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Abstract: 

The objective of the proposed research is to detail out the current supply chain landscape, current 
network and warehousing landscape, product flow from the manufacturer ~o the end customer. Challenges 
of supply chain management may be classified as operational, infrastructural and financial, gaps have been 
identified and business imperative for change are being suggested. Outsourcing of the warehousing and 
logistics operations can be implemented with tangible benefits. 
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I. Introduction 

l. l. Introduction to Electronics Supply Chain 

The below figure gives an overview ofa typical end to 
end supply chain ofelectronics organization. 

The E lectronics supply chain has the following touch 
points and product flow 

a. Factory / OEM: (Where the products are manufactured) 
eg : TV, Mobile. They are typically outside India in this 
case. The TV manufacturing is primarily done in 
Malaysia & China. The mobile manufacturing is done 
primarily in China factories , 

b. The production is based on a firm monthly planning 
cycle for TV and mobiles through a structured monthly 
process ofSeihan meetings with the factories. 

c . The demand is aggregated by model and is provided to 
the factories for production. 

d. The manufacturing is completed by r 
the respective factories and the 
containerized loads of the products 
are then shipped either by Sea route or 
by Air (Typically incase of Mobile) to 
different sea and airports in India, 
basis the regional demand allocation. 

e. The Import consignments (By sea or 
by air) arrives to the respective NDC / 
RDC location. 

f. The entire Domestic network is 
divided into 4 zones (East, west, 
North and south). 

g. Each zone has an RDC (Regional \ 
Distribution center) where the import 
consignments are cleared and is the 

oc 

first touch point for the region. 
h. Basis the demand, the region has a cluster of SOC (State 

Distribution network) which cater to the state wise 
demand . 

i. The network is like star network with a combination of 
hub and spoke in the region 

J. The material from RDC is moved to the respective SDC 
location basis the demand push by respective branches, 
basis the demand. 

k. The SDC are typically smaller in size units and handle 
multiple SKU or entire product range but in quantities 
proportional' to the sales demand of the respective 
geographies 

I. The sale / billing is done by product to Regional 
Distributors; which then internally handle the 
distribution of the product 

m. The billing is also done to the retailers (MBC) or national 
retailers as well. They intern sell to the end customer by 
means of shop or online sales. 
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2. Supply Chain Challenges 

2.1. Challenges in Current Supply Chain 

The electronics supply chain has the following business 
imperatives 
a. The expected turnaround time to the customer is very 

low, ( As low as an hourly replenishment schedule) 
b. Variability in demand during peak and non-peak 

season increasing and impacting the asset utilization. 
c. Shortage of Skilled workforce, due to high level of 

precession in dispatch and various promotional and 
marketing campaign 

d. High level of pilferage and damage and risk of 
obsolesce if the supply chain is not fu ll proof. 

Following are the key challenges in the current supply 
chain 
• Operational Challenges 
a. Infrastructure Development of Supply Chain 
b. Scalability/ Evolution of Supply Chain Network 
c. Day to Day / Local Issue resolution 
d. Vendor Management 

• Performance Challenges 
a. Operat ional KPI Management ( Delivery, Inventory, 

Productivity) 
b. Vendor Performance (Warehousing, Transportation) 

• Financial C hallenges 
a. High Operational cost to sales 
b. High Capex and Maintenance cost 
c. Contracting and Vendor Management 

2.2. Case Study Research 
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The case study research is one of the several ways 
of doing social science research . It is not limited to 
experiments, surveys, histories and economic and 
epidemiologic research. Each method has particular 
advantages/ Disadvantages depending upon the 3 
conditions 
• The type of research question 
• The control over actual behavioral events 
• Focus on contemporary over historic phenomena 

The case study re·search is done when the how and 
why questions are being posed, the investigator has little 
control over the events and the focus is on the 
contemporary phenomena within the real life context. 

In the Case study research, the richness of the 
phenomena and the extensiveness of the real life context 
require the subject to cope with the technical distinct 
situation. 

1. Plan 
a . ldentifyresearchquestion, or other rationale for doing 

case study 
b. Decide to use case study method compared to other 

methods 
c . Understanding its strengths and limitations 

2. Design 
a. Define the unit of analysis and likely cases to be 

studied 
b. Develop theory, propositions and issues underlying 

the anticipated study 
c. Identify the case study design 
d . Define the procedure to mainta in case study quality 

3. Prepare 
a. Hone skills as an case study investigator 
b. Train for specific case study 
c. Develop case study protocol 
d. Conduct pilot case 

4. Collect 
a. Follow case study protocol 
b. Use multiple sources of evidence 
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c. Crete database 
d. Maintain chain of evidence 

5. Analyze 
a . Rely on Theoretical propositions and other strategies 
b . Use qualitative / quantitative techniques 
c. Explore rival explanation 
d. Display data apart from Interpretation 

6. Share 
a . Define audience 
b. Compose textual I visual material 
c. Display enough evidence for reader to reach own 

conclusion 

3. Impact of 3PL Transition 
The warehousing case study is an attempt to 

identify and bring about the business and supply chain 
imperatives to change the warehousing landscape from 
Company operated to a 3 PL operated model. 

The current landscape consists of a network of 30 
warehouses spread over the entire country. 

The physical warehouse network is a Hub and 
Spoke model; with each region having a HUB warehouses 
and associated spoke warehouses. 

The Hub warehouse are also called an RDC 
(Regional distribution center) location and the Spoke 
warehouse is called an SOC location (State distribution 
center) 

The number of warehouses are made keeping in 
mind the following key aspects 

1. Responsiveness to last mile demand/ sales demand by 
the customer (ZD, NR) etc 

2 . Low channel inventory by the channel partners due to 
high value and capital investment 

3 . Local taxation laws effecting the overall product cost 
4 . Unique / Different discounting and marketing 

campaigns 

3.1 Current warehouse Landscape 

C 1< 
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a. The entire Domestic network is divided into 4 zones 
(East, west, North and south). 

b. Each zone has an RDC (Regional Distribution center) 
where the import consignments are cleared and is the 
first touch point for the region. 

c . Basis the demand, the region has a cluster of SOC (State 
Distribution network) which cater to the state wise 
demand. 

d . The network is like star network with a combination of 
hub and spoke in the region 
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e. The material from RDC is moved to the re pective SOC 
location basis the demand push by respective branches, 
basis the demand. 

f. The SOC are typically smaller· in size units and handle 
multiple SKU or entire product range but in quantities 
proportional to the sales demand of the respective 
geographies 

g. The sale / billing is done by product to Regional 
Distributors ; which then internally handle the 
distribution of the product 

h. The billing is also done to the retailers (MBC) or national 
retailers as well. They intern sell to the end customer by 
means of shop or online sales. 

3.2 Gap Identification 

~ 
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• .Scolobtt;ty / fvolutionof Supply Chain NeM' 
• lnfi0Jirvc1ure d&volopment o l Suppty choir'\ 
• Doy to Doy/ locol lnue reJolvlion 
• Ver'\dOr Monogement 

• Opera ionol KPI Monogoment I Delivery. Inventory. Produc fivity) 
• Vendor Performonce (VJorehousing . lrompof'totion) 

• High Operotior.ol cost lo ~le\ 
• High CcpeY and Moinlenonce cost 
• Contrcct1ng ond V1rnd0< Aor"og~me-nt 

The electronics supply chain has the 
following business imperatives 
A . The expected turnaround time to the 

customer is very low, ( As low as an 
hourly replenishment schedule) 

B . Variability in demand during peak and 
non-peak season increasing an 
impacting the asset utilization . 

C . Shortage of Skilled workforce, due to 
high level of precession in dispatch 
a nd v a riou s promoti o n a l a nd 
marketing campaign 

D. High level of pilferage and damage 
and risk of obsolesce if the supply 
chain is not full proof. 

Following are the key challenges in the 
current supply chain 

• Operational Challenges 
A. Infrastructure Development of 
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Supply Chain 
B. Scalability / Evolution of Supply Chain Network 
C. Day to Day I Local Issue resolution 
D . Vendor Management 

□ Performance Challenges 
A. Operational KPT Management ( Delivery, Inventory, 

Productivity) 
B. Vendor Performance (Warehousing, Transportation) 

'.J Financial Challenges 
A . High Operational cost to sa les 
B. High Capex and Maintenance cost 
C. Contracting and Vendor M anagement 

With the above mentioned cha llenges, the focus of 
the supply chain group was to reorganize itself and to 
differentiate between the core and non-core supply chain 
tasks . 

The key focus was into supply chain planning, 
customer serv ice and implement special projects and not on 
day today fire fighting . 

The following approach was adopted to transform 
the company owned operations to 3PL operations. The 
same was done in phases 

1. Identi fy and document the current process and best 
practi ces 

2. Ident ify AS-TS KPI 
3. Identi fy AS IS Cos t elements 
4 . 3PL RFQ process basis the fo llowing parameters 

a. Company profile 
b. C urrent C lientage 
c. Operational experience 
d. G loba l and Local reach 
e. Information systems 
f. Compliance and audit capabilities 
g. Future Growth 
h. C lient references 

Basis the above 8 parameters, the RFQ was done to 
possib le and e ligib le participants and the choice was made 
amongst fina l 3 shortli s ted players. 

The 3 P L convers ion was done, including the last mile 
delivery fo r all HUB and spokes in phases. 

3.3 Key Parameters and Enablers 

-- Description Basellne KPI 

Operational All Indio On time Delivery ratio 96.34% 
(%) 

Operati onal All Indio Inventory Accura cy (%) 98.56% 

Performa nce All Ind io Warehousing e tticiency 2778 
(Cost / M3) 

Performance All Indio Distribution Efficiency' 1497 
(Cost/ m3) 

Performa nce All Indio Shipment Accuracy 525 
(PPM) 

Financial All Indio Warehouse cos t as 1.09% 
percent lo soles 
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O c:,erotionvl On llme 96.3-4% 98.73% 99.15% 
Dellvory tork:> ,~, 

Ope,roilor"tOI lnvonto,y 9056% 9?.01% 99.32% 9?.67% 
Accurocy (%) 

Pertoononce Worel 'tOVSing 2778 3205 2956 2618 
efficJency 
(Cost/ M3J 

Pet1c)cmor)Cc OhtrlbtJ tion l-497 1.s1:1 14:!6 
Efficloncy 
(Cosl /m3J 

Perlormo.nc.e Shipment 525 513 493 
A CClKOCY 

(PPMJ 

rinonciol W orefv)\J~ 
c~t (J~ 

1.09% 1.09% .99%_ 

percent lo 
solet 

Regress ion Analysis by OLS mc:thod 

~ ~2 ~ ~ ~ 2 = L./Y; -Y;) = L.J (Y; - a -bXJ 
t = l l = l 

fl 

~ 

I: (X, - X)(Y, - Y) 
b l = I 

-
Period Sal es 3 PL Exp e n se 

1 1, 16,58.484- 41,956 

2 1.10.13.666 41,989 

3 1,01..,88,93-0 37,519 

4 1.00.58,312 36.400 

5 1.20.00.507 39,902 

6 L :30. GJ.. 6.5 2 55,34-7 

7 1,75,84-,128 84,978 

8 89,49,328 25,191 

9 1,06,2.8, 605 34-.377 

10 97,66.099 40,364 

11 93,57,926 35,022. 

12 l..,09,14,292 41,2.56 

Total l.3,51. 81. 928 5,14,.299 

nme X( I} YI!) ~t-X(BAR) Yl·Y(SAR) IXt-X(BARlKYt-Y{BAR)) (Xt-X(BAR)) Squre 

' 0.42 1.16.58 -0 l9.l -0.()1 000 
, 0.42 110.14 -0 -LSI 0.(]2 000 

i 0.31 lln.!l -0 -10.76 0.57 000 

4 O..!i llD.58 -0 -1L07 0.78 000 

! 0.() !Jl.m -0 7.ll -012 0.00 

I OS lll.62 0 17.96 214 Ofil 

' a.as 175.81 0 6.l.19 16.62 0.18 

l 0.15 lfl.~ -0 -2l16 4.!B 0.0.l 
( 0.34 llli.29 -0 -6.37 0.54 OD! 

u O.Cl 97.(6 -0 -14.99 0.37 0.00 

I: 0.li !B.58 --0 -19.07 t~ OD! 

i; 0,41 IJB.14 -0 -lSI O.!!i 0.00 

Total 5.14 UM 36.:A n , ,, 
.... t.J 
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N= 12 was done without consolidation of requests and the 
orders were placed directly to the HUB warehouses. 

X( t ) --

Y( t ) = 
X( BAR) 

Y{ BAR) 

5 

1,352 
0.43 

112.65 

• The orders were executed by the HUB warehouses as 
per the SLA and the material movement was done 
through expedited freight movement. 

4.2. Gap Identification 

1,437 

148 1 
1,288 

• Following Gaps were observed during the lBT 
movement 

• Add hoc / need base IBT made by the product 

4.1 mpact of Scheduling of Primary Movement 
The Primary movement of material happens from 

the Hubs to the spoke loca tions. Usually the material 
movement is done within the zonal hub to the zonal spoke, 
but occasionally, inter zonal hub movement is a lso allowed. 

The movement orders for the internal movement 
was done by the respective product categories of the mode 
of choice. Most of the time add hoc requests were made by 
using expedited freight which resulted in increase in cost 
per m3 and less optimized movement of material. Many a 
times expedited freight movement also resulted in loss and 
damage and pilferage in the route. 

The attempt was made to consolidate the primary 
movement and also to schedule the point to point 
movement as well so as to el iminate the supply chain 
inefficiencies. 

4.1 Current Network 

Factory Planning 8y <OfOQory ly cat.110ry 

Sales Forec.,6ng Monthly KORO Monthly KORO 

Inventory 

Planning 

Wffkiy / Weekly / 801td 
S<ned en sol•• on sciln trl'ffd. 
tr.rM!. Mot-t ifttuitivt 
Mott itltuifivt !hon plcn'led 
thao planntd 

By co1•gory 

Monthly KORO 

W1tkly / Based 
on ,01., trtncf. 

Mortintvitivt 
thon planntd 

8yCOfegory 8yco11QO<Y 

Monthly KORO Monthly KORO 

WMkiy / 8osed WHltly / &asecl 
on 10!.s trfl!d. on sales trerd. 
Mort intuitive Mtcrenuitive 
than planned than planned 

16T Crtation 3y category; Sy category; os By category; as Sy colt9ory; 0 1 Sy cat&gory; a, 

~~- ~- ~- ~- ~-
IBT allocation iood Afr Air 2ocd Alr/ Rood 

NOIDA ' 

CHENNAI 

KOLKATA 

IBT Re-q vHI by Ca~o,y f 
I 

O i,potch by HUBS 

!The current !BT movement was done by the respective 
product categories, w hich was primarily done on an add 
hoc / need basi s from the hub to the respective spoke 
warehouses. 
• Depending on the Business needs , the Primary movement 
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categories 
• Sub optimized 
• Loading efficiency: AS low as 57% 
• Dai ly shipments with longer lead times 
• Excessive reliability on Air movement . 
• Low / No consolidation of part shipments 
• Changes of Miss routing and pilferage 
• Changes of Damage during courier transit 
• High Transportation cost 

A 7 C' ..... L ...... J,..1.,...,1 D-: ....... ,,,.._ •• T-,_- ,... ,..., "' ... .-,,...-: ..... ... 

Centrol;ze lBT 

~ 

Load 
CoosoHdalion 

Dispa!Ch f-+ 
plaMing _j 

ln...tory 
Ploming / 

Optimization 

logistiu Coll 
optimization 

Road 
Air 
Train 

D The process change and the change management 
exercise was conducted wi th the fo l lowing changes 

• A ll the product categories to make the IT request to the 
central team 

• Load consolidation and dispatch planning was done by 
the central team as per defined TAT 

• Inventory p lanning and Optimization was to be done by 
the central team 

• Any Produc t launches and shortage material request was 
treated as a n exception . 

fll2!.LUil.ll!tmwut.1.t.lwUmna.wi 
f!w.u.t 

I Ad.Hot, Ma uhedu-16 .and don& •wt•fdav 
2. Sub-,Optim.2.od, 
• tow loodl,,,,o e-lf~ 5'1% 
• Oollp~•idt~leod-Hm-
• b~n r.uar.c. Oft ab G-t tJcM "'°_..,. 

~ 
~ 

1. Ertobllihc-d flxed do'f ('f) of """•e-k f-Ot" 
ooch of th9 MOln ton., (48) 

2. No dtO"Vft III ho,.,,. t Nlm.fi&ta Ql'e Cffl>Oted 
3 . 0tonoc, Monogement wos key 

Re$ults 
t , L-4•..._ fH;c.ko"cy - U• ◄-J i. 0 1 ,:. •• llo/•l 

C• .. t .,- ,..J ~•-" 22~ ( IO, SM USDl 

27 

• • .,., .. ,_•" ;" .; • • ,.., .,...,,;., _..., • ..,..,.,, •• JS % 
0 1'\c• Nl~luUty ., .., .......... -· . 1o .... u,~ 
S.S.• a°""-._.. ... ,.. f•tl•-.,• - _,.,.;_l•.-d 

MO.- 1 1 Jan. to 30 June 2016 Issue 



, 

He reduction in expedited freight was done primarily for 
the movement through courier and train. 

• The schedule dispatch matrix was prepared from Hub to 
spoke and Hub to Hub 

• The movement plan and dispatch matrix was made as an 
result of historical trends and current year peak plan and 
product launch schedules 

• The movement plan coordination and implementation 
was done by the respective HUB in charge 

4. 5. Regression Analysis by OLS method 

~ = a+b!{t 
el =~- ~ 

Sample Model = 

n n 

= I::cr; -f;)2 
= I::c~ -a-Sx,)2 

l = I 1= 1 

:t C x, - X)(Y, - Y) 
;; = ~·-~'------ aWJx-

:t cx, -X)2 

1 1,16,58,484 16,71A 
2 1. 10, 13,666 16,590 
3 1,01,88,930 14,886 
4 1,00,58,312 17,879 
5 :a:>00507 691 
6 30 6 652 
7 

8 
9 917 

10 1 249 
11 93 57 926 456 
12 1,09,lA,292 16,840 

Total 13,51,81,928 2,03,061 

16,71A 
16,590 
14,886 
17,879 

691 

917 
249 
456 

16,840 
2,03,061 

5. Summary, Conclusion& Future scope of Work 

D Improvement in Operational Efficiency after 
outsourcing of operations from Year l 

• Higher Operational Control on Day to Day operations 
• Long term strategic plan and Monitoring of 

Operational control 
• Short term impact and Long te rm improvement on the 

performance efficiency 
• Short term increase due to duplication of fixed cost 
• Variable cost model in long term to rationalize the 

operational parameters 
• Short term Impact and Long term improvement of 
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- ---- --- ------ ------ -
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,..,,,-c~n, to 
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f6}2 

5 13 
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• Loading efficiency was increased by 43% from 57% 
to 82% 

• Cost per m3 was reduced by 22% ( Saving of USD 0.5 
M) 

• Reduction in expedited fre ight by 35% ( Courier and 
train) 

• Reduction in sales and marketing fol low-ups 

,-,. ,. ,,,. " l.l),;'•~~ •• 1.1..iiJ('' /¥.'T.'f" ( I ·"',. 'T ,\1.~. 
Scope of Future Work 

I nn 11&51 -0 l.!D -nm 
1 nn unw .o -251 nm 
] nu 1111.B -0 . 11111; nn 
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n:111 171.M 0 lilH UJ 

I 11111 ... -0 -ll16 Ll7 
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• The exercise is based on the outsourcing 
of the Warehou~ing and Primary transportation only. 

•All other Components like Import and Primary 
movement is in-house 

•The study can be utilized to benchmark similar 
exercise with competition 

•The study can also used as case study for other similar 
outsourcing projects 
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