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DSS pioneers

most cited framework article on
Decision Support Systems
in the 1980’s

founding Editor-in-Chief of ¥_
Decision Support Systems
journal .

# W/

RALPH H. SPRAGUE ANDREW B. WHINSTON

Linking Knowledge management
with decision support systems
(2-volume Handbook)

CLYDE W. HOLSAPPLE _
co-authored book “Foundations of

Decision Support Systems” (1981)
with Holsapple and Whinston

application of computer technology
to business and financial decision making

EFRAIM TURBAN ROBERT H. BONCZEK (*)




Several reviews have been conducted...

o modiies —
gnchondh ST TT_—— Wodds
: - -’i'lwcﬁﬁ“ - —— T x68
i o
e P e Ay
= | 6 - negetian ,
us _
oot i S . e
gt I E“E\S’ Jegetalion drynamiies ‘.,amn}?m
Regional gescasmants L9 CRBSL
g SMPILE
RELM "
) T .
level planmisg ,WI-,I’.'.'IR\__ . FREBGU
Tomest WouDs 100K licn® CYPSFS
. ' ¢ gl
ARCROFEST isturbane LPEST
SARA
i FSION N
FERRAVISD TOOLSATVEEY
2P o ) fion ws'
iRy PLUS Spatidl ViSO e DTHORES
Decizion-making Needs - Biodiversity Indicg crz Supported Forest Influsncss Supported Complesity |
s 49
o s e SE s
8&@ S S @ﬁ @f _}9"* @a‘ﬁ 5, e &?5&5 £t ) g
Category_oyster e B S e K e S
F or & Bio CLAME ES ES ES ES ES ES ES ES ES ES I
For & Bio Harvest = & & x x
F or & Bio Licas X, X, X, x b} £
For & Bio  MRLAM Y R . 5
‘. = Gordon (2006)
For & Bio  WWBAFA 2 & u = | o
Bio diversity BhiAS o N gl N \Il
Bin diversity | CAPS E < i
Biodiversity C-Flan N
Bio diversity hARIAN [ SPECAN S 3 S S
Bio diversity PATCH X S X
Biodiversity RARMAS L L P S 3 E
Bin diversity | Refuge GAF x| =
Bio diversity |FesMat & Surrogacy x E
Biodiversity Restore X -
Bio diversity | Sites . X X i
Biodiversity “&ta S S B3 ~ ~ S S ~ - S X X kS
Forestry FvE ES ES S 3 3
Forestny  Habplan ES kS
Forestry LANDIE S ES L L L L L S s s
F orestry LANDS UM o LS LS S X X
Forestry s S S kS S X
Forestry | RELM ES kS
F orastry RhLANDS X x s L X X
Forestry SIMPPLLE X ES X X X
Forestny | Specrum RN a a x x| =
F orastry WODT F TELSA S LS LS S X
Forestry W0 0EETOc S A S S a a a S ES A
General DEFINITE ES E3
General EmDZ X X
General EZ IMPACT S a a a S
e neral ARG 1S ES ES E.S LS

and many more to come....
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| KU
Forest management demands Q
O

_ improved _ Growth and Yield models
timber production

Predictive ecosystem models

maintaining
biodiversity Optimization techniques
ensuring S : .
multi-functionality \\ Multi-criteria analysis techniques
N Criteria and Indicators (C&l)
,>/ Uncertainty techniques
Importance of é
N\ : :
7
/ Visualization and animation
_ Quantification of ecosystem services
applying
adaptive management —— Conceptual and formal planning models

analyzing large data sets




methods and technology drivers

a historical perspective...

time Systems
electronic data
1950 processing (EDP)
1960 management information
systems (MIS)
1970
decision support
systems (DSS)
1980
spatial decision support
1990 systems (SDSS)
2000

operations
research (OR)

Qu

methods, models and techniques

artifical
intelligence (Al)

growth and yield

database
management

automatic
systems (DBMS)

cartography

expert-
systems
(ES)

Geographic
information

Multi-Criteria Analysis ~ SYStems (GIS)

(MCA)

models

Telnet, Gopher
FTP, E-mall

ICT Tools
groupware

Web 2.0
Social Media

cf. Liithy 1998
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Evidence from literature B ]

30
Query: [“decision support systems” OR “DSS” OR “decision support tool”
AND “forest management” OR “forest planning”] in title and author-keywords)
english scientific publications in SCOPUS

- Total number: 223 publications
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Forest Management topics
Issues adressed in publications

16

14

12

10

1997

1998 1999 2000 2001 2002 2003 2004
B SFM / sustainability /sustainable
Biodiversity / diversity

m Water

2005 2006 2007 2008 2009 2010 2011 2012

= multifunctional /multi purpose / multi objective / objectives

W participation / participatory / collaborative

B climate change
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descriptive analysis of papers e

(top word counts of 223 analyzed abstracts)
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among the top 100: model, data, information, tools,
analysis, development, spatial, process, GIS
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Countries of orign CO

less then 0,5; 6,6

between 1-0,5%; 4,1

United States; 22,1

between 2-1%; 9,8

Europe (43,4%)
United States (22,1%)
Canada (13,7%)
Australia (4,5%)

~Portugal; 2,1

(Finland (5,9%),

United Kingdom (5,1%)
Germany (4,4%)

Finland: 5,0 @ Comprise highest number
of papers in Europe)

United
- Kingdom; 5,1
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Representation of DSS in journals

16,00

Environmental Sci..0 23.6%

14,00

Agricultural and .. 27.1%

12,00 -

10,00 -

Other: 7.1%

Decision Sciences: 1.9%

8,00 J Business, Managem.... 1.9%
Carnputer Science: 10.6% Energy: 2.1%
Mathematics: 2.8%
Earth and Planeta...: 4.6%
6,00 - Engineering: 8.3% Social Sciences: 6.0%

Share of Decision Support papers [%]

4,00 -
2,00 - — I | I%
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

m Computers and Electronics in Agriculture = Forest Ecology and Management m Canadian Journal of Forest Research m Journal of Forestry
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Summary on current state

_ Data-Driven DSS's
Model-Driven DSS's queries of large data sets, MIS,

no need for large data sets, EIS, ESS, OLAP
use of quantitative models

Knowledge-Driven DSS's

Interaction between human-computer,
Expert Systems, Al, rule based

Document-Driven DSS's

Document retrieval and analysis from large

databases, use of web technologies Communications-Driven DSS's

use of ICT, groupware, collaboration, GDSS,

According to Power (2008);
Burstein & Holsapple (2008)
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Possible future directions
way ahead for DSS development...

» forest management demands

» Methodological advances

 Technology drivers

ulture | Decisic




Selected future forest management demands

provision of
ecosystem services

Non wood timber
products

biotic and abiotic
threats

adaptation and
mitigation

Increasing
policy regulations

Improved G&Y models

Extended ecosystem models

Integration of disturbance agents
PolicySupportSystems

complex evaluation models

Empirical validation

Functional role of biodiversity

Life Cycle Assessments

analysis of large spatial data
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Decision Making Processes
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identification

Problem
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Selected future technology drivers... O

* Increased social networking and shared repositories of digital
files (e.g. videos, photos, reports, Google docs, wikis,...)

= widespread dissemination of expert-profiles using new media
elements (e.g. blogging, chat, LinkedIn, ResearchGate, ...)

= gaming industry enables socio-technical innovations (e.g. user-
controlled avatars, multi-user interaction, 3D animations)

= remote collaborative activities in virtual worlds - members of
distributed teams can teleport avatars

* Increased provision of web services (e.g. spatial analysis not
longer limited to GIS experts, MCA without software needs)

= “Internet of things”: connects almost all devices, humans and
processes to web — enables services on smartphones that
communicate with public and private data
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GUI: Simplicity versus complexity

User interaction will become challenging

CERT SCANE

/ Thetendemor Rules  Cale 2. Message dilemma ‘ ‘

| [ 3. Detail ddemma

I
> Built-in sensorg that simplify taking measurements p I ay 8
|+ 11}
/
"

> Measurements| easily taken through the user interface
dilemmas

Rosset, 2012| o

\ 4. Reflection dilemma
5. Representation dile
6. Transiation dilemmal =

Trilemmas

7. Assessmant trilemm
8. Subject trilemma

9. Scope trilemma
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Harteveld (2009)
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Changing user and model demands will

stimulate DSS development

demands for models and methods integrated in DSS
will rise and lead to complex systems

requests for easy and smart tools making use of
available web services will increase

decision makers will have different preferences

— use multiple DSS-tools, each oriented toward a particular
purpose, technigque

— use a single more complex DSS that encompasses multiple
purposes, uses different techniques
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The ToolBox approach O

N ¢

different types

Web-based ‘ ' of knowledge

low-barrier access

infdrrnatiun, examples, FAQs

collection of
different tools

vulnerability assessment, MIP
optimization, niche models, ...

targets different users

useful knowledge for managers (DIY)
and analysts (consultants)

Presentation of Rammer et al.
MOTIVE Tool Box
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Thank's for your attention!
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