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(@S E golectron: From Contract
Manufacturer to Global
Supply Chain Integrator
le think we're a manufacturing company. We'
ﬁ::’;' 5 :‘,}:a: ;ﬂ:cmringr but we're really a service comp(:fx_\'.
2 —Koichi Nishimura, Solectron CEQ!

2001, Solectron Corporation was confronting
hat it had never before faced in its twenty-
history. The company was the world’s pre-
mier supply chain iptegratqr. with $18.7 billion in
gnnual revenue.? Since going public in 1989, its
stock had appreciated by a factor of 280 times by the

ime it peaked in October 2000.
The economic downturn of 2001 hit the company
hard. While revenues for the first quarter of fiscal
2001 (ending December 1, 2000) were twice that of
the same quarter in the previous year, quarter-to-
uarter revenue decreased each quarter during fiscal
2001, with a 27 percent decrease from Q2 to Q3. The
company had large amounts of excess inventory.
Collections suffered, and receivables jumping signif-
icantly (Table 9-7).

By September, the stock had fallen 77 percent
from its high, and market capitalization was just
40 percent of annual revenues (Figure 9-6).> The
company had laid off 20,000 of its 80,000 workers
and closed facilities.* What should they do now?
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THE ELECTRONICS MANUFACTURING
SERVICES INDUSTRY

The electronics manufacturing services industry
(EMS, also referred to as contract manufacturing)
grew out of a large number of small job shops that
manufactured assemblies for clients, The clients,

1Bill Roberts, “CEO of the Year Koichi Nishimura, Contract
Manufacturing Visionary,” Electronic Business, December 1999.

*For the fiscal year ended August 31, 2001.
’As of September 10, before the terrorist attacks of September 11 that
drove the stock price further down.

‘Aaron Elstein and Scott Thurm, “Telecoms’ Rout May Hit Firms
They Hire,” The Wall Street Journal, August 10, 2001, CI; ‘
*Ellen Chae and Todd Bailey, “Annual EMS Industry Update.”
Prudential Financial, August 2001, 7. Forecasts from IDC,
Technology Forecasters, and Prudential. These estimates incorporate
the effects of the weakness in demand for electronic products in 2001,
but were made before the events of September 11.
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me, as consumer electroni g e
extremely high produc:ir(()):llce Seriducls did not require

As th? personal computer became a mass-market
product In the 1980, a few contract manufacturers
8{CW rapidly, led by SCI Systems. The rise in PC use
;nsc? ;‘(’3 (:]‘;‘:) r';'g;ifcrglsar}(et[sl; SL]lcgh as lhos'e for printers
tinued its rapid rowt'h l:i '? b9OS m e e
the Internet wilgh S the devel.opmcm.of

, its demand for networking equip-
ment such as routers and servers. The exploding
derqand for mobile phones and other wireless
devices, as well as other electronic tools such as per-
sonal digital assistants, also contributed to the heavy
demand for manufacturing capacity during this
period. Solectron grew rapidly during the 1980s and
1990s, becoming the dominant company in the
industry by the mid-1990s.

In 2000, the EMS industry was estimated to be
$103 billion, or about 13 percent of the total cost
of goods sold of OEM companies. The penetration
rate was forecasted to increase to 22 percent, or
$231 billion by 2005, for an overall industry com-
pounded annual growth rate (CAGR) of 18 percent.
The same forecast anticipated that the top tier EMS
companies should grow at a disproportionately
high rate, averaging 25 percent per year for the
five-year period.” The industry consisted of several
large public companies, the largest of which was
Solectron. and included Sanmina/SCI Systems,
Flextronics, Plexus, Jabil Circuit, and Celestica,
and hundreds of smaller companies, most of whom

were privately held.

Source: Research Associate David Hoyt prepared this case under the
supervision of Professor Hau Lee as the basis for class discussion rather
than to illustrate either effective or ineffective handling of an admimstra-
tive situation. The case was prepared in cooperation W ith Solectron
Corporation. The data presented is for teaching purposes m_1| y, and certain
facts may have been changed to enhance the teaching objective. Before
y od in this case for other purposes, the reader should
won. The case was edited by Mary Petrusewicz.
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SELECTED FINANCIAL DATA
[All dollar values in millions)

x

2001 2000 1999 1998 \1997

Revenue® 18,692 14,138 9,669 6,102 3.604
Cos! of sales 17,206 12,862 8.732 52(35(75 3266
Gross profit 1,486 1,275 93 ; 428
Operating expenses (1,585)° (571) (420) (328) (192)
Operating income (loss) (98) 704 516 236
Taxes, interest, other 26 (217) (166) (118) (78)
Net income (loss) (124) 497 330 51 158
Total assets 12,930 10,376 5421 2,411 1,876
Inventory 3,209 3,787 1,197 789 495
Accounts receivable (net) 2,444 2,146 1,283 670 419
Employees at year-end 60,800 57,000 33,00 22,000 17,000
Square tootage at year-end (millions) 11 10 7 5.5 3

Q4 2001 Q3 2001 Q2 2001 Q1 2001 Q4 2000
Revenue 3,595 3,983 5,419 5,696 4,736
Cost of sales 3,387 3,678 4,930 5211 4,323
Gross profit 208 308 488 485 413
Operating expenses (314) (277) (295) (209) (170)
Restructuring and impairment (207) (285) = & R
Operating income (loss) (313) (254) 193 276 243
Taxes, interest, other 63 68 (71) (85) (72)
Net income (250) (186) 122 191 171
Ending backlog ($ billion) 2.2 25 44 5.8 49
New orders ($ billion) 33 21 4.0 6.5 6.5
Total assets 12,930 13,293 14,605 14,027 10,376
Inventory 3,209 4,201 4,882 4,584 3,787
Inventory turns 3.7 3.2 42 5.0 55
Accounts receivable (net) 2,444 2,391 3,188 2,688 2,146
Days receivable outstanding 61 63 49 42 a8
Employees at period end 60,800 65,800 79,800 71,900 65,000

Source: Solectron Corporation.

Accounting calendar: Q4 2001 ended August 31, 2001
Q3 2001 ended June 1, 2001

Q2 2001 ended March 2, 2001

Q1 2001 ended December 1, 2000

Q4 2000 ended August 25, 2000

“Results from 2000, 1999 and 1998 include acquisitions made during 2000 and accounted for by a pooling of interests. These acquisitions are not
included in 1997 results. In 1998, they accounted for $813 million of revenue and $52 million of net income.

®Includes acquisition, restructuring and impairment costs of $547 ($207 in Q4, $285 in Q3, and $55 in Q2).

OVERVIEW OF SOLECTRON CORPORATION

Solectron Corporation was founded in 1977 to make
solar energy products as part of the solar energy
boom of the mid-1970s.° The company struggled
financially, and began to build assemblies, primarily
printed circuit boards (PCBs) for other electronics
firms. Located in Milpitas, California, Solectron
was close to the fast-growing Silicon Valley elec-
tronics industry, and thus had ready access to a large

number of potential clients for its manufacturing
services. Starting in the early 1980s, it focused its
complete attention on contract manufacturing, and
changed the PCB job shop business into an impor-
tant industry, providing high quality electronics
manufacturing services.

“The company's name is a combination of “solar” and “electronics,
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FIGURE 9-6 Solectron stock price.
Source: www.bigcharts.com; with permission.

An essential element of the company’s strategy
was an intense focus on quality and a company cul-
wre that reinforced this focus in all areas of business.
Solectron won the prestigious Malcolm Baldrige
National Quality Award in 1991, and again in 1997
(its first year of eligibility after the first win, making
it the first repeat winner in the award’s history), and
by 2001 had won more than 250 quality and service
awards from its customers. The Baldrige application
process had been a cornerstone of the company’s
operations since 1989, helping focus the company’s
attention on quality and customer satisfaction.

In the early 1990s, the company began a program
of strategic acquisitions, in which it purchased the
manufacturing facilities of its customers, and
received long-term contracts 10 supply those cus-
tomers, Under Solectron, these facilities could also
be used to supply multiple customers, increasing the
plant utilization. The company made many such
acquisitions fueling its rapid growth. In 1994, it
passed $1 billion in annual revenue. In 1998, it
became the first company in the EMS industry (0 be
added to the S&P 500.

Solectron manufactured a wide range of prod-
ucts for its customers in many business scgments,
including:

* Networking (27 percent of FY2000 revenues)—hubs,
modems, NICs, remote access, routers, switches.

97 98 01

 Telecommunications (29 percent)—access equip-
ment, base stations, IP telephony equipment,
mobile phones, pagers, switching equipment, trans-
mission equipment, video conferencing equipment.

« Computers (25 percent, PCs/Notebooks 16 percent,
Workstations and Servers 9 percent)—docking
stations. Internet access devices, mainframes,
midrange servers, notebooks, PC servers, PCs,
retail systems, supercomputers, workstations.

» Computer Peripherals (7 percent)—disk and tape
drives, tax machines, laser and inkjet printers, pro-
jector engines.

« Others (12 percent)—avionics, consumer electron-
ics, GPS, medical electronics, semiconductor
equipment, test/industrial controls.”

The company was heavily dependent on its largest
customers; 72 percent of sales in FY2000 came from
the top ten customers, led by Ericsson at 13 percent
and Cisco at 12 percent. Others in the top ten
included Compag, HP, and IBM.*

As Solectron grew, it expanded its services. In
1996, it began quick-turnaround prototype services as

TSolectron Web, site, hllp://www.sulcclrunvcomluhnul/imlcx.hunl.
Percentage shares from Solectron’s 2000 Annual Report, 8,
#§olectron 2000 Annual Report, 20. In FY 1999, the top ten accounted
for 74% of sales, led by Compag (12%) and Cisco ( 11%), In FY 1998,
the top ten accounted for 68%, led by HP (11%) and Cisco ( 10%).
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acquisition of Fine Pitch Technologics.
the decade, it had three strategic bust-
chnology Solutions, which provided
technology building blocks that helped customers

time-to-market for new products: Global
w product

the result of its
By the end of
ness units: Te

minimize
Manufacturing, which provided design, ne
introduction, and manufacturing and distribution ser-
vices: and Global Services, which provided repair,
upgrade, and maintenance, as well as logistics, return
management, warchousing, and many other post-man-
ufacture support activities. A Global Materials
Services group supported all three business units by
providing sourcing, procurement, and other common
supply base management resources.

CULTURE AND QUALITY

Solectron’s corporate culture, and its overriding
emphasis on quality, was an essential element of its
success. The company's core values and beliefs were
thoroughly ingrained in Solectron’s management and
strategic planning processes (Exhibit 9-1, page 306).

Early Cultural Development

The cultural development started in 1978, when
Dr. Winston Chen, a long-time IBM executive,
joined the company as president. At the time, elec-
tronics companies that contracted their printed circuit
board (PCB) assemblies to outside manufacturers
chose vendors based on low price and fast delivery,
and did not expect high quality. Dr. Chen chal-
lenged this practice, insisting that only by achiev-
ing the highest quality standards could one achieve
the lowest cost.

Harkening back to his IBM days, Dr. Chen used
two basic principles to run the company: superior cus-
tomer service, and respect for the individual. In order
to fully implement these principles, he established
systems that provided rapid feedback of required
information, and the freedom for employees to act in
order to fulfill these objectives. For instance, he estab-
lished a process for measuring customer satisfaction
weekly, by asking all customers to provide assess-
ments according to five criteria: quality, responsive-
ness, communication, service, and technical support.
The results were reviewed by management every
week, and posted weekly at each production line.

Chen commented, “We don’t tell people, ‘You're
good,” or ‘You're bad.’ We say, ‘Here’s what the cus-

tomers say.’ That's a very powerful tool.””

The company also developed weekly Prof
loss statements for cach production line, “‘hicht ang
distributed to all line managers. Chen noted. "l;\-%
really want to respect individuals, you've sl Yoy
them know how they're doing—and let thep, L() leg
soon enough s0 they can do something abo n().“,
Ultimately. the measures that matter are custom, .ut it
isfaction and profit and loss."'" In 1984, “"hanC
became CEO. his \'isi.n.n was 1o “revive Amcr'h,cn
manufacturing COMpeELveness and become 1y, It:u“
manufacturing company in the world.” et

Solectron’s operations utilized a highly i
mployees. which the company callgg “'lcr\
ciates.” Many ussmi'fucs.were recent immigrums‘ :r\o
contract manufacturing industry, Solectron inclﬁdh
typically paid relatively low wages to its Droduclie ;
workers. Yet, the company could not achieve j Vig'()n
unless these people were highly motivated ang unﬂ flon
toward a common purposc. The Solectron culyyre led
vided that unification. pro.

In 1988, Dr. Chen convinced one of his for,
[BM colleagues, Dr. Koichi Nishimura, to joip ”:r
company as chief operating officer. By this time lhe
company had grown 10 $93 million in revenye, ;Vitﬁ
solid profits. Dr. Nishimura’s approach was to pey,
be satisfied, continually question existing practiccsr
and strive for continuous improvement. This “PPlied
to all aspects of business, whether it was the (i,
required to prepare financial reports, improvements ie
production quality, or increased customer satis factionn

T Sat.

group of ¢

The Baldrige Award, and the Focus on Quality

Soon after arriving at Solectron, Dr. Nishimyr,
learned of the Malcolm Baldrige National Qualigy
Award, which had been instituted by Congress i,
1987 to promote excellence in the nation’s many.
facturing and service sector. He decided that the
award’s evaluation process was similar 1o
Solectron’s principles, and that it could be a bench-
mark for continuous improvement. The company
applied for the 1989 award, but did not receive
site visit, which is a required step for all finalists.
However, it did receive a report from the evaluators
recommending improvements in many aspects of
the company’s operations.

"Alex Markels, “The Wisdom of Chairman Ko," Fast Company,

November 1999.
Ulbid.




. Nishimura was delighted with this “free con-
o and implemented the recommended
: ov’ements. After failing to get a site visit again
jmpr o year, Nishimura commented, “We weren’t
ing 10 win the award, we were simply trying to

ﬁnd a quality company. And the award was the

»ll

|ate. r o
tclf]‘ﬁ 1991, Solectron did get a visit from the

galdrige Award exarpiners. The company received a
large amount of advice for !mprovemem—and won
the qward. It was the first time the award had been
given 10 3 company in the contract manufacturing
industry- ) )

Baldrige Award winners are ineligible for the
prize for five years, but Solectron felt that the appli-
cation process was SO valuable that it prepared inter-
nal evaluations based on the Baldrige Award every
eighteen months. Nishimura noted that “[this] keeps
us focused on continuously improving things for our
customers. That's the only way to be the best.”'? In
1997, the first year it was eligible to reapply,
Solectron again won the Baldrige Award—the first
repeat winner in the award’s history.

Day-to-Day Practice

Cultural practices at Solectron had several components,
each of which reinforced the others, and most of which
were directly related to the company’s stated mission.
The emphasis on continual improvement, and the
process of creating and reinforcing values, was institu-
tionalized throughout the organization. For example,
7:30 M. meetings on Tuesday, Wednesday, and
Thursday had been an institution since the early days
of the company. The meetings were attended by about
thirty to fifty people, ranging from engineers and pro-
gram managers to site management personnel. Each
meeting began with a site overview of the quality
results from two days before the meeting (the most
recent results available). Progress toward site quality
plans objectives was also reviewed at each meeting.
The remainder of the Tuesday meeting was devoted to
an internal customer satisfaction review, or manage-
ment training provided by a combination of company
executives and external guest speakers.

The Wednesday meeting was highly focused on
quality, and was a forum for process improvement

"big,
big.
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and !(nowlcdge sharing. The emphasis was on pre-
vention of problems rather than correction, through
the use of' self-directed work teams (SDWT) and the
company’s Quality Improvement Process (QIP)."?
SDW:I‘ members made presentations at the 7:30 A.m.
meetlngs.. The meeting also served as a forum for
recognizing excellent performance. When a team
received a recognition award from a customer,
Solectron’s president presented a check to be shared
equally by the members of the team, and publicly
recognized the team at the meeting.

The focus of the Thursday morning meeting was
customer satisfaction and program management.
Solectron asked each customer to grade its perfor-
mance every week on quality, delivery, communica-
tion, and service. At the Thursday meeting this data
was reviewed, problems discussed, and improvement
plans presented. Decisions were made by consensus
of the site management team. Consensus decision-
making was intended to strengthen teamwork, which
was a strong Solectron value, and heavily empha-
sized by top management.

Symbolism was also used to unite the workforce.
For instance, all employees, from the CEO to a
beginning assembler, wore identical white smocks
with the company logo."* While the smocks were
justified on the basis of electrostatic discharge con-
trol. their larger purpose was to help all associates
feel part of one family. Signs with the company
beliefs and the “Five Ss™ were also prominently dis-
played in Solectron facilities.

Culture and Acquisition Integration

Through the 1990s, Solectron’s growth strategy
included acquiring manufacturing operations from
its customers. By late 2000, the workforce was over
80,000 people, many of whom had joined Solectron
as the result of acquisitions. Integrating employees
was essential to the success of the acquisition, since
success was highly dependent on the ability of
Solectron to harness the intelligence, know-how, and
experience of the new employees. The company cul-
ture was an important part of that integration.

The company assigned an integration team to work
with the acquired operation composed of four to eight

B3QIP teams were cross-functional, and addressed specific problems or
opportunities for improvement, They developed action plans based on the
company's objectives for customer satisfaction, quality, and flexibility.
14yisitors are issued blue smocks, so that they can be identified.
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the major functional areas (¢.£..

ople representing _ .
e jons. materials, and

finance. human resources. operat . |
information technology). The team became involvec

in the early stages of the due diligence process, I.().ng

before the acquisition decision was finalized. l_hc
business integration process utilized an extensive
checklist, and included all major functional areas cov-
ering activities from just prior to the announcement of
the transaction all the way through the first 100 days
after the transaction closed (Table 9-8). \h"h.c.n the
decision was made to proceed with an acquisition, a
detailed integration plan was created. Thc develop-
ment of this plan included participation by the
acquired operation. ensuring that it was a part of l.he
process. The Solectron integration team worked with
the acquired company for three to six months after the
acquisition was finalized. training the new employees
and acting as a Solectron resource.'

EVOLUTION FROM CONTRACT MANUFACTURER
TO GLOBAL SUPPLY CHAIN INTEGRATOR

Solectron grew from a contract manufacturer into a
global supply chain integrator as it increased the size
and the scope of services it offered. The OEMs’
vision for their use of outside services evolved con-
currently, so that by 2001 they outsourced activities
that they would never have considered only a few
years before (Exhibit 9-2, page 307).
One Solectron executive described this evolution
by comparing it to the change in bridge design as
steel replaced wood.

At first, people duplicated the designs of wooden bridges,
just replacing the material. As they learned more, they began

to modify the designs to take advantage of the properties of
steel. Bridges still looked like they traditionally looked. but
the modified designs couldn’t have been built in wood.
Finally, engineers developed entirely new approaches to
bridge design, which couldn’t have been imagined previ-
ously. That’s where we are today. The manufacturing and
information technology that we have today allows a funda-
mental change in the way our customers operate, '’

When it first offered contract manufacturing services,
Solectron provided little more than substitution for

5=Solectron’s Acquisitions Get Careful Auention,” Electronic Buyers'
News. July 24, 2000. Available online at hup://www.ebnonline.com/
story/OEG20000721S001 ).

1 Arthur Chait, corporate vice president of worldwide marketing,
teleconference, July 30, 2001,

capabilitics that 1ts customers already POSNESseq

Customers were driven by two forces: cash low 44
resource allocation. Thc-\ﬂ looked 10 outsourcip, i
they could cut costs, or if they needed extry short.
term capacity 1o meet peak d_cm;md. ('u\lnmw\
would often maintain a level of internal cup:lhlhly
appropriate for ongoing _nccds. outsourcing when
peak demand exceeded this level.

Because customers maintained some productigy,
internally, and might ()n!y OULSOUTCE SOMeE assem,.
blies. customers were often 1n a SIronger positigy,
than Solectron when negotiating with parts supplier,
As a result, customers often consigned kits of Pun§
that Solectron assembled. Solectron differentiatey
itself from other PCB assembly companies Primarily
because of its focus on quality.

As Solectron added more customers and took op,
more business from existing customers, 1S total vol.
ume increased. Eventually, it was in a stronger pos;.
tion to negotiate with parts suppliers than were jig
customers. and began to take on additional purchas.
ing, parts inventory, and kitting responsibility,
Solectron could then offer customers capability thy
they couldn’t get themselves: reduced prices due 1o
greater volume purchasing. Rather than outsourcing
as a way to access relatively inexpensive, skilled
labor, it became a source of tactical advantage
Tactical turnkey assembly meant that OEMs spekéi-
fied what was needed, and Solectron bought the
materials, built the product, and shipped it to the
customer.

Technological Developments

The development of surface mount technology
(SMT) offered an important opportunity. In ﬁmc
1970s and through much of the 1980s, PCB assem-
blies were constructed by inserting components into
holes in the boards and soldering the components.
Pin-through-hole (PTH) was an inexpensive method
for low-volume assembly, but only a limited number
of the relatively bulky components could be placed
on a PCB, and they could only be placed on one side
of the board. In 1983, Solectron began building a
new type of PCB assembly, in which components
were pasted directly onto the planar surface of the
board. This surface mount technology used much
smaller components, and enabled components to be
placed on both sides of the PCB, greatly increasing
the density of the circuit that could be placed on ar
individual board.
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BUSINESS INTEGRATION TEMPLATE. ‘

A small portion of the acquisition business integration checklist:
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AM| 8 [Prepare training materials
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AM| 10 JAccount management training
FAC] 1 [ sablsh facilitees munntenance services
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(FIN| 2 [Accouni Receinabie — 4 ’
S— 4

Source Solectron Corparation ‘|-
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The advantages of SMT came at a pricg. The cap-
ital cost of SMT equipment was much h.lgher thal:
the equipment needed for PTH assemblies. At the
time, few products were needed in truly high vol-
ume. In the early 1980s, mobile phones were not yet
in production, and even personal computers were not
mass-produced. Most OEMs could not justify the
capital cost of SMT, even though they could benefit
from the technology.

Solectron, however, could amortize the cost of
SMT equipment across the volume of many cus-
tomers, providing capability that OEMs could not
economically acquire. By 1992, most new designs
used SMT, relying heavily on Solectron and other
contract manufacturers for production.

New Business Model

In 1992, Solectron introduced a new business model
when it purchased manufacturing sites from IBM. As
part of the asset acquisitions, Solectron received
long-term supply contracts. This approach enabled
OEMs to make the strategic decision to concentrate
their efforts and resources on their core competen-
cies, generally product definition, engineering, and
marketing, and to use Solectron to perform procure-
ment and production, which were its core competen-
cies. Since they no longer maintained internal
production capabilities, this was a strategic, rather
than tactical decision for the OEMs,

IBM’s Bordeaux, France, plant, an early acquisition
in 1992, was illustrative of the success of the model.
The 27,000 square meter facility had struggled to be
profitable, and IBM placed all the people it could think
of, such as sales staff and software developers, in the
plant to fill the empty space. Still, employee numbers
had shrunk to 1,000, of which only 500 worked in
manufacturing, and only half of those were making
PCBs. By early 2001, under Solectron, the plant
employed 4,200 employees building mobile phone
switching gear for Ericsson, networking equipment for
Cisco, bar-code readers, and medical instruments,
Products built for IBM utilized only a small fraction of
the plant’s capacity. The IBM plant manager, who
stayed on as a Solectron employee after the sale, noted
that it was almost like working at a completely differ-
ent factory. “It’s unbelievable; it’s booming.”!”

""Michael J. Ybarra, “Vineyards and Surface Mount Technology,”
Upside, April 2001, 116-119,

This model was repeated many time
Solectron rapidly grew. It acquired munurac{u:
facilities from customers, and used those [{C“i(ling
to fulfill long-term supply contracts. Iy also u\:s
the acquired facilities to prodpce products fo, Utﬁcd
customers. This allowed for risk pooling, 4 ﬂUClur
ating demands from different companieg Wcré
smoothed, and safety stock levels of commoy, cony
ponent inventory could be re('juc.ed_ (compareg “‘itl;
levels required if stocked individually by each
company).

Over the next few years, So‘lectron aCquireg
facilities in such strategic dl\{estllures from More
than twenty companies, including Hewlett Packarg
Texas Instruments, NCR, Nortel Networks, Sony‘
Ericsson, Cisco Systems, Philips Electronics, ﬂnd.
Mitsubishi.

As Solectron took over production for severy
major companies in the same industry (e.g., Cisco
and Nortel), the economies of scale escalated further
since these companies shared similar processes ang
many common parts. Solectron also increased its vis.
ibility of these industries through the aggregateq
forecasts of each major player. However, the demang
projections made by each OEM were still subject o
demand information distortion, and might not reflect
the true demands of the ultimate customer.

Consolidation and Relocation In addition 1o
acquiring facilities from OEMs, there was consolida-
tion within the EMS industry in the late 1990s,
driven by the increasingly close relationships
between OEMs and their suppliers. OEM companies
preferred to establish strategic relationships with a
few top tier EMS suppliers, who could fulfill their
worldwide needs. In July 2001, Sanmina, then the
fifth largest EMS, acquired SCI, the fourth largest,
and twice the size of Sanmina. Solectron acquired
(wo top-ten companies, NatSteel Electronics in
November 2000, and C-Mac Industries in August
2001, as well as the Bluegum Group, the largest
EMS firm in Australia.'

There was also a trend for the top companies to
move production of high volume, predictable prod-
ucts to low-cost regions such as Asia (excluding
Japan), Mexico, and central Europe. By mid-2001,

I8P ol o " 7 1 -

Petri l',':.h‘uvum.a. The Electronics Manufacturing  Services
Industry,” Case GM 863, International Institute for Management
Development, October 1, 2001,
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solectron had 30 percent of its production in such
JredS, with the goal of increasing to 70 percent.'?
This had tWo benefits—decreasing production costs,
4 moving production capacity closer to future high
growlh markets. o
Through acquisitions, Solectron had developed a
Jobal network of facilities located strategically
close to its customers and to emerging markets.
This enabled it to introduce products in its new
roduct introduction centers and then rapidly trans-
fer production to the facilities best suited to volume
roduction, either due to the low cost structure of
the volume production site or its proximity to the
end user, depending on the needs of the OEM cus-
romer. Load could also be balanced across the net-
work, and production of a particular product could
pe transferred between sites as it passed through
different phases of its life cycle, in order to maxi-
mize profitability.

Information Systems The development of the
World Wide Web and tools for communication
petween information systems in different compa-
nies allowed Solectron to use technology to
improve its operation and enabled its customers (0o
optimize their supply chain in a fundamentally dif-
ferent way. Internally, the company invested heav-
ily in information technology for the management
of its worldwide network of facilities and suppliers.
Its Global Enterprise and Resource System con-
sisted of an enterprise resource planning system
combined with additional applications such as
product data management, shop floor control, ware-
house management, materials database, rapid “what
if” tools, financial analysis and reporting, and
human resources. The company established a Web-
enabled extranet that allowed the sharing of infor-
mation with customers, suppliers, and partners.
This helped integrate the supply chain by giving all
parties equal access 10 certain information for plan-
ning and decision analysis. This visibility of critical
information helped to minimize the “bull whip”
effect that often occurred when making decisions in
an uncertain environment when demand signals
were not aligned (Figure 9.7).%

%Chae and Bailey, 16.
Brian Fukumoto, corporate director of business transformation,
e-mail communication, October 28, 2001.

Supply Chain Management

gg:elct?rg: St(c()):l:err:swm fully utilized this approach,
; ponsibility for end-to-end supply
chain management. The customer was responsible ¢
the basic research and devel o i
Scisrvaisiee] i on-c opment of products, but
tiet desipn. Solectronp i ;m ]r]ole'm the actual prod-
assembly, and testin andld ]:'l I,Mns P
location s’peciﬁed byg;hc cu: ivered the product to the
. > customer. Solectron also took
responsibility fo'r service and technical support, as
well as for recycling the product after its useful life. In
ghort. Solectrop was responsible for the entire product
lifecycle planning. The customer focused its efforts on
research, product definition, marketing, and sales.

From the OEMs’ perspective, the major driver
was no longer whether to make or buy a given
assembly, but the larger question of where to get
materials. The critical issue was the total cost of get-
ting the item they needed, fully built and ready to go
to the customer, when and where it was needed. This
took much more into account than just procurement
and manufacturing, as worldwide logistics became
extremely important. If parts were sourced from one
part of the world to be used in products for a cus-
tomer in another part of the world, the transportation
costs, tax, and duty for the parts might be greater
than the labor cost of the assembly.

Previously the barrier to entry had been the capital
cost of SMT equipment; now there were many com-
panies with this equipment. Solectron’s competitive
edge now resided in the ability to execute quickly and
across international borders, using its global network
of facilities. The expertise was now in more than
manufacturing; it was also in developing a global net-
work of suppliers, and in moving goods efficiently
around the world. Often more time and money would
be spent on logistics than on assembling components.

The company’s operations in Romania exempli-
fied this situation. The Romanian operation had
begun in 2000. The facility was used primarily to
manufacture items destined for customers in central
Europe, a region expected to grow rapidly due to
pent-up demand for electronic products. Labor was
inexpensive, at about $.50 per hour, and Romania
had an excellent workforce with a strong work ethic.
However, it took a full day to get materials to the fac-
tory from western European countries, and two days
to get completed products out of the country. Thus,
there was a trade-off between labor and logistics
costs due to infrastructure maturity.
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The GEARS Application Architec tum

I

is shown below:
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ww Mat'ls O

CRM — customer relationship management
ERP — enterprise resource planning
PDM — product data management
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Control 3
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FIGURE 9-7 Global Enterprise and Resource System (GEARS).

Organization for Global Supply Chain Integration

To facilitate end-to-end supply chain management,
the company organized into three business units:
Technology Solutions, Global Manufacturing, and
Global Services. The Global Materials Services
group supported the business units.

Technology Solutions The Technology Solutions
business unit provided modular and embedded sys-
tems design and manufacturing systems, offering a
wide range of memory and I/O products, as well as
embedded boards and systems that provided OEM
customers with technology building blocks that
could be used to quickly get products to market. This
unit was built around the Solectron’s largest wholly
owned subsidiaries, Force Computers (acquired in
1997), and SMART Modular Computers (acquired

in 1999). In 2000, the Technology Solutions business
unit had revenues of $1.5 billion. or 11 percent of the
company’s total sales.

Global Manufacturing The Global Manufactunng
business unit provided manufacturing services 0
Solectron’s customers. This was the largest of the bus-
ness units, with revenues in 2000 of $12.4 billion. ot
88 percent of the company s sales. In addition to the
traditional contract manufacturing services. this uni
provided new product introduction services and pre-
manufacturing capabilities such as design for mmuhlL
turing, concurrent engineering. and prototy ping”

Rl . o . . aff
Concurrent engineering is continual product development i
product is already in production.




o’ work with start-up companies, which
in the Global Manufacturing business
ﬂécled one asPeC( qf these services. In 1996,
cquired Fine Pitch Technologies specifi-
ork with small emerging companies that
uick—[umaround prototyping and a high
ineering support 1n order to launch prod-
O'nC pitch was designed to provide a level of
5 i hat Was not available from larger EMS
0 1d 10 provide a path to volume production.
frmS: . the company had to carefully choose
Hofvevct;rt-ups to work with, as there were many
Jhich Sat wanted to establish relationships with
more o than the company could service. Each of
5 elationships Was 2 strategic investment, as the
S p would come later as the start-up grew.
pay© iron evaluated the suitability of these relation-
SolcCm h as a venture capital investor would, and
only those that had a good strategic fit and
“fered the potential for‘ high growth. Brocade
Communications and Juniper Networks were two
les of companies that based their operations
Solectron’s services.

examp
qround

Global Gervices The Global Services business
unit offered product repair, upgrades, and mainte-
qance services through factory and service centers
worldwide. It also provided services such as ware-
pousing, logistics, returns management, engineering
change management and end-of-life management.
102001 this was a small part of the business, with
2000 revenues of just $233 million—Iless than 2 per-
cent of the company's revenues. However, it was
growing rapidly and promised to be an important
area of future growth. Its revenues in 2000 were
nearly three times the 1999 sales.

Global Materials Services These three business
units were supported by the Global Materials
Services group, which interacted with suppliers, han-
dled procurement, was responsible for optimizing
inventories, prepared market forecasts, and provided
worldwide logistics support.

SITUATION IN THE FALL OF 2001

The technology business boomed in the late 19905
and into 2000, particularly the telecommunications
and networking sectors. Solectron benefited, as it sup-
plied many of the leading firms. In the fall of 2000, the
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company realized that a supply glut was likely, as cach
(li'u‘chei:xr l;;&;; Lf‘luesdlo‘lno::lrs. _su.ch as C is.c(‘). Ericsson, and
s forécum fromL:'p‘;:M‘VL gr:yvlh. MIccln?n added
s totaléd - mma&. &l.ompmlor,.un.d realized l.hut

¢ than any realistic market size,
even }lnder the most optimistic scenario. It tried to
restrain excessive orders from the OEMs, and went 5o
far as to dcrflur?d up-front payments with some orders.
The QEMS insisted that their production plans be met,
promising to pay for excess materials.?* The strong
culture to be the best and to continuously improve,
and the ingrained belief in “customer first,” made it
extremely difficult to resist the pressure to increase
production.

The economy began to soften in late 2000, and by
early 2001 it was clear that demand was falling, par-
ticularly in industries with important Solectron cus-
tomers such as telecommunications. The business
turned seemingly overnight from one of severe alloca-
tion and struggle to keep up with demand to one of
extreme overcapacity and excess supply. New orders
decreased from $6.5 billion in the quarter ending
December 1, 2000 to $2.1 billion in the quarter ending
June 1, 2001. Revenue peaked at $5.7 billion in the
quarter ending December 1, 2000, and declined 36.9
percent to $3.6 billion in the quarter ending August
31, 2001. Backlog, which had been at $5.8 billion on
December 1, 2000, was just $2.2 billion on August S1
2001. The stock price fell dramatically.

The rapid change in the business environment led to
large inventory increases, as Solectron was unable to
stop the orders it had placed with its 4,000 suppliers.
Inventory rose by more than $1 billion during the six
months ending March 2, 2001. The company was able
to decrease inventory by more than $1.6 billion from
the peak level over the next six months, however, by
returning excess material to OEM customers and
returning to its previous JIT practices, which had not
been followed during the buildup driven by its attempt
to meet increased OEM production demands.

Solectron also announced a restructuring that
included workforce reductions and facility closures.
The company formed a high-level cross-functional
team to validate the value proposition at each
Solectron site, develop restructuring goals and
plans, and monitor progress. The team evaluated
new cost structures, more efficient organizational

22pele Engardino, “Why the Supply Chain Broke Down,” Business
Week, March 19, 2001, 41.
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ship man-

ions. and improved customer relation :
desig p e o

agement processes. By October 2001,
force had been reduced from its peak of 8'0.000 10
less than 60.000. The number of SMT lines had
been cut from 1,100 to less than 700, and floorspace
had been reduced from 14 million to less th'."m_‘ll
million square feet.>* Restructuring charges of $285
million were booked in Q3 (May), and another
$207 million in Q4 (August). Two facilities
acquired as part of the Natsteel acquisition, one in
Hungary and one in Mexico, were closed and pro-
duction moved to other plants.™ -
Despite the short-term slow-down, and the F_""F"‘_’l
steps that were taken, Solectron remained optimistic
for the long-term. The use of outsourcing as an OEM
strategy continued to accelerate. OEMs were
increasingly attracted to Solectron’s value proposi-
tion as a global supply chain integrator. The com-
pany believed that the economic and .indust.nal
climate favored the concentration of business in a
small number of large suppliers of services t0 thc
OEM market. It expected dramatic growth in Asia

2*Brian Fukumoto, e-mail communication, October 28, 2001.
4Chae and Bailey, 15-16. Restructuring charges from company
financial releases.

(excluding Japan ), which it expected 1o grq,, "
very small consumer 10 (_‘“L“lhnrd Dot tom,
total worldwide elcctmmcs market. It 4], c 0} e
that pent-up demand. combined with g rapy Pl
oping disposable income. would lead 1q |, Vel
kets in central and eastern Europe.

However, it struggled with the questio -~
weather the currcm. storm.and ensure thy, -,;N b
properly positioned for the future. W

dro
8¢ my;.

STUDY QUESTIONS

1. How has Solectron’s value 10 its customery ev
over time?

2. How has global expansion contribygeq
Solectron’s ability to move from a contract p, l
facturing supplier to a supply chain inlegra[()r‘)“d-

3. How has the company been able 10 succes,s,
integrate its acquisitions?

4. What was the impact of the company’s Culture
the success of the company, on the busine:\
downturn of 2001, and on its ability to respong [;
the business downturn?

5. What additional products and services shoulg
Solectron provide to its customers in the fugypen

6. What should the company do in the short Iemﬂ'ln
the long term?

oly &d

Sfull5

EXHIBIT 9-1 SOLECTRON'S VISION, MISSION, BELIEFS, AND “5 Ss”

MISSION®

“Our mission is to provide worldwide responsiveness to our customers by offering the highest quality,
lowest total cost, customized, integrated design, supply-chain and manufacturing solutions through
long-term partnerships based on integrity and ethical business practices.”

BELIEFS

Customer First

Strengthen customer partnerships by providing products and

services of the greatest value through innovation and excellence.

Respect for the Individual
Quality

Emphasize associate dignity, equality, and individual growth.
Execute with excellence, drive to six-sigma capability in all key

processes; exceed customer expectations.

Supplier Partnerships
recognition,
Business Ethics
Shareholder Value
Social Responsibility

VISION

“Be the best and continuously improve.”

Emphasize communication, training, measurement, and

Conduct business with uncompromising integrity.
Optimize business results though continuous improvement.
Be an asset to the community.
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m:;:' benchr::srk ri:zanese companies in 1988, Dr. Saeed Zohouri, the company’s vice
1 :bgymbréoede = a sigp at a Yamaha motorcycle factory describing the “Five S” prac-
ey were by Dr. Nishimura, who felt that they were useful for achieving his vision of
g the best of Japanese techniques with American innovation.

-(Q(g_anlzaﬂon)
quish between those things that are needed and not needed.
only needed materials at the job site.
‘away all unneeded items immediately.

w in the right order in the designated area.
materials and information in an orderly fashion at all times.

are more visible when everything is neat and clean.
defects while “sweeping clean”

(Standardized Cleanup)
ools, equipment, and job site immediately after use.
that is kept clean runs better.

standard procedures.
rules and regulations.
procedures at all times.

THE OUTSOURCING DECISION

n to outsource was a major strategic decision for an OEM, and one whose pros and cons
Ily considered to determine if outsourcing would really improve the OEM's performance
Y e, While outsourcing could bring strategic benefits, it had costs—ihe changes were
reverse for an OEM that had traditionally done its own manufacturing.
thousands of workers, and it opened critical aspects of a company's business 1o
partners and other external forces, and potentially exposed them to disruptive

decision to outsource, it was essential to understand how the true cost of
with the costs of acquiring the material from others. This involved three

ing or enjoying preferential access to the production asset have any strategic
the company’s manufacturing strategy meet the needs of its overall busi-
tance, ownership of design and manufacturing assets gives Intel fast prod-

is the company's intellectual property.
performance targets and the needs of manufacturing and the supply
es and unit costs)? For instance, Dell configured its supply chain to meet
teay of delivering customized computers shortly after orders were placed.
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ult for established companies

: ; is diffi
« Organizational. How does the business achieve results? IL1S diffic

to transform their supply chains.
«» The central theme was that

s, such as research and

n by outsourcing.
mics, and technology.

n core competence
_to-market, econo

OEMs could gal
their resources o]
enefits weré time

tified three benefits that
o allocate
These three b

Solectron iden
outsourcing allowed OEMs t

development and marketing.
TIME-TO-MARKET

The speed with whic
issue in the 1990s. Early market entrants

ame an increasingly competitive
nt market share, and

pany that could help get

e to decrease the time-

to market bec
ommand a domina
an EMS com
OEMs were abl

h a company could bring products
were able 1o €

ds. By working with

achieve the corresponding financial rewar
the product to market quickly, and rapidly ramp up production.
to-market for their products.
ECONOMICS
zation than OEMs, since they could use

d in significant cost savings for
ycles, and other sources of
he effect of schedule changes

far greater asset utili
mpanies. This resulte

s, short product life ¢
pany could balance t

EMS companies were able to achieve
the same assets to produce products for many CO
'the OEMs. In addition, the risks of product change
m_efﬁciencies were reduced because the EMS com
with production demand from other products and customers.

TECHNOLOGY
omplicated and expensive throughout the 1990s.

¥:nyfacturing process became increasingly more C
o . )
s :Tr?a;:‘z:;; g:u?ithhas been.prewoysly described, but the issue was continually present as product
g technologies rapidly developed. Access to the latest manufacturing technology
d complexity. However, an EMS would

:)neig:t:': oimzossible for most OEMSs, because of both cost an
i '3" :: ;heeﬁteect;ir‘w/n?logy_to meet the production needs of many customers, and develop the
ely utilize the new processes. Thus, outsourcing offered the potential for an

OEM to access im

; portant new technologies without i i i

5 4 ut incurr . g
in training), nor paying excessive production costs. ing high start-up costs (both economic and

“This secti 2 .
"Adva"; ion t:;.x.scd on Brian Fukumoto, e-mail communication, October 28, 2001

ges from: : : =0, <UUIL.
hutp://www.solectron.com/gscf/benefits.html, September 12, 2001




