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Technology management tools
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Technology 
اجزاء تکنولوژي 

تکنولوژي از سه بخش به هم مرتبط و کاملا هم ارزش تشکيل      
:ميشود

ساختار فيزيکي تجهيزات و ماشين      : Hard wareسخت افزار 
. آلات براي انجام فعاليت تعريف شده  

دانش چگونگي استفاده از سخت افزار براي       : Soft wareنرم افزار 
. انجام فعاليت  

دليل و چرايي استفاده از تکنولوژي به يک      : Brain wareمغز افزار 
.صورت خاص يا داشتن چرايي    

و عنصر ديگري که مستقل از موارد فوق، موفقيت در بکارگيري    
. تکنولوژي به آن وابسته است 
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Technology assessment
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 تکنولوژيک   يمميز

 محصولات
 يحوزه ها  
ي تکنولوژ 

1-

2-

3-

1 2 3 عدم استفاده  
:0

  1: عقب 
2: متوسط

 3 : يرهبر
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Technology change

متوسطکوچک)اندازه(بزرگ 

محصول گرامحصول گراند گرايفرآسازمان

ت گرايمالک , يفنت گرايمالکيفنيتيريمشخصات مد 

محصول , منعطف, متيارزان قمحصول نوآورانه,منعطفيوابستگ,نه کم يهزي ابيبازار
وابسته,نوآورانه 

, نرم افزار خاص ,وسته يپين عموميماش,يّدسته ان مخصوصيماش, وسته يپنديفرآ
کپارچه با يزات چندمنظوره يتجه

وتريکامپ

يکپارچگي)تنوع (حوزه )حجم(اندازه مشخصات 

ر متمرکزينسبتا غ ر متمرکزيغتمرکززات يتجه

ي محصول سفارش ي سفارش , چند محصول استاندارد محصول 

ن ترييمسطح تر و پامسطح  مسطح يلينه خيري فراگيمنحن

نيکمترکماد  يزرينه متغيهز

ن يشتريببالاکمنه ثابتيهز

ن يشتريببالاکمانعطاف

ن يشتريببالاکمونيسطح اتوماس
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Typical Situations using 
Technology Portfolios

Situation:
Mature Technology T1 to be replaced by new 
Technology T2.
The Position in T2 is to weak.

Measure:
Investition more in T2 or co-operate.+2 +1 0 -1 -2

+2 +1 0 -1 -2

Position

Importance   

Importance 

Situation:
The weak position of T1 endangers the 
project.

Measure:
Concentrate all resources upon T1.

T1

T1

T2

Position

Portfolio Presentation of Technology Strength 
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Market

New

Expanded

Existing

Existing    Expanded      New

Technology

Risk
 & Rew

ard ?

Market

New

Expanded

Existing

Existing    Expanded      New

Technology

Technology Market Matrix 

The Firm

The 
Competitor
Composite

Crystal 
pullers

Crystal 
pullers
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Quality Function Deployment
Allocating Design & Mfg. Resources to Features Most Valued by Customer

313

15

0

50

8

70

42

80

48

336

0

70

20

10

100

42

64

30

329

30

0

30

20

90

35

64

60

Total

50103Feature 8

01007Feature 7

10465Feature 6

45102Feature 5

710910Performance 4

6657Performance 3

10888Operating Cost

85106Price

Competitor B’s 
Score          Total

Competitor A’s 
Score          Total

Your Product 
Score          Total

Customer 
Weightage

Product Feature
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تحليل نياز تکنولوژيک        

S

A

W

W A S

تمرکز بر 
فرصتها 

ت يت قابليتقو
 يابيبازار

 يجستجو
همکار 

ت يتوسعه قابل
کيتکنولوژ

 فرصتها يجستجو

افتن فرصت   ي
خاص 

 يد تکنولوژيخر

خروج 

خروج

W: Weak          A: Average           S: Strong
Company capability

Competetive
Product
specification
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يشنهاديگاه عمر تکنولوژي  موجود و پين جاييتع

تکنولوژي جديد  سال  تکنولوژي قديمي

نرخ بهبود   

نرخ بهبود 

مرحله تلفيق     مرحله نوآوري    مرحله بلوغ    

هزينه نوآوري    

 هزينه بهبودهاي آينده   



6

Jamshid Nazemi – Technology management 11

National technology policy
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د يي  نما ي ر تحول کشور را بررس     يمس
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Technology forecasting
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  ي  تکنولوژ   ي پيش بين   
- Single trend extra polation
- Substitution analysis 
- Scenario development
- Delphi method ( expert ideas) 

- Cross – impeat Analysis ( interaction of 
changes) 

- Morphological evalution ( selected & 
possible ) 

- Structual approach ( tree) 
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Technology strategy
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The Four-Level Structure of Product Strategy

Vision

Product 
Platforms

Product Lines

Individual Products

Vision

Product 
Platforms

Product Lines

Individual Product

Jamshid Nazemi – Technology management 18 14

Porter’s Generic Business  
Strategies

Cost Leadership Differentiation

Focussed Cost 
Leadership

Focussed 
Differentiation

Broad 

Target

Narrow 

Target

Low cost products / 
services Differentiated products / 

services
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Framework for Expanding into New Markets

4 6 8

3 5 7

1 2

9 10

11

Market

Diversification

New Business Venture

Product

Diversification

Existing
Products

Product

Platform

Core

Technology

Unique

Skills

Product/Technology Leverage

Similar

Application

Related

Market

Customer

Base
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orms
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TRM
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Select Technology Strategy Alternatives as Combinations of 
“Routes” and “Destinations”

Meet 
Regulations

Low Cost Highest 
Quality

Primary 
Technology  

2

Primary 
Technology 

1
Displacing 
Technology

Enabling 
Technology

Disruptive 
Technology

Raw Materials

Processing

Packaging

Distribution

Products

Primary 
Technology 

1

Primary 
Technology 

2

Competitive
Cost

Flexible 
Quality

Cost Quality

Exceed 
Regulations

Environment

Product 
Mix 
A

Product 
Mix 
B

Product 
Mix 
C

Product 
Mix 
D

Product 
Mix 
E

Primary 
Technology 

1

Displacing 
Technology

Enabling 
Technology

Disruptive 
Technology

Primary 
Technology 

1

Primary 
Technology  

2

“Route”

ALTERNATIVE ASelected Options
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Corporate Technology Planning 
Technology Portfolio Matrix
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Economics of technology
selection
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مباني توليد

T1 =   تكنولوژي سرمايه بر
T2 =   تكنولوژي ميانه
T3 =       تكنولوژي نيروي انساني بر

سرمايه گذاري 
ورودي خط خروجي برابر

نيروي انساني ورودي     

T1

T2

T3

Q

Q
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Cumulative Cash Flow Diagram

Time

Applied 
research

Prototype pilot 
plant costs

Manufacturing 
plant investment

Market 
launch costs

Earnings 
from sales

Break-even

Market 
launch

Production 
technology 
established

Technical 
feasibility 
established

M ? T ?

M ? T ?

M ? T ?

M ? T ?

What are the T and M risks?  at what point? 
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Technology transfer
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*Applicable to JVs only*Applicable to JVs only

14+

Capacity to 
Transfer
1. Quality of parent’s

knowl. base + 
2. Expatriate 

competencies + 

Capacity to 
Transfer
1. Quality of parent’s

knowl. base + 
2. Expatriate 

competencies + 

Willingness to 
Transfer
3. Sub. Importance +
4. Comp. Intensity +
5. IPRs infringement -
6. Control over sub. +
7. Partner relations* +

Willingness to 
Transfer
3. Sub. Importance +
4. Comp. Intensity +
5. IPRs infringement -
6. Control over sub. +
7. Partner relations* +

Capacity to Learn 
9.  Quality of 

employees +
10. Provision of 

training +

Capacity to Learn 
9.  Quality of 

employees +
10. Provision of 

training +

Intent to Learn  
11. Learning intent 

of employees +
12. Link btw rewards  

& learning +
13. Objective of JV 

partner to learn 
skills* +

Intent to Learn  
11. Learning intent 

of employees +
12. Link btw rewards  

& learning +
13. Objective of JV 

partner to learn 
skills* +

Stage Stage 22: : SubsidiarySubsidiary AcquiresAcquires KnowlKnowl..

8+

ل عوامل و اعمال در مذاکرات   يتحل

Factors Affecting Knowledge Transfer 
from Foreign Parent to ….. Subsidiary

Knowl. 
Contributed

Knowl. 
Contributed

Stage 1: Parent Contributes Stage 1: Parent Contributes KnowlKnowl..

PerfPerf

Figure 2Figure 2

Knowl. 
Acquired
Knowl. 

Acquired
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Task Definition

Project planning sessions to flesh out WBS
Single subject reviews to flesh out the activities

Task estimation sheet used to provide detailed task 
inputs to PM

Design 
Phase Task Description / Notes Resource

Sub-Task 
Hours

Actual 
Hours Days % Loading Dependent

Material 
Cost

Prelimin
ary

concept & design through order of prototype fab

1 BCD PA Power Supply Integration Mechanical Performance Design

1.1 Thermal Design- Cold Plate Liquid Cooling ME - - - - 29 4.5 80%

1.2 Thermal Design- PA Enclosure Air Cooling ME  - - - - 29 4.5 80%

1.3 Thermal Design- System Air & Liquid
Evaluation of system level air and liquid cooling 
requirements if characteristics are changed from Vicor 
PS version PA cold plate. ME - - - - 9 1.4 80%

1.4 Safety Design- PA Module Mechanical
Mechanical Hazard Prevention (per DP-300-04, Product 
Safety, appendix D) ME - - - - 3 0.5 80%

1.5 Performance Requirements Document air, liquid & mechanical safety related. ME - - - - 4 0.6 80%

1.6 Component Documetation & Procurement cooling related items such as thermal interface materials, 
heat sinks, etc. ME - - - - 6 3.0 25%

1.7 Test Plan ME - - - - 5 0.8 80%

Major Deliverable:
Atlas Analogue BCD PA Power Supply Integrated into PA Module
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Managing innovation & 
improvement
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چالشهای نوآوری   
FinanceSalesSVCSOperationsR & D

I

III

II

IV

I

I

II
II

IIII

III

IIIIII

IV IV

IV

IV

III

II
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ي ت رقابت  ي جاد مز  يافتن محصول ا     ي
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ر ي  بر موارد ز    ي تکنولوژ   يل اثرات اجتماع     يتحل

 و تجربه يتئور
نده يشوک آ 

يتاخر فرهنگ
ارزشها 

انتخاب آگاهانه
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Product
functions

Modules and
Components

Relevant org.
processes

Quality function deployment is a tool
to transfer the ‘voice of the customer to all departments’

[Hauser, Clausing, 1988]
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