetary authority
uses to determine the exchange rate of its currency against foreign currencies
[International Monetary Fund 2006]. There are three general classifications for
exchange rate regimes: direct peg; indirect peg; and floating. A direct peg is a
system wherein the exchange rate is fixed against the value of another currency.
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An indirect peg is similar to a direct peg, but monetary authorities can induce
small adjustments on the exchange rate based on different factors.

A floating regime is a system where the exchange rate is completely market-
determined or when the monetary authority tries to influence the rate without
a particular path. It has been theorized that direct pegs are expected to generate
currency stability and foster bilateral trade with other fixed currencies [Klein and
Shambaugh 2006]. This has been empirically observed by Wong and Chong [2016]
in their model; countries that have a fixed peg regime significantly increase trade.
However, no previous literature was found incorporating floating regimes.

Klein and Shambaugh [2006] observed that pegging to a foreign currency such
as the United States Dollar (USD) fosters bilateral trade with the USA and all other
countries that peg to the USD. Moreover, a currency peg is expected to generate
macroeconomic stability as it reduces a country’s exchange rate volatility.

A more recent study by Santana-Gallego and Pérez-Rodriguez [2019] similarly
observed that countries that peg their currency to the USD or to a currency union
experience greater trade flows. Moreover, indirect pegs were also found to be
significantly trade increasing with its magnitude dependent on the anchor currency.

However, there is not enough evidence to suggest that floating exchange rate
regimes are ultimately trade reducing in theory. It is still possible to be trade
creating given the currency stabilizing mechanisms present in a floating exchange
rate regime.

2.5. Exchange rates in the RCEP region

It is important to analyze the effects of exchange rate volatility and the rest
of the variables on trade within the RCEP region. Following findings from Tan et
al. [2019], competitive devalued exchange rates'? are crucial to promote exports.
This makes managing volatility an important priority for all countries in the
RCEP region. Given that ten out of 15 countries in the RCEP region are ASEAN
member states, analyzing the effects of exchange rate volatility, paired with
monetary variables, on exports is of great importance. The lack of consensus on
the relationship between exchange rate volatility and trade calls for an empirical
evaluation of exchange rate volatility on an aggregate level, and to determine
whether trade creating or trade reducing effects dominate the region.

12 There are some cases where devalued exchange rates do not work in promoting trade such as in Pakistan
[McCartney 2015]. In this case, the devaluation of the currency was not competitive compared to that of
other countries.
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3. Methodology and data

3.1. The gravity model and PPML estimation

The gravity model has been regarded as the “workhorse of the applied
international trade literature” and has generated “some of the clearest and most
robust findings in empirical economics” [Shepherd 2016]. Tinbergen [1962]
presented the fundamental form of the trade flow equation as seen below:

E;=a, Y Y2 D" (1)

where E; represents the exports of country i to country j, ¥; represents the Gross
National Product (GNP) of country i, ¥; represents the GNP of country j, and D
represents the transportation costs assumed to correspond with the geographical
distance between country i and country j. This model exhibits that distance acts as
a determinant of export levels [Tinbergen 1962].

Anderson [1979] provided a theoretical explanation for the gravity equation
concerned with the trade of commodities. Since then, the gravity model has
been widely utilized in the study of international trade and has been enhanced to
acclimate the other definitions for “distance.”

This study uses an augmented gravity model to determine the effect of exchange
rates on a country’s exports. Additional variables such as exchange rate variables
and control variables to proxy for trade costs were added to the model. The gravity
model has been augmented to incorporate monetary variables as seen below:

In(Exports);, = oo+ p1In(GDP;, * GDP;,) + faln(dist); + Pscontig; +
Pacomlang_off; + Pscomcol; + fIn(REER);, + pMisalign;;, +
ﬂgFlO(l[,‘jyt * ln(Volalllllj/),,, + ﬂgctyij,, + gff:t (2)

where Exports represents aggregate exports of country i to country j at time ¢, a
is the constant term, GDP;, and GDP;, represent the nominal GDP of the exporting
and importing country, respectively, distance represents the geographical distance
between each country-pair, contig is a dummy variable equal to one if the country-
pair share a common land border and zero otherwise, comlang off is a dummy
variable equal to one if the country-pair share a common official language and
zero otherwise, comcol is a dummy variable equal to one if the country-pair was
previously under the same colonizer and zero otherwise, REER represents the
bilateral real effective exchange rate between country-pairs, Misalign represents
the bilateral exchange rate misalignment between country-pairs, Float is a
dummy variable equal to one if the country-pair observes a floating exchange
rate regime and zero otherwise, Volatility is the bilateral exchange rate volatility
between country-pairs, cty are a set of proxy variables for time-varying outward
and inward multilateral resistance terms, and ¢ represents the error term.
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The inclusion of multilateral resistance terms in the gravity model came
from Anderson and Van Wincoop [2003]. These terms capture how exports
between two countries depend on trade costs across all possible export markets.
Moreover, it captures how imports between two countries depend on trade across
all possible suppliers. These terms remove several violations regarding the
standard economic theory.

Aside from an Ordinary Least Squares (OLS) estimation, a Poisson Pseudo-
Maximum Likelihood (PPML) estimator is utilized. The PPML estimator was
developed by Santos Silva and Tenreyro [2006] in order to deal with the problem
of possible bias in the estimates. Shepherd [2016], Yotov et al. [2016], Gauto
[2012], and Siliverstovs and Schumacher [2008] explain how the PPML estimator
is regarded as the “workhorse gravity estimator.” First, the PPML estimator
is consistent even with fixed effects estimation. Similar to that of OLS, fixed
effects estimation through PPML can be done by using dummy variables. This
demonstrates that multilateral resistance variables can be proxied in the PPML
estimator through exporter and importer dummy variables.

Second, the PPML estimator accommodates observations that contain zero
values of trade. OLS models tend to drop observations with zero values of trade
due to the natural logarithm of zero being undefined. Including observations with
zero values of trade removes the possible sample selection bias OLS models can
possibly generate.

Third, the interpretation of coefficients regressed using the PPML estimator
follows that of the OLS. Shepherd [2016] explains that the dependent variable,
such as trade values, must be in levels rather than in logarithms. For example,
instead of taking the natural logarithm of exports, exports must be reported in
millions or thousands of dollars. On the other hand, independent variables can
still be presented in logarithms.

Coefficients of the PPML estimator can still be interpreted as simple
elasticities, even though the dependent variable is not specified in logarithmic
form (Shepherd [2016]; Santos Silva and Tenreyro [2006]). For all these reasons,
it is recommended to base the results of this study on the PPML estimator. For
robustness purposes, both the OLS and PPML regression results are reported in the
succeeding part of this study.

The augmented PPML econometric model can be seen below:

Exports ) ]

1,000,000/ = exp[/iIn(GDPi, * GDPj,) + paln(dist); + fscontig; +
Pascomlangoff; + Pscomcol; + PIn(REER);, + f-Misalign;, +
BsFloat;, = In(Volatility);, + Poctyy I+ &, 3)

Note that the variables included in the augmented gravity model have unique
observations for each country-pair, such that no value of a variable is constant
for a specific reporting country over different country-pairs. According to
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Shepherd [2016], variables to be integrated in a fixed effects gravity model must
vary bilaterally. This is because variables that do not vary bilaterally would be
perfectly collinear with fixed effects and would be absorbed by the fixed effects.
This is the reason why the GDP product variable was used instead of the standard
where individual GDPs of the reporting and partner countries are included. The
GDP product variable has similarly been used by other studies incorporating the
gravity model such as Clark et al. [2004], Klein and Shambaugh [2006], Pomfret

and Pontines [2013], and Wong and Chong [2016] for the same reasons.

3.2. Classification and data

This paper covers observations from 15 countries comprising the RCEP region
from 1996 to 2017 from various sources listed in Table 2.

TABLE 2. Definition and sources of empirical variables used

Variable Description Period Source
Total exports of country i to country United Nations
Export;, jin current USD at time ¢ 1996-2017 Comtrade [2020]
GDP, gfﬁ;g‘t’”?:zﬂ? Produdt of country  1996.2017  World Bank [2020b]
GDP, Gross Domestic Product of country - 1995 5017 World Bank [2020b]
K Jattime ¢, in current USD
Distance, Geographlcal dlstancg between N/A Mayer and Zignago
I country i and country j [2011]
Dummy variable, equals 1 if )
Contiguity; countries i and j share a common N/A [’\ggﬁ; and Zignago
land border
Dummy variable, equals 1 if Maver and Zignado
Common Colony;  countries i and j were both under N/A [20¥1] gnag
the same colonial power
Annual Real Effective Exchange
REER;, Rate index of country j weighted for  1996-2017 Bruegel [2020]
171 partner countries at time t
Annual Real Effective Exchange
REER;, Rate index of country j weighted for 1996-2017 Bruegel [2020]
171 partner countries
Annual Ratio of Real Effective
Exchange Rate index of countries Author's
REER; i and j weighted for 171 partner 1996-2017 Computation
countries, respectively at time ¢
Nominal year average exchange
XRAT,, rate of country ito a unitof UsSD at ~ 1996-2017 Feenstra et al. [2015]
time t
Purchasing Power Parity/Price
PPP;, Level for household consumption 1996-2017 Feenstra et al. [2015]

of country i at time ¢



150 Tancangco: How do exchange rates affect the Big One?
TABLE 2. Definition and sources of empirical variables used (continued)
Variable Description Period Source

Per capita Gross Domestic Product

Real GDP;, of country i at time ¢, in 2010 USD 1996-2017 World Bank [2020d]
Difference between actual "real"

Misalign,, exchgnge rr?}te a'rlld estimated 1996-2017 Author's .

g equilibrium "real" exchange rate of computation

country i at time ¢
Nominal month average exchange International

ER,, rate of country i to a unitof UsD at  1996-2017 Monetary Fund
month m [2020]
Nominal month average exchange International

ER;, rate of country jto a unitof UsSDat  1996-2017 Monetary Fund
month m [2020]
Dummy variable, equals 1 if

Float countries i and j observe a floating 1996-2017 Harms and Knaze

it

exchange rate regime relationship
(de-facto classification) at time ¢

[2018]

Due to incomplete data availability from the data sources presented in the
table, several observations are automatically dropped during the regression.
Table 3 demonstrates the number of observations missing per variable included in

the regression model.

TABLE 3.Tally of missing observations in the augmented model dataset

Number of Percentage
Variable missing of missing
observations observations
In of Nominal GDP product 112 242
In of Exchange Rate Volatility 8 0.17
In of REER Ratio 616 13.33
Exports 584 12.64
In of Exports 584 12.64
Float peg (dummy) 264 5.71
Float peg (dummy) * In of Exchange Rate Volatility 272 5.89

The percentages of missing observations in the dataset are less than that
of the missing observations from various empirical studies discussed earlier.
Previous empirical studies discussed reported varying percentages of missing
observations ranging from 12.52 percent to 61.27 percent.” The use of the PPML

13 Hayakawa and Kimura [2009] reported 12.52 percent missing observations in the model that included 60
countries and 13.45 percent missing observations in the model that included eight Asian countries. Pomfret
and Pontines [2013] reported 23.11 percent missing observations. Klein and Shambaugh [2006] reported
27.5 percent missing observations. Nicita [2013] reported 34.58 percent missing observations in the model
that did not include exchange rate volatility and 61.27 percent missing observations in the full model that

included exchange rate volatility.
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estimator compensates for the missing observations in the dataset. According to
Kareem et al. [2016] and Martin [2020], PPML estimates report lower biases in the
presence of missing or zero trade values. Therefore, the PPML estimates aid the
dataset’s missing observations compared to the OLS estimator.

3.3. Computation of specific variables
3.3.1. Bilateral real effective exchange rates

The bilateral REER between country-pairs was computed similar to that of Nho
and Huong [2015]. It is the ratio between the REER index of the exporting country
and the importing country. The equation below demonstrates the computation
similar to Nho and Huong [2015] where REER;, is the REER of country i at year ¢
and REER;, is the REER of country j at year £.

REER;, - REER. (4)
REER;,

3.3.2. Bilateral exchange rate misalignment

The bilateral exchange rate misalignment between country-pairs was computed
using a four-step process similar to that of Rodrik [2008] and Nicita [2013]. First,
a hypothetical “real” exchange rate (RER) was obtained from deflating a country’s
nominal exchange rate to the USD (XRAT) using a country’s purchasing power
parity conversion (PPP) factor as seen below.

XRAT;, (5)

InRER,, = 1n (-

This hypothetical “real” exchange rate must not be confused with the REER.
An increase in the value of the hypothetical “real” exchange rate indicates that the
domestic currency depreciated, while an increase in the REER index indicates a
domestic currency appreciation.

Second, given that non-tradable goods are cheaper in poorer countries,'
the hypothetical “real” exchange rate must be adjusted through the Balassa-
Samuelson effect. The Balassa-Samuelson effect posits that there is a tendency
for consumer prices to be higher in developed countries than developing countries
[Rodrik 2008]. This was computed by regressing the hypothetical “real” exchange
rate with the real GDP per capita of a country with time fixed effects.

InRER,, = o + fInRGDPPC + ¢, + ¢, (6)

14 Example of non-tradable goods are electricity, water supply and local transportation [Jenkins et al. 2011].
It is evident that these goods are cheaper in poorer countries. For example, the taxi flat rate (in USD) in the
Philippines is cheaper compared to Singapore (0.83 USD vs. 2.40 USD).
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where RER represents the hypothetical “real” exchange rate of country i at time ¢,
a is the constant term, RGDPPC represents the real GDP per capita, ¢ represents
time fixed effects, and ¢ represents the error term.

Third, the level of exchange rate misalignment was computed by taking the
difference between the actual hypothetical “real” exchange rate and the estimated/
fitted equilibrium “real” exchange rate adjusted for the Balassa-Samuelson effect.

Misalign,, = InRER,, — InRER,, @)

Lastly, the bilateral exchange rate misalignment per country pair was obtained
through the sum of exchange rate misalignment between the two countries.

Misalign;, = Misalign;, + Misalign,, (®)

Following Rodrik [2008], a positive level of misalignment demonstrates an
undervalued currency compared to its equilibrium exchange rate. Therefore, an
increase in the level of misalignment between countries indicate a weaker currency.

3.3.3. Bilateral exchange rate volatility

The bilateral exchange rate volatility is computed similar to that of Nicita
[2013].

ER;,=ER;,— ER;, )

Volatility,, = std.dev[ER;;,, — ER;; 1] (10)

where ER;, represents the nominal exchange rate of country i to a USD at time
t, ER;, represents the difference between the nominal exchange rate of country
i and country j, ER;, represents the difference between the monthly average of
the nominal exchange rate of both countries at month m, and Volatility represents
the standard deviation of the exchange rates for a given year ¢. The difference
between both countries was adapted by Nicita [2013] to highlight the presence of
hard peg exchange rate regimes where ER;;, and Volatility;, are both equal to zero.

4. Results and discussion

4.1. Baseline model results

Estimation results for the baseline gravity models are reported in Table 4. Gravity
model specifications are estimated as follows: Column 1 presents estimates using
the OLS estimator; and Column 2 presents the estimates using the PPML estimator.
The dependent variable for OLS estimates is the natural logarithm of exports while
the dependent variable for PPML estimates is in levels (exports in millions).
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TABLE 4. Baseline model regression results

Method [1] oLS [2] PPML

Dependent Variable In of Exports Exports™

In of Nominal GDP Product 1.213*** 0.840***

(0.0672) (0.0458)

In of Distance -0.993*** -0.565***

(0.140) (0.0445)

Constant Term -37.81*** -33.63***
(3.869) (2.770)
Observations 3,994 3,994
R-squared 0.887 0.949

Country pair FE Yes Yes

™ Exports in millions

Both estimates of the baseline model utilize 3,994 observations and demonstrate
an R-squared statistic of 0.89 for the OLS estimator and 0.95 for the PPML estimator.
Both estimation methods yield high R-squared statistics demonstrating high levels
of goodness-of-fit. Moreover, both the natural logarithm of the Nominal GDP
product and the natural logarithm of distance between countries are significant at
the 1 percent level for both the OLS and PPML estimator.

For the OLS estimates of the baseline model, a 1 percent increase in the GDP
product of trading countries significantly increases a country’s exports by 1.21
percent, ceteris paribus. Moreover, a 1 percent increase in the distance between
trading countries significantly decreases a country’s exports by 0.99 percent,
ceteris paribus. For the PPML estimates of the baseline model, a 1 percent increase
in the GDP product of trading countries significantly increases a country’s
exports by 0.84 percent, ceteris paribus. Also, a 1 percent increase in the distance
between trading countries significantly decreases a country’s exports by 0.57
percent, ceteris paribus. The results of the baseline model are consistent with the
hypothesized signs of the variables.

4.2. Augmented model results

The augmented gravity model includes variables such as contiguity, common
language, common colonizer, REER ratio, exchange rate misalignment, and
the interaction variable between a floating exchange rate regime and exchange
rate volatility. Both estimates of the augmented model utilize 3,563 country-
pair observations ranging from years 1996 to 2017. The OLS panel fixed effects
estimator reports an R-squared statistic of 0.91. On the other hand, the PPML panel
fixed effects estimator reports an R-squared value of 0.95.

Both estimation methods demonstrate high levels of goodness-of-fit and
provide good promise in analyzing the value of exports between country-pairs.
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Furthermore, the improved R-squared statistic for the PPML regressions may
indicate that PPML estimator is a more suitable method to estimate the effect of
certain policies on trade through an augmented gravity model [Shepherd 2016].

The OLS panel fixed effects estimator reported six significant coefficients. All
six coefficients are significant at the 1 percent level. On the other hand, the PPML
fixed effects estimator reported four significant coefficients. Three coefficients
are significant at the 1 percent level while one coefficient is significant at the 5
percent level (Table 5).

TABLE 5. Augmented model regression results

Method [1] oLs [2] PPML
Dependent Variable In of Exports Exports™
In of Nominal GDP product 1.192*** 0.840***
(0.0512) (0.0388)
In of Distance -0.564*** -0.501***
(0.148) (0.0704)
Contiguity (dummy) 0.989*** 0.0786
(0.333) (0.122)
Common Official Language (dummy) -0.213 0.0478
(0.223) (0.135)
Common Colony (dummy) 1.148*** 0.293
(0.438) (0.211)
In of REER Ratio -0.239 -0.606**
(0.446) (0.302)
Exchange Rate Misalignment -0.196*** -0.0302
(0.0582) (0.0401)
Float peg (dummy) * In of Exchange -0.0909*** -0.0585**
Rate Volatility (0.0312) (0.0242)
Constant Term -38.64*** -33.02***
(3.089) (2.334)
Observations 3,563 3,563
R-squared 0.905 0.952
Country pair FE Yes Yes

™ Exports in millions

It can also be observed that the values of the coefficients reported from the
PPML estimator are less than that of the OLS estimator. However, as stated in the
early sections of this study, the PPML estimated coefficients will be analyzed
to determine the significance and impact of the independent variables on the
dependent variable.

From the PPML estimation, the natural logarithm of a country-pair’s nominal
GDP product significantly increases a country’s exports. On the other hand, the
natural logarithm of the distance between country-pairs, the REER ratio between
country-pairs, and the natural logarithm of exchange rate volatility for country-pairs
under a floating peg exchange rate regime significantly decrease a country’s exports.
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Among the three key variables of the study, two are significant. The natural
logarithm of the REER ratio between country-pairs along with the interaction
variable between floating exchange rate regimes and the natural logarithm of
exchange rate volatility are both significant at the 5 percent level. A 1 percent
increase in the REER ratio between country-pairs leads to a 0.61 percent reduction
of the reporting country’s exports, ceteris paribus. The negative effects of REER on
exports are consistent with the results obtained by Tan et al. [2019].

The significant export reducing effects of REER and exchange rate volatility,
as highlighted by the interaction term, are in line with the preliminary findings
of previous studies. However, previous studies observed that the export reducing
effects of REER and exchange rate volatility are offset and disappear when
interacted with the concept of Foreign Value-Added (FVA). The relationship
between exchange rates and the concept of FVA as discussed by Tan et al. [2019]
is significant in the Asian region.

Although this is not similar to the empirical result of this study, it is worth
noting that this highlights that the mixed empirical results observed regarding
exchange rate volatility on trade is an empirical issue [Clark et al. 2004]. It is
possible that the trade reducing effects of exchange rate variables such as volatility
and REER disappear given the presence of FVA share in goods traded.

Note that for REER ratio to increase, the reporting country must have a higher
REER index than its partner country. This result is in line with the hypothesized
sign of the REER ratio’s coefficient. As a country increases its REER index, its
exports become less competitive since exports become more expensive compared
to other countries.

A one percent increase in the exchange rate volatility of country-pairs
under a floating peg exchange rate regime leads to a 0.06 percent decrease in a
reporting country’s exports, ceteris paribus. This result is also consistent with the
hypothesized sign of the interaction variable’s coefficient. The higher the exchange
rate volatility for the specified countries, the higher the risk it is to trade. This
risk can be present in many forms such as unexpected changes in the transaction
costs of trade and the like. These risks ultimately make a country’s exports less
competitive compared to other countries that exhibit a less volatile currency.

Clark et al. [2004] pointed out that the effects of exchange rate volatility
on trade needs to be interacted with monetary policies such as currency unions
and exchange rate regimes. This suggests, in theory, that monetary policies
and exchange rate policies have to be analyzed together rather than separately.
Evaluating the effects of exchange rate volatility without considering the presence
of other monetary variables can yield insignificant results. Hence, empirically, an
interaction variable between exchange rate volatility and floating exchange rate
regimes was utilized.
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4.3. Alternative models for robustness
4.3.1. Alternative model incorporating FTA membership

With numerous bilateral and multilateral FTAs ratified within the sample
period the paper covers, significant trade agreements such as the ASEAN-People’s
Republic of China Comprehensive Economic Cooperation Agreement signed in
2004, ASEAN-Korea Agreement on Trade completed in 2006, Comprehensive
Economic Partnership between ASEAN and Japan signed in 2008, and the ASEAN-
Australia-New Zealand Free Trade Area signed in 2009 may have influenced the
level of exports within the RCEP region.

To account for this, an additional dummy variable indicating the presence of
an FTA between country-pairs was included in the regression model. The variable
is equal to one if an FTA is present between the country-pair, and zero otherwise.
Data regarding FTAs were obtained from the Asian Development Bank’s Asia
Regional Integration Center Database [2022].

TABLE 6. Alternative regression model results
(LN of exchange rate volatility and float peg dummy variables included)

Method [1] oLs [2] PPML [3] oLs [4] PPML
Dependent Variable In of Exports Exports™ In of Exports Exports™
In of Nominal GDP 1.192%** 0.840*** 1.200*** 0.823***
product (0.0512) (0.0388) (0.0579) (0.0396)
In of Distance -0.564*** -0.501*** -0.563*** -0.494*+*
(0.148) (0.0704) (0.148) (0.0698)
Contiguity (dummy) 0.989*** 0.0786 0.988*** 0.109
(0.333) (0.122) (0.333) (0.124)
Common Official -0.213 0.0478 -0.214 0.0806
Language (dummy) (0.223) (0.135) (0.222) (0.128)
Common Colony 1.148*** 0.293 1.149*** 0.270
(dummy) (0.438) (0.211) (0.438) (0.203)
In of REER Ratio -0.239 -0.606** -0.107 -0.789*
(0.446) (0.302) (0.522) (0.429)
Exchange Rate -0.196*** -0.0302 -0.181*** -0.0594
misalignment (0.0582) (0.0401) (0.0507) (0.0373)
Float peg (dummy) * -0.0909*** -0.0585** -0.0910*** -0.0548**
In of Exchange Rate (0.0312) (0.0242) (0.0312) (0.0237)
Volatility
FTA (dummy) 0.0211 -0.146
(0.130) (0.100)
Constant Term -38.64*** -33.02*** -39.21%* -31.79**
(3.089) (2.334) (3.522) (2.378)
Observations 3,563 3,563 3,563 3,563
R-squared 0.905 0.952 0.905 0.956
Country pair FE Yes Yes Yes Yes

m Exports in millions
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Results indicate that the previously significant key variables retain their
significance (Table 6). The natural logarithm of the REER ratio is significant at the
10 percent level, wherein a one percent increase in the REER ratio leads to a 0.79
percent decrease in the reporting country’s exports. Moreover, the interaction
variable between floating exchange rate regimes and the natural logarithm of
exchange rate volatility is significant at the 5 percent level. A one percent increase
in the variable leads to a 0.05 percent decrease in the reporting country’s exports.

4.3.2. Alternative model for interaction term

An alternative regression model was also estimated where exchange rate
volatility and floating exchange rate regimes were regressed separately with the
interaction term. Results indicate that only the interaction variable is significant
(Table 7). This affirms the suggestion of Clark et al. [2004] both theoretically
and empirically that volatility needs to be interacted with other monetary policy
variables to determine its true effect on trade.

This result provides new insight regarding countries with floating exchange
rate regimes. Countries under a floating exchange rate regime are affected by the
trade reducing impact of exchange rate volatility. However, the same cannot be
said for countries under a direct peg or indirect peg exchange rate regime. The
observed negative effects of exchange rate volatility on exports are consistent with
those of Clark et al. [2004], Hayakawa and Kimura [2009], Klein and Shambaugh
[2006], Nicita [2013], Pomfret and Pontines [2013], Njoroge [2020], and Banik
and Roy [2020].

Furthermore, this also reinforces the suggestion from Clark et al. [2004] about
estimating multiple monetary policy and exchange rate policy variables. The
exchange rate misalignment variable is also aligned with the hypothesized sign of
the misalignment variable’s coefficient, albeit insignificant.

TABLE 7. Alternative regression model results
(LN of exchange rate volatility and float peg dummy variables included)

Method [1] oLS [2] PPML [3] oLs [4] PPML
Dependent Variable In of Exports Exports™ In of Exports Exports™
In of Nominal GDP 1.020*** 0.753*** 0.959*** 0.730***
product (0.0517) (0.0433) (0.0555) (0.0479)
In of Distance -0.576*** -0.501*** -0.575*** -0.494***

(0.147) (0.0722) (0.147) (0.0712)
Contiguity (dummy) 1.070*** 0.0754 1.069*** 0.104

(0.348) (0.123) (0.349) (0.122)
Common Official -0.253 0.0405 -0.254 0.0676
Language (dummy) (0.222) (0.144) (0.222) (0.143)
Common Colony 0.926* 0.293 0.927* 0.266
(dummy) (0.478) (0.222) (0.478) (0.207)
In of REER Ratio 0.277 -0.175 1.368*** 0.453

(0.433) (0.391) (0.405) (0.313)
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TABLE 7. Alternative regression model results (continued)

Method [1] oLs [2] PPML [3]1 oLS [4] PPML
Dependent Variable In of Exports Exports™ In of Exports Exports™
Exchange Rate 0.196*** 0.102*** 0.0627 0.0352
misalignment (0.0407) (0.0346) (0.0384) (0.0240)
Float peg (dummy) -0.0263 -0.0451 -0.0220 -0.106

(0.224) (0.133) (0.214) (0.135)
In of Exchange Rate -0.0477 -0.00117 -0.0476 -0.00242
Volatility (0.0346) (0.0339) (0.0346) (0.0315)
Float peg (dummy) * -0.0727** -0.0573** -0.0729** -0.0517**
In of Exchange Rate (0.0324) (0.0267) (0.0324) (0.0258)
Volatility
FTA (dummy) 0.0165 -0.162
(0.117) (0.101)
Constant Term -28.66*** -28.26™** -25.47** -26.94***
(3.015) (2.504) (3.378) (2.860)
Observations 3,563 3,563 3,563 3,563
0.905 0.952 0.905 0.957
R-squared
Country pair FE Yes Yes Yes Yes

™ Exports in millions

4.3.3. Alternative model controlling for volatility during the Asian

Financial Crisis

Data regarding exports and exchange rate volatility demonstrate extreme spikes
during years 1997 to 1999 due to the Asian Financial Crisis. Studies similarly
indicate that the Asian Financial Crisis is the single most important event in the
region where volatility soared to extreme levels.

Garnaut [1998] reported that negative growth in East Asian trade was observed
during the crisis. Moreover, Rana [1998] observed how the yearly change of
nominal exchange rates for the region drastically dropped and weakened during
the crisis. For example, Rana’s [1998] computations indicate that for years
1976-1996 the average yearly nominal exchange rate changes were at around
2.43 percent. However, during the crisis, the average yearly nominal exchange
rate changes were at around 35.35 percent. This clearly indicates a high level of
exchange rate volatility given that Rana [1998] compared the change in the region
to that of the United Kingdom which reported a 0.2 percent nominal exchange
rate change during the crisis.

Due to this, it is also important to determine if data from the Asian Financial
Crisis affects the significance of exchange rate volatility in the model. An
augmented model was estimated removing observations before and during the
crisis: years 1996 to 1999. Alternatively, an augmented model was also estimated
including a dummy variable equal to one for observations during the Asian
Financial Crisis (1997 to 1999), zero otherwise (Table 8).



159

The Philippine Review of Economics, 59(2):135-165. DOI:10.37907/5ERP2202D

suolfjiw ul spodx3

SOA SOA SOA SOA SOA SOA SOA SOA 34 s1ed Auno)
9560 G060 2560 G060 1560 9060 2560 9060 paienbs-y
£96°c £96°c £96°c £96°c 960°c 960°c 960°c 960°c suopeAIssqo

(09g72) (960°€) (€9e72) (6v9°€) (0z6'1) (5v92) (8v2'2) (zs672)

welGTE wx9b 8E~ wxV0'62- wsBZ'GE~ wx0L0E~ i #x68°0€- «xx86'9€" wis| JueISU0D
(1z+'0) (e8¥°0) (1¥5°0) (¥z¥'0)

8/80°0- 6020 Lv20°0 2.€0 (Awwnp) 04v
(001°0) (0g1'0) (¥01°0) (1e1°0)

9vL°0- 11200 G91°0 09100 (Awwinp) vi4

(2€20°0) (zreo0) (zte00) (zreo0) (6€20°0) (0gg0'0) (G200 (0ogg0'0) Ayipejon eyey abueyox3y

«8750°0- +x0160°0- +G850°0~ ++x6060°0" w5070 +4x9980°0" «+£860°0 +4x9980°0" jo u|, (Awwnp) Bad jeo|4
(50%0°0) (8850°0) (£220°0) (00%0°0) (6£90°0) (€160°0) (£5%0°0) (6550°0) juswubiesiw
89€0°0~ ##x£02°0" ¥¥0°0- 42§90 «0LL0- +4x06€°0" ¥8€0°0~ e b0T°0" ajey abueyox3
(2g€0) (09%°0) (ver0) (8¥9°0) (08t°0) (065°0) (062°0) (625°0)
«795°0- Gze0- wsE67° 1 sV V9T 1" w0212 18€°0 z1z0- oney Y334 Jo uj
(€0Z°0) (8e+°0) (112°0) (8e+°0) (¥Y0Z°0) (9t+°0) (e1z°0) (st+°0)

020 xsBVL L €620 wa8VLL 2€20 9011 0920 wl0L'L (Awwnp) Auojod uowwo)
(8z1°0) (zzz'0) (ge1'0) (€zz°0) (621°0) (e€z°0) (9€1°0) (e€2°0) (Awwinp) sbenbue
9080°0 v120- 8.%0°0 €120 09800 £ve0- 2.%0°0 £ve0- [EIOYO UOWIWOD
(¥z1°0) (eeg0) (zz1°0) (eeg0) (sz1°0) (Lv€0) (zz1°0) (9ve0)

6010 x#x886°0 98/0°0 ++686°0 LELO wx0LL'L 19600 wxOLL'L (Awwnp) AynBruod

(8690°0) (8v1°0) (¥020°0) (8v1°0) (¥020°0) (8v1°0) (€020°0) (6¥71°0)

»esV6V°0" »4x£9G°0~ #xxb0G°0" »2x¥9G°0~ #x88Y°0" »exCVG 0" +#x667°0" wexbVG°0" soue}siq Jo uj

(g6£0°0) (€150°0) (88€0°0) (0¥90°0) (¥zeo0) (s¥0°0) (85€0°0) (88%0°0)

»sV€8°0 »x68L°L #4x8GL°0 wrChLL wxxl6L0 »x760°L +4x96.L°0 wsEGLL 1onpoud das [BUILION Jo U]
wSHodxg spodx3jjou] spodxgy spodx3jjou;  Ssupodxg  spodx3jjoul  Spodx3  spodx3 jo up  d|geliep Juapuadag
INdd [8] s10 [21 INdd [9] s10 [¢] INdd [¥] s70 [€] INdd [2] sT10[1] poulaN

(papnjoul ajqerieA Awwnp 24v ‘paddoup 6661-9661 Sieak) sjnsal |[apow uoissalbal ajebaibbe aAjeula)y '8 319VL



160 Tancangco: How do exchange rates affect the Big One?

Results indicate that the interaction of the natural logarithm of exchange rate
volatility with a floating exchange rate regime continues to be significant. This
demonstrates that the interaction term is still a significant determinant of exports
regardless of an economic crisis occurring in the region.

FIGURE 3. RCEP Exchange rate volatility
(three-year moving average; 1996-2017)
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Source: Author's computation from International Monetary Fund [2020].

5. Summary and conclusion

This study analyzes the effects of REER, exchange rate volatility, exchange rate
misalignment, and a floating exchange rate regime on aggregate exports within the
RCEP region for the years 1996 to 2017 (22 years). Through an augmented gravity
model approach, this study contributes to the literature exploring the effects of
exchange rate volatility on exports by including more exchange rate variables in
the model and by employing interactions between exchange rate variables and
monetary policy instruments.

Common gravity variables such as the economic size and geographic distance
are found to be significant in affecting the aggregate exports of a country in the
RCEP region. The GDP product significantly increases exports while the distance
between countries significantly reduces aggregate exports. However, other
common gravity variables such as contiguity, common colony, and common
language were not significant in affecting aggregate exports in the region. These
results are interpreted as indicative of high economic integration brought by
previously established PTAs in the region. Shared languages, a common colonizer,
and the presence of a common border in the region are no longer a significant
advantage to exports.

Key estimations performed in this study show that a country’s REER ratio
significantly reduces its aggregate exports and provides evidence of the aggregate
export reducing effects of an appreciating currency relative to the country’s trading
partners. The results also provide empirical support to the use of interaction
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terms, as demonstrated by the derived negative effect of exchange rate volatility
for countries under a floating exchange rate regime. Finally, the significant but
minimal effect of exchange rate volatility estimated in the model is consistent
with previous literature.

With this, exchange rates do affect the Big One as they play a hand in
determining the level of exports traded within the region. This study also provides
strong evidence of the significance of including monetary policy in the empirical
analysis of trade policies such as economic integration initiatives. The particular
case of the newly formalized RCEP agreement has the potential to re-energize trade
in the region post-COVID, and to further prepare ASEAN for its venture towards
more sophisticated FTAs in the future. As pointed out in this study, a country’s
monetary policy decisions and regimes play a vital role in estimating gains from
trade out of these partnerships.

For future work, this study recommends expanding the augmented gravity
model to include more monetary policy variables such as existence of currency
unions and inflation targeting policies. However, these variables can only be
considered if more countries are included in the sample data. Because no country
in the RCEP region practices the use of currency unions, this variable cannot
be analyzed in this paper due to lacks in the variation of the observations. This
recommendation thus entails expanding the scope to a global dataset.

The dataset can also be expanded to evaluate a country’s world export level on
an aggregate and/or sectoral level. Expanding the dataset this way can explore the
offsetting effect of FVA on significant export reducing variables such as REER and
exchange rate volatility. Structural break dummy variables can also be explored to
account for shocks in volatility levels caused by the Asian Financial Crisis.

It is also recommended to analyze the effects of the key variables in this study
on other significant and dynamic sectors in the region such as rice and electronic
products. The effects of exchange rate fluctuations vary for each product and
conducting sectoral level analyses allow for a more nuanced study not afforded
in aggregate-level analysis. Results of sectoral level studies can also allow
researchers to compare the different levels of significance and magnitude of several
key variables per sector or product. Thus, working on other disaggregated data
makes the gravity model more efficient in analyzing the effects of independent
variables on a country’s exports.

Lastly, it is also recommended to re-estimate the model when trade data
after the signing of the RCEP are available. This would help determine whether
the RCEP, as an FTA, has significantly improved bilateral trade both inside and
outside of the region. Although several studies have modelled the theoretical
trade creating effects of RCEP, a complementary empirical estimation is needed to
provide evidence on RCEP’s trade creating effects.
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