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Abstract

To remain competitive, industrial organizations all over the world are striving hard to reduce
product development time, improve product quality and reduce production costs and lead times.
More over these challenges can not be effectively met by isolated changes to particular
organizations, but rather depend critically on the relationships and interdependencies among
different organizational units. With the inclination towards a global market economy, companies
are increasingly moving towards specific, more value-adding manufacturing niches. This in turn,
increasingly transforms the above challenges into problems of establishing and maintaining
efficient material flows along product supply chains. The ongoing competitiveness of an
organization is related to the dynamics of the supply chains in which it interacts, and recognition
of this fact is leading to considerable changes in the way organizations interact with their supply
chain partners. The present article is a study in this regard to know the actual supply chain
operating in the Swaraj Mazda Limited, an LCV manufacturer, and how the firm is interacting
with its suppliers and customers to remain competitive and have an edge over others. This is a
step towards modeling and designing of emerging supply chain management strategies and
practices.

Due to emerging competition in the dynamic markets of globalized economies across the world,
business organizations have realized that the business process of satisfying the demand of the
customers is of critical importance. It is well understood that a functional approach to the
business process would not help any more in developing competitiveness. This has made a
paradigm shift in their outlook. It has been realized that today the focus of competition has
shifted from products to supply chains, i.e. the supply chain of one company competes with that
of another, to deliver superior customer value (Lee and Billington, 1992).

SCM is basically an information-based process that integrates the various activities, from
raw material supply to manufacturing and finally the supply of finished products and services to
the end customers (Taylor, 2004). It is an approach to controlling the physical flow of products
and services from suppliers to end-users by coordinating the activities of suppliers,
manufacturers and customers. It aligns the activities of each one participating to develop a
sustainable competitive advantage. It takes cross-functional integration into consideration and
looks beyond functional excellence of the organization. It contributes to the world-class
performance of a business enterprise and adds value to its product and service offerings, to
outclass the rivals (Sahay, 2001).

Chopra and Meindl (2003) defines SCM as “a network of facilities and distribution
options that performs the function of procurement of materials, transformation of these materials
into intermediate and finished products and the distribution of these finished products to
customers”.
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Though the SCM is omnipresent in every organization in one form or the other, the need
is to give it a prime importance. Gartner predicts that in the coming years, 90 percent of
enterprises that fail to apply supply chain management strategies to increase their agility will lose
their status as preferred suppliers (Jaya Krishna, 2004). This will necessarily put a lot of pressure
on companies to put a sound supply chain strategy in place.

LCV INDUSTRY: STRUCTURE AND TRENDS

LCV industry in India has 7 active players (Table 1). While two are almost fully in the below 5
ton segment, 4 cater to the higher payload segment and 1 spans all segments. Around 78-80% of
vehicles are used in goods applications and the balance 20-22% is in passenger applications.
Under current Motor Vehicle Regulations, vehicle with gross vehicle weight (GVW) up to 7.5
tons are categorized as LCVs, while vehicles in the GVW range of 7.5 to 12.0 Tons are
categorized as MCVs. Vehicles with a GVW beyond 12.0 Tons come under the HCV class.

After reaching a peak of 2,35,000 vehicles in 1996-97, industry volumes in the
subsequent 4-year period steadily fell to a level of 154,000 by 2001-2002. From 2002-2003
however, demand for LCVs and M/HCVs came on the growth mode on the strength of improved
availability of credit at lower interest and industrial growth despite poor agricultural performance,
with the lower/upper ends registering a faster rate. Based on robust growth in economic
fundamentals, these trends gained further momentum during fiscal 2003-2004, with all segments
posting 2-digit growth taking aggregate volumes to 277,000 of the 277,000 vehicles sold in
2003-2004, around 16% were in the 3 ton, 30% in the 5-9 ton (82,000 market size), while the
remaining 54% stood covered in the +10 ton GVW segment. In the last 2 years, driven
principally by the road construction activity (3000 kms. till March, 2004) bulk of it under the
golden quadrilateral program connecting the metros, the upper end of the HCV category (25 ton
GVW & above) has grown at a rate well above the average.

On a sale of 10,279 vehicles, Swaraj Mazda’s market share in the relevant segment of 5-9
ton GVW was 12.6%- 36% being for passenger applications (Annual Reports of SML).

SWARAJ MAZDA LIMITED (SML)

SML is a joint venture representing the coming together and fusion of three powerful brands;
SWARAJ symbolizing Indian design, engineering and technology, Mazda representing
innovation and R&D and Sumitomo synonymous with global linkages in trade and industry.

Starting with 2 wheel-bases, the SML product portfolio now extends to 5 wheel bases.
Gross vehicle weight ranges have spread from 5.0 to 9.0 ton in the goods segment and from 12 to
41 seats in the passenger segment. In recent years the company has successfully introduced
India’s first 4-wheel drive LCVs and CNG mini-buses.

SML’s sales and service activities are carried through 10 offices spread across the
country to support and monitor a network of 130 dealers. In addition the company has 55 service
centers and parts distributors.

Since commercial operations began in 1986, SML has sold nearly 88000 vehicles till
March 2005. Sale of 10279 vehicles in 2004-05 represents a market share of 12.6% in the
comparable range against last year’s sale of 8101 and market share of 11.6% as a pointer to the
distinct customer preference for SML’s passenger versions, around 36% of volumes represented
passenger applications (Comparable segment average below 30%).
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The variants offered by SML are—Buses, Ambulances, Dual Cabin truck, Dumpers, Dumper
Placers, Police Vans Water tankers, Bottle carriers, Mobile shops Steel high deck truck, Soft
drink carrier, Fire tenders Sky lifts, Dental vans and Tippers.
The customers of SML comprise Defense Forces, Paramilitary forces, State Police, Ministry of
Health, Municipal Corporations, Hospitals and general public.

MODELS
WV 26 D; Ambulances, Buses, Trucks (cowl cabin and dual cabin)
WT 48 D; 3.0 Ton trucks
WT 49 ESD; Truck Standard Model
WT 50 A; Supreme Truck standard model
WT 50 LWB; School Buses
ZT 54 D; 6.0 Ton (Long Wheel bases) Troop Carrier, 4- Wheel drive.

Supply Chain at SML

The supply chain of SML starts with around 500 vendors. The firm gets its supplies of raw
material from national and international vendors. The imported material comes in the form of
CKD (Complete Knocked Down) kits. After that its finished goods in the shape of complete
vehicles are shifted to the factory stockyard. From there the company transports them to a
network of Zonal offices, which provide the sale and service facility and a wide network of 130
dealers. In addition to this there are 55 service centers and parts distributors. This becomes the
complete supply chain of SML. It has been shown in Figure 2.

E- Procurement Initiatives in SML

One of the major e-procurement initiatives taken at SML is scheduling through web. Earlier
printed schedules were sent through mail. Now days they are available on the web site of the
firm, and the Internet is being used extensively. On the basis of schedules, vendors create
advance shipment notification, which helps the firm to know well in advance about the supplies
to be made by the vendors. The information is received through Internet about the timing of the
supplies. This is done to get the overall synergy for the volume and quality. Vendors are also
notified of their delivery performance as soon as the Material Received Note (MRN) is prepared.
The Quality control and Engineering (QC&E) department makes a physical checking and
inspection of the goods at the time of unloading. If any defect regarding quality or goods not as
per schedule is located, it is immediately reported back to the vendor or sent back through the
transporter. A formula based quality rating system is followed in the firm involving the details
regarding the stage at which the defect occurs. If any material is rejected during processing on
the shop floor, the vendor is penalized for that. The rating of the vendors on delivery and quality
is very crucial. The parameters relating to that are available on the web site. Daily Milk Run
involves the vans/carriage going at prefixed time to vendors like DCM and some outsourced
material-dashboard etc. for collecting materials. They fall in the vicinity of the firm. Thus
vendors are able to manage the inventory on a daily basis (Singh, DP).

Production Planning and Scheduling (PPS)
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The PPS process is divided into two parts: planning, based on monthly forecasts, of assembly
and component parts orders and daily scheduling of complete vehicles. During the fourth quarter
of each fiscal year, the marketing and production departments determine the annual forecast. The
annual forecast is then broken down proportionately, based on the number of weeks in the
months, into monthly forecasts. As the year progresses, the production department with the
marketing department make forecast adjustments according to market trends and events
(Deewali, Navratras, and New Year). Similarly, at the beginning of each month, the month’s
forecasts are adjusted and agreed upon by both the departments.

The planning of assembly of vehicles begins with the monthly demand forecasts. Based
on the month’s forecasts, the production department determines the amount of inventory that
needs to be transferred from stores to the assembly site to ‘meet’ the expected demand.

Assembly schedules and replenishment orders for parts are based on the monthly demand
forecasts and current inventory levels. Fortnightly, the completed monthly plans containing the
monthly forecasts are sent to the assembly business units. A planner in the business unit plugs
the forecasts into a Material requirement Planning (MRP) system, which determines weekly
production schedules and component parts orders for each completed vehicle. The MRP system
determines assembly schedules and inventory orders based on (1) monthly forecasts; (2) the lead
time for assembly, and (3) current inventory and the number of completed vehicles. Although the
MRP calculations may be run several times each week, the production department is not required
to change weekly production schedules with less then a week’s notice. A change of schedule
requires rescheduling of workers and procuring more component parts. One week’s prior notice
seems adequate for responding to scheduling changes.

The scheduling of components and inventory is done on an order point /order quantity
basis. A replenishment order is initiated as soon as the inventory drops below the predetermined
level. The size of the order in terms of number of components is always equal to the
predetermined order quantity.

The company is following the push-pull production system. The material is being pushed
through assembly, but the assembled/complete vehicle is pulled through actual demand/orders.
The push through assembly is based on the monthly forecast determined before the month’s
demand actually arrives. The pull through replenishes what is being sold from the stockyard.
The production and distribution are demand driven so that they are coordinated with true
customer demand rather than forecast demand. The interface between the push based stages and
the pull based stages is known as push-pull boundary (Figure 3).

Supply Chain Macro Process In SML

To understand the implications of cost and value additions at different stages of inventory
movement in the supply chain the mapping has been done. It gives an opportunity for cost
reduction and productivity enhancement. Its main purpose is to identify non-value added
activities, which are adding to the cost and the order performance cycle time. For example,
conversion of raw material to finished product is a value added activity. But within the
manufacturing process, material will have to be moved between different workstations and may
have to be kept waiting for processing for longer periods because of improper sequences or
process layout, such a holdout will become a non- value added activity.

The supply chain of SML has been classified into following three macro processes;
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 Customer Relationship Management (CRM): Focusing on the interface between SML
and its customers.

 Supplier Relationship Management (SRM): Interface between the firm and its suppliers.
 Internal Supply Chain Management (ISCM): Processes those are internal to the firm.

CRM

Customer Relationship Management (CRM)

The customer perceptions have been broken down into following dimensions in SML:
 Conformance to requirements
 Product selection
 Price and brand
 Value-added services
 Relationships and experiences
Service level and customer satisfaction are two supply chain performance measures that

contribute to customer value. With this objective, SML has a network of Zonal offices, which
provide the sale and service facility and a wide network of 130 dealers. In addition to this there
are 55 service centers and parts distributors. But the experience shows that there is no real
customer value without a close relationship with customers. This is possible through information
and communication technology. Customer access to information about the availability of
products and the status of orders and deliveries is becoming an essential capability. This also
creates opportunities to learn about customers and their preferences, and to create new modes of
interaction.

Supplier Relationship Management (SRM)

Regarding the source of suppliers the firm usually browses the Internet. Rates are already quoted
there in. The main factor in selecting the supplier is proximity to the plant, competitive rates,
lower lead time, and the supplier already supplying to some automotive firm. At least two
vendors are selected to avoid any emergency. There are some items being supplied by a single
supplier, like Mico-for filters, Axle India – for Axles, Propellers India- for shafts, Brakes India
Ltd. - for Brake assembly and DCM for Block cylinder casting. The industrial Engineering
department of the firm is entrusted with the responsibility of making the technology check and
other studies of design collaboration. Time to time new changes in the design of the product are
shared with the suppliers and asked to make some alterations in the supplies. There are around
500 suppliers and the firm maintains the database of its supplier.

Internal Supply Chain Management (ISCM)

The product of the firm being of substantial amount, SML does not take the risk of blocking its
finances in the working capital. Rather Pull system is followed where production takes place
against the orders received through the network of its marketing personnel and Zonal offices.
Therefore, at the time of execution of a pull process, demand is known with certainty. It is
known as the ‘reactive process’. As soon as the order arrives, the orders are allocated to a
production plan. The SML decides and produces on the precise production sequence. And then
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the product is shipped to the dealer or zonal office. Finally the customer takes the delivery. As
measured through the mapping chain the existing supply chain of the firm is 15 days, right from
the receipt of materials till the goods are sold to the customers. But it can be reduced to 12 days
if the firm starts applying the JIT system (Figure 4: Proposed supply chain). Presently the firm is
not operating on ERP system, if implemented it will further reduce the supply chain time by
leveraging the vendor managed inventory system.

Push-Pull Process for the SML

The production at the SML can not be said to be of Pull process in absolute sense, rather it is a
combination of Push and Pull processes. SML processes and executes all the orders after their
arrival, which makes it a pull process. But order fulfillment takes place from products in
inventory that is built up in anticipation of customer orders. The main objective of the
replenishment cycle is to ensure product availability as and when required, which makes it a
push process. Thus the new mantra is “Plan as per forecast and supply as per Demand Pull”.
Demand pull-based manufacturing and supply stars with the customer and hence is known as
customer focused rather than internal focused. The supply chain works in the following manner
(Figure 5):

1. Customer goes to the nearest dealer to buy a vehicle.
2. The dealer delivers the vehicle to the customer.
3. The dealer pulls the vehicle from the Zonal office.
4. The Zonal office in turn takes the delivery from the Factory stock yard (FSY).
5. FSY then puts the onus on the plant to deliver the vehicle.
6. When vehicles are assembled, components are manufactured as per requirements and raw

material is pulled as per consumption.
7. Raw material stock is replenished as per norms and demand.

Production Planning and Control (PPC)

Production planning uses the forecast from product and sales planning to plan the aggregate rates
of production. In the production plan the outputs are specified in terms of number of vehicles of
different models. The department is already equipped with the required raw materials. If there is
any shortage it is specifically mentioned on the billboard by the storekeeper in the store. The
store supervisor immediately prepares the requisition and forwards it to the purchase department
for replenishment through LAN. The production plan establishes customer service goals, target
inventory levels, size of the backlog, production rates size of the workforce and plans for
overtime and subcontracting. The production plan spans one year on monthly basis. It further
takes the form of Master production Schedule (MPS). The MPS copies are forwarded to the store
production, purchase, engineering, marketing and top management for approval. The MPS
provides input to the material requirement planning (MRP). It determines the quantity of all
components and material required to assemble the vehicles and the date on which the
components and materials are required. Time phased MRP is accomplished by exploding the bill
of material (BOM). The BOM data is contained in BOM files in the computer.

SML assembles finished products to orders by maintaining an inventory of components,
subassemblies and options. Thus ‘assemble-to-order’ product positioning strategy is adopted.
Which aims at supplying a large variety of high quality, competitively priced final products from
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standard components and subassemblies within a short assembly lead-time. A dedicated
repetitive flow process is being followed in the production. It denotes that the production facility
produces similar vehicles with small or non-substantial changes, which requires no set up delay
in the assembly or manufacturing process. The following general characteristics have been noted
in this process.

 Work moves through the process at a fixed rate
 The processing and material handling equipment has been specifically designed.
 The production process has been arranged to minimize material handling.
 Minor changes may be made in the line to incorporate product or process improvements
 Inventory planning and control is driven by the rate of flow.
 Management tries to maintain a balanced capacity of the different workstations along the

line.

CONCLUSION

Now- a- days organizations exist within a complex system of vendors, suppliers, customers,
distributors, partners and collaborates. Understanding and leveraging these relationships in
supply chain become key success factor to gain a competitive advantage and edge over others.
SCM brings an organizational alignment between the company and its suppliers and dealers and
cross-functional interaction and integration with in the firm. And to increase the cross functional
interaction, a system of collaborative planning meetings is very essential at the organizational
level.
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Figure 1: Goods and flow of information in a Supply Chain
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Table 1: List of LCV Firms in India

LCV Companies
Ashok Leyland Ltd.
Bajaj Tempo Ltd.
Daewoo Motors (India) Ltd.
Eicher Motors Ltd.
Mahindra & Mahindra Ltd.
Swaraj Mazda Ltd.
Telco

Figure 2: Supply Chain of SML
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Figure 3: Push-Pull supply chain
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Figure 4: Proposed Supply Chain at SML
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Figure 5: Demand based manufacturing and supply at SML
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