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L&T hasbeen inthe construction and mining busiess for the Lt thre decades. It also
provides spareparts and afer-sals servce 0 customers 1o improve utltion and helps
them 10 obtan the best posible vlue. The spare parts busness of construction and.
mining. equipment has a pofitabily of around 30% while the eguipment business has
profabiity of around 7% Spare parts availabiliy is very important 1 the consumer
since this afcts the availabilty of he high-capital cos equipment. Howeser, with over
20,000 diferens tpes o spare pars, orecasing the demand of each pat i a challene.
Technology changes frequently and superseding parts that have a different maeria,

diferent design, or improved qualiy are developed such hat these can replace the
previous pans. New machines tha ae developed eguire additona spare prt. Furter,
demand i quite seasonal ince mast of the customers plan their annual verhaul during
the monsoon season. whe construction i virualyat a standsil.

~ Vijaya Kumar, DGM, L&T Construction and Mining Business (Apel 2014)

Monday, April 21, 2014: Vijaya Kumar walked out of bis cabin tryng (0 clear his head that was flld
‘i mubers. He was going over the demand trnds and forecasts fo around 20,000 spare parts of the
various construction and miing cquipment sokd by Larsen and Toubro (L&T). Vijaya Kumar was the
"Depaty General Manager ofthe Supply Chisin Department of L&Ts Consiruction and Mining Business
(CMB). LAT has been India’s largest technology, engincering, constrcton, and. manufactring
company. CMB provided heavy constnuction nd mining cquipment (0 its customers, along with support
Services and spare pats. The supply of spare pars ws criical sice the customer would fce severs
loses in the cvent of cquipment unavailabilty. Forcasting was done ad hoe,based o the experience of
th planning personnel. The vluc of cach spare part ranged from INR 10 t0 INR § million (USD 1 = INR
60 in April 2014). Mainaining the balance of the spare pats inventorics was eiical since unavailabily
would resul i loss of revenues, decreased profiabilty, and increased customer disatisaction, and
would also give s to the spurious producs industry. Excess inventory would Jad to bigh inventory
camying costs, working capal lockin, and the possiilty of th spare part becoming obsolete. Kumar
had to arive at an sccurate foccasting methodology for the 20,000-0dd spare parts that CMB had to
Supply. I thory, 20,000 sparparscalle for 20,000 foccasting models; however, such  arge umber
of models would b very time-<onsuming as wel ss xpensive o develop and mansge. Kumar wanted to
build the foceasing model qickly s that e could roll out the forccasting strstegy on @ pan-Indisbasis
withina few weeks.

CONSTRUCTION AND MINING EQUIPMENT INDUSTRY IN INDIA

Constrution and. mining cquipment. mainly included cartmoving cquipment and materialhandling
quipment,along with a varicty of other machineies (xhibi 1). Prior 10 1960, India imperted all o
construction and mining equipment owing ( the lack of indigenous mamufacuring facilis. In 1964,
Bharat Earth Movers L. (BEML), a public scctor enteprise, was estblished to produce dozers and
dumpers under technology license from LeTorneu Westinghouse (USA) and Komatsu (apan). Ancther
private sccor enteprse, Hindustan Motor, forayed into tis setor n 1969. Hindustan Motors had
tchnological collaborton with Terx, UK. Severalfoeign players such as Cas, Catepilar,Ingesoll
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Rand, Komatsu, JCB, Hitachi, Volv, and Licber enered the couniry aftce the 1991 conomic refoms,
ither through jint ventures with Indian companicsor by sting up wholly ovned subsidisrics.

“Theindustey size wasetimated o b around INR 153 illon (USD 2.5 bilion: i had grown a a CAGR
of around 10% duringthe fscal period of 2009-2013 owing 1 a high growth o 33% during FY 2009
2010, The annual growh atc was around 3.4% duing 2010-2013. The growth o the consruction and
mining cquipment industy depended on the constrcton and mining actiitics inth county, which had
consideably slowed down owing to the cconomic slowdown, high iteest rats, and the slowdown in
policy making by the Indin government.The consucton and mining sctors eporcd growthof sround
59% and 0.4%, respectively in FY 2012-2013. The consructon scctor compriscd residenial and
commereial el estae along with nfastrcture consucton. Th demand for residenial and commereal
estae had decrease. There was a slowdown n the infasructre sctor owing 1o delays in obtaiing
soverment clarancs, trouble with land acquision, and the high cost of captal. The mining scctor
argely nclded coa, ro or. and limestone miing: i ccor was ffcted by regulatory unceinics
“The proposcd infrasuctre spnding of USD 1 tillion under the 12° Fiv Year Plan (2012-2017) and
repulatory claityover mining lccnses wre expected o revivethe onstruction and mining industy: the
projectd growh i the infrastucture scctor was estimated t0 be not more than 5% per annum. Smlar
roth was cxpectd n th consruction and minin cquipment ndusty.

“The consruction and mining cquipment ndustry mainly nvolved arge players owing 1 the need for high
upfrontcapital investments and technical expertise. BEML, L&, Caterpilla, JCB India, Komatsu, Cas,
olvo, Telcon, Escons, Tata-Hitachi, Kobelc, Lictherr, Ingersoll Rand, and Voltas were some of the
major players inth industry n Indis.

Inthe constnuction indusry, the customers were maialy unorganizd playes, since construcion actvies
were sub-contracted to smalker players by the large constructon companics. Howerver, i the mining
industry, th customers e lrge cosl mining companics (such as Coal India Ld.and ts subsidiric).
arge steel manufacures fo ironor) (such a Siel Authortyof India, Tata Stcl, and Jindal Sce), and
cement manufactures (such a ACC, Ambuja Cements, ctc). Consruction and mining equipment were
xpensive, and the lfe of cachpiese of equipment was around 20,000 hours (around 3.5 years, working in
w0 shifs). The customers requied high cquipment availabilty 10 enabl them o recover thei capital
costs. The maintennce and availabilty of spae pats were critca fo cnsuring cquipment availability.
Futher, genuine spare pars from the oriinal quipment manufacurer (OEM) had 1o be used to avoid
domage o the cquipment. Some customers purchascd spars parts fom loal vendors or one of th two
reasons - unavalabilty of spare parts with the OEM,or the lower cost of the localspurious spare pars,
‘which affeced the performanc of the cquipment. Thus,sevies and spare pars were riteal clements of
the constrocton and mining cquipment indusry.

L&T: THE INDIAN ENGINEERING GIANT
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LT was founded in Bombay (Murmbai in 1938 by two Danish cagincers, Heaning Holck-Lassen and
Soren Krstan Toubro. They stred their opertions by representng Danish dsiry. cquipment
manufacturers. World War 11 stopped Danish supplics, which foced the founders 1o manufactre
quipment indigenously. The wa crated opportunitesfo repaiing ships, which I 1o the formation of
repair and fabricaton shops. During 1944-1946, LT enered nto several frcign collsborations. Afer
India gained independence in 1947, there was a growing demand for equipment across industrics. LT
expnded nd sct p offce scross th casten (Calutt), sothern (Madrss), and norhern (New Delhi)
regionsof India. In 1950, LT became a public company, and it grew rapily i the 19605 Toubro and
Larsn retied i 1962 and 1978, espectively. The company grew into an cnginecring major under the
uidance of severl cminent laders.

In 2014, LAT csublised presence in several busincsses - nfrasrucur, defense, acrospace,
ydrocarbons, heavy engincering, consructon, power, mining and metallurgy, clectrical and automation
prodacts, machincry and industrial product, nformation technology, inancial servces, ship building.
and ruilvay projects. LAT had design-to-build cspaciics for most of its businesses. It had 137
subsidarics and 16 assocated companis: it had not nly a pan-India prescnce but alo a global prescnce
actoss 30 countries. The L&T Group had gross revenues of INR 752 billon (USD 13 billon) in CY.
w132

L&T'S CONSTRUCTION & MINING BUSINESS

“The Constructon and Mining Business (CMB) formed  part of the Machincry and Industrial Products
(MIP) busines at L& (Ehiit 2). The MIP sgment camed revenues of INR 23 bilo, which formed
around 4% of L&T's ol revenues. Howerer,the MIP scgment had gross profit margins of around
16.3% 15 against LAT's overall gross proft margin of 13.2% Thos, cven though MIP was a smal
scement in terms of revenues, it wa importan fom the profabily perspective. CMB was fomed in
1995 a3 a S050joint vntur Between L& and Komatsu Asia & Pacifc Singapore, which was 2 wholly
owned subsdiary of Komatsu, Japan.In Apel 2013, L&T bought out Komats's 50% siake -

LAT's CMB sold cquipment such as dozer shovels, dozers, dumpers, hydraulic excavators, motor
aradees, pipe layes, surface minces, tpper rucks, wheel dozers, and wheel loaders (Exhibit 3) CMB
sl provided eguipment nsalation and commissianing services 2 wel s other mintenanee services.
(CMB did not manufacture the cquipment that it sold and serviced it had tic-ups with OEMs such as
Komatsu, Scania, and 5o on for sourcing the oquipment. Addidonaly, CMB. sod and servieed
construction snd miing cquipment that was manufictured i oher LT divisions.

(CMB involved diffrent vercals such s sl and marketing,service, and supply chain. The saes and
marketing vertial was responsible for markeing and complting th sle orders that wereplace with the
‘OEMs. The OEM invoiccd the customcr and disatched the cquipment. Subssquently, CMB's sevice
tcam would insal and commisson the cquipment for th customer. The srvice tcam sl took care of
Servicing during the warrany period and deat with any other kind of servicing-rlaed assistance that the
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customer soqired. The suply chan team was responsibe for the svaiablty of spare pars and the
relatd intema logistis.

SPARE PARTS SUPPLY CHAIN AT CMB

CMB supplid pars scros th county through tscentsl warshous at Nogpur. The CMB group had
fourflly cquipped srvi stations at Chennai, Delh, Durgapur,an Pune, whichcatered 0 the southern,
orther, casten, and wester regions of th counry, respectvey. The fcility at Nagpur catered 10 the
central region. Thers were S8 sb-service centers unde the flly equipped sevies centers.In sdition o
his, CMB had 26 dealrs who had 84 outlts acros the couniry. The spare pat of the construcion
cquipment were generaly supplid through the deales, while the mining cquipment spae parts were
Supplicd vis 8 mix of servicecenters and desle utlts.

“The spae parts were clasified it six mai catgories: e, engine mainicnance pats,scals and hoses,
el undercariage, and ground engaging ools (Exhibi 4) Each category included diferent types of
spare pars, and cach type consisted of several varieics with different echnical speificatons. On
average, a major picce of cquipment would consist of around 1,100 unique parts. Thus,tere were more
han 20,000 spar parts across the diferenttyps of cquipment sold by LAT.

“The desmand fo the spae parts would vary owing to & vriey of ressons. Some spare parts would be
required because of operational wear and tear, while others would be neoded owing to breakdown.
Customers followed diffrent mainenance siracgics such as preventiv or breakdown mainenance,
which caused variation n demand. CMB provided warrntics for the cguipments i th instance of any
breskdown during the warranty period, spare parts would be required. Warranies were generaly
provided fo 3,000 hours or 1 yea of equpment perations;the typcal I of cach picc of cquipment
was around 20,000 hours. Furthr, several customers oped for extended warany, which added 10 the
variaton in demand. During the exended warranty peiod, LT had to support the machine similar o
what was done during the warrnty perod. Annual Maitenance Contrcts (AMC) guarsnteed the
availabilityof quipment to customers. Availabilt of spa parts played i ol in flflng AMC
Services. Addionaly,th sles snd markcting tesm sometimes offred spare pars frce of cost. Th sales
tcam would offe some fee spare parts to the customers as por the provailing offers made by the
competiion. Some ofthe customers would ot optfr thes offrs and would demand eguivalent vale.
such instances, LT would offr them equivalent value fo the futre purchase o any othr spare parts
from LAT (fo tis vaue). This was similar 1 providing coupons that were equal in value 10 the fes
Spase pars offerd by L&T. These coupons could b redeemed for spar pars purchascd from L&T. The
customer benefted fom the opton of using the value gained fom the “fies of cost” offer for fuure
purchase. Howerer, the purchascs made by the customers using such coupons were generally one-tme
purchascs,and the probability f the reptition of this demand was lw. Thus,the varisbiliy in demand
increased withsuch "t of cos” offrs.

The sferssles business in the machine and plant constrction industry generslly sccounted for
approximately 25% of thetotal sl (vithtwo-tinds being derived from th sles ofspar partsand onc-

Pagesorin




image6.png
Larsen and Toubro: Spare Parts Forecasting. S
T

i fom services), whie it sccouned for aeost 0% of te totl eofs” At CMB, spare pars
contbaed 25% ofthe ol revenus; he rst was contibutd by cquipmeot sl The profabilty of
e spar pars busincss was around 30, whicthe profbilty of th cquipment sles busines was
around 4. The unavalbilty of spar par e 1 no ey the s of 8 rsacion but o the potntil

Ios of a customer, since the customer preferred immediat replacement of the damaged spare pars (o
avoid losss o hisherbusiness.

FORECASTING DEMAND FOR SPARE PARTS|

Kumar was looking at the dta fo the period April 2009-April 2013. He had montbly detis of the
demand for cach of he spare parts. I was diffcult and very xpensive o forecast he individual demand
for 20,000 spare parts. Therefoe, the CMB team had categorizedthe spae parts n several ways. The it
catcgorizaton was based on the froquency of demand, acconing to which three categories - fst ().
medium (M), and siow () - were formed. This was known as the FMS categorization. The sccond
estegorization ws bascd on the value ofthe produt. The cstegoies were formed according 0 vale:
high (H), mdiom (M), and low (L) his was known as the HML categorizaton. The thirdcategorization
was bused on the wll-known ABC analysis sccording o which the spare part belongin 10 category A
constitted 70% of the sales,the spare parts belonging (0 category B consttuted 25% of the sales, while:
estegory C spare pats consiuted 5% of the saks. The spare parts were further clasified based on
combinationsofthse thre categoriesand were ranked sccordingy. Fo cxample,  ctegory A spar part
tht was fastmoving (F) and had high aluc (H) was asigned the top rank;this combination was termed
AHE" (Exhibic §). According o Kurmar.

We used severa analyticl toos such ss exponcntal smoothing, sutorcgrssive ntegrated
moving average (ARIMA) model, and Croston's method for forcastng the different
estegories ofspar parts. We igurd that one frscasting model would not b suiabe for
llthe spare parts sinc the pttc of demand varicd scross the sparspars.

Kumar's tsm wanted to develop forscasting models for spare pats that would esult in les than 10%
coror. However, Kuar wondered whether it was possbl 1o develop such a model foralthe spare parts
and whethr this model would work in the face of constanly changing indusry trends. Was there any
dditonal data that could b incorporsted it the model to make it more robust? What sirtegis should
be followed by the CME tsm tocnsur bete availbiliy snd redused nveatory costs?
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