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Abstract	

We	study	the	effects	of	real	exchange	rate	(RER)	changes	on	trade	flows	considering	the	skill-content	and	
origin/destination	of	products	in	a	North-South	framework.	The	empirical	analysis	is	based	on	bilateral	
trade	 flows	 in	 five	product	 categories	of	 technology-and-skill-intensities	between	172	countries	during	
1962-2012.	Consistent	with	the	development	channel,	we	find	that	both	the	composition	and	direction	of	
trade	affects	how	exports	 respond	 to	RER	changes.	 	We	 find	 that	high-skill	manufactures	and	primary	
goods	 are	 the	 least	 affected	 from	 RER	 depreciation	 and	 volatility.	 The	 strongest	 effects	 are	 found	 for	
medium,	low-skill	and	resource-intensive	manufactures.	We	also	show	that	these	effects	depend	on	the	
direction	 of	 trade.	 Southern	 exports	 are	 more	 sensitive	 to	 RER	 than	 Northern	 exports	 in	 all	 product	
categories	except	for	primary	goods.	 	Regarding	volatility,	South-North	exports	are	hurt	the	most	while	
North-South	 the	 least.	 	Also,	 South-South	exports	appear	 to	be	 less	 sensitive	 to	volatility	 in	all	product	
groups	than	South-North.	
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1. Introduction	

The	 effects	 of	 exchange	 rate	 movements	 on	 trade,	 long-term	 development	 and	 growth	 remain	 a	

contentious	 topic.	 	 In	 this	 paper,	 we	 provide	 new	 insights	 to	 this	 debate	 by	 examining	 the	 level	 and	

volatility	effects	of	real	exchange	rate	(RER)	on	trade	structure	after	controlling	for	product	and	country	

heterogeneity	in	a	North-South	framework.	1		

The	 empirical	 and	 theoretical	work	 on	 the	 trade	 effects	 of	 RER	 remains	 inconclusive	with	 no	

robust	evidence	on	the	direction	or	the	magnitude	of	such	effects	(Blecker	and	Razmi,	2008;	Berman	et	al.,	

2012;	Caglayan	et	al.,	2013;	Hericourt	and	Nedoncelle,	2015).	The	same	is	true	regarding	the	trade	effects	

of	RER	volatility.	2	While	most	studies	on	the	topic	are	at	the	aggregate	level	with	little	or	no	attention	to	

the	 structure	 or	 direction	 of	 trade,	 their	 inconclusive	 findings	 on	 the	 usefulness	 of	 RER	 for	 export	

promotion	and	the	lack	of	robust	evidence	on	the	negative	effects	of	RER	volatility	have	led	to	renewed	

calls	for	an	equilibrium	approach	to	exchange	rates.	According	to	this	view,	exchange	rates	are	the	effect	

rather	than	the	cause	and	are	determined	endogenously	by	macroeconomic	fundamentals.	Consequently,	

the	advocates	of	this	equilibrium	view	of	exchange	rates,	including	the	Washington	Consensus	supporters,	

treat	exchange	rate	interventions	as	misguided	with	negative	long	run	growth	effects.3			

On	the	other	end	of	the	spectrum,	heterodox	development	economists,	including	those	from	the	

Keynesian/Post-Keynesian	and	Structuralist	traditions,	also	paid	little	attention	to	the	developmentalist	

potential	of	RER	for	structural	change	and	long	run	economic	growth,	and	instead	mostly	focused	

on	 short	 run	 macroeconomic	 adjustment	 through	 the	 expansionary	 and	 contractionary	 effects	

(Prebisch,	1959;	Krugman	and	Taylor,	1978;	Bacha,	1990).	For	the	most	part,	this	literature	did	not	

consider	 RER	 as	 a	 viable	 industrial	 policy	 tool,	 and	 were	 even	 pessimistic	 about	 its	 short-run	

expansionary	effects	through	the	Keynesian	macroeconomic	channel	due	to	elasticity	pessimism,	income	

redistribution	effects	or	other	supply-side	considerations.	This	is	indeed	surprising,	as	is	already	noted	by	

Frenkel	 and	 Ros	 (2006),	 given	 that	 for	 the	 pioneers	 of	 development	 economics,	 industrialization	 and	

structural	change	were	not	ends	 in	 themselves	but	a	way	to	escape	economic	dependency	and	uneven	
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development	 in	the	global	South.4	Structural	change	through	industrialization	and	technology-and-skills	

upgrading	and	expansion	of	tradable	goods	sector	was	seen	as	a	way	out	of	this	dependency	so	that	the	

South	 could	move	 up	 the	 production	 ladder	 towards	 higher	 value	 added	 goods	 that	 enjoy	 increasing	

returns	 and	 intra/inter-industry	 externalities	 (Prebisch,	 1950;	 Leontief,	 1963;	 Kaldor,	 1966,	 1971;	

Balassa,	1971).	In	this	framework,	export	growth	and	export-led	growth	were	not	seen	as	one	and	

the	same	thing,	which	stands	 in	stark	contrast	 to	 the	more	recent	development	and	 international	

economics	literature,	emphasizing	export	growth	only.5		

The	generally	pessimistic	 approach	 to	RER	as	 a	 viable	developmentalist	 tool	has	 changed	

with	 the	 pioneering	 work	 of	 recent	 Structuralist	 and	 new-developmentalist	 studies	 on	 the	

industrialization	 experiences	 of	 East	 Asian	 countries,	 including	 South	 Korea,	 Taiwan	 and	 Japan,	

which	actively	used	RER	as	a	part	of	their	 industrial	policy	(Johnson,	1982;	Amsden,	1989;	Wade,	

1990).6	Subsequent	 studies	 confirmed	 that	undervaluation	of	RER	 is	 indeed	a	 robust	predictor	of	

not	 just	 the	 level	 of	 economic	 activity	 but	 also	 its	 growth	 while	 the	 opposite	 is	 true	 for	

overvaluations,	 especially	 in	 developing	 countries	 (Ros	 and	 Skott,	 1998;	 Hausmann	 et	 al.,	 2003;	

Gala,	2008;	Rodrik,	2008,	2010;	Haddad	and	Pancaro,	2010;	Fruend	and	Pierola,	2012;	Rapetti	et	al.,	

2012;	Razmi	et	al.,	2012;	Levi-Yeyati	et	al.,	2013).	However,	these	studies	remain	mostly	silent	on	the	

underlying	 empirics	 of	 growth,	 and	 instead	 assume	 either	 net	 export	 growth	 (i.e.	 the	 Keynesian	

macroeconomic	 channel),	 or	 increasing	 investment	 in	 traded	 goods	 sectors	 (i.e.	 the	development	

channel)	without	verifying	which	one	is	at	work	and	how.		

As	noted	by	Gala	(2008:	274),	the	theoretical	work	on	the	long	run	growth	and	development	

effects	of	RER	is	scarce,	and,	in	the	case	of	RER	volatility,	 ,	is	non-existent.	Nevertheless,	there	is	a	

renewed	attention	 in	recent	heterodox	 literature	emphasizing	the	development	channel,	whereby	

RER	 affects	 not	 just	 the	 level	 of	 economic	 activity	 but	 its	 long	 run	 growth.	 Accordingly,	 RER	

depreciation/undervaluation	 affects	 long-run	 growth	 through	 its	 positive	 effect	 on	 traded	 goods	

sectors’	profitability,	particularly	 in	manufacturing,	which	 then	stimulates	 investment	and	capital	
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accumulation	 and	 long	 run	 growth	 (Ros	 and	 Skott,	 1998;	 Polterovich	 and	 Popou,	 2002;	 Frenkel,	

2004;	 Frenkel	 and	 Ros,	 2006,	 2015;	 Bresser-Pereira,	 2008;	 Gala,	 2008;	 Razmi	 et	 al.,	 2012;	 Ros,	

2013). 7 	By	 changing	 relative	 prices,	 therefore,	 exchange	 rate	 interventions	 help	 reallocate	

resources	 from	 nontradable	 and	 primary	 goods	 sectors	 towards	 manufacturing	 industries	 that	

enjoy	 increasing	 returns,	 and	 thereby	 boost	 the	 economy-wide	 productivity	 and	 growth	 through	

supply	side	effects.8	The	 literature	on	Dutch	disease,	especially	 in	 its	broad	definition,	also	shows	

that	overvalued	exchange	rates	cause	a	profitability	squeeze	in	the	traded	goods	sectors	and	lead	to	

deindustrialization	and	primarization,	with	destructive	effects	on	long	run	capital	accumulation	and	

growth	 (Ros	 and	 Skott,	 1998;	 Bresser-Pereira,	 2008;	 Palma,	 2005;	 Ros,	 2015,	 ch.4).9	The	 case	 of	

Latin	America,	particularly	Chile	during	the	2000s,	also	highlights	the	deindustrialization	effects	of	

RER	overvaluations	(Ros,	2013).10	This	view	stands	in	stark	contrast	to	the	neoclassical	equilibrium	

approach	to	RER	as	the	market	exchange	rate	may	not	necessarily	equal	the	rate	that	is	needed	for	

stimulating	industrialization	and	skills-upgrading	(Balassa,	1971;	Kaldor,	1971;	Rodrik,	1986;	Ros	

and	Skott,	1998;	Frenkel,	2004;	Frenkel	and	Ros,	2006;	Bresser-Pereira,	2008).	

Empirically	 speaking,	 however,	 we	 know	 little	 about	 the	 underlying	 sources	 of	 RER-led	

growth,	 including	whether	it	 is	 in	fact	driven	by	a	reallocation	of	resources	towards	traded	goods	

that	 enjoy	 increasing	 returns,	 or	 by	 an	 increase	 in	 export	 earnings	 at	 the	 intensive	margin.	 The	

same	can	be	said	about	the	RER	volatility.	The	use	of	aggregate	trade	data	or	economy-wide	growth	

rates	in	most	of	these	studies	also	prevents	identifying	the	correct	development	channel.	The	main	

contribution	 of	 our	 paper,	 therefore,	 is	 to	 identify	 the	 underlying	 mechanisms,	 if	 any,	 behind	 the	

developmental	effects	of	RER.	Particularly,	ours	is	the	first	paper	that	studies	the	effect	of	RER	movements	

in	both	levels	and	volatility	on	trade	structure,	measured	by	the	technology-and-skill	content	of	exports,	

after	controlling	for	exporter	and	importer	heterogeneity.	Thus,	we	contribute	to	the	Post-Keynesian	and	

Structuralist	 literature	 by	 examining	 the	 underlying	 mechanisms	 of	 the	 RER	 effects	 through	 the	
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macroeconomic	 and	 the	development	 channels.	 In	 doing	 so,	we	 also	 provide	 a	 synthesis	 of	 the	 recent	

neoclassical	international	trade	literature	with	the	heterodox	development	literature.		

In	 the	empirical	analysis,	 following	Lall	 (2000),	we	classify	 the	 technology-and-skill-intensity	of	

exports	 in	 five	product	 categories:	high-skill	 intensive	manufactures	 (high-skill),	medium-skill	 intensive	

manufactures	 (medium-skill),	 low-skill	 intensive	 manufactures	 (low-skill),	 natural-resource-intensive	

manufactures	(resource-intense),	and	primary	products	(primary).	We	also	organize	the	direction	of	trade	

in	four	groups,	South-South,	South-North	(Southern	exports	to	North),	North-South	(Northern	exports	to	

South)	and	North-North.	The	empirical	analysis	is	based	on	bilateral	trade	between	172	countries	at	4-

digit	 level	during	the	period	of	1962-2012,	and	is	conducted	using	a	gravity	equation,	estimated	by	the	

Poisson	Pseudo-Maximum	Likelihood	(PPML)	method	of	Santos	Silva	and	Tenreyro	(2006).	The	empirical	

results	reveal	several	novel	findings	that	are	reported	for	the	first	time	in	the	literature,	showing	that	both	

the	content	and	direction	of	trade	matters	in	understanding	the	trade	effects	of	RER	movements.	We	find	

that	while	higher	RER	(i.e.	depreciation)	has	a	significantly	positive	effect	on	total,	medium-skill,	low-skill,	

and	 resource-intense	exports,	which	are	 consistent	with	 the	 theoretical	 insights	of	 the	macroeconomic	

and	development	channels	literature,	they	do	not	affect	high-skill	or	primary	good	exports.	Similarly,	we	

find	a	significantly	negative	effect	of	RER	volatility	on	total,	low-skill,	resource-intense	and	primary	good	

exports,	yet	we	detect	no	effect	on	high	or	medium-skill	products.		

When	 we	 dissect	 the	 results	 in	 a	 North-South	 framework,	 we	 find	 that	 the	 effects	 of	 RER	

movements	differ	significantly	between	different	country	group	pairs.		In	particular,	we	find	that	RER	has	

a	 significantly	 positive	 effect	 on	 total	 exports	 in	 all	 but	 South-North	 direction.	 Furthermore,	 while	

medium-skill	exports	react	positively	to	RER	in	all	directions,	high-skill	exports	do	not	in	any.	The	case	of	

low-skill,	resource-intensive	and	primary	good	exports	is	highly	heterogeneous	and	is	dependent	on	the	

direction	of	trade.	Yet,	whenever	the	effect	 is	significant,	 it	 is	positive.	Regarding	RER	volatility,	we	find	

that	it	has	a	significantly	negative	effect	on	total	exports	regardless	of	their	direction.	However,	this	effect	

too,	 is	highly	heterogeneous	across	different	product	categories.	High-skill	exports,	for	example,	are	not	
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affected	by	RER	volatility	at	all,	except	in	South-North	direction,	where	the	effect	is	significantly	negative.	

The	 weakest	 effects	 of	 volatility	 are	 found	 in	 the	 case	 of	 resource-intensive	 and	 primary	 goods.	

Interestingly,	 except	 for	 the	 case	 of	 high-skill	 and	primary	 goods,	 volatility	 has	 a	 significantly	 negative	

effect	on	all	types	of	exports	between	countries	with	similar	incomes	(i.e.	South-South	or	North-North).	As	

expected,	volatility	hurts	exports	the	most	in	South-North	direction	and	the	least	in	North-South	direction.	

Overall,	our	analysis	shows	that	who	exports	what	and	where	matters	under	RER	shocks.		

The	 rest	 of	 the	 paper	 is	 organized	 as	 follows.	 Section	 two	offers	 a	 synthesis	 of	 the	 theoretical	

literature.	Section	three	introduces	the	empirical	methodology,	including	the	empirical	specification	and	

the	data,	 followed	by	section	 four,	which	presents	 the	results.	Section	 five	presents	sensitivity	analysis,	

followed	by	concluding	thoughts	in	section	six.		

2. The	RER	and	the	Composition	and	Direction	of	Trade	

The	 development	 channel	 to	 RER	 suggests	 that	 RER	 depreciation/undervaluation	 gives	 a	 profitability	

boost	 to	 tradable	 vis-à-vis	 nontradable	 as	 well	 as	 primary	 goods	 sectors,	 and	 thereby	 encourages	

investment	in	sectors	that	enjoy	increasing	returns	and	endogenous	productivity	growth.	We	argue	that	

some	 recent	 contributions	 from	 the	 neoclassical	 trade	 literature	 complements	 the	 insights	 of	 the	

development	 channel	 and	 help	 identify	 some	 of	 the	 micro	 drivers	 of	 the	 RER	 and	 structural	 change	

relationship,	 including	 the	 importance	 of	 consumer,	 firm,	 industry,	 and	 country	 heterogeneity	 (Hallak,	

2006,	2010;	Melitz	and	Ottaviano,	2008;	Chatterjee	et	al.,	2013).		

Regarding	firm-dynamics	in	the	face	of	RER	changes,	Melitz	and	Ottaviano	(2008),	Berman	et	al.	

(2012)	 and	 Martin	 and	 Rodriguez	 (2004)	 show	 that	 high-productivity	 firms,	 enjoying	 lower	 demand	

elasticities,	 increase	mark-ups	more	 than	 export	 volumes	 in	 response	 to	 RER	 depreciation.	 	 Similarly,	

Chatterjee	et	al.	(2013)	show	that	high-productivity	firms	respond	to	RER	depreciation	by	increasing	their	

product	 range	and	 raising	prices	of	 their	 core	products.	Regarding	volatility,	Héricourt	and	Nedoncelle	

(2015)	and	Vannoorenberghe	et	al.	(2016)	show	that	RER	volatility	forces	small	companies	to	exit	export	

markets	but	leaves	large	companies	with	more	diversified	export	markets	unaffected.	Moreover,	Berthou	
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and	 Fontagné	 	 (2008)	 find	 that	 nominal	 exchange	 rate	 volatility	 hurts	 firm	 exports	 on	 both	 the	

extensive	(i.e.	variety	of	exports)	and	intensive	(i.e.	value	of	exports)	margins. Overall,	these	studies	

suggest	 that	 firms	 with	 higher	 productivity	 and	 more	 diversified	 exports	 are	 less	 responsive	 to	 RER	

depreciation/appreciation	and	volatility	than	lower	productivity	firms.	After	a	negative	RER	shock	caused	

by	 a	 policy-induced	 appreciation/overvaluation	 or	 increasing	 volatility,	 for	 example,	 high	 productivity	

firms	 can	 offset	 losses	 from	 a	 particular	 market	 or	 product	 using	 earnings	 from	 other	 products	 and	

markets,	 thereby	avoiding	 the	Dutch	disease.	These	 firms	can	also	adjust	 the	markup	rates	 to	 increase	

their	survival	probabilities.	In	this	framework,	RER	depreciation	or	lower	RER	volatility	is	not	expected	to	

increase	exports	of	high-end	firms,	at	least	in	the	short	run,	which	effectively	blocks	the	macroeconomic	

channel.	However,	RER	can	still	work	 through	the	development	channel	by	 increasing	profitability	and	

promoting	investment	in	high-skill	sectors.	Overtime,	with	sufficient	capital	accumulation,	this	supply	side	

effect	 can	also	 increase	exports	and	 therefore	promote	 the	macroeconomic	 channel.	 	Nevertheless,	 the	

realization	of	this	long-run	effect	will	depend	on	the	persistence	of	the	RER	depreciation/undervaluation	

over	time.			

There	 is	 also	 robust	 evidence	 showing	 that	 higher	 productivity	 firms,	 and	 firms	within	 global	

supply	 chains	have	 a	 higher	 share	 of	 imported	 inputs,	which	 are	 also	 of	 higher	 quality	 and	 cost	more	

(Kugler and Verhoogen, 2009; Manova	 and	Zhang,	 2012).	Thus,	 because	of	 rising	 import	 costs	 after	 a	

depreciation,	 we	may	 not	 observe	 a	 reallocation	 between	 traded	 and	 non-traded	 sectors,	 or	 between	

primary	 and	manufacturing	 sectors,	 contrary	 to	 the	 predictions	 of	 the	 development	 channel.	 	 Another	

possibility	 is	 the	 positive	 effect	 of	 RER	 overvaluation	 on	 productivity	 due	 to	 increased	 competitive	

pressures,	which	cancels	the	negative	effect	on	exports	and	makes	the	testing	of	the	macroeconomic	and	

development	channels	difficult	(Ekholm	et	al.,	2012).	

The	product	composition	of	trade	also	affects	how	firms	respond	to	RER.	Price	elasticity	of	export	

demand	and	supply,	for	example,	decreases	as	we	move	from	manufactures	to	primary	goods.	And	yet,	

higher	 technology-and-skill-intensive	 and	 more	 specialized/differentiated	 manufactured	 goods	 have	
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lower	price	elasticity	of	demand	than	lower	technology-and-skill-intensive	and	less	differentiated	goods.	

Furthermore,	price	elasticities	are	lower	in	the	early	stages	of	a	product’s	life	cycle	for	new	and	technology	

intensive	goods	(Vernon,	1966).	Consistent	with	these	observations,	Chen	and	Juvenal	(2016)	show	that	

pricing-to-market	increases	and	exchange	rate	pass-though	decreases	with	quality.	Overall,	therefore,	we	

expect	RER	movements	to	have	smaller	effects	on	higher-skill,	more	sophisticated	and	newer	technology	

goods	such	as	those	exported	by	the	North	than	the	lower	technology-and-skill	intensive	goods	exported	

by	the	South.	Additionally,	because	global	trade	in	major	primary	goods	exported	by	the	South,	such	as	

petroleum,	 is	priced	 in	hard	Northern	currencies,	particularly	 the	US	dollar,	we	expect	 them	to	be	 less	

sensitive	 to	 changes	 in	 RER.	 These	 findings	 on	 product	 level	 differences	 are	 consistent	 with	 the	

development	channel	and	also	the	Dutch	disease.	Accordingly,	we	expect	RER	appreciation/overvaluation	

and	 volatility	 to	 hurt	 low	 and	 medium-skill	 manufactured	 good	 exporters	 as	 they	 face	 higher	 price	

elasticity	while	having	lower	mark-ups,	productivity,	and	product	and	market	diversity.		Meanwhile,	the	

effect	on	high-skill	goods	is	ambiguous	and	depends	on	firm	and	product	characteristics.		

A	third	cause	of	heterogeneous	RER	responses	is	country	level	differences	between	the	North	and	

the	South.	Low	financial	development	combined	with	the	problem	of	original	sin	in	the	South	increases	

Southern	exporters’	exposure	to	exchange	rate	shocks	and	also	limits	the	ability	of	monetary	authorities	to	

prevent	overvaluations	or	boom-bust	cycles	(Erten	and	Ocampo,	2017).	For	a	variety	of	reasons	including	

natural	resource	curse,	political	instability,	lack	of	know-how,	etc.,	developing	country	central	banks	also	

find	it	harder	to	“neutralize”	RER	overvaluations	and	prevent	the	Dutch-disease	(Bresser-Pereira,	2008).	

Our	data	on	bilateral	RER	between	1962	and	2012	also	show	that	RER	volatility	is	significantly	higher	for	

developing	 country	 currencies	 than	 it	 is	 for	developed	 country	 currencies.	The	median	 level	 of	 annual	

standard	deviation	of	monthly	percentage	 changes	 in	bilateral	RER,	 for	 example,	was	more	 than	 twice	

higher	 in	 South-South	 and	 South-North	 directions	 than	 in	 North-North	 during	 the	 1980s	 and	 1990s	

(Figure	1).	These	observations	are	consistent	with	recent	empirical	findings,	showing	that	exporter	entry	

and	exit	rates	are	higher	and	survival	rates	lower	among	developing	country	exporters	(Fernandes	et	al.,	
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2016).	The	higher	levels	of	heterogeneity	and	productivity	variance	among	developing	country	exporters	

also	increase	their	vulnerability	to	exchange	rate	movements	(Hsieh	and	Klenow,	2009).	It	is,	therefore,	

not	surprising	that	RER	undervaluation	appears	to	have	positive	growth	effects	in	developing	but	not	

in	developed	countries	(Rodrik,	2008;	Rapetti	et	al.,	2012;	Razmi	et	al.	2012).	The	same	is	true	for	RER	

effects	on	the	extensive	margins	(Freund,	and	Pierola,	2012),	and	RER	volatility	effects	on	trade	(Arize	et	

al.,	2000;	Sauer	and	Bohara,	2001;	Grier	and	Smallwood,	2007).		

<Insert	Figure	1	here>	

The	effects	of	RER	movements	on	trade	can	also	differ	depending	on	the	direction	of	trade	within	

and	between	the	North	and	the	South.	As	a	majority	of	the	global	South	exports	less-differentiated,	lower	

quality,	 lower	 productivity,	 and	 lower	 technology-and-skill-intensive	 products,	 they	 lack	 the	 ability	 to	

adjust	their	prices,	destination	markets	or	product	scopes	after	a	RER	shock.	They	can,	however,	continue	

exporting	to	other	Southern	markets	thanks	to	lower	competition,	or	having	higher	preference	similarity	

(Hallak,	2006).	Factor	endowment	similarity	can	also	cause	heterogeneous	trade	response	to	RER	through	

its	effects	on	export	diversity.	If	North–North	and	South–South	trade	is	more	diversified	than	North–South,	

as	suggested	by	Regolo	(2013),	we	should	then	expect	RER	movements	to	have	different	effects	across	

country	groups.	Furthermore,	lower	entry	barriers	in	South-South	trade,	thanks	to	market	and	demand	

structure	familiarity,	and	institutional	similarity,	can	diminish	the	RER	sensitivity	of	exports.	11	This	effect	

might	increase	in	skill	intensity	as	higher-skill	products	are	subject	to	tighter	regulations	and	licensing	

requirements,	especially	in	Northern	countries.	12	As	a	result,	after	an	increase	in	RER	volatility	or	RER	

appreciation,	 Southern	 firms	 with	 lower	 productivity,	 smaller	 mark-ups,	 and	 narrower	 product	 and	

destination	scopes	are	 likely	 to	quit	 the	Northern	markets	 (Freund	and	Pierola,	2012),	but	continue	 to	

operate	 in	 Southern	markets.13	By	 the	 same	 token,	 after	 a	 positive	RER	 shock,	 South-North	 trade	may	

increase	more	than	South-South	trade	through	both	the	macroeconomic	and	development	channels.14		

Quality	 differences	 also	 affect	 how	 the	 North	 and	 the	 South	 respond	 to	 RER	 movements.	 As	

demand	for	quality	increases	in	importers’	income	(Hallak,	2006;	Bastos	and	Santos	Silva,	2010;	Manova	



	

	 10 

and	Zhang,	2015;	Chen	and	Juvenal,	2016),	we	should	expect	RER	movements	to	have	different	effects	on	

exports	from	the	North	and	the	South	even	within	the	same	product	categories.	Using	Argentinian	firm-

product-destination	specific	data,	Chen	and	Juvenal	(2016),	for	example,	show	that	export	price	elasticity	

to	RER	(i.e.	pricing	to	market)	increases	while	export	volume	elasticity	and	exchange	rate	pass-through	

decreases	with	the	quality	of	exports,	and	more	so	for	higher	income	destinations.	One	implication	of	this	

finding	 is	 that,	 through	 both	 the	macroeconomic	 and	 development	 channel,	 RER	 depreciation	 is	more	

likely	to	increase	exports	of	Southern	countries	that	produce	lower	quality	goods	than	Northern	countries	

that	produce	higher	quality	goods.15		

Empirically	speaking,	Colacelli (2010), Freund	and	Pierola	(2012),	Caglayan	et	al.	(2013)	and	Goya	

(2018),	 to	 the	 best	 of	 our	 knowledge,	 are	 the	 only	 papers	 that	 consider	 the	 effects	 of	 RER	 on	 trade	

structure,	conditional	on	the	direction	of	 trade.	Consistent	with	both	micro-level	studies	reviewed	here	

and	the	development	channel	literature	reviewed	earlier,	Colacelli	(2010)	finds	that	most	of	the	trade	

response	to	RER	depreciation	at	the	country	level	comes	from	the	extensive	margin,	i.e.	increasing	

variety	 of	 exported	 goods	 through	 new	 exporter	 entries,	 and	more	 so	 for	 less	 substitutable	 (i.e.	

more	 sophisticated)	 products.	 Colaceli	 (2010)	 also	 shows	 that	 the	 RER	 effect	 is	 stronger	 among	

high-income	 exporters,	 partly	 thanks	 to	 their	 easier	 access	 to	 external	 credit.	 On	 the	 other	 hand,	

Freund	 and	 Pierola	 (2012)	 find	 that	 exchange	 rate	 changes	 are	 a	 significant	 determinant	 of	 export	

patterns	in	developing	but	not	 in	developed	countries.	Particularly,	they	show	that	RER	depreciation	in	

developing	countries	triggers	a	reallocation	of	resources	towards	export	sectors	and	stimulate	entry	into	

new	 export	 products	 and	markets.	 Caglayan	 et	 al.	 (2013)	 tests	 the	 effects	 of	 RER	 in	 first	 and	 second	

moments	on	bilateral	South-North	and	South-South	manufactures	exports	but	report	mixed	results	with	

some	 positive,	 some	 negative	 and	 some	 insignificant	 estimates.	 Goya	 (2018)	 also	 shows	 that	 RER	

depreciation	and	lower	RER	volatility	 increases	country-level	export	variety,	and	especially	so	for	

goods	 with	 higher	 technological	 intensity.	 Furthermore,	 Goya	 (2018),	 similar	 to	 Caglayan	 et	 al.	

(2013),	reports	mixed	results	as	to	the	effects	in	developed	vs.	developing	countries.	
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In	what	 follows,	we	 present	 a	 detailed	 investigation	 into	 the	 effect	 of	 RER	movements	 in	

both	 levels	 and	 volatility	on	 trade	 structure	 after	 controlling	 for	 exporter	 and	 importer	

heterogeneity	between	the	North	and	the	South.	In	doing	so,	we	contribute	to	the	heterodox	as	well	

as	 mainstream	 development	 and	 international	 trade	 literature	 as	 we	 examine	 the	 underlying	

mechanisms	of	the	RER	effects	through	the	macroeconomic	and	the	development	channels.		

3. Empirical	methodology	

3.1 Empirical	specification		

To	examine	the	impact	of	RER	on	trade	flows	we	use	the	following	standard	gravity	equation.16		

𝑙𝑛𝑋!"#! = 𝛽! + 𝛽!𝑙𝑛𝑅𝐸𝑅!"#+𝛽!𝜎!"# + 𝛾!𝑙𝑛𝐺𝑟𝑎𝑣𝑖𝑡𝑦!"# + 𝜌!𝑀𝑅𝑇!"# + 𝑉! + 𝜀!"#										 	(1)	

where		

𝑙𝑛𝐺𝑟𝑎𝑣𝑖𝑡𝑦!"# = 𝛾!𝑙𝑛𝑌!" + 𝛾!𝑙𝑛𝑌!" + 𝛾!𝑙𝑛𝑃𝑜𝑝!" + 𝛾!𝑙𝑛𝑃𝑜𝑝!" + 𝛾!𝑙𝑛𝐷𝑖𝑠𝑡!" + 𝛾!𝑙𝑛(𝐴𝑟𝑒𝑎! ∗ 𝐴𝑟𝑒𝑎!)

+ 𝛾!𝐿𝑎𝑛𝑔!" + 𝛾!𝐴𝑑𝑗!" + 𝛾!𝐿𝑎𝑛𝑑𝑙!" + 𝛾!"𝐶𝑜𝑚𝐶𝑜𝑙!" + 𝛾!!𝐶𝑢𝑟𝐶𝑜𝑙!" + 𝛾!"𝐶𝑜𝑙𝑜𝑛𝑦!"

+ 𝛾!"𝐶𝑜𝑚𝑁𝑎𝑡!" + 𝛾!"𝑃𝑇𝐴!"#	

In	Eq.	(1)	Xkijt	is	the	bilateral	exports	(in	current	USD)	from	country	i	to	country	j	in	product	type	k	

in	 year	 t.	 In	 the	 benchmark	 specification,	 the	 product	 type	 k	 stands	 for	 high,	 medium,	 low-skill,	 and	

resource-intensive	manufactures,	and	primary	goods.	RER	is	the	annual	average	of	monthly	bilateral	RER	

(an	increase	is	a	real	depreciation).	Sigma,	𝜎!" ,	is	the	annual	exchange	rate	volatility,	the	measurement	of	

which	 is	 discussed	 in	 the	data	 section.	Gravity	 is	 a	 vector	 of	 standard	 gravity	 controls	 and	MRT	 is	 the	

multilateral	resistance	term.	Vt	is	year	fixed	effects	to	control	for	global	trends	in	trade	flows	and	export	

unit	prices.	Finally,	𝜀!"#	is	the	error	term.	Later,	we	will	break	Eq.	(1)	into	four	directions	to	examine	it	in	

South-South,	South-North	North-South	and	South-South	directions	of	trade.	

Gravityij	 includes	the	following:	Y	 is	nominal	GDP,	Pop	 is	total	population,	Dist	 is	(km.)	distance,	

Area	is	area	in	square	km.	Landl	is	the	number	of	landlocked	countries	in	the	country	pair	(i.e.	0,	1,	2),	and	
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PTA	is	a	preferential	trade	agreement	dummy.	It	also	includes	binomial	controls	that	are	equal	to	1	if	i	and	

j	 share:	 i)	 a	 common	 official	 language	 (Lang);	 ii)	 have	 a	 common	 border	 (Adj);	 iii)	 have	 a	 common	

colonizer	after	1945	(ComCol);	iv)	are	in	a	colonial	relationship	(CurCol);	v)	ever	had	a	colonial	link	after	

1945	(Colony);	and	vi)	were	ever	the	same	country	(ComNat).		

MRTij	denotes	 a	 vector	 of	multilateral	 resistance	 terms	 as	 in	 Eq.	 (2)	 below.	 As	 pointed	 out	 by	

Anderson	and	van	Wincoop	(2003),	bilateral	trade	between	i	and	j	is	affected	by	country	specific	and	time	

varying	multilateral	 resistance	 from	other	 trade	partners.	To	overcome	 this	 issue,	we	 follow	Baier	and	

Bergstrand	(2009),	who	suggested	a	first-order	log-linear	Taylor	series	approximation	of	the	MRT	of	the	

Anderson	and	van	Wincoop	(2003)	model	as	follows:17	

𝑀𝑅𝑇!"# = 𝜌!𝑀𝑅𝑙𝑛𝐷𝑖𝑠𝑡!" + 𝜌!𝑀𝑅𝑙𝑛(𝐴𝑟𝑒𝑎! ∗ 𝐴𝑟𝑒𝑎!) + 𝜌!𝑀𝑅𝐿𝑎𝑛𝑔!" + 𝜌!𝑀𝑅𝐴𝑑𝑗!" + 𝜌!𝑀𝑅𝐿𝑎𝑛𝑑𝑙!"

+ 𝜌!𝑀𝑅𝐶𝑜𝑚𝐶𝑜𝑙!" + 𝜌!𝑀𝑅𝐶𝑢𝑟𝐶𝑜𝑙!" + 𝜌!𝑀𝑅𝐶𝑜𝑙𝑜𝑛𝑦!" + 𝜌!𝑀𝑅𝐶𝑜𝑚𝑁𝑎𝑡!"

+ 𝜌!"𝑀𝑅𝜎!"#	

where	each	component	(x)	of	MRT	between	i	and	j	is	calculated	as	follows	in	Eq.	(2):		

𝑀𝑅𝑇(𝑥)!"# =
!
!

(𝑥)!"#!
!!! + !

!
(𝑥)!"# −

!
 !!

(𝑥)!"#!
!!!

!
!!!

!
!!! 										 (2)	

Here	the	first	(second)	term	is	the	mean	(x)	for	country	i	(j)	from	its	other	trading	partners	k	(m)	

except	for	j	(i),	and	the	last	term	is	a	constant.	Note	that	the	MRT	of	real	exchange	rate	volatility	variable	

(𝑀𝑅𝜎!"#)	 captures	 the	 effects	 of	 volatility	 between	 i	 (j)	 and	 all	 other	 trade	 partners	 and	 the	 average	

volatility	between	all	countries.	We	expect	that	volatility	between	country	i	and	its	other	trading	partners	

can	also	affect	its	exports	to	country	j,	after	all	volatility	is	a	relative	concept.		

	 To	estimate	Eq.	(1)	we	use	the	PPML	method,	which	is	shown	to	consistently	estimate	the	gravity	

equation	for	trade	flows	and	is	robust	to	different	patterns	of	heteroskedasticity	and	measurement	error	

(Santos	 Silva	 and	 Tenreyro,	 2006).	 To	 avoid	 estimation	 problems	 caused	 by	 the	 log-linearization	 of	

positive	trade	flows	in	gravity	equations,	we	use	positive	trade	flows	in	levels	as	our	dependent	variable.		
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3.2 Data	

We	obtained	the	trade	data	from	the	MIT	media	lab	(2015),	which	is	based	on	Feenstra	et	al.	(2005)	and	

UN	COMTRADE,	and	include	bilateral	trade	flows	between	172	countries	at	4-digit	level	(SITC4	Rev.	2)	for	

1962-2012.	To	measure	the	skill-content	of	exports,	we	use	Lall	(2000)	and	classify	exports	according	to	

their	technology-and-skill-intensity	into	five	categories:	high-skill	manufactures	(high-skill),	medium-skill	

manufactures	 (medium-skill),	 low-skill	 manufactures	 (low-skill),	 resource-intensive	 manufactures	

(resource-intense),	and	primary	products	(primary).	In	this	setting,	turbines,	for	example,	are	classified	as	

high-skill	 while	 chemicals	 and	 clothing	 are	 classified	 as	 medium-skill	 and	 low-skill,	 respectively.	

Petroleum	products	are	included	in	the	resource-intensive	manufactures	and	crude	petroleum	is	included	

in	the	primary	products.	We	provide	a	full	list	of	product	classification	in	the	online	Appendix.		Table	

1	provides	summary	statistics	for	the	variables	that	are	used	in	the	regression	analysis.	The	final	dataset	

includes	425,686	country-pair-year	observations	from	24,406	country	pairs.	The	data	on	GDP,	population	

and	geographical	location	are	from	the	World	Bank’s	World	Development	Indicators	(2016).	The	data	on	

geographical	area,	contiguity,	common	language,	colonial	past,	bilateral	distance,	and	common	nationality	

are	from	BACI	gravity	dataset.	The	information	on	PTAs	is	from	WTO	(2016).		

<Insert	Table	1	Here>	

The	 RER	 is	 equal	 to	 EP*/P,	 where	 E	 is	 the	 monthly	 average	 bilateral	 nominal	 exchange	 rate	

between	 country	 i	 and	 j	 (local	 currency	 per	 unit	 of	 foreign	 currency)	 and	 P*	 and	 P	 are	 foreign	 and	

domestic	consumer	price	indexes	(CPI)	with	a	base	period	of	January	2010.	Thus,	an	increase	in	RER	is	a	

real	depreciation	of	the	home	currency.	We	calculated	bilateral	nominal	exchange	rates	using	the	cross	

exchange	rates	of	country	i	and	j	against	the	US	dollar.	The	CPI	and	exchange	rate	series	are	both	from	the	

IMF’s	International	Financial	Statistics	(2016).	We	then	transformed	bilateral	nominal	and	real	exchange	

rates	into	an	index	with	December	2005	as	the	base	period	with	a	value	of	100.	The	12-month	average	of	

monthly	 values	 is	 our	measure	of	 annual	 real	 exchange	 rates.	To	measure	volatility,	we	 computed	 the	
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annual	standard	deviation	of	monthly	changes	(i.e.	logarithmic	differences)	in	the	real	exchange	rate	index,	

σ=stdev(lnRERijt-	 lnRERijt-1),	 where	 t=1	 …	 12.	 This	 method	 helps	 avoid	 possible	 biases	 in	 the	 volatility	

measure	because	of	any	trend	affects	in	exchange	rate	series.	We	should	also	note	that	the	level	of	RER	and	

its	volatility	between	i	and	j	are	not	the	inverse	of	each	other	due	to	the	use	of	RER	indices.	

In	Table	2,	we	provide	summary	of	 the	data	with	respect	 to	 income	groups,	 including	bilateral	

RER	and	skill	content	of	exports.	We	find	that	average	RER	volatility	is	substantially	higher	in	South-South,	

South-North	and	North-South	directions	than	in	North-North	direction.	The	dispersion	of	volatility	is	also	

significantly	higher	 in	 these	directions,	 reaching	as	high	as	0.049	 in	South-South	compared	 to	0.014	 in	

North-North.	We	also	find	that	the	average	share	of	high	and	medium-skill	goods	in	bilateral	exports	is	

significantly	higher	 for	Northern	 than	Southern	exporters.	 For	example,	 the	average	 share	of	high-skill	

goods	 in	 bilateral	 exports	 is	 8%	 in	 Southern	 as	 opposed	 to	 14%	 in	 Northern	 exports.	 In	 contrast,	 on	

average,	 24.7%	of	 bilateral	 Southern	 exports	 are	 in	 primary	 goods	 as	 opposed	 to	 12.8%	 for	Northern	

exports.	In	addition,	Southern	countries	have	a	much	higher	export	market	concentration,	as	shown	by	the	

Herfindahl	 Concentration	 Index	 (HCI).18	The	 variation	 in	 HCI	 within	 the	 South	 is	 also	 higher	 with	 a	

standard	deviation	of	0.16,	compared	to	0.10	for	the	North.		

<Insert	Table	2	Here>	

	 When	we	look	at	changes	 in	the	export	structure	 in	each	direction	of	trade	from	1962	to	2012	

with	ten-year	intervals,	several	observations	stand	out,	providing	support	to	our	analytical	approach.	First,	

we	 observe	 a	 significant	 change	 in	 the	 product	 composition	 of	 South-South	 and	 South-North	 exports	

whereby	 the	 share	 of	 high-skill	 and	 medium-skill	 manufactures	 increased	 while	 the	 importance	 of	

resource-intensive	and	primary	goods	declined.	For	example,	the	share	of	high-skill	goods,	which	was	only	

1.3%	in	South-South	trade	and	0.2%	in	South-North	trade	in	1962,	increased	to	23.9%	and	18.8%	in	2012,	

respectively.	Furthermore,	while	the	share	of	low-skill	goods	remained	more	or	less	stable	in	South-South	

trade,	its	share	more	than	tripled	in	South-North	trade.	While	we	do	not	observe	such	significant	changes	
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in	Northern	exports	to	either	direction,	there	are	still	substantial	variations	across	years,	particularly	so	

regarding	 the	 increasing	 importance	of	 high-skill	 goods.	 Interestingly,	 the	 share	of	medium-skill	 goods	

remained	almost	the	same	in	North-South	exports	across	five	decades	(i.e.	around	40%)	very	much	like	

the	 case	with	 resource-intensive	 and	 primary	 goods.	 In	 the	 case	 of	 North-North	 trade,	 both	 resource-

intensive	and	primary	goods	lost	their	shares	while	medium	and	high-skill	goods	increased	theirs.	There	

has	also	been	a	slight	decline	in	the	share	of	low-skill	goods.	Reflecting	the	uneven	nature	of	North-South	

trade,	over	58%	of	Northern	exports	to	the	South	were	medium	and	high-skill	while	the	same	figure	was	

around	40%	for	South-North	exports	in	2012.	

	 Changes	 in	 cross-country	 variation	 in	 export	 structures	 since	 1960s	 support	 the	 need	 for	 a	

disaggregated	analysis	that	controls	for	country	and	product	heterogeneity	across	time.	Among	Southern	

exporters,	for	example,	the	cross-country	variation	in	the	share	of	high-skill	(medium-skill)	goods	in	total	

exports	was	a	mere	0.5%	(1.2%)	back	in	1962,	reflecting	relative	homogeneity	among	Southern	countries.	

Yet	 the	 same	 cross-country	 deviation	 for	 high-skill	 	 (medium-skill)	 export	 shares	 increased	 to	 12.8%	

(14.4%)	in	2012.	To	a	lesser	extent,	we	observe	a	similar	change	in	low-skill	good	exports.	These	changes	

reflect	increasing	diversity	among	Southern	exporters	with	a	few	earning	the	emerging	market	status	and	

enjoying	an	increasing	technology-and-skill-content	in	their	exports.	The	North,	however,	compromise	a	

much	more	homogenous	set	of	countries,	and	therefore,	we	do	not	see	radical	changes	in	the	standard	

deviation	of	their	export	shares	for	given	product	groups.	For	example,	the	standard	deviation	of	primary	

products	and	natural	resource	intensive	manufactures’	export	shares	decreased	from	23.9	and	18.7%	in	

1962	to	21.1	and	8.8%	in	2012.	Likewise,	the	standard	deviation	for	low-skill	goods	fell	from	12.3	to	7.9	

during	 the	 same	 period.	 The	 figure	 for	medium-skill	manufactures	 remained	 the	 same	 (13.6	 vs.	 13.1)	

while	it	increased	moderately	from	4.1	to	7.5	for	high-skill	goods.		
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4. Empirical	Results	

4.1 Real	exchange	rate	and	skill	content	of	exports	

Table	3	presents	 the	 coefficient	 estimates	 from	Eq.	 (1)	where	we	 test	 the	effect	of	RER,	both	 first	 and	

second	moments	(i.e.	lnRER	and	Volatility),	on	trade	structure.	The	dependent	variable	is	(positive	levels)	

of	 bilateral:	 total	 (column	 1),	 high-skill	 (column	 2),	 medium-skill	 (column	 3),	 low-skill	 (column	 4),	

resource-intensive	(column	5),	and	primary	(column	6)	good	exports.	Consistent	with	the	macroeconomic	

channel,	in	column	(1)	we	find	that	RER	depreciation	has	a	significantly	positive,	and	RER	volatility	has	a	

significantly	 negative	 effect	 on	 bilateral	 aggregate	 trade	 flows.	 However,	 lending	 support	 to	 the	

development	channel	and	the	firm-and-product	level	heterogeneity	literature,	findings	in	columns	(2)-(6)	

reveal	a	significant	level	of	heterogeneity	across	different	product	groups.	Particularly,	in	column	(2)	we	

fail	to	find	any	significant	effect	of	RER	depreciation	on	high-skill	exports.	This	finding	is	consistent	with	

micro-level	studies	under	monopolistic	competition	showing	that	higher-skill	and	higher-quality	products,	

and	higher	productivity	 firms	are	 less	sensitive	 to	RER	changes	 thanks	 to	 lower	price	elasticity,	higher	

mark-ups,	 and	 wider	 product	 and	market	 scope	 (Chatterjee	 at	 al.,	 2013;	 Martin	 and	Mayneris,	 2015;	

Berman	et	al.,	2012;	Chen	and	Juvenal,	2016).	Higher	productivity	firms,	and	products	with	higher	quality	

and	 sophistication	 also	use	more	 expensive	 and	higher	quality	 intermediate	 goods	 in	 their	 production	

processes,	 and	 therefore	 the	 positive	 and	negative	 effects	 of	 depreciation	 on	 demand	 and	 supply	may	

cancel	out	(Manova	and	Zhang,	2012).		

<Insert	Table	3	Here	>	

The	findings	in	column	(3)	for	medium-skill	exports	provide	support	to	both	the	macroeconomic	

and	the	development	channel	literature	showing	that	RER	depreciation	(appreciation)	has	a	significantly	

positive	 (negative)	effect	on	exports.	These	results	are	also	consistent	with	 the	evidence	on	East	Asian	

development	experience	(Johnson,	1982;	Amsden,	1989;	Wade,	1990).	It	is	likely	that	RER	depreciation	

gives	a	profitability	boost	to	firms	producing	medium-skill	manufactures,	allowing	them	to	increase	their	

investment,	 production	 and	 exports	 through	 both	 demand	 and	 supply	 side	 effects.	 This	 result	 is	 also	
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consistent	with	the	recent	neoclassical	trade	literature	showing	that	RER	depreciation	can	help	the	entry	

of	less	productive	firms,	or	help	increase	the	product	spectrum	of	existing	firms	(Chatterjee	at	al.,	2013;	

Martin	and	Mayneris,	2015).	In	other	words,	RER	depreciation	can	help	exports	both	at	the	intensive	and	

extensive	 margins.	 This	 category	 of	 goods	 include	 passenger	 vehicles	 and	 chemicals,	 which	 require	

significant	 amounts	 of	 skill	 content,	 and	 therefore	 is	 expected	 to	 help	 industrialization	 and	 skills-

upgrading.	Or,	by	the	same	token,	RER	appreciation/overvaluation	can	slow	down	industrialization	and	

growth	by	hurting	medium-skill	goods	exports,	as	predicted	by	the	Dutch	disease	 literature.	Unlike	the	

case	with	RER	depreciation,	we	do	not	find	any	significant	effect	of	RER	volatility	on	medium-skill	exports.	

While	the	underlying	causes	of	this	finding	is	less	clear	than	that	for	RER	depreciation,	it	is	possible	that	

medium-skill	exporters	are	more	international	and	diverse	in	product	and	market	scopes,	and	have	better	

know-how	and	resources	to	tackle	the	negative	effects	of	RER	shocks.		

Similarly,	results	in	columns	(4)	and	(5)	show	that	RER	depreciation	has	a	significantly	positive	

effect	 on	 exports	 of	 low-skill	 and	 resource-intensive	 manufactures.	 As	 is	 the	 case	 with	 medium-skill	

manufactures,	these	results	are	consistent	with	the	macroeconomic	and	development	channels,	as	well	as	

the	Dutch	disease	effects.	This	finding	also	helps	explain	why	developing	countries,	especially	those	at	the	

earlier	stages	of	industrialization,	use	RER	depreciation/undervaluation	as	a	part	of	their	industrial	policy	

kit.		Our	results	also	suggest	that,	RER	volatility	is	significantly	harmful	to	exports	of	these	types	of	goods.	

Unlike	the	case	with	high	and	medium	skill	goods,	exporters	of	low	and	resource-intense	manufactured	

goods	are	 less	productive	with	smaller	product	and	export	market	diversification	and	 lower	mark-ups,	

and	therefore	are	more	likely	to	quit	the	market	or	reduce	their	production	when	exchange	rate	volatility	

increases.	It	is	also	likely	that,	similar	to	the	development	channel	effects,	increasing	RER	risk	raises	the	

production	and	operation	costs,	lower	profitability,	and	cause	firms	to	reallocate	production	towards	their	

core	products,	or	towards	nontradable	and	primary	goods	sectors.	

Unlike	the	results	in	columns	(2)-(5),	in	column	(6)	we	find	that	RER	does	not	have	any	significant	

effect	on	primary	good	exports.	Given	the	low	demand	and	supply	elasticities	of	primary	goods,	which	are	
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mostly	homogenous	with	little	product	differentiation	and	with	vertical	supply	curves,	at	least	in	the	short	

run,	it	is	not	surprising	that	RER	depreciation	does	not	have	any	significant	effects.19	In	contrast,	as	is	the	

case	with	 low-skill	and	resource-intensive	manufactures,	volatility	has	a	significantly	negative	effect	on	

primary	goods	exports.	Because	of	lower	mark-ups	and	profit	margins,	primary	good	exporters	are	more	

likely	to	exit	foreign	markets	or	lower	their	export	levels	after	RER	shocks.20		

The	 findings	 in	 columns	 (1)-(6)	 help	 clarify	 some	 of	 the	 underlying	 mechanisms	 behind	 the	

macroeconomic	and	development	channels,	and	the	Dutch	disease,	and	also	offer	new	policy	insights.	RER	

appreciation/overvaluation,	for	example,	is	shown	to	have	a	significantly	negative	effect	on	medium	and	

low	skill,	and	resource	intensive	manufactures	exports,	likely	causing	de-industrialization	in	the	long	run,	

while	no	such	effect	is	found	for	high-skill	or	primary	goods.	Furthermore,	these	results	are	not	necessarily	

inconsistent	with	the	view	that	persistent	as	opposed	to	transitory	RER	undervaluation	can	still	affect	high-

skill	 and	 primary	 goods	 exports	 over	 the	 long	 run	 through	 the	 development	 channel	 as	 it	 promotes	

investment	 in	 these	 sectors,	 and	 boosts	 growth	 through	 the	 entry	 of	 new	 firms,	 and	 the	 expansion	 of	

existing	firms	and	product	lines.21	

The	reported	effects	are	also	economically	significant.22		The	coefficient	estimates	suggest	that	a	

10%	increase	in	RER	(i.e.	depreciation)	increases	exports	by	3.62%	for	medium-skill,	2.76%	for	low-skill,	

and	3.28%	for	resource	intensive	goods.	Likewise,	we	find	similar	trade	enhancing	effects	from	lower	RER	

volatility:	a	10%	decrease	in	RER	volatility	increases	low-skill	by	5.9%,	resource-intensive	by	2.7%,	and	

primary	goods	by	2.4%.23		Therefore,	consistent	with	the	findings	of	Johnson	(1982),	(1989)	and	Wade	

(1990)	for	East	Asia,	and	the	theoretical	insights	of	Balassa	(1971)	and	Kaldor	(1971),	in	a	country	

that	 is	 at	 the	 earlier	 stages	 of	 industrialization,	 avoiding	 RER	 appreciation/overvaluation	 should	 be	 a	

standard	 component	 of	 their	 industrial	 policy.	 By	 the	 same	 token,	 in	 countries	 that	 are	 specialized	 in	

primary	goods,	RER	will	be	of	 little	use	 for	boosting	exports	 in	the	short	run,	either	at	 the	 intensive	or	

extensive	margins.	And	yet,	RER	appreciation	can	still	trigger	primarization,	as	is	suggested	by	the	Dutch	

disease	literature,	pushing	countries	away	from	industrial	towards	primary	goods	production.24	
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The	parameter	estimates	associated	with	the	standard	gravity	variables	take	the	expected	signs	

and	 they	 are	 within	 the	 range	 of	 estimates	 reported	 in	 the	 literature.25	These	 results	 confirm	 that	

countries	with	higher	incomes,	common	borders,	common	colonial	past	or	PTAs	trade	significantly	more	

with	each	other.	We	also	find	that	countries	that	are	distant,	 larger	 in	size	(i.e.	home	country	bias)	and	

landlocked	 trade	 less.	 Furthermore,	 we	 find	 that	 exporter	 income	 is	 a	 better	 predictor	 of	 high	 and	

medium-skill	 manufactures	 exports	 than	 of	 low-skill	 or	 primary	 products	 with	 almost	 twice-larger	

coefficient	estimates.	The	effects	of	importer	incomes	are	more	homogenous	across	product	groups	and	

range	between	0.804	and	1.037.	Being	landlocked	does	not	appear	to	have	any	effect	on	exports	of	high-

skill	 or	medium-skill	manufactures.	 Yet,	 being	 landlocked	has	 the	 strongest	negative	 effect	 on	primary	

products	and,	to	a	lesser	extent,	resource-intensive	and	low-skill	manufactures.		

Interestingly,	the	effect	of	geographical	distance,	which	is	negative	and	significant	across	different	

product	groups,	is	decreasing	in	technology	and	skill	intensity	of	exports	and	is	the	lowest	for	high-skill	

manufactures	(-0.493)	(column	2)	and	the	highest	for	primary	goods	(-0.715)	(column	6),	suggesting	that	

higher-skill	goods	can	travel	further	away	than	others.26	The	larger	negative	effect	of	distance	on	resource-

intense	and	primary	goods	is	also	consistent	with	the	negative	effect	of	being	landlocked	on	these	types	of	

goods.	Another	novel	finding	we	have	in	Table	3	relates	to	the	heterogeneous	effects	of	PTAs	on	different	

product	 groups.	 In	 particular,	 we	 find	 that	 PTAs	 have	 the	 largest	 positive	 effect	 on	 high	 (0.448)	 and	

medium-skill	 manufactures	 (0.456)	 and	 the	 lowest	 on	 low-skill	 (0.201)	 and	 resource-intensive	

manufactures	(0.353)	while	having	no	effect	on	primary	goods	(0.069).	For	space	limitations,	we	will	leave	

out	the	discussion	of	gravity	estimates	in	later	regression	results.	

We	 should	 note	 that	 Table	 3	 also	 reports	 the	 coefficient	 estimates	 for	 the	 resistance	 term	 on	

volatility,	MRVolatility.27	We	find	that	it	has	a	positive,	and	economically	and	statistically	significant	effect	

on	 exports	 of	 low-skill,	 resource-intensive	 and	 primary	 products	with	 no	 significant	 effect	 on	 high	 or	

medium-skill	 exports,	 suggesting	 that,	 increasing	MRVolatility	 pushes	 lower-skill	 exporters	 away	 from	
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higher	volatility	trading	partners	to	lower	volatility	ones.	One	final	note	is	that,	overall,	the	results	explain	

around	50%-75%	of	the	variation	in	trade	flows.		

4.2 Skill	content	of	exports	and	direction	of	trade:	South	vs.	North		

To	 examine	 the	 effects	 of	 country	 heterogeneity,	we	 divide	 the	 sample	 into	 four	 groups:	 South-South,	

South-North,	North-South	and	North-North.	We	then	repeat	our	investigation	for	each	group	separately	

and	present	 the	 results	 in	Table	4.	This	 approach	also	allows	us	 to	examine	 the	 stability	of	parameter	

estimates	for	each	group	separately.	For	brevity,	we	report	results	only	for	the	RER	variables	and	provide	

full	results	in	the	online	Appendix.		

Column	(1)	displays	the	impact	of	RER	depreciation	on	bilateral	total	trade	flows	for	North-South	

country	pairs.	Consistent	with	 the	predictions	of	 the	macroeconomic	channel,	we	 find	 that	 the	effect	 is	

positive	and	significant	in	all	directions	except	for	South-North.	This	is	indeed	a	novel	finding	and	raises	

new	questions	as	to	reasons	why	South-North	exports	are	not	responsive	to	RER.	Column	(2)	for	high-skill	

goods	echoes	the	results	from	Table	3	where	we	report	no	significant	effect	of	RER	depreciation	on	this	

group	 of	 exports.	 One	 difference	 with	 Table	 3,	 however,	 is	 that	 RER	 depreciation	 now	 improves	

developing	 country	 exports	 of	 high-skill	 manufactures	 to	 developed	 countries	 at	 an	 economically	

significant	(0.422)	but	statistically	marginal	level	(i.e.	at	10%).	These	results	fit	the	predictions	of	both	the	

macroeconomic	and	development	channels,	and	also	the	Dutch	disease	(for	RER	appreciation).	As	far	as	

export	levels	concerned,	while	RER	changes	mostly	leave	high-end	Northern	exports	unaffected,	the	same	

is	 not	 true	 for	 Southern	 exports	 to	 the	 North.	 Through	 both	 export	 demand	 and	 supply	 effects,	 RER	

depreciation	seems	 to	be	 tipping	 the	balance	 in	 favour	of	 less	productive	or	 less	competitive	Southern	

firms	that	produce	high-skill	goods	so	that	they	can	now	enter	 into	the	Northern	markets	(Freund	and	

Pierola,	 2012;	 Chen	 and	 Juvenal,	 2016).	 Alternatively,	 higher	 RER	 allows	 larger	 and	more	 productive	

Southern	firms,	which	are	still	at	a	competitive	disadvantage	with	Northern	firms,	to	expand	their	exports	

into	 Northern	markets	 (Chatterjee	 et	 al.,	 2013).	 Interestingly,	 we	 do	 not	 observe	 any	 such	 effects	 for	

South-South	exports,	possibly	because	of	different	demand	structures	for	high-skill	goods	in	Northern	and	
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Southern	markets.	If,	for	example,	perceived	quality	differences	for	high-skill	goods	are	smaller	in	South-

South	trade,	we	expect	exchange	rate	pass-through	to	be	smaller,	and	exports	to	be	less	sensitive	to	RER	

(Chen	and	Juvenal,	2016).	The	lack	of	any	significant	effect	on	Northern	exports	of	high	skill	goods	is	also	

consistent	with	 the	 theoretical	predictions	of	Chen	and	 Juvenal	 (2016)	as	we	expect	higher	pricing-to-

market	behavior	for	this	group	of	exporters.		

<Insert	Table	4	Here	>	

Coefficient	estimates	for	medium-skill	exports	in	column	(3)	yield	results	that	are	very	similar	to	

those	 in	Table	3	and	are	again	consistent	with	 the	macroeconomic	and	development	channels	and	 the	

Dutch	disease	literature.	Here,	we	observe	that	regardless	of	the	product	origin/destination	country,	RER	

depreciation	leads	to	an	increase	in	medium-skill	exports.	Regarding	the	economic	impact,	consistent	with	

our	expectations,	South-North	exports	are	the	most	affected	from	RER	depreciation	(with	an	elasticity	of	

0.509)	while	North-South	exports	are	the	least	(with	an	elasticity	of	0.197).	This	is	another	novel	finding	

showing	 the	asymmetric	effects	of	RER	on	trading	country	pairs.	As	 the	Northern	exporters	are	 larger,	

more	productive	 and	 enjoy	wider	product	 and	destination	market	 scopes,	 they	 are	not	 as	 sensitive	 to	

changes	in	RER.	Whereas	Southern	exporters	are	smaller	and	less	productive	with	lower	mark-ups,	and	

therefore	favorable	RER	changes	allow	new	firm,	product	and	destination	entry	through	the	development	

channel.	They	also	allow	higher	levels	of	exports	through	the	macroeconomic	channel.	We	also	find	that	

RER	has	comparable	effects	on	trade	flows	between	countries	at	similar	income	levels.	These	results	also	

help	explain	why	the	effects	of	RER	on	growth	are	stronger	in	developing	countries,	and	how	East	Asian	

countries	successfully	used	 the	RER	 for	 industrialization	and	 long	run	growth	(Balassa,	 1971;	Kaldor,	

1971;	Johnson,	1982;	Amsden,	1989;	Wade,	1990).	

Turning	to	 low-skill	exports	 in	column	(4),	we	find	that	RER	variable	 is	significantly	positive	 in	

South-South	(at	 the	10%	level)	and	North-South	(at	 the	5%	level)	directions	but	not	 in	South-North	or	

North-North.	The	significantly	positive	effect	 in	North-South	direction	 likely	results	 from	the	 increasing	

importance	 of	 noncore	 (less	 efficient)	 products	 relative	 to	 core	 products	 in	 Northern	 export	 baskets	
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(Chatterjee	et	al.,	2013).	Arguably,	RER	depreciation	helps	Northern	exporters	gain	a	competitive	edge	in	

products	with	low-skill	content,	for	which	they	are	at	a	comparative	disadvantage.	Furthermore,	North-

South	exports	 in	 low-skill	goods	may	be	more	responsive	to	RER	than	South-North	exports	given	their	

higher	quality	as	Southern	consumers	are	expected	to	have	a	higher	price	elasticity	of	demand	for	such	

goods.	We	should	also	note	that	the	size	of	economic	effect	of	RER	on	low-skill	exports	(i.e.	0.172)	is	quite	

close	to	that	for	medium-skill	exports	in	North-South	direction	(i.e.	0.197),	highlighting	a	similar	process	

for	 both	 types	 of	 goods.	 The	 fact	 that	 North-North	 low-skill	 exports	 are	 not	 responsive	 to	 RER	 also	

highlights	 the	 asymmetric	 effects	 of	 RER	movements	 even	 on	 the	 same	 group	 exporters.	 Lastly,	 as	 in	

column	(3),	 the	positive	effect	on	South-South	exports	can	result	 from	the	rise	of	new	companies,	new	

products	or	destinations,	or	the	expansion	of	existing	product	lines.	

Column	 (5)	 shows	 that,	 RER	depreciation	 increases	 Southern	 resource-intensive	manufactures	

exports	in	both	South-South	and	South-North	directions.	The	economic	effect	of	RER	here	is	the	largest	

amongst	 all	 possible	 Southern	 country	 pair	 and	 product	 categories.	 In	 contrast,	 Northern	 exports	 of	

resource-intensive	 goods	 are	 not	 affected	 by	 RER	 at	 all,	 statistically	 or	 economically.	 Showing	 the	

asymmetric	effect	of	RER,	the	coefficient	estimate	suggests	that	while	a	10%	RER	depreciation	increases	

South—North	exports	by	5.67%,	 it	has	no	effect	on	North-South	exports.	 In	 fact,	 the	economic	effect	 is	

more	than	7	times	smaller	 in	North-South	than	in	South-North	direction.	The	lower	import	 intensity	of	

these	types	of	goods	may	also	be	contributing	to	the	positive	RER	effect	here.		

Last,	in	the	case	of	primary	goods	in	column	(6),	we	find	that	Northern	exporters	mostly	drive	the	

results	in	Table	3.	Particularly,	we	find	that	RER	has	a	significantly	positive	effect	on	primary	good	exports	

from	 the	 North	 but	 not	 from	 the	 South.	 Given	 that	 primary	 commodities	 accounted	 for	 only	 13%	 of	

Northern	exports	in	2012	and	that	the	North	is	at	a	comparative	disadvantage	in	these	products	over	the	

South,	 RER	 depreciation	 allows	 Northern	 exporters	 a	 marginal	 edge	 to	 enter	 export	 markets	 in	 both	

extensive	and	intensive	margins.	For	example,	in	the	case	of	crude	oil,	developed	country	exporters	such	

as	Canada	may	benefit	 significantly	 from	RER	depreciation	while	 Saudi	Arabia	may	not.	Besides,	most	
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commodities	are	priced	in	hard	Northern	currencies,	which	may	explain	insensitivity	of	Southern	primary	

good	exporters	to	bilateral	RER	changes.	It	is	also	possible	that	Northern	countries	have	smaller	supply	

side	 restrictions	with	more	 capital-intensive	production	processes	 than	Southern	exporters	of	primary	

goods.	Therefore,	they	can	adjust	their	export	supplies	better	in	the	face	of	positive	exchange	rate	shocks.	

Table	5	presents	the	effects	of	RER	volatility	on	trade	flows.	Column	(1)	shows	that	volatility	has	a	

negative	 impact	on	 total	 trade	regardless	of	origin/destination	country.	Furthermore,	exports	 from	the	

South	to	the	North	appear	to	be	the	most	vulnerable	to	exchange	rate	volatility	(with	an	elasticity	of	-0.51)	

while	exports	from	the	North	to	the	South	the	least	(with	an	elasticity	of	-0.017).28	For	intra-regional	trade,	

the	RER	volatility	elasticity	 is	 still	 lower	 for	North-North	 (-0.19)	 than	South-South	 trade	 (-0.27).	These	

results	highlight	the	higher	sensitivity	of	Southern	exporters	to	RER	volatility.		

<Insert	Table	5	Here	>	

Column	(2)	for	high-skill	goods	provide	further	support	to	our	earlier	discussions.	We	find	that,	

for	 high-skill	 goods,	 volatility	 has	 the	 largest	 and	 the	 most	 significant	 negative	 effect	 in	 South-North	

direction	(with	an	elasticity	of	-0.86),	whereas	it	remains	insignificant	or	marginal	in	any	other	direction.	

Furthermore,	being	statistically	insignificant,	the	elasticity	is	almost	seven	times	smaller	in	North-South	

direction	 (-0.13).	 These	 findings	 again	highlight	 the	 asymmetric	 effects	 of	RER	 shocks	on	Northern	vs.	

Southern	 countries.	 Particularly,	 given	 that	 Southern	 exporters	 of	 high-skill	 goods	 are	 younger,	 less	

productive,	less	diversified,	less	experienced,	smaller,	and	have	lower	brand	and	quality	recognition,	RER	

volatility	hurts	them	more	by	raising	trade	costs	and	entry	barriers,	deterring	market	entry	or	product	

expansion.	The	lack	of	financial	sector	development	at	home	also	prevents	these	firms	from	hedging	their	

exposure	 to	 RER	 volatility.	 This	 finding	 is	 also	 consistent	 with	 Fernandes	 et	 al.	 (2016)	 who	 find	 that	

exporter	survival	rates	increase	as	countries	develop.		Providing	support	for	developing	country	efforts	to	

increase	the	use	of	each	other’s	currency	in	bilateral	trade,	we	do	not	find	any	volatility	effect	in	South-

South	exports.	
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Columns	(3)	and	(4)	show	that,	except	for	North-South	exports,	RER	volatility	has	a	significantly	

negative	impact	on	medium	and	low-skill	exports.	Once	again,	the	biggest	impact	is	on	trade	flows	from	

South	to	North	(with	an	elasticity	of	-0.64	for	medium	and	-1.28	for	low-skill	goods),	followed	by	North-

North	 (with	 an	 elasticity	 of	 -0.29	 for	medium	 and	 -0.19	 for	 low-skill	 goods).	 Particularly,	 South-North	

exports	of	low-skill	manufactures	are	hurt	the	most	from	RER	volatility.	Overall,	the	results	suggest	that	

the	 disadvantaged	 position	 of	 Southern	 exporters	 in	 experience,	 product	 and	 market	 diversification,	

quality,	 productivity,	 size,	 and	 financial	 hedging	 capabilities	 cause	 them	 to	be	more	 vulnerable	 to	RER	

volatility,	deterring	new	entries	and	increasing	exits.	Unlike	North-South	trade,	North-North	exports	are	

affected	significantly,	possibly	because	of	higher	level	of	intra-industry	trade,	higher	product	substitution	

and	competition	among	Northern	firms.	Supporting	this	argument,	in	column	(6)	we	find	that	North-South	

exports,	except	those	in	primary	goods,	are	not	affected	by	RER	volatility	at	all.		

Results	in	columns	(5)	and	(6)	suggest	that	Northern	exporters	of	resource-intensive	and	primary	

products	 are	 more	 sensitive	 to	 RER	 volatility	 than	 Southern	 exporters.	 Furthermore,	 for	 resource-

intensive	 manufactures,	 we	 find	 no	 significant	 effect	 in	 North-South	 or	 South-North	 directions.	 For	

primary	goods,	we	find	that	RER	volatility	is	only	harmful	in	North-South	direction.	In	fact,	primary	goods	

appear	to	be	the	most	sensitive	product	category	in	North-South	trade	with	an	elasticity	of	[-0.57].	Similar	

to	the	likely	causes	of	RER	sensitivity	of	Northern	primary	good	exporters,	this	may	be	a	result	of	higher	

cost	of	primary	good	production	in	the	North	with	lower	flexibility	in	adjusting	prices.		

Overall,	these	results	show	that	identifying	the	skill-content	of	exports	help	reveal	heterogeneous	

trade	 responses	 to	 volatility.	 A	 few	 observations	 stand	 out:	 For	 high,	 medium	 and	 low-skill	 exports,	

volatility	has	the	most	damaging	effect	in	South-North	direction	while	no	such	effect	is	found	in	the	North-

South	direction.	Furthermore,	South-South	exports	in	low,	medium	and	high-skill	goods	appear	to	be	less	

vulnerable	to	volatility	than	South-North	exports.	In	fact,	they	appear	to	be	significantly	less	affected	than	

even	North-North	flows.	Another	observation	is	about	the	resource-intensive	and	primary	good	exports	

from	the	South,	which	appear	to	be	insensitive	to	volatility.	Exports	of	North	to	the	South,	however,	are	not	
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affected	 by	 RER	 volatility	 except	 for	 primary	 goods.	 These	 results	 highlight	 the	 importance	 of	 the	

development	channel	and	call	for	an	activist	exchange	rate	policy	in	developing	countries.		

5. Sensitivity	analysis	

5.1 Alternative	classification	of	technology-and-skill-intensity	of	exports	

We	first	test	the	sensitivity	of	our	results	to	the	measurement	of	technology-and-skill-intensity	of	exports	

by	 adopting	 the	 OECD	 (2011)	 export	 classification	 as	 an	 alternative	 method.	 OECD	 (2011)	 divides	

manufacturing	 industries	 into	 four	categories	based	on	their	R&D	intensities:	high-technology,	medium	

high-technology,	medium	 low-technology,	 and	 low-technology.29	We	 classified	all	 other	products	under	

“others,”	which	are	mostly	primary	goods.	Aircraft	and	spacecraft,	for	example,	are	included	in	the	high-

technology	while	food	products	are	included	in	the	low-technology	category.	The	results	 in	Table	6	are	

similar	to	those	in	Table	3.	First,	we	do	not	find	any	effect	of	RER	on	high-technology	exports.	Consistent	

with	 the	 development	 and	 Dutch	 disease	 channels,	 we	 also	 find	 that	 medium-high	 and	 medium-low	

products	are	positively	affected	by	RER	depreciation.	Products	in	“others”	category,	as	in	primary	goods	in	

Table	3,	do	not	respond	to	exchange	rate	movements	at	all.	Regarding	the	volatility	variable,	we	do	not	

detect	 any	 significant	 effect	 on	 high,	 medium-high	 or	medium-low	 technology	 goods.	 Low-technology	

manufactures	and	others,	however,	appear	to	be	significantly	hurt	by	RER	volatility.		

<Insert	Table	6	Here	>	

Next,	we	repeat	this	exercise	after	controlling	for	the	direction	of	trade.	Part	A	of	Table	7	reports	

the	 effects	 of	 RER	 and	 reveals	 a	 similar	 pattern	 to	 that	 in	 Table	 4.	 Except	 for	 exports	 in	 North-South	

direction,	RER	has	no	effect	on	high-technology	exports.30	Medium-high-technology	exports,	however,	are	

significantly	and	positively	responsive	to	RER.	Low-technology	exports	do	not	appear	to	be	affected	by	

RER	 movements.	 Similar	 to	 Table	 4,	 there	 are	 also	 products	 that	 are	 affected	 only	 in	 one	 direction.	

Medium-low-technology	goods,	for	example,	are	affected	only	in	South-South	and	South-North	directions	

while	“other”	exports,	similar	to	primary	goods	category	in	Table	4,	are	positively	affected	only	in	North-

North	and	North-South	directions.	The	significantly	positive	effect	of	RER	on	Southern	exports	of	medium-
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low	 skills	manufactures	 is	 also	 consistent	with	 the	 development	 channel,	 showing	 that	 exchange	 rate	

policy	is	the	most	effective	for	low/medium	level	manufactures	exports	in	developing	countries	and	have	

a	much	limited	effect	on	primary	goods	exports.		

<Insert	Table	7	Here	>	

	 Part	B	of	Table	7	shows	the	effects	of	RER	volatility,	which	are	quite	similar	to	those	reported	in	

Table	5.	 Independent	of	direction,	high-technology	exports	do	not	appear	to	be	affected	from	exchange	

rate	volatility.	The	only	statistically	significant	effect	(at	the	10%	level)	is	in	North-South	direction,	and	it	is	

positive.	Except	for	low-technology	exports,	North-South	trade	is	not	affected	by	exchange	rate	volatility,	

and	even	in	that	case	the	economic	impact	is	three	times	smaller	than	in	South-North.	For	medium-high	

technology	goods,	the	effect	is	negative	and	significant	in	all	directions	but	North-South.	For	medium-high	

and	low-technology	goods,	volatility	hurts	trade	most	 in	South-North	direction	with	an	economic	effect	

that	is	two-five	times	larger	than	in	any	other	directions.	

5.2 Sensitivity	to	the	measurement	of	exchange	rate	shocks	

To	test	the	robustness	of	our	findings	to	alternative	measures	of	exchange	rate	movements,	we	use	the	

exchange	 rate	misalignment	measure	 of	 Rodrik	 (2008)	 and	 replace	 the	 annual	 RER	 variable	with	 the	

residuals	(𝜀!"#!!!) from	Eq.	(3)	below:	

𝑒!"# = 𝛼! + 𝛼!𝑦!" + 𝛼!𝑦!" + 𝑉! + 𝐾!" + 𝜀!"#!!!		 	 	 	 																				 	 		(3)	

where	eijt is	 the	 log	of	RER	between	country	 i	and	 j	at	time	t,	yit	(yjt)	 is	 the	 log	of	real	GDP	per	

capital	for	country	i	(j)	(i.e.	Balassa-Samuelson	effect),	Vt	is	a	full	set	of	time	dummies	and	Kij	is	country-pair	

fixed	 effects.31	Additionally,	 we	 estimated	 equation	 (3)	 for	 each	 country	 i	 against	 its	 trading	 partners	

separately.	In	that	case	the	country-pair	fixed	effects	were	replaced	by	partner	country	(j)	fixed	effects.	

Second,	 we	 repeated	 the	 regression	 analysis	 using	 nominal	 exchange	 rates,	 which	 are	 highly	

correlated	with	RER.	This	strategy	brings	in	the	added	benefit	of	offering	a	longer	panel	because	we	are	

not	restricted	by	the	availability	of	CPI	series,	which	are	missing	for	some	years	in	some	countries.	Third,	
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we	experimented	with	an	alternative	volatility	measure,	which	 is	 the	standard	deviation	of	percentage	

change	in	monthly	real	exchange	rates	over	the	same	month	of	previous	year.	Fourth,	we	employed	one	

period-lagged	 exchange	 rate	 level	 and	 its	 volatility.	We	 also	 included	 both	 the	 contemporaneous	 and	

lagged	values	jointly.	Finally,	we	visited	the	issue	of	endogeneity	of	the	RER	using	the	IV	PPML	method	of	

Windmeijer	and	Santos	Silva	(1997).		Accordingly,	we	treated	the	RER	level	as	endogenous	and	used	its	

multilateral	resistance	term	(MRT)	as	an	instrument.32	Our	main	results	remain	unchanged	after	all	these	

tests.		

5.3 Sensitivity	to	sample	selection,	time	period	and	estimation	

To	test	the	sensitivity	of	results	to	sample	selection,	we	repeated	our	benchmark	regressions	after	limiting	

the	sample	to	those	countries	that	have	populations	greater	than	one	million.	We	also	limited	the	sample	

to:	(1)	before	year	2000	(since	there	may	be	a	bias	in	trade	values	from	merging	Feenstra	(2005)	with	the	

COMTRADE	series	by	the	MIT	media	lab);	(2)	after	1973	(because	of	structural	changes	in	global	exchange	

rate	arrangements	after	the	collapse	of	Bretton	Woods	system);	(3)	before	2012	to	remove	the	possibility	

of	some	trade	data	being	misreported	in	the	last	year	of	the	sample.	The	(unreported)	results	from	these	

exercises	were	similar	to	our	earlier	findings	and	they	are	available	in	the	online	Appendix.		

We	also	examined	the	sensitivity	of	our	findings	to	the	problem	of	zero	and	missing	observations	

in	the	trade	dataset	(38%	of	the	sample).	The	usual	practice	of	censoring	at	zero-trade	introduces	a	bias	

into	the	estimation.	It	is	also	not	very	clear	how	to	differentiate	zero	flows	from	missing	observations.	To	

address	these	issues,	following	Santos	Silva	and	Tenreyro	(2006),	we	repeated	the	regression	analysis	by	

inputting	zeros	for	missing	(and	zero)	trade	observations	between	all	possible	trade	partners	that	have	

ever	 recorded	 any	positive	 trade	during	 the	period	 analyzed.	Table	8	 reports	 the	 coefficient	 estimates	

associated	with	 exchange	 rates	 from	 this	 exercise	 (full	 results	 are	 in	 the	online	Appendix).	 Supporting	

findings	 in	Table	3,	 the	coefficient	estimates	are	almost	 identical	to	those	before.	We	then	repeated	the	

exercises	in	Tables	4	and	5	by	inputting	zeros	for	all	missing	and	zero	trade	flows	after	controlling	for	the	
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direction	of	trade	flows.	The	unreported	results,	which	are	available	in	the	online	Appendix,	are	again	very	

similar	to	our	earlier	findings.	Finally,	we	dropped	those	observations	where	the	RER	volatility	was	zero.	

There	were	31	observations	with	a	zero	value	(less	than	0.01%	of	total	observations)	and	their	exclusion	

had	no	effect	on	any	of	our	results.	The	(unreported)	results	are	again	similar	to	those	reported	before	and	

are	available	in	the	online	Appendix.	

<Insert	Table	8	Here	>	

6. Conclusion	

In	this	paper	we	examine	the	effects	of	RER	movements	on	bilateral	exports	after	controlling	for	their	skill-

intensity	and	direction	in	a	North-South	framework.	Our	findings	highlight	heterogenous	effects	of	RER	

changes	in	levels	and	volatility	on	different	product	and	country	groups.	In	particular,	consistent	with	the	

recent	 literature	 on	monopolistic	 competition	 in	 international	 trade,	we	 show	 that	while	 total	 exports	

react	 positively	 to	 RER	 and	 negatively	 to	 its	 volatility,	 high-skill	 exports	 do	 not	 react	 to	 either.	 Yet,	

consistent	 with	 the	 predictions	 of	 both	 the	macroeconomic	 and	 development	 channel,	 and	 the	 Dutch	

disease	literature,	RER	affects	medium	and	low-skill	and	resource-intensive	manufactures	positively	and	

significantly,	while	not	affecting	primary	goods	at	all.	In	addition,	RER	volatility	hurts	low-skill,	resource-

intensive	and	primary	good	exports	but	not	high-skill	or	medium-skill	goods.	 	

	 Furthermore,	consistent	with	studies	on	North-South	uneven	development	and	growth,	we	find	

that	the	trade	enhancing	or	retarding	effects	of	RER	very	much	depends	on	the	direction	trade.	First,	we	

show	that	RER	has	a	positive	effect	on	total	exports	in	all	but	South-North	direction.		In	the	case	of	high-

skill	 goods,	 however,	RER	depreciation	 increases	 exports	 only	 in	 South-North	direction	but	not	 in	 any	

other.	 Regarding	 medium-skill	 goods,	 RER	 depreciation	 increases	 exports	 in	 all	 directions,	 but	 the	

strongest	 effect	 is	 again	 in	 the	 South-North	 direction.	 The	 findings	 for	 high	 and	 medium-skill	 goods	

suggest	 a	potentially	 stronger	development	 channel	 effect	 in	developing	 than	developed	countries.	For	

low-skill	goods,	we	do	not	observe	any	strong	effect	of	RER	in	any	direction	but	North-South.	In	resource-

intensive	goods,	the	positive	effect	of	RER	is	visible	only	in	South-South	and	South-North	directions	and	
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has	no	effect	on	Northern	exports.	We	find	the	opposite	for	primary	goods	where	the	only	positive	effect	is	

found	in	North-North	and	North-South	directions.		

Turning	to	volatility	effects,	while	the	net	effect	on	total	exports	is	negative	and	significant	in	all	

directions,	 it	 is	 strongest	 in	 South-North	 direction	 and	 weakest	 in	 North-South	 direction	 (except	 for	

primary	goods).	Furthermore,	we	observe	significant	differences	across	Northern	and	Southern	countries	

in	their	export	sensitivities.	In	high,	medium	and	low-skill	goods,	South-South	trade	is	less	sensitive	to	RER	

volatility	than	South-North	trade.	For	resource-intensive	and	primary	goods,	Southern	exporters	do	not	

seem	 to	 be	 affected	by	 volatility	 in	 either	 direction.	 In	 contrast,	North-North	 trade	 appears	 to	 be	 very	

sensitive	to	volatility	in	all	but	primary	goods	category.	Unlike	North-North	trade,	however,	North-South	

trade	is	not	sensitive	to	volatility	except	in	primary	goods.		

In	this	paper,	we	also	show	that	the	effect	of	physical	distance	on	bilateral	trade	is	decreasing	in	

the	technology	and	skill	intensity	of	exports	and	is	the	lowest	for	high-skill	manufactures	and	the	highest	

for	primary	 goods.	 Furthermore,	we	 find	 that	preferential	 trade	 agreements	between	 trading	partners	

have	the	largest	positive	effect	on	high	and	medium-skill	manufactures	and	the	lowest	on	low-skill	and	

resource-intensive	 manufactures	 while	 having	 no	 effect	 on	 primary	 goods.	 Lastly,	 the	 results	 for	 the	

coefficient	estimates	of	the	multilateral	resistance	term	on	volatility	suggest	that	increasing	MRVolatility	

moves	lower-skill	exporters	away	from	higher	volatility	trading	partners	towards	lower	volatility	ones.		

Our	findings	have	significant	policy	implications	as	we	present	evidence	that	who	exports	what	

and	 where	 matters.	 First,	 we	 argue	 that	 identifying	 the	 trade	 and	 development	 effects	 of	 RER	

movements	is	important	as	they	directly	relate	to	Southern	country	efforts	to	climb	up	the	export	

sophistication	ladder.	Based	on	our	findings	and	consistent	with	the	development	channel	and	the	Dutch	

disease	literature,	we	argue	that	Southern	countries	that	are	just	climbing	up	the	ladder	in	manufactured	

goods	can	benefit	the	most	from	having	stable	and	depreciated/undervalued	RER,	which	boosts	exports	

and	 facilitates	 a	 reallocation	 of	 resources	 towards	 higher-productivity	 and	 higher-skill	 tradable	 goods	

sectors.	In	this	case,	an	activist	exchange	rate	policy	can	also	help	reverse	the	primarization	process,	which	
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has	plagued	many	semi-industrialized	countries	in	Latin	America	in	recent	years.	For	others	that	are	at	

higher	 levels	 of	 industrial	 sophistication,	 however,	 focusing	on	 sector-specific	 industrial	 policies	 rather	

RER	might	be	more	productive.	The	situation	for	those	countries	that	are	specialized	in	primary	goods,	

RER	does	not	appear	to	be	a	viable	tool	to	stimulate	exports.	We	should	note	that	the	insignificant	RER	

effect	on	high-skill	exports	does	not	refute	the	possibility	that	persistent	RER	undervaluations,	which	last	

more	than	one	year	can	still	spur	growth	in	the	long	run	by	shifting	resources	towards	high-productivity	

activities.	 Increasing	profitability	 in	these	sectors	after	RER	depreciation	is	expected	to	promote	capital	

accumulation	 and	 long	 run	 growth,	 as	 predicted	 by	 the	 development	 channel,	 and	 can	 also	 increase	

exports	in	the	long	run.	However,	while	the	end	result	is	consistent	with	the	macroeconomic	channel,	the	

RER	effect	here	would	work	through	the	supply	rather	than	demand	side.			

Secondly,	if,	as	our	findings	suggest,	RER	volatility	affects	different	groups	of	products	differently,	

such	as	high	vs.	low-skill	goods,	than	there	is	a	strong	case	for	policy	makers	to	curb	excess	volatility	in	

exchange	rates,	conditional	on	export	structure.	Third,	if	RER	volatility	is	higher	and	more	harmful	to	the	

South	than	to	the	North,	than	identifying	the	causes	of	this	asymmetry	and	finding	remedies	to	curtail	it	is	

of	 significant	 interest	 for	 industrial	 policy	 in	 the	 South.	Our	 results	 also	 suggest	 that	 increasing	 South-

South	economic	 integration	can	help	 cushion	 the	negative	effects	of	 exchange	 rate	 shocks.	Overall,	 our	

findings	show	that	one-size	in	exchange	rate	policy	does	not	fit	all.	

Our	paper	also	raises	several	new	questions	that	need	to	be	explored	in	future	studies.	While	we	

identify	asymmetric	RER	effects	between	the	North	and	the	South,	the	causes	of	this	asymmetry	are	yet	to	

be	tested.	Is	this	difference	due	to	(actual	or	perceived)	product	quality	differences,	weak	market	power,	

lack	 of	 product	 and	market	 diversification,	 low	 productivity,	 lack	 of	 hard	 currency	 or	 the	 original	 sin	

problems	 in	 the	 South?	 Can	 further	 skills-and-quality-upgrading,	 developing	 specialized	 production	

niches,	or	 financial	development,	 including	stable	 long-term	finance	and	currency	hedging	 instruments,	

help	eliminate	this	asymmetry?	Furthermore,	just	as	an	increasing	number	of	developing	countries	make	

efforts	to	start	using	domestic	rather	than	hard	Northern	currencies	in	bilateral	trade,	we	need	to	examine	
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whether	such	arrangements	help	eliminate	the	persistence	and	frequency	of	RER	shocks.	Also,	we	need	

further	theoretical	work	examining	the	effect	of	these	changes	on	Southern	countries	along	a	spectrum	

rather	than	a	binomial	distribution	in	their	production	structures,	such	as	North	vs.	South,	especially	given	

the	 increasing	divergence	between	Emerging	South	and	Rest	of	South	countries.	Another	question	that	

needs	to	be	studied	further	relates	to	the	exchange	rate	regimes	and	whether	they	affect	RER	sensitivity	of	

exports	differently.	Last	but	not	least,	we	need	to	revisit	the	development	channel	and	re-examine	the	long	

run,	as	opposed	to	short-run,	sectoral	reallocation	and	growth	effects	of	persistent	RER	movements.		
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Endnotes

																																																								
1  "North-South" refers to trade relations between developed and developing countries unless we 

specifically refer to Southern exports to the North, in which case we use "South-North". The North 

includes high income OECD countries of Austria, Australia, Belgium, Canada, Denmark, Germany, 

Finland, France, Greece, Israel, Italy, Japan, Luxembourg, Netherlands, New Zealand, Norway, Portugal, 

Spain, Sweden, Switzerland, UK and US. The South includes the rest. 

2Cushman (1983), Kenen and Rodrik (1986), Thursby and Thursby (1987), Grier and Smallwood (2007) 

report negative effects, Baum and Caglayan (2010), and Tenreyro (2007) report insignificant effects. 

Klein (1990) and Caglayan et al. (2013) report both positive and negative effects. 

3 See, for example, Schroder (2013), who argue that exchange rate misalignment, irrespective of its 

direction, hurts economic growth. For a discussion, see Gala (2008). 

4 Pioneered by Raul Prebisch, the Structuralists argue that the North-South trade in which the South 

exports low-technology-and skill-intensive and mostly primary products in return for high-technology and skill-

intensive manufactures from the North, creates uneven and dependent development, one which favors the 

North at the expense of the South. For a review, see Darity and Davis (2005).  

5 Some of these “old” insights to long run growth were rediscovered by the neoclassical “new” growth 

theory, showing that technological upgrading, and entering into knowledge economies with increasing 

returns are indeed the main drivers of growth (Romer, 1990). 

6 For a survey of industrial policy and RER, see Bresser-Pereira and Rugitsky (2017). Also note that 

during the period of import substitution, RER overvaluation, rather than undervaluation, was argued to 

promote investment in increasing return activities. For an analysis, see Rodrik (1986).  

7 For a discussion of the development channel, see Palma (2005), Gala (2008) and Ros (2015).  

8 Depreciated/undervalued RER can also help boost aggregate savings and increase investment in traded 

goods by relaxing credit constraints (Ros, 2015). 
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9 In the narrow definition of Dutch Disease, the discovery of natural resources leads to the overvaluation 

of RER, which causes a reallocation of resources from traded to non traded goods and primary goods 

sectors. In its broad definition, Dutch Disease and overvaluation of RER can result from a variety of 

factors including increasing primary good export earnings, growing services earnings such as those from 

Tourism, capital inflow surges due to policy changes such as financial liberalization, or increasing 

remittances.  

10	Changes in terms of trade (TOT) also affect long run growth. On the one hand, increasing export unit 

prices increase trade balance through the Keynesian Harberger–Laursen–Metzler effect. On the other 

hand, it can accelerate the resource allocation from non-tradable to tradable sectors. The strength of the 

development channel, however, depends on country and product characteristics (Ros, 2013). TOT shocks 

are also important in explaining volatility in output and other macroeconomic variables.  

11 The income/endowment similarity of trading partners biases bilateral trade flows in favor of North-North and 

South-South direction (Linder, 1961; Hallak, 2010). 

12 Compare the licensing requirements for a primary product such as potatoes with those for a high-skill 

product such as smart phones. For example, while smartphones by the Chinese HuaWei, the world’s third 

largest smart phone producer, are widely available in developing countries, they are not in the US because 

of regulatory hurdles, including national security concerns and intellectual property rights (Mozur, 2017). 

13 Average size, mark-up, productivity, quality, experience, and product/destination diversification of exporters is 

lower in the South than in the North, causing higher exit and lower survival rates (Fernandes et al., 2016). 

14 For an extensive review of the differential economic effects of North-South trade, see Dahi and Demir 

(2017). 

15 The evidence suggests a quality bias against the South in Northern markets (Loren and Eric, 2016).  

16 The TOT is excluded from the specification for the following reasons. First, our main focus is on trade 

structure effects of RER movements and our use of time dummies controls for global changes in export 

unit prices at the product-group level, especially for those goods with lower mark-ups. Second, the RER 
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is expected to be correlated with the TOT, conditional on the degree of trade openness, pricing to market, 

composition of trade and the share of traded and non-traded goods in CPI (Schmitt-Grohe and Uribe, 

2018). Third, the effect of TOT on RER depends on country characteristics and is highly heterogeneous 

across countries (Schmitt-Grohe and Uribe, 2018). Fourth, data availability is limited for TOT as it is 

available only at the country level (in US dollars) and only for aggregate trade.  

17 An alternative method for MRT is to use importer-year and exporter-year fixed effects. However, they 

would remove most of the variation in the RER, and also prevent us from estimating any time variant 

country controls. 

18 The HCI for a country will be closer to 1 when its export destinations are concentrated. 

19 It is possible that increasing domestic currency prices promotes new investment in these sectors, 

leading to increasing export supply over the medium run. 

20 A good example is the case of oil producers in the US where they are highly price sensitive. Likewise, between 

2007 and 2009, Chilean copper ore and refined copper exports fell by 36% because of the income shock from the 

Great Recession in importing countries.   

21 For a discussion of transitory vs. permanent RER shocks, see Ruhl (2008) and Colacelli (2010). 

22 The PPML estimates on logged dependent variables can be interpreted as elasticities.  

23 The elasticities are calculated using the mean value of RER volatility, which is 0.033. 

24 The case of Chile supports the primarization thesis. For further discussion, see Ros (2013). 

25 However, Language, ComCol, CurCol, Col45, and Smctry appear insignificant. 

26 This is consistent with Martin and Mayneris (2015) who show the effect of distance on trade is smaller 

for higher-end variety producers than lower-end ones.  

27 The coefficient estimates for the remaining MRTs are included in the online Appendix. 

28 The elasticities here and thereafter are calculated using the mean values of volatility, which are 0.035 in 

South-South, 0.033 in both South-North and North-South, and 0.019 in North-North, as reported in Table 

2 (i.e. -15.52*0.33 for South-North). 
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29 The OECD (2011) classification is based on ISIC Rev.3. We used concordance tables to match the 

products with the SITC Rev. 2 codes. The product codes are given in the online Appendix.  

30 We should note that this is slightly different than results in Table 4 where the South-North rather than 

North-South high-skill exports were affected by RER. This is probably because of the differences in the 

classification of high-skill vs. medium-high skill goods between the two tables.   

31 We also run alternative models excluding country and time fixed effects.		

32	As noted by Tenreyro (2007), country pairs that want to increase their trade integration may, for example, 

also coordinate their exchange rate policies. Such unobserved country-pair specific effects might cause a bias 

in our gravity estimations. Our choice of IV, the multilateral resistance term of RER, is highly correlated with 

the level of RER with a correlation coefficient of 0.579, which is significant at the 1% level. This term 

captures the average level of RER between country i (j) and all its other trading partners except j (i) as well as 

the average RER between every other country pair in the world. We preferred to use the resistance term as an 

IV instead of other alternatives such as the probability that two trading partners’ currencies are pegged to the 

same anchor, as is used by Tenreyro (2007), given that our choice requires no additional assumptions 

imposed on the data, in addition to its computational ease. 
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Figure 1: Bilateral Exchange Rate Volatility, medians, 1961-2013 

 

 

Notes: The data refer to the median levels of bilateral exchange rate volatility, in the world, and 

South-South, South-North and North-North directions.  

Source: IFS and author’s calculations.  

  

0	

0.02	

0.04	

0.06	

0.08	

0.1	

0.12	

0.14	

0.16	

0.18	
19
61
	

19
63
	

19
65
	

19
67
	

19
69
	

19
71
	

19
73
	

19
75
	

19
77
	

19
79
	

19
81
	

19
83
	

19
85
	

19
87
	

19
89
	

19
91
	

19
93
	

19
95
	

19
97
	

19
99
	

20
01
	

20
03
	

20
05
	

20
07
	

20
09
	

20
11
	

20
13
	

Total	 South-South	 South-North	 North-North	



	

	 44 

Table	1:	Summary	Statistics	
	
Variable	 Obs	 Mean	 Std.	Dev	 Min	 Max	
lnExpijt	 425,686	 15.040	 3.875	 -0.030	 27.353	
	lnExpHigh	 300,984	 13.026	 3.882	 -0.030	 26.387	
	lnExpMedium	 331,745	 13.764	 3.952	 -0.030	 26.187	
	lnExpLow	 345,351	 13.216	 3.771	 -0.030	 26.349	
	lnExpResource	 342,066	 13.931	 3.626	 -0.030	 25.433	
	lnExpPrimary	 322,329	 13.998	 3.515	 -0.030	 26.139	
lnRERijt	 425,686	 4.612	 0.412	 1.110	 8.691	
Volatilityijt	 425,686	 0.033	 0.048	 0.000	 1.320	
lnYit	 222,963	 24.471	 2.238	 18.154	 30.320	
lnYjt	 222,963	 24.326	 2.319	 18.154	 30.320	
lnPopit	 222,963	 16.200	 1.860	 10.666	 21.009	
lnPopjt	 222,963	 16.099	 1.927	 10.666	 21.009	
Contigij	 222,963	 0.024	 0.153	 0.000	 1.000	
Languageij	 222,963	 0.145	 0.352	 0.000	 1.000	
Comcolij	 222,963	 0.086	 0.280	 0.000	 1.000	
Curcolij	 222,963	 0.000	 0.020	 0.000	 1.000	
Col45ij	 222,963	 0.011	 0.105	 0.000	 1.000	
Smctryij	 222,963	 0.012	 0.108	 0.000	 1.000	
Landlij	 222,963	 0.292	 0.499	 0.000	 2.000	
lnDistij	 222,963	 8.641	 0.830	 2.349	 9.899	
lnAreaij	 222,963	 23.847	 3.430	 8.482	 32.769	
PTAijt	 222,963	 0.178	 0.382	 0.000	 1.000	
	
	
Notes:	Exp	is	total	exports	(in	current	USD)	from	country	i	to	j	at	time	t.	ExpHigh,	ExpMedium,	ExpLow,	ExpResource	

and	ExpPrimary	refer	to	exports	of	high-skill,	medium-skill,	low-skill,	resource-intensive,	and	primary	goods.	

RER	is	annual	average	bilateral	real	exchange	rate	(increase	is	depreciation),	Volatility	is	annual	bilateral	

real	exchange	rate	volatility;	Yi	(Yj)	are	nominal	GDP	(in	USD)	in	country	i	(j);	Popi	(Popj)	is	total	population	

of	country	i	(j);	Contig	is	a	binary	variable	equal	to	1	if	i	and	j	share	a	common	border;	Language	is	a	binary	

dummy	variable	equal	to	1	if	 i	and	 j	share	a	common	language;.	ComCol,	CurCol,	Colony,	Col45	each	is	a	

binary	variable	equal	to	1	if	i	and	j	had	a	common	colonizer	after	1945,	are	in	a	colonial	relationship,	have	

ever	had	a	colonial	link,	and	have	had	a	colonial	relationship	after	1945,	respectively.	Smctry	is	a	binary	

variable	if	i	and	j	were	the	same	country;	Landl	is	the	number	of	landlocked	countries	(0,	1,	2),	Dist	is	the	

distance	between	the	i	and	j;	Area	is	the	log	products	of	areas	of	country	i	and	j	(sq.	km.);	PTA	is	if	i	and	j	

has	signed	a	preferential	trade	agreement.	

	 	



	

	 45 

Table	2:	Summary	Statistics	on	South	vs.	North	
	
Variable	 Obs	 Mean	 Std.	Dev	 Min	 Max	
lnRERijt	 425,686	 4.612	 0.412	 1.110	 8.691	
		RERSouth-South	 228,564	 4.613	 0	.408	 1.110	 8.691	
		RERSouth-North	 86,728	 4.549	 0.428	 1.197	 7.167	
		RERNorth-South	 88,311	 4.671	 0.430	 2.106	 8.602	
		RERNorth-North	 22,083	 4.606	 0.238	 3.567	 5.643	
Volatilityijt	 425,686	 0.033	 0.048	 0.000	 1.320	
		VolatilitySouth-South	 228,564	 0.035	 0.049	 0.000	 1.320	
		VolatilitySouth-North	 86,728	 0.033	 0.048	 0.000	 1.315	
		VolatilityNorth-South	 88,311	 0.033	 0.048	 0.000	 1.315	
		VolatilityNorth-North	 22,083	 0.019	 0.014	 0.001	 0.239	
ExpHigh/TotalSouth	 369,328	 8.0	 19.3	 0	 100	
ExpHigh/TotalNorth	 113,364	 14.4	 16.9	 0	 100	
ExpMedium/TotalSouth	 369,328	 14.8	 25.4	 0	 100	
ExpMedium/TotalNorth	 113,364	 32.1	 22.9	 0	 100	
ExpLow/TotalSouth	 369,328	 16.0	 27.0	 0	 100	
ExpLow/TotalNorth	 113,364	 13.1	 15.3	 0	 100	
ExpResource/TotalSouth	 369,328	 18.8	 29.0	 0	 100	
ExpResource/TotalNorth	 113,364	 21.2	 20.7	 0	 100	
ExpPrimary/TotalSouth	 369,328	 24.7	 35.7	 0	 100	
ExpPrimary/TotalNorth	 113,364	 12.8	 20.6	 0	 100	
HCI	 5,385	 0.179	 0.152	 0.003	 0.960	
		HCIS	 4,294	 0.199	 0.157	 0.003	 0.960	
		HCIN	 1,091	 0.103	 0.101	 0.022	 0.680	
	
Notes:	 	 RERSouth-South,	 RERSouth-North,	 RERNorth-South,	 and	 RERNorth-North	 refer	 to	 annual	 average	 RER	 between	

Southern	 and	 Northern	 country	 pairs	 (increase	 is	 depreciation).	 	 VolatilitySouth-South,	 VolatilitySouth-North,	

VolatilityNorth-South,	VolatilityNorth-North	refer	to	RER	volatility	between	Southern	and	Northern	country	pairs.	

ExpHigh/TotalSouth,	 ExpHigh/TotalNorth,	 ExpMedium/TotalSouth,	 ExpMedium/TotalNorth,	 ExpLow/TotalSouth,	

ExpLow/TotalNorth,	ExpResource/TotalSouth,	ExpResource/TotalNorth,	ExpPrimary/TotalSouth,	ExpPrimary/TotalNorth	refer	to	the	

share	of	high,	medium,	low,	resource-intensive	and	primary	goods	in	bilateral	exports	from	the	South	and	

the	North.	HCI	is	the	Herfindahl	Concentration	Index.	HCIS	(HCIN)	is	the	HCI	for	the	South	(North).	 	



	

	 46 

Table	3:	Exchange	Rate	Volatility	and	Trade	Structure	

	
(1)	 (2)	 (3)	 (4)	 (5)	 (6)	

	
Total	 High	 Medium	 Low	 Resource	 Primary	

lnRERijt	 0.169***	 -0.039	 0.362***	 0.276***	 0.328***	 -0.052	

	
(0.055)	 (0.078)	 (0.074)	 (0.083)	 (0.064)	 (0.120)	

Volatilityijt	 -7.893**	 -4.621	 -3.535	 -18.00***	 -8.149***	 -7.285**	

	
(3.390)	 (6.946)	 (3.546)	 (6.354)	 (2.114)	 (3.592)	

lnYit	 0.850***	 1.060***	 1.121***	 0.578***	 0.800***	 0.525***	

	
(0.022)	 (0.042)	 (0.043)	 (0.026)	 (0.031)	 (0.041)	

lnYjt	 0.916***	 1.037***	 0.804***	 1.013***	 0.809***	 0.920***	

	
(0.031)	 (0.053)	 (0.040)	 (0.066)	 (0.023)	 (0.042)	

lnPopit	 0.0014	 0.029	 -0.117***	 0.451***	 -0.124***	 -0.113*	

	
(0.033)	 (0.057)	 (0.045)	 (0.044)	 (0.047)	 (0.059)	

lnPopjt	 -0.084***	 -0.062	 0.032	 -0.135***	 -0.030	 -0.185***	

	
(0.029)	 (0.052)	 (0.029)	 (0.049)	 (0.031)	 (0.046)	

Contigij	 0.396***	 0.192	 0.531***	 0.573***	 0.278***	 0.294*	

	
(0.132)	 (0.207)	 (0.155)	 (0.178)	 (0.097)	 (0.159)	

Languageij	 0.120	 0.136	 0.044	 0.154	 0.063	 0.0181	

	
(0.100)	 (0.153)	 (0.127)	 (0.148)	 (0.103)	 (0.165)	

Colonyij	 0.234**	 0.342***	 0.038	 0.142	 0.449***	 0.069	

	
(0.091)	 (0.113)	 (0.143)	 (0.154)	 (0.103)	 (0.210)	

Comcolij	 0.341	 0.416	 0.317	 0.093	 0.819***	 0.285	

	
(0.222)	 (0.376)	 (0.215)	 (0.361)	 (0.191)	 (0.311)	

Curcolij	 0.628	 0.831	 0.946*	 1.196	 0.985**	 -0.725	

	
(0.519)	 (0.555)	 (0.512)	 (0.747)	 (0.459)	 (0.681)	

Col45ij	 0.003	 -0.160	 0.074	 0.440*	 -9.07e-05	 -0.021	

	
(0.233)	 (0.283)	 (0.266)	 (0.250)	 (0.217)	 (0.365)	

Smctryij	 0.313	 0.295	 0.191	 0.393	 0.138	 0.444	

	
(0.264)	 (0.321)	 (0.247)	 (0.317)	 (0.236)	 (0.415)	

Landlij	 -0.174***	 0.115	 -0.048	 -0.144*	 -0.452***	 -0.640***	

	
(0.062)	 (0.089)	 (0.087)	 (0.080)	 (0.076)	 (0.107)	

lnDistij	 -0.595***	 -0.493***	 -0.584***	 -0.514***	 -0.671***	 -0.715***	

	
(0.039)	 (0.058)	 (0.049)	 (0.057)	 (0.038)	 (0.061)	

lnAreaij	 -0.101***	 -0.241***	 -0.114***	 -0.184***	 -0.078***	 0.145***	

	
(0.014)	 (0.028)	 (0.016)	 (0.019)	 (0.017)	 (0.023)	

PTAijt	 0.286***	 0.448***	 0.456***	 0.201**	 0.353***	 0.069	

	
(0.057)	 (0.092)	 (0.073)	 (0.084)	 (0.056)	 (0.098)	

MRVolatility	 5.086	 -6.257	 0.593	 9.724**	 6.579***	 7.564**	
	 (3.227)	 (6.513)	 (3.661)	 (4.292)	 (2.187)	 (3.547)	
MRT	 Yes	 Yes	 Yes	 Yes	 Yes	 Yes	
Year	fe	 Yes	 Yes	 Yes	 Yes	 Yes	 Yes	
Observations	 425,686	 300,984	 331,745	 345,351	 342,066	 322,329	
R-squared	 0.759	 0.619	 0.742	 0.588	 0.669	 0.506	
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Notes:	The	dependent	variable	is	the	level	of	nominal	non-zero	bilateral	exports	from	country	 i	 to	 j.	All	

regressions	include	a	full	set	of	year	fixed	effects.	Total	refers	to	total	exports,	High,	Medium,	and	Low	refer	

to	high,	medium	and	low	technology	and	skill	intensive	manufactures	exports,	Resource	and	Primary	refer	

to	resource-intensive	manufactures	and	primary	goods	exports.	MRVolatility	is	the	multilateral	resistance	

term	for	real	exchange	rate	volatility	(Volatility).	For	other	variable	definitions,	refer	to	Table	1.	*,	**,	and	

***	refer	to	significance	at	10%,	5%	ad	1%	levels.	Year	fe	is	year	fixed	effects,	and	MRT	is	the	multilateral	

resistance	terms.	Standard	errors	in	parenthesis	are	clustered	at	country-pair	level.	
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Table	4:	Exchange	rate	depreciation,	trade	structure	and	direction	of	trade		
	
lnRERijt	 (1)	 (2)	 (3)	 (4)	 (5)	 (6)	

	
Total	 High	 Medium	 Low	 Resource	 Primary	

South-South	 0.247***	 0.063	 0.336***	 0.306*	 0.496***	 0.131	

	
(0.088)	 (0.180)	 (0.100)	 (0.173)	 (0.093)	 (0.123)	

Observations	 228,564	 136,817	 160,086	 167,299	 163,735	 150,749	
R-squared	 0.686	 0.696	 0.717	 0.739	 0.473	 0.251	
South-North	 0.091	 0.422*	 0.509***	 0.094	 0.567***	 -0.161	

	
(0.114)	 (0.217)	 (0.130)	 (0.112)	 (0.158)	 (0.168)	

Observations	 86,728	 60,760	 65,249	 73,119	 73,398	 75,667	
R-squared	 0.832	 0.861	 0.871	 0.901	 0.645	 0.398	
North-South	 0.146**	 -0.014	 0.197***	 0.172**	 0.073	 0.377***	

	
(0.062)	 (0.084)	 (0.075)	 (0.068)	 (0.079)	 (0.125)	

Observations	 88,311	 81,609	 84,409	 82,895	 82,874	 73,881	
R-squared	 0.864	 0.827	 0.874	 0.842	 0.578	 0.721	
North-North	 0.329**	 0.163	 0.434**	 0.190	 -0.054	 0.942**	

	
(0.132)	 (0.167)	 (0.195)	 (0.185)	 (0.174)	 (0.384)	

Observations	 22,083	 21,798	 22,001	 22,038	 22,059	 22,032	
R-squared	 0.911	 0.816	 0.835	 0.865	 0.875	 0.809	
	
Notes:	The	dependent	 variable	 is	 the	 level	 of	 positive	bilateral	 exports	 (in	 current	USD).	The	 reported	

coefficient	estimates	are	for	the	(log)	level	of	real	exchange	rate.	*,	**,	and	***	refer	to	significance	at	10%,	

5%	ad	1%	levels.	All	regressions	include	the	same	set	of	(unreported)	gravity	controls	and	fixed	effects	as	

in	Table	3.		
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Table	5:	Exchange	rate	volatility,	trade	structure	and	direction	of	trade		
	

	
(1)	 (2)	 (3)	 (4)	 (5)	 (6)	

Volatilityijt	 Total	 High	 Medium	 Low	 Resource	 Primary	
South-South	 -7.632***	 2.765	 -10.33***	 -9.702***	 -5.402*	 -7.695	

	
(2.295)	 (6.129)	 (2.524)	 (2.861)	 (3.215)	 (5.123)	

South-North	 -15.52***	 -26.16***	 -19.50***	 -38.67***	 -5.899	 1.328	

	
(5.446)	 (9.661)	 (4.973)	 (4.677)	 (6.701)	 (8.351)	

North-South	 -5.097*	 -3.923	 -0.651	 -0.987	 -1.249	 -17.31***	

	
(2.883)	 (3.876)	 (3.367)	 (3.155)	 (6.485)	 (4.866)	

North-North	 -9.799***	 -5.675*	 -15.65***	 -10.12***	 -8.646***	 -3.702	

	
(2.557)	 (3.381)	 (5.164)	 (2.877)	 (2.635)	 (5.166)	

	
Notes:	Number	of	observations	and	R-squared	are	given	in	Table	4	for	each	product	group	and	in	each	

direction	of	trade.	The	dependent	variable	is	the	level	of	positive	bilateral	exports	(in	current	USD).	*,	**,	

and	 ***	 refer	 to	 significance	 at	 10%,	 5%	 ad	 1%	 levels.	 The	 reported	 coefficient	 estimates	 are	 for	 the	

exchange	 rate	 volatility.	All	 regressions	 include	 the	 same	 set	 of	 gravity	 controls	 and	 fixed	 effects	 as	 in	

Table	3.		
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Table	6:	OECD	classification	of	technology-and-skill-intensity	

	 (1)	 (2)	 (3)	 (4)	 (5)	
	

High	
Medium-
high	

Medium-
low	 Low	 Others	

lnRERijt	 0.158	 0.292***	 0.371***	 0.122*	 0.061	
	 (0.129)	 (0.087)	 (0.049)	 (0.069)	 (0.098)	
Volatilityijt	 1.565	 -8.989	 -3.612	 -13.16**	 -6.627**	
	 (6.857)	 (5.817)	 (2.957)	 (5.938)	 (3.334)	
Gravity	Terms	 Yes	 Yes	 Yes	 Yes	 Yes	
Year	fe	 Yes	 Yes	 Yes	 Yes	 Yes	
MRT	 Yes	 Yes	 Yes	 Yes	 Yes	
Observations	 220,042	 316,133	 337,391	 373,404	 356,384	
R-squared	 0.547	 0.661	 0.797	 0.646	 0.486	
	
Notes:	The	dependent	variable	is	the	level	of	positive	bilateral	exports.	The	reported	coefficient	estimates	

are	for	the	effects	of	real	exchange	rate	and	real	exchange	rate	volatility.	*,	**,	and	***	refer	to	significance	

at	10%,	5%	ad	1%	levels.	All	regressions	include	the	same	set	of	gravity	controls	as	in	previous	tables.		
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Table	7:	OECD	classification	and	direction	of	trade	

	
(1)	 (2)	 (3)	 (4)	 (5)	

	
High	 Medium-high		 Medium-low		 Low	 Others	

Part	A:	exchange	rate	levels	(lnRERijt)	
South-South	 0.135	 0.343***	 0.422***	 0.194	 0.190	

	
(0.253)	 (0.116)	 (0.079)	 (0.160)	 (0.116)	

South-North	 0.166	 0.554***	 0.700***	 0.142	 -0.098	

	
(0.226)	 (0.196)	 (0.124)	 (0.102)	 (0.164)	

North-South	 0.332***	 0.245***	 0.092	 -0.026	 0.271**	

	
(0.069)	 (0.083)	 (0.068)	 (0.072)	 (0.121)	

North-North	 0.134	 0.477**	 0.0814	 0.164	 0.751**	

	
(0.191)	 (0.210)	 (0.134)	 (0.149)	 (0.294)	

Part	B:	Exchange	rate	volatility	(Volatilityijt)	
South-South	 2.871	 -5.851*	 -7.492***	 -4.323	 -8.009	

	
(9.502)	 (3.355)	 (2.109)	 (4.167)	 (4.993)	

South-North	 -1.976	 -31.35***	 -6.978	 -31.42***	 -1.212	

	
(9.416)	 (7.645)	 (6.041)	 (5.259)	 (7.485)	

North-South	 7.504*	 -5.373	 1.569	 -10.15***	 -11.34	

	
(4.026)	 (3.622)	 (3.152)	 (3.313)	 (8.792)	

North-North	 -1.437	 -17.55***	 -8.014***	 -11.13***	 -2.748	
	 (3.162)	 (5.627)	 (2.796)	 (2.849)	 (4.083)	
	
Notes:	The	dependent	variable	is	the	level	of	positive	bilateral	exports.	The	reported	coefficient	estimates	

are	for	the	effects	of	real	exchange	rate	and	real	exchange	rate	volatility.	*,	**,	and	***	refer	to	significance	

at	10%,	5%	ad	1%	levels.	All	regressions	include	the	same	set	of	gravity	controls	as	in	previous	tables.	
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Table	8:	Missing	and	zero	trade	

	

	
(1)	 (2)	 (3)	 (4)	 (5)	 (6)	

	
Total	 High	 Medium	 Low	 Resource	 Primary	

lnRERijt	 0.166***	 -0.023	 0.365***	 0.290***	 0.336***	 -0.040	

	
(0.055)	 (0.078)	 (0.072)	 (0.086)	 (0.065)	 (0.119)	

Volatilityijt	 -7.929***	 -4.985	 -3.614	 -16.71***	 -7.724***	 -6.341***	

	
(3.000)	 (6.848)	 (3.549)	 (5.304)	 (1.501)	 (2.145)	

Gravity	Terms	 Yes	 Yes	 Yes	 Yes	 Yes	 Yes	
Year	fe	 Yes	 Yes	 Yes	 Yes	 Yes	 Yes	
MRT	 Yes	 Yes	 Yes	 Yes	 Yes	 Yes	
Observations	 678,592	 678,592	 678,592	 678,592	 678,592	 678,592	
R-squared	 0.758	 0.615	 0.741	 0.593	 0.663	 0.509	
	
Notes:	 The	 dependent	 variable	 is	 the	 level	 of	 bilateral	 exports	 between	 all	 possible	 country	 pairs	 and	

includes	missing	and	zero	trade	flows,	which	are	recorded	as	zero.	*,	**,	and	***	refer	to	significance	at	

10%,	5%	ad	1%	levels.	For	other	variable	definitions	refer	to	Table	3.		

	


