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SDSB Im pact is th e new sletter of th e 
LU M S Su lem an Daw ood  Sch ool of 
B u siness.

TheThe S D S B  faculty en gages in  cuttin g-edge 
research in  all m ajor ϐields of busin ess 
studies. SDSB Impact sum m arizes the 
ϐin din gs of the faculty’s research for the 
ben eϐit of the larger p ublic— esp ecially 
m an agers, ex ecutives, en trep ren eurs, an d 
p olicy-m akers. These ϐin din gs em erge from  
p ion eerin gp ion eerin g research con ducted by the S D S B  
faculty an d p ublished in  the w orld’s best 
journ als an d case hubs. The n ew sletter 
attem p ts to distill the m ost im p ortan t or 
p ractically relevan t lesson s from  these 
ϐin din gs an d share them  w ith its readers.

SDSB Impact w ill facilitate the sharin g of 
kn ow ledge an d dialogue betw een  the 
academ ia an d the in dustry, thereby brin gin g 
LUM S  on e step  closer to its goal of creatin g 
syn ergy betw een  theory an d p ractice.

 D .H .A., Lahore C an . 5 47 92,  Lahore, Pakistan
Phone: +92 42 35 60 8000

F ax: +92 42 35 7 2 5048
w w w .lum s.edu.pkLahore University of Management Sciences

Suleman Dawood School of Business
Case Research Centre

Page 1

---
---

---
---

-

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

---
---

---
---

-

CONTACT
impact@lums.edu.pk



SDSB IMPACT

 D .H .A., Lahore C an . 5 47 92,  Lahore, Pakistan
Phone: +92 42 35 60 8000

F ax: +92 42 35 7 2 5048
w w w .lum s.edu.pkLahore University of Management Sciences

Suleman Dawood School of Business
Case Research Centre

Page 2

---
---

---
---

-

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

---
---

---
---

-

CONTACT
impact@lums.edu.pk

Energizing Pakistan’s 
Energy Sector
“Resourc e ric h, energy poor” —  this is how  ec onom ist Peter K iernan 
lab eled A fric a’s energy w oes. A nd this desc ription ϐits w ell on Pakistan, 
a c ountry w ith the w orld’s 5th largest c oal reserves and a severe energy 
shortage. Pakistan, like m any other developing c ountries, is c aught in 
an energy-ec onom y c yc le w hereb y it is in deep deb t, and thus c an 
sec ure lim ited b udgets for the developm ent of energy infrastruc ture; 
this results in ineffec tive energy supplies, w hic h further w orsens the 
c ountrc ountry’s b udget. Raza Raϐique, along w ith K w on G i M un and Yao Zhao, 
designs a new  energy supply c hain for c oal utilization that has the 
potential to b reak Pakistan’s w orsening energy-ec onom y c yc le.

Pakistan possesses 18 5 b illion tons of c oal, equivalent to alm ost 300 
b illion b arrels of oil, exc eeding the c om b ined oil reserves of Saudi 
A rab ia and I ran; this c oal is nearly untapped. A  c oal-ϐired energy supply 
system  has ϐive m ajor tiers: (1) c oal m ines; (2) railw ay netw orks; (3) 
pow er plants; (4) transm ission netw orks; and (5) dem and zones. 

PPakistan has three m ajor c oal reserves, ac c ounting for 98 % of its total: 
Thar; Sonda/L akhra; and Salt Range. Thar is the largest reserve, 
loc ated in an area of the Sindh provinc e, far aw ay from  all m ajor 
dem and zones, requiring the greatest am ount of investm ent. Salt Range 
is the sm allest reserve, loc ated in c lose proxim ity to the largest dem and 
zones in the Punjab  provinc e, and requiring the least am ount of 
investm ent. The Sonda/L akhra reserves in Sindh fall som ew here 
b etb etw een the tw o.

W hile the plan of the Pakistani governm ent is to exploit the distant 
largest reserve at Thar and b uild all pow er plants near dem and c enters 
in Sindh (a gigantic  investm ent), it w ill require 8 00 m iles of 
transm ission lines to c arry that pow er to the Punjab  and to the rest of 
the c ountry. This w ill result in unb earab le line losses that w ill inc rease 
the c osts of m eeting the energy requirem ents in the long run. M oreover, 
c onsidering that Pakistan needs a strong injec tion of energy in the 
shortshort run to kic k-start its ec onom y, using the resourc es at Salt Range 
are m ore feasib le than the ones at Thar.

Using a m ulti-period m ixed integer linear program  (M I L P), and in 
c ontrast to the governm ent’s plan, Raϐique et al. c om e to the c onc lusion 
that there is a ϐirst b est and a politic ally b est solution to Pakistan’s 
energy w oes. I n order to jum p start the energy sec tor and the ec onom y 
at large, Pakistan should invest in the Salt Range reserve ϐirst. This is 
the ϐirst b est option c om ing out from  the m athem atic al m odel that 
takes into ac c ount the c onstruc tion of pow er plants near the reserves, 
am ongam ong num erous other fac tors. A s opposed to the governm ent’s take 
on the Salt Range reserve, Raϐique et al. think of it not as a resourc e 
w aste b ut as a w orthy and nec essary investm ent. The politic ally b est 
solution proposes the use of the Sonda/L akhra reserve w ith a 
b udgetary split of 6 0–40 b etw een the Punjab  and Sindh, respec tively.

Referen ce
Raϐique, R., M un, K .G ., &  Zhao, Y. (2017 ). Designing energy supply 
c hains: dynam ic  m odels for energy sec urity and ec onom ic  prosperity. 
Produ ction and Operations M anag em ent, 26 (6 ), 1120–1141.
doi: 10.1111/pom s.126 8 9
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W hen c om pared w ith the governm ent’s plans, it turns out that the 
aforem entioned solutions signiϐic antly inc rease c ost efϐic ienc y, 
signiϐic antly inc rease net G DP in the 15th year from  $ 38 2 b illion to 
$ 512 b illion, reduc e the c ountry-w ide energy gap from  the 
governm ent-proposed 25% to zero in the optim al situation, and 
reduc e the b urning of c oal b y 16 % to produc e the desired level of 
energy. Overall, this new  supply c hain, rigorously produc ed through 
m athem atic alm athem atic al m odels, c an go a long w ay in addressing the energy 
c risis in Pakistan. W hile it is true that in the long run Pakistan m ust 
think of its environm ent and rely m ore on renew ab le resourc es like 
hydro, solar, and w ind, this proposed c oal energy m odel c an help the 
c ountry get b ac k on its feet in the short run, som ething that is 
desperately needed.

A bou t the A u thor

Raz a A . Raϐiqu e is assistant professor at the 
Sulem an Daw ood Sc hool of Business, L UM S. H e 
teac hes c ourses in prob lem  solving and dec ision 
m aking, supply c hain, m anagem ent sc ienc es, and 
optim ization. H is researc h interests inc lude 
supply c hain design, dec ision analysis and 

b usiness m odeling. H is researc h has b een pub lished in Produ ction 
and Operations M anag em ent, Int. Jou rnal of Inventory Research, 
and International Jou rnal of Radiation Oncolog y B iolog y Physics.
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Thinking in term s of stric t d ic hotom ies m akes things easier. H ow ever, 
suc h artiϐic ial d ic hotom ies rarely stand  up to evid enc e. In b usiness 
stud ies, c ategoriz ing the entrepreneurial w orld  into form al and  
inform al sec tors had  b een the prac tic e for m any years. As expec ted , this 
neat d ic hotom y b reaks d ow n in the fac e of d ata. C olin C . W illiam s and  
M . Shehryar Shahid , in their researc h artic le pub lished  in 
E ntrep reneurship  &  Regio na l D evelo p m ent: An Interna tio na l Jo urna l 
(20 14),(20 14), have d one exac tly that. In the proc ess W illiam s and  Shahid  have 
also b een ab le to provid e an answ er to the question: w hy d o 
entrepreneurs prefer to operate in the inform al sec tor? Their answ er 
has far-reac hing im plic ations for polic y-m akers in Pakistan.

To b egin w ith, W illiam s and  Shahid  rejec t the stric t d ic hotom y b etw een 
the form al sec tor (c harac teriz ed  b y c od iϐied  law s) and  the inform al 
sec tor (c harac teriz ed  b y norm s and  values). They argue that the 
follow ing c lassiϐic ation is a m ore ac c urate one in light of the evid enc e 
that they have c ollec ted : w holly inform al, largely inform al, largely 
form al, and  w holly form al. After interview ing 30 0  entrepreneurs in 
Lahore, the authors found  that 62% (alm ost tw o-third s) of them  
w ow orked  w holly inform ally. This m eant that they w ere neither registered  
as a lim ited  liab ility c om pany, nor d id  they keep their ac c ounts in 
c om plianc e w ith the C om panies Ord inanc e 198 4; they w ere not 
registered  w ith the governm ent und er the Inc om e Tax Ord inanc e 20 0 1 
either.

Interestingly, the other 38 % (m ore than one-third ) of the 
entrepreneurs w orked  either largely inform ally or largely form ally. 
C onversely, and  equally im portantly, this m eant that 0 % (none) of the 
entrepreneurs interview ed  d uring the researc h w orked  in the w holly 
form al sec tor. These d ata c onϐirm  w hat has b een d ub b ed  as a m ajor 
im ped im ent in Pakistan’s d evelopm ent: d espic ab ly low  tax revenues.
AsAs to w hy entrepreneurs prefer to operate in varying d egrees of 
inform ality, W illiam s and  Shahid  ad vanc e the existing explanation that 
c laim s that the m ore d ifϐic ult it is to form aliz e and  ab id e b y all the rules 
and  regulations of the governm ent, the greater the num b er of 
entrepreneurs w ho d ec id e to operate inform ally.

G oingG oing b eyond  the c onventional explanation, how ever, the authors have 
id entiϐied  the key c harac teristic s of entrepreneurs that d eterm ine the 
d egree of form ality or inform ality w ith w hic h they operate. The 
authors tell us that entrepreneurs w ho are young, w ho are less 
ed uc ated , and  w ho earn less tend  to operate w holly inform ally. As these 
fac tors inc rease, so d o the od d s of them  attem pting to form aliz e.

FF urtherm ore, the entrepreneurs w ho prefer to w ork inform ally 
perc eive their c hanc es of getting c aught as low  and  they also have little 
m otivation to pay their taxes. C onversely, the entrepreneurs w ho 
operate c om pletely form ally perc eive their c hanc es of getting c aught as 
high and  have greater m otivation to pay their taxes. W hat is interesting, 
though, is the fac t that alm ost all entrepreneurs perc eive the pub lic  
sec tor as c orrupt.

F or governm ent polic y-m akers w ho are serious ab out b ringing m ore 
b usiness and  people into the tax net, these ϐind ings b y W illiam s and  Shahid  
provid e a road m ap for the future. By investing in the ed uc ation sec tor and  
intellec tually em pow ering the entrepreneurs of tom orrow , the governm ent 
c an ensure greater inc om e for them . This w ill in turn enc ourage them  to 
form aliz e. Sim ilarly, b y c ountering pub lic  sec tor c orruption— as w ell as 
c hallenging the perc eption of it— the governm ent c an ensure that m ore 
ententrepreneurs w ould  w ant to c om e into the form al fold . Lastly, b y 
elim inating tax unfairness and  the perc eption that the tax c ollec ted  b y the 
governm ent is ill-spent and  d oes not b eneϐit an overw helm ing m ajority of 
the c ountry, the governm ent c an ensure greater tax c ollec tion as it w ill 
enc ourage m ore entrepreneurs to register w ith the governm ent and  pay 
their d ues.
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Arab Women’s Work Engagement
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W hile it is d ifϐic ult to ϐin d  ac ad em ic  stud ies on  how  gen d er plays a role 
in  organ ization al b ehavior, w hat is even  m ore d ifϐic ult is to loc ate how  
gen d er affec ts em ployee en gagem en t in  the Arab  w orld . D raw in g on  
literature from  m ultiple Arab  c oun tries an d  foc usin g spec iϐic ally on  
Jord an , M un taha Ban ihan i an d  Jaw ad  Syed  an alyze how  
m ac ro-n ation al fac tors affec t Arab  w om en ’s w ork en gagem en t. 
M ac ro-n ation al fac tors c om prise ec on om ic , soc io-c ultural, an d  legal 
frfram ew orks that affec t Arab  w om en ’s level of en gagem en t in  the 
w orkplac e.

E c on om ic ally, the Arab  w orld  is heterogen eous, w ith the G D Ps of 
oil-ric h c oun tries m uc h higher than  the rest. In  this ec on om ic  m ilieu of 
the M id d le E ast, 43.9% w om en  are un em ployed  (as opposed  to 22.9% 
m ale un em ploym en t). In  Jord an , w here the literac y rate has risen  
im pressively from  46% in  1 990  to 8 5% in  20 1 2, an d  w here m ore 
w om en  than  m en  atten d  un iversities, w om en ’s partic ipation  in  the 
w orkplac e is ab ysm ally low  at 23% (as opposed  to 77% partic ipation  
b yb y m en ), to the exten t that on c e c orrec ted  for ed uc ation al attain m en t, 
fem ale partic ipation  in  the w orkplac e is ac tually on  the d ec lin e. In  
gen eral, Arab  w om en  are pred om in an tly foun d  in  low er-level job s. An d  
they usually ϐin d  em ploym en t on ly in  selec t profession s like ed uc ation  
an d  soc ial c are.

W hy is it the c ase that w hile fem ale ed uc ation  is on  the rise in  the Arab  
w orld , fem ale em ploym en t is on  the d ec lin e? Som e soc io-c ultural 
fac tors help explain  this. The id eas that the on us of preservin g the 
fam ily as a un it falls upon  w om en , that the m an  solely is respon sib le 
for provid in g for the fam ily, an d  that the w om en  have to ob serve 
m od esty, set the stage for m en  gettin g priority over w om en  in  the 
w orkplac e. Also relevan t is the stereotype that a m an  n eed s a job  to 
proprovid e for the w hole fam ily, w hile a w om an ’s role is prim arily that of 
a hom em aker. W om en  also fac e restric tion s on  their everyd ay m ob ility 
in  m an y parts of the Arab  w orld . Som e of these restric tion s arise from  
c ultural stereotypes; som e take the form  of w ritten  law .

Law s in  m an y Arab  c oun tries take a serious toll on  w om en ’s 
partic ipation  an d  en gagem en t in  the w orkplac e. F or in stan c e, the 
Lab or Law s in  the UAE  plac e spec iϐic  restric tion s on ly on  w om en : these 
in c lud e w om en  n ot b ein g allow ed  to w ork at n ights, or take up job s 
that c ould  b e perc eived  as hazard ous to their safety, or w ork w ithout 
the c on sen t of their m ale guard ian s. In  m an y Arab  c oun tries, w hile the 
law s m an d ate m atern ity an d  c hild c are b en eϐits for w om en  in  the 
w ow orkplac e, they plac e the on us of these b en eϐits on  the em ployer, 
thereb y d isc ouragin g them  from  hirin g w om en  in  the ϐirst plac e. The 
law s lac k in  other respec ts as w ell. F or in stan c e, the Jord an ian  
regulatory fram ew ork d oes n ot prohib it sexual harassm en t. E xam ples 
like these ab oun d , m akin g it d ifϐic ult for w om en  to en gage 
m ean in gfully in  the w orkforc e, m an y a tim e n ot at all.

C on sid erin g how  im portan t fem ale en gagem en t in  the w orkforc e is to the 
overall d evelopm en t of a soc iety an d  a c oun try, polic y-m akers an d  
exec utives n eed  to take ac c oun t of the fac tors that lim it it, an d  ad van c e 
polic ies, b oth at the organ ization al an d  n ation al levels, that rem ove these 
lim its an d  allow  w om en  to en gage m ore prod uc tively at the w orkplac e. It 
c an  on ly w ork to the ad van tage of the ec on om y. An d  w hile the realities of 
d ifferen t c oun tries in  the Arab  w orld — an d  even  of c oun tries like 
Pakistan — mPakistan — m ay d iffer on  the exac t fac tors that restric t w om en ’s w ork 
en gagem en t, c areful yet im portan t lesson s c an  b e d raw n  from  them  for the 
b en eϐit of all.
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