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ABSTRACT

In the definition of sociotechnical systems, every organization is made up
of a “socialsubsystem using tools, techniques and knowledge (the
technical subsystem) to produce a product or service valued by the
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environmental subsystem. In this paper, we introduce sociotechnical
systems and it’s subsystems; then analysisthe principles of sociotechnical
systems theory. Three are central to the design and continued adaptation
to change of STS organizations. These are joint causation, joint
optimization, and joint design, all of which involve the organization
embracing a holistic systems approach. Finally, we summary of

sociotechnical systems Interventions.
© 2013 Trade SciencelInc. - INDIA

INTRODUCTION

Sociotechnical systemstheory hasbeen usedfor de-
cadesasaframework to desgnand understand organiza-
tions, and hasbeen appliedin practiceasaframework for
organizationd change. Inthedefinition of sociotechnicd
systems, every organi zationismade up of a“‘socid sub-
system (the peopl €) using toal s, techniquesand knowl-
edge (thetechnical subsystem) to produceaproduct or
serviceva ued by theenvironmenta subsystem (of which
customersform apart)™4- Thisframework dividesthe
organizationintothreeinterdependent subsystems. socid,
technicd, and environmenta . Each must bedigned and
work together so the organization canfunction optimaly.

THE SOCIOTECHNICAL SUBSYSTEMS

The characteristics of each of these subsystems

have been operationaly defined over thecourse of many
decades of action research. The socia subsystemisthe
human element of the organization capable of innova
tion and adaptableto change?. Atthemicrolevel, the
sociad subsystem embodiescharacteristicssuch asin-
dividua motivation, group performance, communica-
tion, flexibility, involvement, autonomy, commitment and
satisfaction?. At amacro level, the social subsystem
representsorganizationd cultureand organi zational de-
sign. Thetechnical subsystem holdsthetools, knowl-
edge base, and technol ogy required to acquireinputs,
transform inputsinto outputs, and provide outputsor
servicesto customersin the organization®. According
tol? summary of the effects of technology on organi za-
tiona behavior, thetechnical subsystemwill havedif-
ferent direct or indirect effects depending onthelevel
of andysgswithintheorganization. Attheindividud leve,
thetechnical subsystem affectswork design, produc-
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tivity, self-perceptions, and psychologicd contracts. Atthe
functiond unitor department levd, thetechnica subsystem
dfectsrolesgtructures, physicd layout, interaction petterns,
and supervisory behavior. At theorganizationleve, the
technica subsystem affectsrel aionshipsamong depart-
ments, organizationd sructure, reward systems, organiza
tiond flexibility, and overdl competitiveness. Therefore, a
eachlevd of andyssthetechnicd subsysemhasadiffer-
ent typeof interactionwiththesocid subsystem.

Thetechnica subsystemisaffected by theenviron-
menta subsystem at astrategic level>#. An organiza-
tionwill choosethetechnology it requiresto serviceits
customersand to competein itsbus nessenvironment.
How the organization competes and what customers
the organization targets impacts the technology it
chooses, affectstheemployeesthe organization hires,
and impacts how employeesaretrained, supervised,
and compensated?. Therefore, theenvironment impacts
theorganization’ssocia subsystem through staff selec-
tionf?. Scanning and adapting to theenvironmentisan
important function of managerswho haveanimpact on
thedtrategic direction of thecompany. Lower level man-
agerswill beimpacted by changesin the environment
through changesin thetechnol ogy inthetechnica sub-
system and by adaptationsto those changesin the so-
cid subsystem.

THE PRINCIPLESOF STSTHEORY

Severd principlesguide ST Stheory. Threeare cen-
tra to thedesign and continued adaptation to change of
STS organizations. These are joint causation, joint
optimization, andjoint design, all of whichinvolvethe
organization embracing aholistic systems agpproach.
Other STSprinciplesthat affect work design arethe
principlesof minimd critica specification, information
flow, and power and authority defined earlierinthein-
troductory chapter.

Decades of STSinterventions have applied these
principlesto varying degreesto achieve organi zationa
improvement throughredesign. Theprincipleof joint op-
timization focuses on mesting the needs of both theso-
cid and technica subsystemssotheorganization at any
levd of andys scanfunction optimdly. Joint optimizetion
hasbeen misinterpreted by many as“amodification of a
technical designfor socia considerations®. However,
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operationdizingtheprincipleaf joint optimizationinvolves
focusing ontheinterre ationship between thesocid and
technicd subsystem. A changeinthedesigninether sub-
system hasacause and effect rd aionshipwith theother.
Desgn changeswhich do not takeinto account theinter-
dependent relationship of these subsystemsruntherisk
of sub-optimizing organizetiond performance.

SUMMARY OF STSINTERVENTIONS

In Beekun’d? meta-analysis of sociotechnicd sys-
tems, he presented acomprehensive study of variables
involvedin effective ST Sinterventions. Workgroup au-
tonomy, avariablecommonto many ST Sinterventions,
isbased onthe principleof minimal critica specifica-
tion. Beekun reported that providing workgroup au-
tonomy involvesadjustingthesocia subsysteminal or
any of thefollowingways:

e reducingthedegreeof externd supervision,

e increasngtheleve of multiskillingintheorganiza:
tion by training employees,

e dlowingemployeesto choosether coworkersand
work pace, and

e increasingthelevd of input workershavein deci-
sonsaffectingthem.

Intheareaof technologica change, Beskun’sandy-
sisreported very few interventionsinvolvedin simulta-
neous adjustmentsto both thesocid and technica sub-
systems. Inthefew studieswhich actually stated the
variablesused during STSinterventions, task interde-
pendence and workflow routineswerethetwo techni-
cd variables manipul ated when changing thetechnical
subsystem (Beekun, 1989). Thesetwo variableswere
highly related to level of complexity and innovation,
which according toi*4 werekey organizational design
elementsinthetechnical subsystem.

Morerecently!*4, reported on STS theory and or-
ganizationa choiceinmanufacturing. Inthar sudy, they
noted that implementati on of advanced manufacturing
systemsin the U.S. lags behind that of Japan, West
Germany, Switzerland, and Sweden, mostly due to
manageria problemsand not technical ones. Accord-
ing to these authors, the problemsthat U.S. organiza-
tionsfaced whileimplementing advanced manufactur-
ing systemscamefrom the“‘incompatibility of new tech-
nologieswith organizationa structures, decision tech-

Au Tudian Yourual



BTAIJ, 8(10) 2013

Cao Yonghui

1345

e, FyurL PAPER

TABLE 1: A Sociotechnical System Based Compar ative Examination of Four L evelsof Advanced M anufacturing Systems

Key Orgaaizational
Elements
Technical System
Level of Complexity

Innovation

Environmental System

Complexity and Stability

Level |
Stand Alore

Low
Process

Innovation

Stable, simple, with low to
low moderste uncertanty

Technical/Environmental Inter face

Strategic goals

Risk

Relationship with vendors

Social System

Skill Requirements

Employment
Requirements

Work Design

Individual or Group Task
Design

Structure

Integration

Information flow

Control

Rewards

To replace an existing
machine, group  of
machines and/or workers

Low

Bureaucrati: control of
vendors and suppliers

High specialization, with
routine  and  repetitive
tasks

Relatively stable

Mostly individual task

design

Rigidimechanistic

Limited local integration

Manual  exchange of
information

Bureaucratic

Individual- based

Level 2

Cells

Moderate/H:gh

Mostly procsss with
limited product innovation

Limited turbulence,
complex, with moderate to
high uncertainty

To facilitate some
required changes in the
firm's produst mix;
capactty, lead time
process

Moderate/H:gh

Semi-bureavcratic control
of vendors and suppliers

Limited multiple skall
requirements

Semi-flexible

Semi-autoncmous work
group design

Semi-organic

Local integration

Restricted exchange of
imformation

Semi-bureavcratic

Individual - or group-
based

Level 3
Linked Islands

High

Maoderate innovation in
both product and process

Turbulent complex, with
high uncertaiaty

To provide competitive
advantage by developing
synergy in the production

High

Vendors and suppliers are
linked to the organization

Multiple skall
requirements

Flexible

Semi-autonomous wark
group design

Organic

Semi-integrated total
system

Semi-automatic transfer of
information

Semi-self-repulated

Group-based

Level 4

Full Integration

High

High innovation in both
product and process

Turbulent complex, with
high uncertainty

To become a true
competitive force in the
marketplace

High

Vendors and suppliers are
an intepral part of the
organization

Low specialization, with
multiple skall
requirements

Flexible

Autonomous work groups
design

Orgamc/
networked

Total system integration

Automatic  transfer of

mformation

Self-regulated

System-based

Adapted from Advanced Manufacturing Systems and Organizational Choice: Sociotechnical System Approach, Shani, A.B.
Grant, R.M Krishnan,Thompson, E.
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nigques, management systems, and employeeattitudes”
(p. 91). Althoughtheir discussion of manufacturingtech-
nology isfocused on the point of implementation, their
study hassignificant implicationsfor the day-to-day
success of technology in the organization. Shani et dl.
identified sociotechnical systemsasaunifyingframe-
work to guidethe organizational transformation pro-
cess. Moreimportantly to thisresearch, they classify
manufacturing technologiesinto four categories: (1)
SandAlone, (2) Cédls, (3) Linked Idands, and (4) Full
Integration. These categories were compared to un-
derstand how each affected key organizationd dements.
Key organizationd e ementsweredefined asfollows:
1) Technicd System - level of complexity andin
novation
2) Environmenta System : complexity and stability
3) Technicd/Environmen

ta Interface - drategicgoals, risk, and
relationship with vendors
4) Socid System : Skill requirements, and

employment requirements

- Individua or group task
design, structure, integra

tion, information flow, con

trol, and rewards

Thecomparisonin TABLE 14 providesinforma:
tion about optima sociotechnica designfor each clas-
sification of manufacturing technology. Accordingto
theseauthors, managerid implicationsfor manufactur-
ing organizationsareasfollows:

(1) “incremental joint-optimization of sociotechnical
systems appearsto be an attractive strategy for
mature, complex companies seeking to upgrade
their manufacturing technologies. (p 108)”
critical management problemscomefrom the ad-
justment of thesocid system and not fromthe ad-
justment of thetechnical system.

From their research, 4 concluded when organi-

zationsmakethetransformation to anew sociotechnica

system, thetimeframesfor adjusment inthesocid sub-
systemwill bemuch longer than thosein thetechnical
subsystem ¥ study on manufacturing supervision sup-

ports the hypothesis that in order to maintain a

sociotechnical system, onceit has been established,

equal amountsof timemust be spent on both thesocia
and technical subsystems. Thetendency, however, is

5) Work Design

2

for managersto pay more attention to technical rather
than socia innovation (Pasmore & Kha sa, 1992) and
focus moreonthetechnica subsystem.
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