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ABSTRACT	

We	 applied	 a	 non-parametric	 data	 envelopment	 analysis	 approach	 to	 measure	 the	
technical	efficiency	of	Afghanistan	banks	from	2009	to	2014.	In	the	first	stage,	we	used	CCR	
and	BBC	models	with	the	assumption	of	both	constant	return	to	scale	and	variable	return	to	
scale.	 In	 the	 second	 stage	we	 used	 a	DEA	window	analysis	 to	 assess	 the	 performance	 of	
Afghan	banks	form	2009	to	2014.	 In	the	 last	stage	we	used	a	DEA	Malmquist	total	 factor	
productivity	approach.	The	DEA	results	suggest	that	five	banks	are	CCR	and	seven	banks	are	
BCC	 efficient	 respectively,	 and	 positioned	 on	 the	 efficient	 frontier	 that	 should	 be	
benchmarked	to	other	Afghan	banks,	as	they	were	the	only	banks	that	were	efficient	form	
2009	 to	2014.	 In	 the	 second	stage,	based	on	window	analysis	 results,	 six	 local	banks	and	
only	one	foreign	bank	were	technically	efficient,	where	the	remaining	banks	were	inefficient	
during	the	period	of	the	study.	Based	on	the	Malmquist	DEA	approach	Afghanistan	banks	
remain	constant	in	terms	of	productivity.		Only	Five	local	banks	out	14	banks	have	increased	
their	productivity	during	the	period	of	this	study,	while	the	other	banks,	including	braches	of	
foreign	 banks,	 showed	 decline	 in	 productivity	 form	 2009	 to	 2014.	 The	 main	 sources	 of	
stability	 in	 productivity	 for	 Afghan	 banks	 are	 attributed	 to	 efficiency	 change	 rather	 than	
technological	innovation.		
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INTRODUCTION	
Effective	 and	 efficient	 uses	 of	 resources	 are	 key	 objectives	 for	 every	 bank.	 Banking	

efficiency	has	always	been	an	important	topic	in	financial	research.	Increasing	competition	
for	 financial	 services	 and	 technological	 innovation	 put	 greater	 emphasis	 on	 banking	
efficiency	 (Spong,	 K.,	 Sullivan,	 R.	 J.,	 &	 DeYoung,	 R.	 1995).	 Recent	 research	 shows	 that	
efficiency	 is	 a	 critical	 factor	 in	 remaining	 competitive,	 where	 efficient	 banks	 have	
competitive	 advantages	 and	 substantially	 lower	 costs	 over	 inefficient	 banks	 (Spong	 et	 al	
1995).	 ICT,	 or	 in	 general	 technological	 innovation	 in	 the	 form	 of	 data	 processing	 and	
improvement	 in	 communications,	adds	greater	emphasis	 to	 the	efficiency	of	banks.	 Such	
technological	 innovation	 provides	 more	 opportunities	 to	 raise	 productivity	 and	 deliver	
many	services	through	electronic	means.	A	large	number	of	banks	are	automating	many	of	
their	operations,	and	finding	cost	effective	ways	to	introduce	new	services.		
In	 general,	 the	 financial	 sector	 as	 a	 whole	 plays	 a	 key	 role	 in	 allocating	 the	 economy’s	
financial	resources.	In	order	to	allocate	these	resources	effectively,	the	efficiency	of	banks	
is	an	important	topic	for	management	and	policy	makers.	Based	on	mentioned	trends,	the	
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main	objective	of	bank	management	is	to	control	costs	and	utilize	resources	in	an	effective	
and	efficient	manner,	which	is	the	key	factor	in	banking	success.	
The	 efficiency	 of	 the	 banking	 industry	 has	 attracted	 a	 large	 numbers	 of	 researchers’	
attention	in	last	three	decades.	The	term	efficiency	in	economics	can	be	defined	as	how	a	
system	 or	 an	 organization	 performs	 well,	 with	 given	 inputs	 and	 generated	 maximum	
output	without	changing	input.	Efficiency	can	be	improved	if	more	outputs	are	generated	
without	 changing	 inputs	 or	 reducing	 the	 number	 inputs	 without	 changing	 outputs.	 	 The	
efficiency	of	the	banking	industry	can	be	estimated	using	either	a	parametric	method,	such	
as	 stochastic	 frontier	 analysis,	 or	 a	 non-parametric	 method,	 such	 as	 data	 envelopment	
analysis.		
	

AFGHANISTAN	BANKING	INDUSTRY	
During	 three	decades	of	conflict,	 the	 financial	and	banking	systems	of	Afghanistan	

were	 devastated.	 The	 Afghan	 banking	 industry	 was	 comprised	 of	 six	 state-owned	
commercial	banks	that	were	largely	inactive,	and	were	mainly	located	in	the	capital,	Kabul,	
with	 few	branches	 in	 the	big	cities.	 In	 late	2001,	after	 the	military	 intervention	of	United	
States	 and	 their	 allies,	 the	 Afghan	 banking	 system	 grew	 dramatically,	 with	 an	 influx	 of	
international	 aid,	 expansion	 of	 public	 services,	 and	 the	 entry	 of	 local	 and	 international	
companies;	 all	 required	 banking	 services	 to	 support	 their	 operations.	 The	 growth	 of	
financial	services	in	the	Afghan	modern	banking	industry	is	in	the	initial	stages,	with	a	total	
experience	 of	 no	 more	 than	 ten	 years.	 This	 is	 considered	 a	 challenge	 as	 well	 as	 an	
opportunity.	 The	 issues	 of	 security	 and	 banking	 culture	 are	 the	 biggest	 obstacles	 to	
productivity	growth	for	Afghan	banks.	Meanwhile,	the	banking	industry	in	Afghanistan	is	a	
newly	 established	 industry	 with	 number	 of	 challenges	 in	 the	 areas	 of	 technology,	
standards,	experiences,	and	regulatory	frameworks.	On	other	hand,	the	current	situation	in	
the	Afghan	banking	industry	can	be	counted	as	an	opportunity	to	create	a	vision,	and	work	
toward	building	an	inclusive	financial	system	plan	in	Afghanistan	by	adopting	international	
standards	with	local	implications,	where	banking	services	should	be	in	a	position	to	target	
the	 whole	 of	 Afghanistan	 in	 the	 long-term.	 In	 Afghanistan,	 as	 of	 2014,	 16	 banks	 were	
operating:	 	 three	 state-owned	 banks,	 nine	 privately	 owned	 commercial	 banks	 and	 three	
branches	 of	 foreign	 banks	 (ABA.com).	 In	 Afghanistan,	 due	 to	 the	 absence	 of	 a	 formal	
capital	 market,	 the	 banking	 system	 plays	 a	 major	 role	 in	 the	 financial	 system.	 It	 is	
developing	rapidly	despite	deficiencies	in	the	legal	framework	(IMF,	2009	p.4).	The	growth	
in	 deposits	 and	 the	 size	of	 the	banking	 sector	 in	Afghanistan	 are	 two	 great	 outcomes	of	
market	economy	reforms	undertaken	in	the	last	decade.	In	recent	years	the	growth	in	the	
size	 of	 the	 banking	 sector	 remained	 constrained	 due	 to	 growing	 economic	 and	 political	
uncertainty	 (ABA.com).	 In	the	 last	three	quarters	 in	2013,	the	total	number	of	depositors	
declined	significantly	form	3,402,417	to	2,695,139.	The	decline	in	the	number	of	depositors	
is	 mainly	 attributed	 to	 the	 declining	 aggregate	 economic	 activity	 and	 uncertain	 political	
outlook	(ABA.com).			

The	banking	sector	in	Afghanistan	faced	many	challenges	due	to	a	weak	governance	
system.	 In	early	September	2010,	 the	banking	 sector	 in	Afghanistan	experienced	a	major	
setback	 when	 the	 news	 of	 widespread	 fraud	 at	 the	 Kabul	 bank,	 Afghanistan`s	 largest	
private	bank,	caused	the	withdrawal	of	almost	half	of	the	bank`s	deposits,	nearly	causing	
the	 collapse	 of	 the	 country`s	 largest	 bank	 and	 provider	 of	 government	 salaries	 (SIGAR,	
2014).	The	Kabul	bank	crisis	resulted	in	the	loss	of	$800	million	to	afghan	government	and	
its	 people.	 Furthermore,	 the	 Kabul	 bank	 crisis	 highlights	 the	 weak	 governance	 of	 the	
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Afghan	 central	 bank	 in	 regulating	 the	 banking	 system,	 enforcing	 bank	 supervision,	 and	
implementing	 international	 standards.	 Despite	 this	 crisis,	 the	 Afghan	 banking	 sector	
remains	weak	and	at	risk	of	further	instability.	
	

STATEMENT	OF	PROBLEM	
Since	2001,	 the	Afghan	banking	 industry	experienced	a	phenomenal	 increase	 from	

three	state-owned	banks	to	15	commercial	banks,	as	of	2016.	The	Efficiency	of	the	Afghan	
banking	industry	is	very	important	for	the	following	reasons.	First,	after	the	fraud	scandal	
in	 one	 of	 Afghanistan’s	 largest	 banks,	 Kabul	 bank,	 the	 banking	 sector	 is	 under	 strict	
supervision	of	the	Afghan	Central	bank	and	international	organizations.	It	is	very	important	
for	 managers	 and	 policy	 makers	 of	 Afghan	 banks	 to	 utilize	 their	 resources	 efficiently.	
Second,	due	to	increasing	competition	and	technological	innovations	the	inefficient	banks	
will	be	put	out	of	the	market	by	more	efficient	banks.	Third,	banks	play	an	important	role	in	
Afghanistan’s	financial	market	due	to	the	absence	of	a	formal	capital	market,	where	banks	
provide	 loans	 and	 other	 investment	 opportunities	 for	 the	 private	 sector.	 Fourth,	 the	
efficiency	 of	 banks	 is	 very	 important	 for	 customers,	 where	 efficient	 banks	 have	 a	 high	
quality	of	services.	Finally,	the	efficiency	of	banking	 is	 important	for	regulators	and	policy	
makers	to	formulate	polices	that	can	affect	the	banking	sector	and	economy	of	Afghanistan	
as	a	whole.	

1. Does	the	size	of	a	bank	influence	its	efficiency	level?	
2. Are	local	banks	more	efficient	than	branches	of	foreign	banks	in	Afghanistan?	
3. How	does	technical	efficiency	compare	among	the	banks?	
4. Does	bank	profitability	have	an	impact	on	efficiency	level?	

	
LITERATURE	REVIEW	

Efficiency	 in	 banking	 has	 been	 attracting	 the	 attention	 of	 a	 larger	 number	 of	
researchers	for	many	years.	The	majority	of	these	researchers	focus	on	the	efficiency	level	
of	 the	 banking	 industry	 in	 both	 developing	 and	 developed	 countries.	 Many	 researchers	
have	 used	 a	 parametric	 method	 and	 non-parametric	 approach	 to	 measure	 banking	
efficiency.	 We	 divided	 banking	 efficiency	 in	 two	 categories	 around	 the	 world.	 The	 first	
category	is	the	efficiency	of	banking	using	the	DEA	non-parametric	approach	for	a	group	of	
countries	and	the	second	category	is	the	efficiency	banking	using	DEA	in	a	single	country.		
Pastor,	 Jose,	 Perez,	 Francisco,	 Quesada,	 and	 Javier	 (1997)	 compared	 the	 efficiency,	
productivity	 and	 differences	 in	 the	 technology	 of	 different	 European	 and	 Unites	 States	
banks	 for	 the	 year	 1992.	 In	 their	 studies	 they	 choose	168	banks	 in	 the	U.S.,	 67	banks	 in	
France,	59	banks	in	Spain,	44	banks	in	Austria,	31	banks	in	Italy,	22	banks	in	Germany,	18	
banks	in	the	U.K.,	and	17	banks	in	Belgium.	They	used	the	DEA	approach	to	investigate	the	
efficiency	level	of	banks	in	their	study.	They	chose	two	inputs	(non-	interest	expenses	and	
personal	 expenses)	 and	 three	 outputs	 (loans,	 other	 productive	 assets,	 and	 deposits)	 to	
analyze	 the	 efficiency	 level	 banks.	 Based	 on	 their	 findings	 on	 cross-country	 efficiency	
scores,	 the	 banks	 from	 Spain,	 Denmark,	 and	 Portugal	 are	 relatively	 the	most	 technically	
efficient	 while	 the	 banks	 from	 France	 and	 Italy	 are	 found	 to	 be	 less	 efficient.	 They	 also	
found	that	the	banks	in	the	United	States,	Austria,	and	Germany	were	scale	inefficient.		

Casu	 and	 Molyneux	 (2003)	 used	 the	 DEA	 approach	 to	 investigate	 weather	 the	
efficiency	 level	 of	 the	 banking	 system	 in	 five	 European	 countries	 (France,	 Spain,	 United	
Kingdom,	Italy,	and	Germany)	from	1993	to	1997	has	been	improved?	They	also	evaluated	
the	determinants	of	European	bank	efficiency	using	the	Tobit	regression	model	in	order	to	
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evaluate	the	county-specific	factors	relating	to	efficiency.	They	specified	two	inputs	(total	
costs	and	total	deposits)	and	two	outputs	(total	loans	and	other	earning	assets).	Based	on	
their	 study,	 the	 DEA	 results	 show	 a	 low	 average	 level	 of	 efficiency	 during	 the	 period	 of	
study.	Casu	and	Molyneux	(2003)	found	that	except	the	banks	in	Italy,	the	sample	showed	
there	are	slight	 improvements	 in	the	average	efficiency	of	the	banking	system	during	the	
period	of	 the	study.	They	concluded	that	 the	efficiency	difference	 found	 in	 the	European	
banking	system	is	due	to	the	country	specific	aspects	of	the	banking	technology.	

Miller	and	Noulas	(1996)	used	the	DEA	approach	to	measure	the	relative	technical	
efficiency	 of	 201	 large	 commercial	 banks	 in	 the	 Unites	 States	 from	 1984	 to	 1990.	 They	
specified	 four	 inputs	 (total	 transactions	 deposits,	 total	 non-transactional	 deposits,	 total	
interest	 expense	 and	 total	 non-interest	 expenses)	 and	 six	 outputs	 (commercial	 and	
industrial	loans,	consumer	loans,	real	estate	loans,	investments,	total	interest	income,	and	
total	 non-interest	 income).	 They	 found	 that	 the	 average	 inefficiency	 (pure	 technical	 and	
scale)	 across	 all	 201	 banks	 in	 the	United	 States	 is	 small,	 at	 just	 over	 5	 percent,	which	 is	
much	 lower	 then	 the	previous	 studies.	 In	 addition,	 the	 larger	 and	more	profitable	banks	
had	 a	 higher	 level	 of	 technical	 efficiency.	 Their	 findings	 further	 indicated	 that	 market	
power	does	not	affect	efficiency.	

Akhtar	and	Nishat	(2002)	used	the	DEA	approach	to	measure	the	technical	efficiency	
of	46	commercial	(25	local	and	21	foreign)	banks	in	Pakistan	for	the	year	1998.	He	specified	
two	outputs	(investment	and	loans)	and	two	inputs	(deposits	and	capital).	Based	on	their	
results,	 private	 banks	were	 efficient	 compared	 to	 other	 banks	 in	 the	 study.	 They	 further	
added	 that	 the	 high	 efficiency	 of	 private	 banks	 was	 attributed	 to	 the	 extensive	 branch	
network,	 high	 distribution	 power,	 and	 stable	 retail	market	 size.	 They	 concluded	 that	 the	
Pakistani	banking	sector	needed	improvement	in	efficiency	through	a	combined	effort	from	
banks	and	government.	

Sathye	(2003)	applied	the	DEA	model	to	estimate	the	efficiency	level	of	three	groups	
of	banks	(publicly	owned,	privately	owned	and	foreign	banks)	in	India	from	1997	to	1998.	
He	constructed	two	DEA	models	to	show	how	the	efficiency	score	varied	with	a	change	in	
inputs	 and	 outputs.	 In	Model	 A,	 he	 used	 two	 inputs	 (interest	 expenses	 and	 non-interest	
expenses)	and	 two	outputs	 (net	 interest	 income	and	non-interest	 income.	 In	Model	B	he	
changed	the	 inputs	(total	deposits	and	numbers	of	staff)	and	the	output	net	 interest	was	
replaced	 to	 net	 loan.	 His	 results	 indicated	 that	 in	Model	 A	 the	mean	 efficiency	 score	 of	
public	banks	are	higher	 than	private	 sector	and	 foreign	banks.	But	 in	Model	B	 the	public	
banks	 had	 lower	mean	 efficiency	 scores	 then	 the	 foreign	 banks,	 and	higher	 than	private	
banks	in	India.	Based	on	his	findings	most	banks	in	the	frontier	are	foreign	banks.		

Sufian	(2006)	used	data	envelopment	analysis	to	investigate	the	performance	of	the	
Malaysian	 Islamic	 banking	 sector	 from	 2001	 to	 2005.	 He	 employed	 two	 different	
approaches	to	differentiate	how	efficiency	scores	vary	with	changes	in	inputs	and	outputs.	
He	also	evaluated	the	impact	of	risk	factors	for	Islamic	bank	efficiency,	which	incorporated	
problem	loans	as	non-discretionary	input	variables	in	his	analysis.	

He	 used	 two	 alternative	 DEA	 models.	 In	 Model	 A,	 Malaysian	 Islamic	 banks	 were	
considered	as	multi-product	firms	that	produced	two	outputs	(total	loans	and	investment)	
by	employing	one	input	(total	deposits).	In	Model	B,	loan	loss	provision	is	incorporated	as	
an	 input	 variable	 to	 assess	 the	 importance	 of	 risk	 and	 lending	 quality	 problems	 in	
explaining	 the	 efficiency	 of	 Malaysian	 Islamic	 banks.	 He	 found	 that	 the	 foreign	 banks	
exhibited	 higher	 technical	 efficiency	 compared	 to	 domestic	 banks.	 These	 findings	 were	
validated	by	a	series	of	parametric	and	non-parametric	tests.	The	 inclusion	of	risk	factors	
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had	 a	 mixed	 impact	 on	 Malaysian	 Islamic	 banks.	 His	 result	 suggest	 that	 “	 potential	
economies	of	 scale	may	be	overestimated	when	 risk	 factors	are	excluded,	pure	 technical	
efficiency	estimates	on	the	other	hand	tend	to	be	much	more	sensitive	to	the	exclusion	of	
risk	factors”.	

Alkhathlan	and	Malik	(2010)	used	the	DEA	model	to	evaluate	the	relative	efficiency	
of	 Saudi	 Banks	 from	 2003	 to	 2008.	 They	 applied	 two	 basic	 DEA	 models,	 the	 Charnes-
Cooper-Rhodes	 (CCR)	 and	 the	Banker-Charnes-Cooper	 (BCC)	models,	 in	 their	 study.	 They	
specified	 three	 inputs	 (operating	expenses,	equity	capital,	and	deposits)	and	two	outputs	
(loans	 and	 advances).	 They	 suggested	 that	 majority	 of	 banks	 in	 the	 Kingdom	 of	 Saudi	
Arabia	 efficiently	 managed	 their	 financial	 resources.	 They	 also	 found	 that	 in	 2007	 five	
banks	were	CCR	efficient	and	six	banks	were	BCC	efficient.	

In	 view	 of	 the	 banking	 efficiency	 literature	 discussed,	 major	 studies	 in	 banking	
efficiency	 have	 been	 conducted	 extensively	 for	 the	 United	 States	 and	 European	
commercial	banks,	and	other	developing	countries.	Unfortunately	no	study	has	been	done	
to	 investigate	 the	 technical	 efficiency	of	Afghanistan’s	banking	 industry.	 Therefore,	more	
empirical	 work	 is	 needed	 on	 the	 banking	 efficiency	 in	 Afghanistan;	 one	 of	 the	 major	
objectives	 of	 this	 study	 is	 to	 measure	 the	 technical	 efficiency	 of	 Afghanistan’s	 banking	
industry	 by	 applying	 a	 non-parametric	 data	 envelopment	 analysis	 approach	 to	 fill	 the	
literature	gap	in	this	area.	Overall,	the	literature	on	measuring	banking	efficiency	that	has	
been	 presented	 here	 enables	 us	 to	 choose	 convenient	 outputs	 and	 inputs	 to	 use	 in	 this	
study.	
	

METHODOLOGY	
In	last	four	decades,	the	measurement	of	efficiency	has	attracted	the	attention	of	

many	researchers.	It	has	significant	importance	for	bank	managerial	policies	and	strategies.	
Furthermore,	efficiency	 in	general	 terms	means	how	 to	do	 something	with	out	waste.	 In	
Economics	there	are	two	main	approaches	to	measure	the	technical	efficiency	of	a	system.	
One	is	based	on	a	parametric	model	(econometric	model)	and	the	other	is	based	on	non-
parametric	model.	These	 two	approaches	use	different	methods	 to	envelope	data	and	 in	
applying	this	method	they	use	a	different	approach	when	addressing	random	noise	and	for	
flexibility	in	the	structure	of	production	technology	(Porcelli,	2009).	These	methods	differ	in	
many	ways.	 The	 econometric	 approach	 is	 a	 parametric	 approach,	 and,	 as	 result,	 suffers	
from	 misspecification,	 while	 the	 non-parametric	 method	 is	 immune	 to	 any	 form	 of	
misspecification	(Porcelli,	2009).		The	efficiency	of	the	banking	industry	has	been	studied	by	
using	different	measures,	such	as	technical	efficiency,	allocative	efficiency,	scale	efficiency,	
and	economic	efficiency.	
	
Data	Envelopment	Analysis	(DEA)	

For	many	years	 the	efficiency	of	 firms	was	 calculated	by	using	 ratios;	 for	example	
dividing	total	output	by	total	input.	In	1957,	Farrell	et	al	expressed	that	overall	or	economic	
efficiency	 could	 be	 divided	 into	 two	 parts:	 technical	 efficiency	 and	 allocative	 efficiency.	
Based	on	Farrell’s	(1957)	work,	efficiency	was	measured	using	a	single	input	and	output.	In	
1962,	 Farrell	 and	 Fieldhouse	 extended	 the	 technique	 to	 include	 multiple	 inputs	 and	
outputs.	They	assigned	weights	to	each	input	and	output,	and	efficiency	was	expressed	as	
the	weighted	 sum	of	outputs	divided	by	weighted	 sum	of	 inputs.	 The	major	 challenge	 in	
Farrell`s	method	was	finding	common	weights	for	all	units.	Later	in	1978,	Charnes,	Cooper,	
and	Rhodes	addressed	this	problem.	Their	approach	allowed	each	unit	 to	choose	 its	own	



Asia	Pacific	Business	&	Economics	Perspectives,	Summer	2016,	4(1).	
	

89	 	

set	 of	 weights	 to	 maximize	 its	 efficiency	 compared	 to	 its	 peers.	 This	 method	 has	 been	
known	as	Data	envelopment	analysis.	

The	 data	 envelopment	 analysis	 is	 a	 non-parametric	 mathematical	 programing	
technique	developed	by	Charnes,	Cooper	and	Rhodes	(1978).	DEA	is	used	to	evaluate	the	
relative	efficiency	of	a	number	of	producers	or	decision-making	unites	(DMUs).	It	allows	us	
to	 compare	 the	 relative	 efficiency	 of	 DMUs	 by	 determining	 the	 efficient	 DMU	 as	 a	
benchmark.	 It	 determines	 the	 relatively	 efficient	 production	 frontier,	 based	 on	 the	
empirical	data	on	chosen	input	and	output	for	a	number	of	DMUs.	
In	DEA	the	efficiency	of	any	DMU	is	obtained	from	the	maximum	ratio	of	weighted	outputs	
to	weighted	 inputs	 subjected	 to	 conditions	 that	 are	 similar	 to	 ratios	 for	every	DMU,	and	
should	be	less	than	or	equal	to	unity	(Charnes,	Cooper	&	Rhodes,	1978).	DEA	has	capability	
to	 handle	 multiple	 inputs	 and	 outputs;	 it	 uses	 linear	 programing	 to	 construct	 a	 non-
parametric	 piece-wise	 surface	 over	 the	 data	 so	 as	 to	 be	 able	 to	 calculate	 the	 efficiency	
without	parameterizing	the	technology	(Porcelli,	F.,	2009).	

Figure	1	based	on	Zamuee	(2015)	shows	a	set	of	DMUs,	A,	B,	C,	D,	E,	F,	and	G,	with	
each	 DMU	 consuming	 a	 single	 input	 (number	 of	 employee)	 and	 producing	 two	 outputs	
(customer	and	sales).	Applying	DEA	approach	to	this	set	of	DMUs	will	identify	A,	B,	C,	and	D	
as	efficient	units	because	they	are	on	the	efficient	frontier	line	and	these	DMUs	will	make	
an	envelope	around	the	entire	data	set.	The	DMUs	E,	F,	and	G	are	inefficient	because	they	
are	 below	 the	 efficient	 frontier	 line.	 Unit	 E	 could	 become	 efficient	 and	 moved	 to	 the	
efficient	 frontier	 at	 point	 E’	 by	 decreasing	 its	 input	 or	 increasing	 its	 outputs.	 Unit	 A	 is	
closest	to	being	the	efficient	peer	of	E,	in	fact	is	the	model	unit	for	inefficient	unit	E.	apart	
from	determining	the	efficient	unit,	DEA	provide	guidelines	for	improvement	for	inefficient	
DMUs.	 In	 DEA,	 each	 inefficient	 DMU	 is	 referenced	 to	 at	 least	 one	 efficient	 DMU.	 It	 is	
compared	to	those	units	most	similar	to	itself.	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
Source:	Zamuee	(2015)	
Figure	1.	DEA	model	with	single	input	and	two	outputs	
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Banks	efficiency	measurement	method	
There	have	been	a	 large	number	of	researches	conducted	using	the	DEA	approach	

in	 the	 banking	 industry	 (Berger	 and	Humphrey	 1997).	 There	 is	 still	 no	 consensus	 on	 the	
best	method	for	measuring	the	efficiency	level	of	banking	system,	however	(Leong,	Dollery,	
and	 Coelli	 (1997).	 At	 least	 four	 different	 approaches	 have	 been	 used	 in	 this	 area;	
econometric	 (stochastic)	 frontier	 analysis,	 thick	 frontier	 (TFA)	 approach,	 the	 distribution-
free	approach,	and	the	DEA	approach.	Most	published	researches	on	the	banking	industry	
using	DEA	 can	be	 categorized	using	 three	main	DEA	models:	 production,	 intermediation,	
and	profitability	models.			

Production	 model:	 in	 the	 production	model,	 banks	 are	 considered	 as	 institutions	
that	 provide	 fee-based	 products	 and	 services	 to	 customers	 using	 different	 resources	
(ASMILD,	 PARADI,	 AGGARWALL,	 and	 SCHAFFNIT,	 2004).	 In	 this	 model,	 services	 and	
products	such	as	deposits	and	loans	are	considered	as	outputs	and	resources	such	as	labor,	
capital,	and	operating	expenses	are	considered	 inputs.	According	 to	ASMILD	et	al.	 (2004)	
the	production	model	is	used	for	studying	operational	efficiency	and	assumes	that	output	
is	 given	by	customer	demand.	 In	 this	model	 the	objective	of	 the	bank	 is	 to	minimize	 the	
consumption	of	inputs	by	delivering	banking	services.	

Intermediation	 model:	 in	 this	 model,	 banks	 are	 characterized	 as	 financial	
intermediaries	whose	function	is	to	collect	funds	in	the	form	of	deposits	and	other	loanable	
funds,	 and	 lend	 them	 as	 loans	 or	 other	 assets	 earning	 income	 	 (ASMILD,	 PARADI,	
AGGARWALL,	 and	 SCHAFFNIT,	 2004).	 The	 different	 funds	 that	 can	 be	 borrowed	 and	 the	
various	 costs	 incurred	 in	 the	preforming	of	 the	process	of	 intermediation	are	 considered	
inputs.	The	various	ways	that	fund	can	be	loaned	out	in	this	process	are	considered	outputs	

Profitability	model:	 like	the	production	model,	the	profitability	model	treats	banks	
as	production	facilities	that	convert	inputs	(expenses)	into	outputs	(revenues).	The	focus	in	
this	model	is	to	maximize	revenues	(ASMILD	et	al.	2004).	
	
The	CCR	Model	

The	CCR	model	is	one	of	the	basic	DEA	models	developed	by	Charnes,	Cooper,	and	
Rhodes	based	on	Farrell`s	method	to	measure	efficiency,	to	maximize	the	ratio	of	weighted	
output	over	weighted	 inputs	subject	 to	the	constraint	 that	no	other	decision	making	unit	
has	a	 ratio	 larger	 than	one	when	using	 the	same	weights.	They	 first	 introduced	 the	 term	
Decision-Making	 Unit	 (DMU)	 to	 describe	 the	 efficiency	 of	 organization	 under	 study.	
Suppose	there	are	n	decision-making	units	DMU1,	DMU2,	…,	DMUn:	with	m	inputs:	X1,	X2,	
X3…Xm	and	 s	 outputs:	 Y1,	 Y2,	 Y3…Ys.	 The	 following	 fractional	 programing	model	 can	 be	
solved	to	measure	the	relative	efficiency	of	DMUs.	
	
CCR	Input	oriented	Model:	
	

!"#  !! = !!
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!!"/ !!
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!!!
!!"	

	
	

!"#$%&' !" !!!
!!! !!"
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!!! !!"
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In	 the	above	ratio	 the	!!", !!"	(all	positive)	are	 the	known	outputs	and	 inputs	of	 jth	DMU	

respectively	and	 	are	the	variable	weights	for	given	inputs	and	outputs	to	be	
determined	 by	 solving	 the	 above	 ratio.	ℎ!	is	 the	 value	 of	 efficiency	 of	 DMU	under	 study	
and	!	is	 infinitesimal	constant	that	ensures	all	 the	weights	of	 inputs	and	outputs	must	be	
positive.	

The	main	objective	of	assigning	weights	to	inputs	and	outputs	is	to	maximize	the	
efficiency	of	the	DMU	under	evaluation.	The	constraint	in	the	above	ratio	means	that	the	
efficiency	 of	 other	 DMUs	 in	 the	 sample	 should	 not	 exceed	 one	 (Mikusova,	 2015).	 The	
numerator	of	the	above	ratio	should	transform	into	linear	programming.		

The	above	fractional	programing	model	can	be	transferred	to	a	linear	programing	
problem	(Charnes,	62).	
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The	above	fractional	program	is	equivalent	to	the	linear	program,	and	both	the	equations	
have	the	same	optimal	objective	value,	ho.	

When	!"#!	has	ℎ! ≤ 1,	 then	 the	DMU	 is	 considered	CCR-inefficient.	Therefore,	
there	must	be	at	least	one	constraint	for	optimal	weights	to	produce	equality	between	the	
left	 and	 the	 right	 hand	 side;	 otherwise	ℎ!	could	 be	 enlarged	 (Sowlati,	 T.,	 &	 Paradi,	 J.	 C.	
2004).	

The	dual	problem	of	equation	2	is	expressed	as	follow:	
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In	the	above	formulas	!!! 	and	!!  (! = 1, . . . , !	)	are	the	dual	variable	of	the	linear	program.	
!	Is	the	scalar	variable	(proportional	reduction),	which	should	apply	to	all	 inputs	of	DMU!	
in	order	to	be	come	efficient	(Sowlati,	2004).	

In	order	to	transform	the	above	dual	problem	into	the	linear	programing	standard	
form,	 slack	 variable	 !!!"# !! 	should	 be	 added	 to	 the	 model	 (Sowlati,	 2004).	 A	 slack	
variable	 is	 standard	 linear	 programing	 terminology	 for	 additional	 variables	 added	 to	 the	
model	in	order	to	convert	an	inequality	constraint	to	a	quality	constraint	(Sowlati,	2004).		
	

min !	
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!! , !"!, !"! ≥ 0   ! = 1,… , !  ! = 1, . . , !, ! = 1, . . ,!	
	
	

In	the	above	formulation	if	!	for	a	DMU	is	1,	but	the	slack	is	a	non-zero	variable,	it	
means	that	additional	improvement	is	in	the	efficiency	of	this	DMU	is	possible	by	reducing	
or	 increasing	specific	 inputs	or	outputs	 (Charnes,	Cooper	&	 	Rhodes,	1978).	This	problem	
was	removed	by	amending	the	objective	function	to	maximize	the	slack	variables,	without	
minimizing	!.	This	resulted	in	the	following	amended	objective	function:	
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Where	!	is	a	very	small	 constant	usually	chosen,	 therefore,	“optimization	can	be	
achieved	in	two	steps:	first	the	maximal	reduction	of	inputs	is	computed	by	the	optimal !,	
then	 movement	 on	 the	 efficient	 frontier	 is	 achieved	 using	 slack	 variable	
!!, !!"(Sowlati T. , 2004). 		
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A	DMU	will	be	considered	CCR-	efficient,	if	the	optimal	value	of	efficiency	is	equal	

to	1.	 Inefficient	DMUs	have	a	value	of	efficiency	 less	 than	1	 (Pavla	Mikusova,	2015).	 The	
fractional	program	is	equivalent	to	the	linear	program.	When	the	!"#!	has	ℎ!<1	than	it	is	
considered	as	CCR-inefficient.	
	
BBC	model:	

The	BBC,	model	was	developed	by	Banker,	et	al	(1984),	which	is	based	on	variable	
return	to	scale.	The	CCR	model	was	based	on	constant	return	to	scale	where	a	proportional	
increase	in	inputs	results	in	a	proportionate	increase	in	outputs.	
The	 BBC	 model	 estimates	 the	 pure	 technical	 efficiency	 of	 DMUs	 with	 reference	 to	 an	
efficient	 frontier	and	 identifies	weather	a	decision-making	unit	 is	operating	 in	 increasing,	
decreasing,	or	constant	return	to	scale	(Banker,	et	al.,	1984).	 In	the	CCR	model,	a	DMU	is	
considered	efficient,	it	must	be	both	scale	and	pure	technically	efficient.	For	a	DMU	to	be	
considered	BCC	efficient,	it	only	needs	to	be	pure	technically	efficient.				
	
BBC	input	oriented	model			

The	BCC	 input	oriented	model	 estimates	 the	efficiency	of	 a	DMU	by	 solving	 the	
following	linear	programing	problem.	
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The	dual	form	of	this	program	is	expressed	as:	
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Based	on	above	question	a	unit	is	BCC-efficient	if	!∗ = 1	and	all	slacks	are	zero.	The	

envelopment	surface	in	the	BBC	model	is	variable	return	to	scale	because	of	the	convexity	
constraint	 !! = 1	in	 the	 dual	 and	!!	which	 is	 the	 unconstraint	 variable,	 in	 the	 primal	
problem	(Banker	et	al	1984).	
	
DEA	Window	analysis	

Charnes,	 et	 al.	 (1985)	 has	 first	 introduced	 a	 technique	 called	 window	 analysis	 in	
DEA.	Window	analysis	technique	works	on	the	principle	of	a	moving	average	and	it	is	useful	
in	detecting	the	performance	of	a	decision	making	unit	over	time	(Cooper,	et	al.,	2007).	In	
window	analysis	the	performance	of	each	DMU	is	considered	a	different	entity	in	each	time	
period	 but	 comparable	 in	 the	 same	 window	 (Cooper,	 Seiford	 &	 	 Zhu,	 2011).	 “Such	
capability	in	the	case	of	a	small	number	of	DMUs	and	a	large	number	of	inputs	and	outputs	
would	 increase	 the	 discriminatory	 power	 of	 the	 DEA	 models”	 (Cooper,	 Seiford	 &	 Zhu,	
2011).	

In	order	 to	 investigate	 the	changes	 in	 the	efficiency	 level	of	Afghanistan’s	banking	
sector	we	will	use	the	DEA	window	analysis	approach.	This	approach	allows	comparison	of	
bank	efficiency	over	a	six	years	time	period.		

The	following	formula	from	Cooper,	Seiford,	and	Tone	(2007)	and	Sun	(1988)	is	used	
to	determine	the	number	of	windows,	number	of	DMUs	 in	each	window,	and	number	of	
different	DMUs.	If	N	is	the	number	of	DMUs,	K	is	the	number	of	time	period,	and	w	is	the	
number	 of	 windows	 than	 the	 length	 of	 window	 P	 should	 be	 less	 than	 or	 equal	 to	 the	
number	of	the	time	period		(! ≤ !)	where	the	length	of	the	window	can	be	calculated	for	
this	formula	(P=!!!! ).	

According	 to	 Asmild,	 et	 al	 (2004),	 if	 there	 is	 N	 DMUs	 (n=1…N)	 with	 r	 inputs	 to	
produce	 s	 outputs	 at	 time	 period	 T	 (t=1…T).	 Let	!"#!! 	represent	 an	 observation	 (N)	 In	

period	(t)	with	input	vector	!!!=
!!!!
.
!!!"

	And	output	vector	!!!=
!!!!
.
!!!"

		if	the	window	starts	at	time	

k	(1≤ ! ≤ !)	with	width	w	(1 ≤ ! ≤ ! − !),	than	the	matrices	of	inputs	and	outputs	are	
expressed	as	below.	
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Substituting	the	input	and	output	matrix	of	!"#!! 	into	the	CCR	or	BCC	models	will	
produce	 the	 result	 of	 the	 DEA	 window	 analysis.	 In	 the	 second	 stage	 we	 use	 the	 DEA	
window	analysis	to	detect	the	performance	of	each	bank	within	the	same	window.	
	

MALMQUIST	TOTAL	FACTOR	PRODUCTIVITY	
Generally,	 In	 DEA	 the	 efficiency	 analysis	 is	 measured	 for	 a	 specific	 time	 period.	

However,	 it	 is	 important	 to	 consider	 how	 efficiency	 changes	 over	 time.	 For	 example,	 if	
there	 is	 significant	 change	 in	 technology	 of	 an	 industry	 it	 is	 very	 difficult	 to	 assess	 the	
efficiency	change	of	a	firm;	weather	the	increase	in	efficiency	score	each	year	is	a	result	of	
improvement	 in	 technical	 efficiency	 or	 technological	 change.	 The	 change	 in	 total	 factor	
productivity	by	time	can	be	measured	if	panel	data	is	available.	

Malmquist	Total	factor	Productivity	index	in	DEA	measures	the	productivity	change	
of	DMUs	by	time.	Malmquist	(1953)	first	introduced	the	concept	of	Malmquist	Productivity	
as	 a	 quantity	 for	 analyzing	 the	 consumption	 of	 inputs.	 Afterward,	 Fare	 et	 al	 (1992)	
developed	DEA	MTFP	index	directly	from	inputs	and	outputs.	Based	on	Fare’s	et	al	(1992)	
work	DEA-MI,	constructs	an	efficiency	frontier	over	the	whole	sample	realized	by	DEA	and	
than	computes	the	distance	of	individual	observation	from	the	frontier.		DEA-MI	is	a	great	
tool	to	measure	the	productivity	change	of	DMUs	over	time.	Based	on	Fare’s	et	al	 (1992)	
method,	if	there	is	N	set	of	DMUs	that	each	DMU	consuming	m	different	inputs	to	produce	
s	outputs.	

		 The ,	 	are	 the	 ith	and	rth	 input	and	output	respectively	of	 jth	DMU	at	any	

given	point	t.	the	DEA-MI	requires	two	single-period	and	two	mixed-period	measures	that	
is	given	below.	Fare	et	al	(1994)	specified	output	based	MPI	as	below.	
	
	
	
	
	

Malmquist	Productivity	index	is	decomposed	into	efficiency	change	and	technical	
change.	 The	 first	 term	 without	 brackets	 represent	 efficiency	 change	 and	 the	 bracketed	
term	 shows	 technical	 change.	 MPI	 represent	 the	 productivity	 of	 production	 point !! , !!	
relative	to	 !!, !!.	According	to	Tim	Coli	(1994)	one	index	uses	period	s	technology	and	the	
other	uses	period	t	technology.	Based	on	the	DEA-MI	a	value	greater	than	one	shows	TFP	
growth	 form	 point	 T	 to	 S.	 To	 calculate	 the	 above	 equation	 four-component	 distance	
functions,	which	involves	4	linear-programing	problems	should	be	solved	similar	to	Farrell	
TE	measures.	
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Equation	 one	 is	 output	 oriented	 LP	where	 the	 production	 point	 S	 is	 compared	 to	
technology	T.	Based	on	DEA-MI	all	the	above	four	LP	must	be	calculated	for	each	banks	in	
the	sample.	If	there	are	N	firms,	we	need	to	calculate	N× 3! − 2  LP’s.	In	this	research	the	
number	of	banks	are	14	and	the	time	period	is	6,	we	solve	14× 3×6 − 2 =224	LP’s.	The	
results	for	each	bank	and	every	adjacent	pair	of	time	period	is	tabulated	later	
	
Data	and	model	Specifications	

Major	 data	 for	 this	 research	 were	 obtained	 form	 the	 banks’	 financial	 statements	
and	 the	 Afghan	 central	 bank.	 In	 this	 study	we	 select	 three	 inputs,	which	 are	 employees	
expenses,	 total	 assets,	 and	 interest	 expenses,	 and	 three	 outputs,	 which	 are	 interest	
income,	total	customer	deposits,	and	total	loan.	In	this	study	we	excluded	one	private	bank	
(Afghanistan	 commercial	 bank)	 due	 to	 the	unavailability	 of	 data.	We	used	 a	 productions	
model	
	
Limitation	of	studies	

Since	 DEA	 is	 a	 non-parametric	 technique,	 it	 is	 difficult	 to	 test	 statistical	
hypotheses.	Other	main	disadvantage	of	DEAP	2.1	is	that	it	is	not	compatible	with	negative	
values.	DEA	is	good	to	estimate	the	relative	efficiency	of	DMU,	but	it	converges	very	slowly	
to	 absolute	efficiency.	 The	 result	 of	 this	 study	 can	be	 checked	 for	 their	 robustness	using	
different	parametric	and	non-parametric	methods	such	as	stochastic	frontier	approach	and	
thick	frontier	approach.	And	the	result	of	theses	methods	can	be	compared	to	the	findings	
of	this	study.	

This	 study	 period	 is	 limited	 to	 6	 years	 from	 2009	 to	 2014.	 A	 further	 study	may	
include	 longer	 period	 of	 time	 to	 reveal	 the	 hidden	 aspect	 of	 the	 banking	 efficiency	 of	
Afghanistan	banks.	 	 Therefor	 the	 year	 2008	was	not	 included	 in	 the	period	of	 study	 it	 is	
useful	to	measure	the	efficiency	 level	of	Afghanistan	banks	prior	the	world	financial	crisis	
that	 started	 in	 the	 second	 half	 of	 2008	 and	 compare	 the	 result	 of	 banks	 efficiency	 in	
Afghanistan	 before	 financial	 crises	 and	 after	 the	 financial	 crisis.	 In	 addition	 the	 present	
study	has	not	been	sufficient	to	determine	the	dynamic	relationship	between	the	technical	
efficiency	scores	and	factors	that	influence	banking	efficiency.	An	extension	of	time	period	
will	provide	more	accurate	results.	

This	study	only	includes	banks	and	it	is	better	to	include	other	financial	institutions	
as	well.	A	further	study	should	consider	other	financial	institutions.	And	also	it	is	better	to	
use	different	 input	and	output	 combinations	and	also	analyze	 the	 link	between	 technical	
efficiency	in	the	banking	industry	and	economic	growth	of	Afghanistan	
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EMPIRICAL	RESULT	AND	DISCUSSION:	
In	 the	 first	 stage,	 we	 used	 input-oriented	 CCR	 Data	 Envelopment	 Analysis	 model	

based	on	cross	section	data	(average	of	inputs	and	outputs	of	all	bank	from	2009	to	2014).	
Based	on	the	CCR	input-oriented	DEA	results,	all	three	state	banks	(Pashtany	bank,	Banke-
Millie	Afghan,	and	Kabul	bank)	are	efficient	banks	with	perfect	score	of	1.000.	Out	of	eight	
private	 commercial	 banks	 in	 Afghanistan	 four	 banks	 (Afghanistan	 international	 bank,	
Afghan	United	bank,	The	First	Micro	finance	bank,	and	Ghazanfar	bank)	are	efficient	with	
perfect	score	of	1.000,	while	the	other	four	banks	(Maiwan	bank,	AZIZI	bank,	Bakhter	bank,	
and	ARIAN	bank)	are	technically	inefficient	banks	with	the	score	of	0.967,	0.949,	0.785,	and	
0.732	 respectively.	 In	 this	 study	 the	 three	 braches	 of	 foreign	 banks	 (Bank	Alfalah,	 Habib	
bank,	and	National	Bank	of	Punjab)	are	 the	 least	efficient	banks	with	 technical	efficiency	
score	of	0.513,	0.290,	and	0.928	respectively.	The	lowest	inefficiency	score	of	foreign	banks	
in	Afghanistan	is	as	result	of	limited	number	of	branches	and	activities.			
	
CCR	and	BCC	results	

Based	on	 the	CCR	 input	and	output-oriented	approach,	 the	DEA	efficiency	 score	
lies	between	0.776	and	0.960	 (Table	1).	 Five	 local	banks	 (Afghanistan	 international	bank,	
The	First	Micro	Finance	bank,	Kabul	bank,	Pasthany	bank,	and	GHAZANFAR	bank)	are	the	
only	 banks	with	 efficiency	 scores	 of	 1.000,	which	 are	 in	 the	 efficient	 frontiers	 and	were	
benchmarked	 in	the	period	of	study.	Based	on	annual	 results	 in	2009	–	11	banks,	2010	–	
eight	 banks,	 2011	 –	 nine	 banks,	 2012	 –	 seven	 banks,	 2013	 –	 eight	 banks,	 and	 in	 2014	 –	
eight	banks	were	in	efficient	frontiers.	Where	the	remaining	banks	were	inefficient	during	
the	period	of	study.			
	

	
Under	the	assumption	of	variable	return	to	scale	(BBC)	approach	the	DEA	average	

technical	efficiency	of	Afghanistan’s	banks	range	form	0.872	(2010)	to	1.000	(2013)	(Table	
2).		Seven	banks	(Afghanistan	international	bank,	The	First	Micro	Finance	bank,	Kabul	bank,	
Pasthany	bank,	GHAZANFAR	bank,	ARIAN	bank,	and	AZIZI	bank)	are	in	the	efficient	frontier	

Table	1.	Technical	efficiency	of	banks	form	2009-2014	(CCR)	

#	 Bank	Name	 Technical	efficiency	
2009	 2010	 2011	 2012	 2013	 2014	

1	 AIB	 1.000	 1.000	 1.000	 1.000	 1.000	 1.000	
2	 Afghan	United	Bank	 0.971	 0.949	 1.000	 1.000	 1.000	 1.000	
3	 ARIAN	BANK	 1.000	 1.000	 1.000	 0.767	 0.787	 0.881	
4	 AZIZI	BANK	 1.000	 1.000	 0.973	 0.915	 1.000	 0.819	
5	 BAKHTER	BANK	 1.000	 1.000	 0.795	 0.729	 0.910	 0.773	
6	 The	First	Micro	Finance	 1.000	 1.000	 1.000	 1.000	 1.000	 1.000	
7	 MAIWAN	Bank	 1.000	 0.907	 1.000	 1.000	 0.967	 1.000	
8	 GHAZANFAR	BANK	 1.000	 1.000	 1.000	 1.000	 1.000	 1.000	
9	 KABUL	BANK	 1.000	 1.000	 1.000	 1.000	 1.000	 1.000	
10	 PASHTANY	BANK	 1.000	 1.000	 1.000	 1.000	 1.000	 1.000	
11	 Banke-Millie	Afghan	 1.000	 0.805	 1.000	 0.673	 1.000	 1.000	
12	 BANK	ALFALAH	 1.000	 0.366	 0.449	 0.394	 0.492	 0.309	
13	 HABIB	BANK	 0.699	 0.189	 0.308	 0.197	 0.306	 0.236	
14	 National	Bank	of	Punjab	 0.769	 0.167	 0.202	 0.186	 0.320	 0.251	
15	 Mean	 0.960	 0.813	 0.830	 0.776	 0.842	 0.805	
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with	a	technical	efficiency	score	of	1.000	each	year	during	the	period	of	study.	In	year	2009	
–	11	banks,	2010	–	eight	banks,	2011	–	ten	banks,	2012	–	thirteen	banks,	2013	–	fourteen	
banks,	and	2014	–	thirteen	bank	are	in	the	efficient	frontier.		
	

	
Figure	2.	Variation	of	TE	under	constant	return	to	scale	
	

Table	2.	Technical	efficiency	of	Afghanistan	bank	from	2009-2014	(VRS)	

No	 Bank	Name	 Technical	efficiency	
2009	 2010	 2011	 2012	 2013	 2014	

1	 AIB	 1.000	 1.000	 1.000	 1.000	 1.000	 1.000	
2	 Afghan	United	Bank	 0.973	 0.996	 1.000	 1.000	 1.000	 1.000	
3	 ARIAN	BANK	 1.000	 1.000	 1.000	 1.000	 1.000	 1.000	
4	 AZIZI	BANK	 1.000	 1.000	 1.000	 1.000	 1.000	 1.000	
5	 BAKHTER	BANK	 1.000	 1.000	 0.987	 1.000	 1.000	 0.820	
6	 The	First	Micro	Finance	 1.000	 1.000	 1.000	 1.000	 1.000	 1.000	
7	 MAIWAN	Bank	 1.000	 0.916	 1.000	 1.000	 1.000	 1.000	
8	 GHAZANFAR	BANK	 1.000	 1.000	 1.000	 1.000	 1.000	 1.000	
9	 KABUL	BANK	 1.000	 1.000	 1.000	 1.000	 1.000	 1.000	
10	 PASHTANY	BANK	 1.000	 1.000	 1.000	 1.000	 1.000	 1.000	
11	 Banke-Millie	Afghan	 1.000	 0.854	 1.000	 0.678	 1.000	 1.000	
12	 BANK	ALFALAH	 1.000	 0.542	 0.533	 1.000	 1.000	 1.000	
13	 HABIB	BANK	 0.726	 0.422	 0.498	 1.000	 1.000	 1.000	
14	 National	bank	of	Punjab	 0.822	 0.475	 0.671	 1.000	 1.000	 1.000	
15	 Mean	 0.966	 0.872	 0.906	 0.997	 1.000	 0.987	
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Figure	3.	Variation	of	TE	(VRS)	form	2009	to	2014	
	
Window	analysis	results	

In	 second	stage	we	used	a	DEA	window	analysis	under	 constant	 return	 to	 scale.	
The	technical	efficiency	Afghanistan’s	banks	are	investigated	form	2009-2014,	in	three-year	
window	length.	The	score	of	banks	in	different	years	within	the	same	window	shows	how	
the	efficiency	of	 a	bank	 changes	 form	one	year	 to	 the	next.	 The	 column	view	 shows	 the	
efficiency	 for	 the	 same	 year	 measured	 against	 different	 windows.	 DEA	 window	 analysis	
also	enables	us	to	compare	the	performance	of	each	bank	over	a	period	of	six	years,	and	
identify	 the	best	banks	and	worst	banks	during	 the	period	of	study.	The	window	analysis	
results	 show	 that	 five	 private	 commercial	 banks	 (Afghanistan	 international	 bank,	 Afghan	
united	 bank,	 Bakhter	 bank,	 The	 First	 Micro	 Finance	 bank,	 and	 Ghazanfar	 bank)	 showed	
steady	performance	 in	each	window	with	a	perfect	score	of	 technical	efficiency	of	1.000.	
On	other	hand	the	performance	of	AZIZI	bank,	one	the	largest	private	banks	in	Afghanistan,	
which	 had	 been	 efficient	 from	 2009	 to	 2013,	 but	 dropped	 in	 2014	 to	 0.934.	 The	
performance	of	the	remaining	two	private	banks,	Maiwan	bank	dropped	in	2010	to	0.906,	
but	it	was	efficient	after	2010,	while	the	efficiency	score	of	ARYIAN	bank	dropped	to	0.898	
in	2013.	Kabul	bank	 is	the	only	state	bank	with	steady	performance	 in	all	windows,	while	
the	remaining	two	banks	were	less	productive	in	2010	with	a	technical	inefficiency	score	of	
0.991	 for	 Banke-Millie	 Afghan,	 and	 0.984	 for	 Pashtany	 bank	 where	 the	 performance	 of	
these	two	banks	improved	after	2010.		On	the	other	hand,	the	technical	efficiency	of	two	
branches	of	foreign	banks,	Habib	bank	declined	to	0.948	in	2014.	Bank	Alfalah	was	efficient	
in	year	2009	and	2011,	but	 it	was	 inefficient	 in	other	years.	The	National	Bank	of	Punjab	
was	the	only	branch	of	foreign	bank	that	was	efficient	during	the	period	of	study			
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Table	3.	Window	analysis	result	form	2009-2014	
	
	
Afghanistan	
International	
Bank		

	
2009	 2010	 2011	 2012	 2013	 2014	 Mean		
1	 1	 1	 	 	 	 1	
	 1	 1	 1	 	 	 1	
	 	 1	 1	 1	 	 1	
	 	 	 1	 1	 1	 1	
	 1	

	
	
Afghan	United	
bank		

1	 1	 1	 	 	 	 1	
	 1	 1	 1	 	 	 1	
	 	 1	 1	 1	 	 1	
	 	 	 1	 1	 1	 1	
	 1	

	
	
ARIAN	BANK	

1	 1	 1	 	 	 	 1	
	 1	 1	 1	 	 	 1	
	 	 1	 1	 1	 	 1	
	 	 	 1	 0.898	 1	 0.966	
	 0.991	

	
	
AZIZI	BANK	

1	 1	 1	 	 	 	 1	
	 1	 1	 1	 	 	 1	
	 	 1	 1	 1	 	 1	
	 	 	 1	 1	 0.934	 0.978	
	 0.9915	

	
	
Bakhter	bank	

1	 1	 1	 	 	 	 1	
	 1	 1	 1	 	 	 1	
	 	 1	 1	 1	 	 1	
	 	 	 1	 1	 1	 1	
	 1	

	
	
The	First	Micro	
Finance	bank	

1	 1	 1	 	 	 	 1	
	 1	 1	 1	 	 	 1	
	 	 1	 1	 1	 	 1	
	 	 	 1	 1	 1	 1	
	 1	

	
	
Maiwan	bank	

1	 1	 1	 	 	 	 1	
	 0.906	 1	 1	 	 	 0.969	
	 	 1	 1	 1	 	 1	
	 	 	 1	 1	 1	 1	
	 	 0.99

2	
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Ghazanfar	Bank	

1	 1	 1	 	 	 	 1	
	 1	 1	 1	 	 	 1	
	 	 1	 1	 1	 	 1	
	 	 	 1	 1	 1	 1	
	 1	

	
	
Kabul	bank	

1	 1	 1	 	 	 	 1	
	 1	 1	 1	 	 	 1	
	 	 1	 1	 1	 	 1	
	 	 	 1	 1	 1	 1	
	 1	

	
	
Pashtany	bank	

1	 0.984	 1	 	 	 	 0.995	
	 0.984	 1	 1	 	 	 0.995	
	 	 1	 1	 1	 	 1	
	 	 	 1	 1	 1	 1	
	 0.997	

	
	
Banke-millie		
Afghan		

1	 0.991	 1	 	 	 	 0.997	
	 1	 1	 1	 	 	 1	
	 	 1	 1	 1	 	 1	
	 	 	 1	 1	 1	 1	
	 0.997	

	
	
Bank	Alfalah		

1	 1	 1	 	 	 	 1	
	 0.943	 0.951	 1	 	 	 0.965	
	 	 0.951	 1	 0.897	 	 0.949	
	 	 	 1	 0.897	 0.999	 0.965	
	 0.969	

	
	
Habib	bank	

1	 1	 1	 	 	 	 1	
	 1	 1	 1	 	 	 1	
	 	 1	 1	 1	 	 1	
	 	 	 1	 1	 0.948	 0.983	
	 0.995	

	
	
National	Bank	of	
Punjab		

1	 1	 1	 	 	 	 1	
	 1	 1	 1	 	 	 1	
	 	 1	 1	 1	 	 1	
	 	 	 1	 1	 1	 1	
	 1	
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Figure	4.	Variation	of	Technical	efficiency	from	2009	to	2014	under	window	analysis	
	

In	 the	 first	 stage	we	applied	 the	CCR	 input-oriented	and	output-oriented	model,	
and	the	BCC	input	and	output	oriented	models	to	measure	the	technical	efficiency	of	the	
banks.	Both	CCR	and	BCC	models	are	based	on	a	cross-section	of	data	that	measures	the	
technical	 efficiency	 of	 a	 DMU	 for	 one	 year.	 In	 order	 to	 find	 the	 technical	 efficiency	 of	
Afghanistan’s	banks	over	the	six	years	period,	in	the	second	stage	we	used	the	DEA	window	
analysis	approach,	which	is	based	on	a	moving	average	that	detects	the	performance	of	a	
decision	making	unit	over	 time.	Based	on	 the	DEA	window	analysis	 result	 it	 is	difficult	 to	
determine	 weather	 the	 improvements	 in	 the	 efficiency	 level	 of	 banks	 are	 due	 to	
technological	 innovation	 or	management	 practices.	 Thus,	 in	 the	 third	 stage	we	 used	 the	
DEA	 Malmaquist	 total	 factor	 productivity	 approach	 to	 measure	 the	 efficiency	 and	
productivity	of	change	for	Afghanistan’s	banks	during	the	period	of	the	study.		
	
Malmaquist	Total	Factor	Productivity	Change	of	Afghanistan	Banks:	

We	applied	DEA	MTFP	approach	to	measure	the	total	factor	productivity	and	it’s	
corresponding	 changes	 (efficiency	 change,	 technical	 efficiency	 change,	 pure	 technical	
efficiency	 change,	 scale	 efficiency	 change,	 and	 total	 factor	 productivity	 change)	 of	
Afghanistan’s	 banks	 from	 2009	 to	 2014.	 For	 computing	 the	 Malmaquist	 total	 factor	
productivity,	 we	 used	 DEAP-2.1	 version	 software	 package,	 which	 was	 developed	 by	 Tim	
Coelli	(1996).	If	the	value	of	Malmquist	index	or	any	of	its	components	(efficiency	change,	
technical	efficiency	change,	pure	 technical	efficiency	change,	 scale	efficiency	change,	and	
total	 factor	 productivity	 change)	 is	 less	 than	 one,	 it	 shows	 regress	 or	 deterioration	 in	
performance,	whereas	a	value	greater	than	one	denotes	improvement	in	the	performance	
of	 a	particular	 component.	 It	 is	 very	difficult	 to	assess	 the	 increase	or	decrease	of	banks	
efficiency	score	for	each	year	as	a	result	of	an	increase	or	decrease	in	technical	efficiency	
or	technological	change.		

Table	4	shows	the	result	of	efficiency	change	of	14	banks	in	Afghanistan	from	2010	
to	 2014.	 As	 we	 mentioned	 above,	 efficiency	 change	 is	 the	 product	 of	 pure	 technical	
efficiency	change	and	scale	efficiency	change.	 In	2010,	 the	efficiency	change	ranges	 from	
0.217	to	1.000	with	the	mean	value	of	0.742.	The	efficiency	change	value	of	eight	banks	is	
equal	to	one	 in	the	year	2010,	which	 includes	two	state	banks	and	six	commercial	banks.	
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Three	foreign	banks,	two	private	banks,	and	one	state	bank	were	found	to	decline	in	2010.	
The	National	Bank	of	Punjab	stands	last	with	78.3	percent	decline	in	efficiency.		

For	the	year	2011	the	efficiency	change	ranges	from	0.795	to	1.242	with	a	mean	
value	 of	 1.044.	 Six	 banks	 (four	 private	 banks	 and	 two	 state	 banks)	 show	 no	 efficiency	
change,	while	six	other	banks	(three	foreign	banks,	two	private	banks,	and	one	state	bank)	
showed	 a	 significant	 increase	 in	 efficiency	 form	 the	 previous	 year.	 Two	 banks	 showed	 a	
decline	in	efficiency.	Banke-Millie	Afghan	stands	at	the	top	with	24.2	percent	increase	and	
Bakhter	Bank	stands	last	with	a	20.5	percent	decline.	

In	 year	 2012,	 the	 efficiency	 change	 ranges	 from	 0.673	 to	 1.000	 with	 the	mean	
value	of	0.926.	The	efficiency	change	value	is	one	for	six	banks	(four	private	banks	and	two	
state	banks);	 the	other	banks	show	a	decline	 in	 the	efficiency	change	value.	Banke-Millie	
Afghan	stands	last	with	a	32.7	percent	decline.	

Similarly,	 in	year	2013	the	efficiency	change	ranges	from	0.967	to	1.723	with	the	
mean	value	of	1.146.	Seven	banks	increased	their	efficiency,	five	banks	efficiency	values	did	
not	change,	and	only	one	bank	declined	 in	efficiency.	Banks	Alfalah	stands	on	 top	with	a	
72.3	percent	increase,	where	Maiwan	bank	stands	last	with	a	3.3	percent	decline.	

In	2014,	efficiency	change	ranged	from	0.629	to	1.119	with	a	mean	value	of	0.919.		
Two	 private	 banks	 showed	 an	 increase	 in	 efficiency,	 seven	 banks	 (three	 state	 and	 four	
private)	 showed	 no	 change,	 six	 other	 banks,	 including	 three	 foreign	 banks,	 showed	 a	
decline.	Arian	Bank	stands	at	 top	with	an	11.9	percent	 increase,	and	Bank	Alfalah	stands	
last	with	a	37.1	percent	decline.	
	
Table	4.	Efficiency	change	form	2010-2014	

No.	 Bank	Name	 Efficiency	Change	
2010	 2011	 2012	 2013	 2014	

1	 AIB	 1.000	 1.000	 1.000	 1.000	 1.000	
2	 Afghan	united	bank	 0.976	 1.054	 1.000	 1.000	 1.000	
3	 ARIAN	BANK	 1.000	 1.000	 0.767	 1.026	 1.119	
4	 AZIZI	BANK	 1.000	 0.973	 0.941	 1.093	 0.819	
5	 BAKHTER	BANK	 1.000	 0.795	 0.917	 1.248	 0.849	
6	 The	First	Micro	Finance	 1.000	 1.000	 1.000	 1.000	 1.000	
7	 MAIWAN	Bank	 0.907	 1.103	 1.000	 0.967	 1.034	
8	 GHAZANFAR	BANK	 1.000	 1.000	 1.000	 1.000	 1.000	
9	 KABUL	BANK	 1.000	 1.000	 1.000	 1.000	 1.000	
10	 PASHTANY	BANK	 1.000	 1.000	 1.000	 1.000	 1.000	
11	 Banke-Millie	Afghan	 0.805	 1.242	 0.673	 1.486	 1.000	
12	 BANK	ALFALAH	 0.366	 1.229	 0.877	 1.249	 0.629	
13	 HABIB	BANK	 0.271	 1.102	 0.943	 1.557	 0.771	
14	 National	bank	of	Punjab	 0.217	 1.208	 0.920	 1.723	 0.785	
15	 Mean	 0.742	 1.044	 0.926	 1.146	 0.919	
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Figure	5.	Efficiency	change	from	2009-2014	
	

Table	4	 shows	 the	 technical	efficiency	 change	 (TEC)	of	Afghanistan’s	banks	 from	
2010	to	2014.	The	results	 show	that	 in	2010	the	range	of	 technical	efficiency	change	 lies	
between	0.562	and	3.257,	with	a	mean	value	of	1.341.	As	per	the	results	of	the	TEC,	nine	
banks	 (four	 private,	 three	 foreign,	 and	 two	 state	 banks)	 were	 increasing,	 while	 the	
remaining	five	banks	were	decreasing.	Three	branches	of	foreign	banks	are	highly	efficient	
in	technology.	

In	2011,	the	technical	efficiency	change	ranges	form	0.733	to	1.491	with	a	mean	
value	 of	 1.203.	 Nine	 banks	 (six	 private	 and	 three	 state)	 were	 increasing	 and	 five	 banks	
(three	foreign	and	two	private)	were	decreasing.	Afghanistan’s	 international	banks	stands	
at	 the	 top	with	 a	 49.1	 percent	 increase	 in	 technical	 efficiency,	 and	 the	National	 Bank	 of	
Punjab	last	with	a	26.7	percent	decline	in	technical	efficiency.	

In	2012,	the	technical	efficiency	change	ranged	form	0.957	to	1.377	with	a	mean	
value	 of	 1.069.	 Nine	 banks	 (four	 private	 and	 three	 foreign,	 two	 state	 banks)	 were	
increasing;	five	banks	(three	private	and	one	foreign)	were	decreasing.	Bank	Alfalah	stands	
at	 top	with	 a	 37.7	 percent	 increase	 in	 TEC,	 and	GHAZANFAR	Bank	 stands	 last	with	 a	 4.3	
percent	decrease	in	TEC.		

In	2013,	the	technical	efficiency	change	ranged	form	0.520	to	1.013	with	a	mean	
value	0.802.	13	banks	 showed	a	decreasing	 trend,	and	only	one	private	bank	 showed	an	
increasing	 trend	 in	 technical	efficiency	change.	GHAZANFAR	Bank	stood	at	 top	with	a	1.3	
percent	increase	in	TEC,	and	the	National	Bank	of	Punjab	stood	at	last	with	a	48%	decrease	
in	technical	efficiency.		

In	2014,	the	technical	efficiency	change	ranged	form	0.934	to	1.330	with	a	mean	
value	 of	 1.125.	 13	 banks	 showed	 an	 increasing	 trend	 in	 TEC,	 and	 only	 one	 state	 bank	
showed	a	decreasing	trend	in	technical	efficiency.	Afghanistan’s	international	banks	stood	
at	top	with	a	30	percent	increase	in	TEC,	and	Kabul	Bank	stood	last	with	a	6.6	%	decrease	in	
technical	efficiency.	
	
	
	

0	

0.5	

1	

1.5	

2	

M
ea
n	

banks	

Ef3iciency	Change		

2010	
2011	
2012	
2013	
2014	



Asia	Pacific	Business	&	Economics	Perspectives,	Summer	2016,	4(1).	
	

105		

Table	5.	Malmquist	technical	efficiency	change	

No.	 Bank	Name	 Technical	Efficiency	change	
2010	 2011	 2012	 2013	 2014	

1	 AIB	 2.445	 1.491	 1.105	 0.695	 1.330	
2	 Afghan	united	bank	 1.106	 1.066	 0.988	 0.949	 1.134	
3	 ARIAN	BANK	 1.132	 0.781	 0.962	 0.932	 1.067	
4	 AZIZI	BANK	 0.995	 0.958	 0.987	 0.942	 1.000	
5	 BAKHTER	BANK	 0.562	 1.094	 1.028	 0.879	 1.189	
6	 The	First	Micro	Finance	 1.057	 1.187	 1.071	 0.810	 1.164	
7	 MAIWAN	Bank	 0.690	 1.065	 1.030	 0.907	 1.044	
8	 GHAZANFAR	BANK	 0.718	 1.044	 0.957	 1.013	 1.097	
9	 KABUL	BANK	 1.393	 1.070	 1.297	 0.738	 0.934	
10	 PASHTANY	BANK	 1.148	 1.056	 1.007	 0.985	 1.137	
11	 Banke-Millie	Afghan	 0.655	 1.234	 0.981	 0.838	 1.118	
12	 BANK	ALFALAH	 2.663	 0.911	 1.377	 0.597	 1.196	
13	 HABIB	BANK	 2.6.15	 0.812	 1.188	 0.633	 1.039	
14	 National	bank	of	Punjab	 3.257	 0.733	 1.077	 0.520	 1.282	
15	 Mean	 1.341	 1.203	 1.069	 0.802	 1.125	
	

	
Figure	6.	Malmaquist	Technical	Efficiency	change	
	

Table	 6	 demonstrates	 the	 Malmquist	 index	 summary	 for	 overall	 banks’	 mean.	
Column	 3	 gives	 the	 mean	 of	 efficiency	 change	 for	 each	 individual	 bank,	 which	 is	 the	
product	of	pure	technical	efficiency	and	scale	efficiency,	which	are	shown	in	column	5	and	
6	respectively.	Similarly	column	7	gives	the	mean	of	total	factor	productivity,	which	is	the	
product	of	efficiency	change	and	technical	efficiency	change.	

The	range	of	total	 factor	productivity	 lies	between	0.874	and	1.301	with	a	mean	
value	of	1.000.	Five	banks	 (three	private	and	 two	state)	 increased	 their	productivity,	and	
the	 remaining	 nine	 banks,	 including	 foreign	 branches,	 showed	 a	 decline	 in	 productivity.	
Afghanistan’s	international	banks	stood	at	top	with	a	30.1	percent	increase	in	productivity,	
and	 BAKHTER	 Bank	 last	 with	 a	 12.6	 percent	 decline	 in	 productivity.	 Technological	
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innovation	 regresses	were	 the	main	 source	 for	 productivity	 decline	 for	 private	 and	 state	
banks	in	Afghanistan	during	the	period	of	study.	On	other	hand,	the	main	source	of	decline	
in	the	productivity	of	foreign	banks	was	due	to	a	regress	in	efficiency	rather	than	decline	in	
technological	innovation.	In	general,	the	mean	value	of	TFP	is	1.000,	which	means	that	the	
operation	of	Afghanistan’s	 banks	were	 stable.	Overall,	 the	 results	 indicate	 that	 the	main	
source	of	production	stability	 is	technical	efficiency	change	rather	than	efficiency	change,	
where	 the	mean	annual	efficiency	change	 is	0.945	 that	 shows	a	5.5	percent	decline,	and	
the	mean	annual	technical	efficiency	change	is	1.057	that	shows	a	5.7	percent	progress	in	
technological	innovation.	
	
Table	6.	Mean	of	Malmquist	index	and	its	component:	summary	of	Afghanistan	banks.	

	
	

No.	

	
	

Bank	Name	

Efficiency	
change	

Technical	
Efficacy	
Change	

Pure	
Technical	
efficiency	
Change	

Scale	
Efficiency	
Change	

Total	
Factor	

Productivity	
change	

1	 AIB	 1.000	 1.301	 1.000	 1.000	 1.301	

2	 Afghan	United	
Bank	 1.006	 1.046	 1.005	 1.000	 1.052	

3	 ARIAN	BANK	 0.975	 0.967	 1.000	 0.975	 0.943	
4	 AZIZI	BANK	 0.961	 0.976	 1.000	 0.961	 0.938	

5	 BAKHTER	
BANK	 0.950	 0.920	 0.961	 0.988	 0.874	

6	 The	First	Micro	
Finance	 1.000	 1.048	 1.000	 1.000	 1.048	

7	 MAIWAN	Bank	 1.000	 0.936	 1.000	 1.000	 0.936	

8	 GHAZANFAR	
BANK	 1.000	 0.955	 1.000	 1.000	 0.955	

9	 KABUL	BANK	 1.000	 1.061	 1.000	 1.000	 1.061	

10	 PASHTANY	
BANK	 1.000	 1.065	 1.000	 1.000	 1.065	

11	 Banke-Millie	
Afghan	 1.000	 0.954	 1.000	 1.000	 0.954	

12	 BANK	ALFALAH	 0.791	 1.190	 1.000	 0.791	 0.941	
13	 HABIB	BANK	 0.805	 1.239	 1.066	 0.755	 0.997	

14	 National	bank	
of	Punjab	 0.799	 1.239	 1.040	 0.769	 0.991	

15	 Mean	 0.945	 1.057	 1.005	 0.941	 1.000	
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Figure	7.	Total	factor	Productivity	of	Afghanistan	banks	
	
Table	8.	Average	changes	of	TFP	and	its	component	on	Afghanistan	banks	by	year	wise	

Year	
Efficiency	
Change	

	

Technical	
Efficiency	
Change	

Pure	
technical	
efficiency	
change	

Scale	
Efficiency	

Total	factor	
productivity	
Change	

2010	 0.742	 1.341	 0.871	 0.851	 0.995	
2011	 1.044	 1.023	 1.054	 0.991	 1.068	
2012	 0.926	 1.069	 1.101	 0.841	 0.989	
2013	 1.146	 0.802	 1.028	 1.115	 0.919	
2013	 0.919	 1.125	 0.986	 0.932	 1.033	
Mean	 0.945	 1.057	 1.005	 	0.941	 	1.000	
	
	
	
	
	
	
	
	
	
	
	
	
	
Figure	8.	Annual	total	factor	productivity	changes	
	

Based	on	Table	8,	the	total	factor	productivity	of	Afghanistan’s	banks	regressed	by	
0.5	percent	in	2009	but	in	2010	it	showed	significant	progress	by	6.8	percent.	In	2012	and	

0	

0.5	

1	

1.5	

2010	 2011	 2012	 2013	 2014	 Mean	

M
ea
n	

AnnualTotal	Factor	Produtivity	change			

EC	
TEC	
PTEC	
SE	
TFPC	

0	
0.2	
0.4	
0.6	
0.8	
1	

1.2	
1.4	

M
ea
n	

DEA-TFP	of	Afghanistan	banks	from	2009-2014	

EC	
TEC	
PTEC	
SE	
TFPC	



Asia	Pacific	Business	&	Economics	Perspectives,	Summer	2016,	4(1).	

	108	

2013	it	regressed	by	1.1	and	8.1	percent	respectively,	while	in	2014	it	showed	3.3	percent	
regress.	
	

CONCLUSION	
This	study	measured	the	performance	of	Afghanistan’s	banks	under	three	different	

DEA	models	 from	 2009	 to	 2014.	 These	models	 were	 the	 CCR	 and	 BCC	models,	 window	
analysis,	 and	 DEA-MI.	 Based	 on	 the	 first	 DEA	model,	 the	 results	 suggested	 that	 the	 five	
banks	are	CCR	efficient,	and	seven	banks	are	BCC	efficient,	and	positioned	on	the	efficient	
frontier	that	should	be	benchmarked	to	other	Afghan	banks	as	they	were	they	only	banks	
that	were	efficient	form	2009	to	2014.	In	the	BCC	model	we	found	that	the	inefficiency	of	
Afghanistan’s	 banks	 was	 the	 result	 of	 scale	 inefficiency	 rather	 than	 pure	 technical	
efficiency.	 	 Based	 on	 the	 CCR	 and	 BCC	 models,	 local	 banks	 are	 efficient	 compared	 to	
branches	of	foreign	banks.	Based	on	window	analysis	results,	six	local	banks	and	only	one	
foreign	bank	were	technically	efficient,	while	the	remaining	banks	were	 inefficient	during	
the	period	of	study.	Two	branches	of	foreign	banks	are	the	 least	efficient	under	both	the	
CCR	and	BCC	models	compared	to	the	other	banks	in	the	sample.	Based	on	the	Malmquist	
DEA	 approach,	 Afghanistan’s	 banks	 remained	 constant	 during	 the	 term	 of	 productivity.		
Only	 Five	 local	 banks	 out	 14	banks	 had	 increased	 their	 productivity	 during	 the	period	of	
study,	 while	 the	 other	 banks,	 including	 branches	 of	 foreign	 banks,	 showed	 a	 decline	 in	
productivity	 form	 2009	 to	 2014.	 The	 main	 source	 of	 stability	 in	 productivity	 for	
Afghanistan’s	 banks	 was	 attributed	 to	 efficiency	 changes	 rather	 than	 technological	
innovation.	 This	 means	 that	 the	 majority	 of	 banks	 did	 not	 efficiently	 select	 their	 input	
combinations,	and	did	not	operate	at	the	constant	return	to	scale.	On	other	hand,	Afghan	
banks	 change	 in	 technical	 efficiency	 showed	 progress,	 which	 means	 that	 they	 took	 full	
advantage	of	new	technologies.	The	main	source	of	decline	 in	 the	productivity	of	 foreign	
banks	was	due	to	a	regress	in	efficiency	changes	rather	than	technical	efficiency	changes.		
In	 this	 research,	 total	 assets	 measured	 bank	 size,	 and	 the	 profitability	 of	 banks	 was	
measured	by	net	operating	income	to	total	assets.		

When	the	size	of	the	bank	is	considered	large,	banks	in	terms	of	total	assets	and	
the	number	branches	in	Afghanistan,	the	results	suggested	that	Kabul	Bank,	Afghanistan’s	
largest	 bank,	 was	 an	 efficient	 bank	 based	 on	 all	 three	 models	 (CCR	 and	 BCC,	 window	
analysis,	 and	DEA-Malmquist	 Index).	On	 the	other	hand,	medium	sized	banks	were	more	
efficient	than	smaller	banks	based	on	the	three	models.	
	

Seven	 local	 banks	 (AIB,	 AUB,	 TMFB,	 Kabul	 bank,	 and	 Pashtany	 bank)	 had	 the	
highest	 technical	 efficiency	 score	 based	 on	 the	 three	 different	 models	 (CCR	 and	 BCC,	
Window	analysis,	 and	DEA-MI)	 applied	 in	 this	 study	 from	2009	 to	2014.	 This	means	 that	
these	banks	were	positioned	on	 the	efficient	 frontier	and	should	be	benchmarked	 to	 the	
other	banks	 in	Afghanistan	as	 they	were	 found	 to	be	efficient	using	all	 three	models.	On	
the	other	hand,	the	remaining	banks	showed	different	results	based	on	different	models.	
Branches	of	foreign	banks	were	the	least	efficient	banks	under	the	CCR	model,	but	under	
the	window	analysis	approach	only	one	foreign	bank	(National	bank	of	Punjab)	was	in	the	
efficient	 frontier,	 and	 the	 remaining	 two	 banks	 were	 below	 the	 efficient	 frontier.	 In	
general,	the	productivity	of	foreign	banks	declined	in	the	period	of	study.	The	main	source	
of	 decline	 in	 productivity	 was	 due	 to	 efficiency	 changes	 rather	 than	 pure	 technical	
efficiency	changes.	
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Based	on	 the	 three	DEA	models	 (CCR	and	BCC,	window	analysis,	 and	Malmquist	
total	 factor	 productivity)	 we	 applied,	 all	 six	 large	 banks	 had	 a	 higher	 mean	 efficiency	
compared	 to	other	 banks	 in	 the	 sample.	 This	means	 that	 the	 size	 of	 the	bank	 affects	 its	
efficiency	 level.	 Based	 on	 ROA	 percentage,	 all	 profitable	 banks	 showed	 high	 levels	 of	
efficiency	compared	to	less	profitable	banks.	On	other	hand,	Kabul	Bank,	despite	of	losses	
for	 four	 consecutive	 years,	 showed	 high	 levels	 of	 efficiency	 under	 all	 three	 main	 DEA	
approaches.	

For	 bank	 managers	 and	 policy	 makers	 in	 business	 efficiency	 is	 one	 of	 the	
important	 indicators.	 The	 ability	 of	 a	 bank	 to	 operate	more	 efficiently	 is	 key	 to	 achieve	
growth,	profitability	and	competitiveness.	In	addition	the	efficiency	of	banking	is	important	
for	regulators	and	policy	makers	to	formulate	polices	that	can	affect	the	banking	sector	and	
economy	of	Afghanistan	as	a	whole.	This	study	bears	some	useful	managerial	implications	
for	banks	managers,	shareholders,	policy	makers	and	regulators.	First,	as	we	observed	that	
seven	 local	 banks	 (AIB,	 AUB,	 TMFB,	 Kabul	 bank,	 and	 Pashtany	 bank)	 have	 the	 highest	
technical	 efficiency	 score	 based	 on	 the	 three	 different	 models	 (CCR	 and	 BCC,	 Window	
analysis,	 and	DEA-MI)	 applied	 in	 this	 study	 from	2009	 to	 2014,	 but	 the	 remaining	 seven	
banks	including	three	branches	of	foreign	banks	were	inefficient	during	the	period	of	study,	
they	need	 to	 improve	on	 their	 efficiency	 level.	 	 Second,	 in	 such	 intense	 and	 competitive	
scenario	it	is	very	important	for	managers	and	policy	makers	of	Afghanistan	banks	to	utilize	
their	 resources	efficiently	where	 inefficient	banks	will	 be	put	out	of	 the	market	by	more	
efficient	banks.	
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