Workplace Technology
and Design



Service and Manufacturing Technologies

» Technology refers to the work processes,
techniques, machines, and actions used to
transform input into outputs

» Technology influences organizational
structure

» Understanding technology helps dictate how
organizations can be designed for efficiency

» Core technology relates to the transformation
process to provide goods/service

» Non-core technology is not directly related to

he primary mission of the organization
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(Mew York: Oxford University Press, 1997), 54,




Manufacturing Firms

» Technical complexity defines the extent of
mechanization of the manufacturing process

» Three basic technology groups defined by
Woodward:

> Small-batch and unit production
> Large-batch and mass production
- Continuous-process production
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Woodward’s Classification Based on
System of Production

1. Production of single pieces LT’"
to customer orders
Groun | 2. Production of technically
P complex units one by one
Small-batch
and unit 3\ 3. Fabrication of large equipment in
production Stages
r 4. Production of pieces in small batches
5. Production of components in large
batches subsequently assembled
Group II . diversely Techhical
echnica
Large-batch < g Production of large batches, Complexity
and mass assembly line type
production g
7. Mass production
8 Continuous process production combined
L with the preparation of a product for sale by
Group 111 large-batch or mass production methods
i ~
Contimsous 9. Continuous process production of chemicals
g ffﬁm in batches
10. Continuous flow production of liquids,
gases, and solid shapes v
L High

Source: Adapted from Joan Woodward, Management and Technology (London: Her Majesty’s Stationery Office, 1958). Used with permission of Her
Britannic Majesty’'s Stationery Office.
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Relationship between Technical
Complexity and Structural
Characteristics

Technology

Number of management levels 3 4
Supervisor span of control 23 48
Direct/indirect labor ratio 9:1 4:1
Manager/total personnel ratio Low Medium
Workers™ skill level High Low
Formalized procedures Low High
Centralization Low High
Amount of verbal communication High Low
Amount of written communication Low High

QOverall structure Organic Mechanistic

M
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Based on: Management and Technology by Joan Woodward, (London: Her Majestys Stationery Office, 1958).



Strategy, Technology, and Performance

» Strategy, structure, and technology need to
be aligned

» Successful firms have complementary
structures and technologies

» Failing to adopt a new technology or failing to
realign strategy can lead to poor performance




The Digital Factory

» The shop floor has been revolutionized
» Computer-aided Design (CAD)
Computer-aided Manufacturing (CAM)

v

v

Manufacturing Process Management (MPM)
Integrated Information Network

v

Product life-cycle Management (PLM)

v

Also called computer-integrated
manufacturing, flexible manufacturing
systems, smart factories, advanced
manufacturing technology, and agile
ufacturing

v




Flexible Manufacturing Technology

vs. Traditional Technologies
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Source: Based on Jack Meredith, “The Strategic Advantages of New Manufacturing Technologies for Small Firms,” Strategic Management Journal 8
{1987), 249258, Paul Adler, “Managing Flexible Automation,” California Management Review (Spring 1988}, 34-56,; and Otis Port, “Custom-made
Direct from the Plant,” BusinessWeek/21st Century Capitalism (November 18, 1994), 158-159.

i —_




Lean Manufacturing

» Highly trained employees at every stage of
production

» Cut waste and improve quality
» Incorporates technological elements

» Paved the way for mass customization

> Using mass—-production technology to quickly and
cost-effectively assemble individual goods for
customers
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Performance and Structural Implications

Flexible manufacturing allows diverse products
to be made on one assembly line
v" Computer-aided craftsmanship
More efficient
Increased productivity
Decreased scrap

XN X X

Customer satisfaction




Comparison of Organizational
Characteristics

Characteristic Mass Production Digital Factory
Structure
Span of control Wide Narrow
Hierarchical levels Many Few
Tasks Routine, repetitive Adaptive, craftlike
Specialization High Low
Decision making Centralized Decentralized
Overall Bureaucratic, Self-regulating, organic
mechanistic

Human Resources

Interactions Standalone Teamwork

Training Narrow, one time Broad, frequent

Expertise Manual, technical Cognitive, social;
solve problems

Interorganizational

Customer demand Stable Changing

Suppliers Many, arm’s length Few, close relationships




Service Firms

» Service technologies are different from
manufacturing technologies and require different
organizational design

» Education, health care, transportation, and banking
all have unique dimensions

» Services have intangible output

» There is direct interaction with customer and
employee

» Human element is important

» Quality of service cannot be directly measured
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Core Organization Service

Technology

Manufacturing Technology
1. Tangible product
2. Products can be inventoried for later

Service Technology consumption
1. Intangible output 3. Capital asset-intensive
2. Production and consumption take place 4. Little direct customer interaction
simultaneously 5. Human element may be less important
3. labor- and knowledge-intensive 6. Quality is directly measured
4. Customer interaction generally high 7. Longer response time is accaptable
5. Human element very important 8. Site of facility is moderately important
6. Quality is perceived and difficult to
measure
7. Rapid response time is usually necessary
8. Site of facility is extremely important
Service Product and Service Product
Airlines Fast-food outlets Soft drink companies
Hotels Cosmetics Steel companies
Consultants Real estate Automobile manufacturers
Health care Stockbrokers Mining corporations
Law firms Retail stores Food processing plants




Trend Toward Lean Services

» Customer expectations are rising

» Expectations have required that service firms
must become lean, too
> Cut waste
- Improve customer service

» Adopt continuous improvement approach
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Structural Characteristics of Service
Organizations versus Product
Organizations

Service Product

Structural Characteristic

1. Separate boundary roles Few Many

2. Geographical dispersion Much Little

3. Decision making Decentralized Centralized
4. Formalization Lower Higher

Human Resources
1. Employee skill level Higher Lower
2. SKill emphasis Interpersonal Technical

17



Designing the Service Organization

» Service organizations are not necessarily large
» Often small locations, close to customers

» Service organizations require technical core
employees - close to customer

» Service customers interact directly with
technical employees

» The skills of technical employees need to be
high

» Employees need knowledge, awareness, and
interpersonal skills

degision making is often decentralized
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Non-Core Departmental
Technology

» Every department in an organization has a
production process

- Variety: frequency of unexpected and novel events
- Analyzability: ability to apply standard procedures

» Routine vs. Nonroutine Dimension
» Engineering Technologies

» Craft Technologies

19



Framework for Department
Technologies

Departmental Technologies

Performing arts University Strategic planning

Trades teaching Social science
Low Fine goods General research

manufacturing management  apnlied research

“ Nonroutine
ANALYZABILITY
Sales
Clerical Engineering
High Drafting Tax accounting
Auditing General accounting
R

Low High
VARIETY




Department Design

» Overall design is either organic or
mechanistic

» Design characteristics vary depending on
work unit
> Formalization
- Decentralization
- Employee skill level
- Span of control
- Communication and coordination
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Mostly Organic Design
1. Moderate formalization
2. Moderate centralization
3. Work expenience
4. Moderate to wide span
5. Horizontal, verbal communications

1. High
2. High centralization
3. Little training or experience

Relationship of Department Technology to
Structural and Management Characteristics

Organic Design
Low formalization
Low centralization
Training plus experience
Moderate to narrow span
Honizontal communications, meetings

NONROUTINE

NoA 0N~

Mostly Mechanistic Design
1. Moderate formalization

2. Moderate centralization

3. Formal training

4. Wide span 4. Moderate span
5. Vertical, written communications 5. Written and verbal communications
ROUTINE ENGINEERING
. Staff qualifications
. Span of control
. Communication and coordination
Cengage Leaming 2013

M
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Workflow Interdependence
Among Departments

» The extent to which departments depend on
each other for resources or materials

» Low interdependence means that
departments can do their work independently

» High interdependence means departments
depend on each other
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Interdependence and
Management Implications

Standardization,
Low les,
municat procedures Low
Divisional structure
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{assembly line] Plans,
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. ’.’. Medium feedback Medium
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Client Task forces
l::=|p|';nln:ll Mutual adjustment,
ospria relational
; ; Hiﬂ‘ﬁ : coordination, High
E:_!‘:! communication teamwork
Client Horizontal structure
g 2013
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Interdependence of Departments
Involved in the Flight Departure Process
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Structural Priority and Implications

v Reciprocal interdependence should
receive first priority

~ Reciprocal activities should be grouped
together

v Poor coordination will cause poor
performance

~ Organizations should be designed to
address interdependence
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Coordination for Interdependence

INTERDEPENDENCE High COORDINATION
Recipmocal )
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Relationship of Interdependence
and Team Play Characteristics

Baseball Football Basketball
Interdependence Pooled Sequential Reciprocal
Physical dispersion
of players High Medium Low
Coordination Rules that Game plan and Mutual
govern the sport position roles adjustment
and shared
responsibility
Key management Select players Prepare and Influence flow of
job and develop execute game gdame

their skills

28



Impact of Technology on

Technology impac
) Job Design

>y Sociotechnical
systems

Sociotechnical systems approach recognizes the
interaction of technical and human needs




Sociotechnical Systems Model

The Social System
® lndnidual and team behaviors
» (rganizational/team culture Design for
o Management practices Joint Optimization
» | sadershi Work roles, tasks,
hip style workflow
* Degree of communication gpenness Goals and values
» [ndividual needs and desires Skills and abilities

The Technical System

» Jype of production technology
(small batch, mass production,
digital, senvice, etc.)

* | evel of interdependence (pooled,
sequential, reciprocal)

» Physical work setting

» Complexity of production process
{variety and analyzability)

» Nature of mw materials

* Time pressure
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Design Essentials

v Key research notes that technology and structure can be co-
aligned

v Service technologies differ in a systematic way from
manufacturing technologies

v It is important to apply the correct management system to a
department

v Interdependence among departments dictates the amount of
communication and coordination required in design

v~ New technologies are enriching jobs to make organizations a
happier place to work

v Sociotechnical system theory attempts to design systems that
meet technical and human aspects

31



