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Executive Summary

This report summarizes basic knowledge on futures studies. It reviews the key literature in the
field, as well as the practical application of the knowledge, both at the global and domestic
levels. The aim is to identify knowledge gaps that should be filled in future research in
Thailand. In the current context of drastic and rapid changes in our social, technological,
economic, environmental, and political systems, as well as increasing risks and uncertainties,
future studies as a discipline attempts to develop theories, principles, and methods to
understand and utilize the knowledge about the future. Such knowledge is the basis for
strategic foresight that is used widely in planning for public policies and corporate strategies.
In Thailand, there have been a number of academic research and planning activities that utilize
concepts and methods from futures studies. But so far, there has been limited review of the

state of knowledge in Thai.

This study reviews the evolution of the futures studies as a discipline and its practice
since the early twentieth century. We find that, in general, the fundamental thinking underlying
futures studies has evolved from the paradigm of singular future to that of a pluralistic view
of the future, with diverse and alternative possibilities of futures. The discipline has also shifted
from one in which the experts analyze and create the pictures of the future to that in which
public participation is emphasized. Five distinct approaches to futures studies could be
categorized, i.e.: (1) the predictive-empirical approach, which focuses on analyzing trends and
predicting the future; (2) the critical-normative approach, which critiques the predictive-
empirical approach and instead promotes emancipatory knowledge; (3) the cultural-
interpretive approach, which focuses on non-western cultures and the futures of civilization
and the world; (4) the participatory-advocacy approach, which emphasizes participation of
stakeholders; and ( 5) the integral-holistic approach, which aims for integrative and

transdisciplinary analysis and practice of futures studies.

The main objectives of futures studies include: to study possible, probable, and

preferable futures; to study the images of the future; to study the knowledge foundations of
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futures studies; to study the ethical foundations of futures studies; to interpret the past while
reorienting the present; to integrate knowledge and values that lead to social action; to
promote participation and democracy in designing the future; and to communicate and
advocate preferable futures. Meanwhile, there are still ongoing debates regarding key
assumptions and conditions underlying futures studies. For example, the assumption as to
whether time is continuous or discrete and whether time progresses in a linear fashion or in
circle or cycle; the assumption about the “fact” of the future; the difference between positive
and normative foresight; and the difference between academic futures studies and the

practical futures research for planning purposes.

This study also summarizes key concepts and provides examples of methods widely
used in futures studies and strategic foresight. This is followed by a brief description of
examples of national foresight systems in Finland and Singapore. We find that the efficiency
and effectiveness of national foresight systems require appropriate institutional structures.
Needed are formal laws and regulations, as well as informal norms, procedures and practices.
It is also crucial to have organizations devoted specificially to strategic foresight activities and

to build communities and networks for futures studies and foresight.

We also review of the current state of knowledge on futures studies in Thailand by
conducting literature review and expert interviews. We find that a large number of research
outputs in a wide array of disciplines have already conducted some sort of forecast, prediction,
and foresight. While most of them seem to adopt the trend-extrapolation approach, a few
studies have applied futures research methods that are popular among futurists and futures

researchers around the world.

Nonetheless, we can say that futures studies as a discipline has not yet developed in
Thailand. One reason is probably that there is no linkage between futures studies and futures
research for policymaking. Another reason is that each discipline has its own limitation in terms
of concepts and methods that deal with the future. Some organizations may examine the

future but tend to focus on trend-spotting and plan according to the trends. Previous research
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and foresight projects may have increased awareness about future issues, but they often do
not lead to policy decisions and implementation. This is perhaps because the decision makers
were not interested in the foresight outcomes and/or not confident in or trust the foresight
processes. In addition, organizational limitations of the agencies that conducted the foresight

activities may hamper development.

In terms of knowledge gaps and issues for future research, we suggest that interested
agencies should conduct participatory foresight processes with key stakeholders in order to
create and refine future research topics and roadmaps. Examples of noteworthy topics
include: imaginary future pictures of structural changes in Thailand; wildcard events with high
impact and long-term consequences; images of the future among Thai people; and knowledge
about science, technology, and society, which forms a key basis for futures studies. Meanwhile,
new and advanced foresight methods and models should be explored and developed,

especially those that utilize Big Data and artificial intelligence.

In terms of policy recommendations, we suggest that agencies that provide research
funding should promote the development and dissemination of knowledge on futures studies
as a discipline, while also promoting the use of the futures knowledge and methods in other
existing disciplines. Futures awareness and literacy should also be advanced in all levels and
types of education and learning. In regard to policy making, strategic foresight activities should
be encouraged as a way to coordinate learning and planning among related agencies. Another
key component that should be actively supported is human resources and capacity building
in the field of futures studies and strategic foresight, as well as communities and networks of

interested academics and policymakers.
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“To expect the unexpected shows a thoroughly modern intellect.”

Oscar Wilde, An Ideal Husband
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“Memories are the key not to the past, but to the future.”

Corrie ten Boom, The Hiding Place
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Let the future tell the truth, and evaluate each one
according to his work and accomplishments.
The present is theirs; the future, for which | have really worked, is mine.

Nikola Tesla
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4 A5N15ANYIUIAR

By three methods we may learn wisdom:

First, by reflection, which is noblest;

Second, by imitation, which is easiest;

and third by experience, which is the bitterest.

Confucius
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A5 2 ABnsdrdglufneraunan

A/n1s WelSuna | Weama | WBaussingnu | 1Bedsan
Agent Modeling X X
Causal Layered Analysis X X
Chaos and Non-Linear Systems X X
Cross-Impact & Trend-Impact Analysis X X
Decision Modeling X X
Delphi Techniques X X X
Econometrics and Statistical Modeling X X
Environmental Scanning X X
Field Anomaly Relaxation X X
Futures Polygon X X X X
Futures Wheel X X X
Genius Forecasting, Vision, and Intuition X X X
Interactive Scenarios X X X
Morphological Analysis X X

Multiple Perspective X X X
Participatory Methods X X

Prediction Markets X X

Relevance Trees X X

Robust Decisionmaking X X
Scenarios X X X X
Science and Technology Roadmapping X X X X
Simulation-Gaming X X
State of the Future Index X X X X
Structural Analysis X X X
Substitution Analysis

Systems Modeling X X
Technological Sequence Analysis X X

Text Mining X X X
Visioning X X

Wild Cards X X X

fan: Gordon and Glenn (2009)

79



WBN15ANYIBUIANDIUUINIUTUABUNITAINNTALTIYNTANEAT 39150 aaewes (Richard
Slaughter) LauaNTBULLININITANYIDUIARLUY 4 Tunpuiiialdlunisainnisalidgnsaans
(strategic foresight) Telateyl 1ased (Joseph Voros) dnluimuiifiniduaunateiduuuinianisg

Ann1saiugruAltlunisasudueuIanfnwinunInerdemalulagaiuidsu (Swinburne

University of Technology) Tudszinresainsids unagdunauiionisianisiauisaldonuas

v
v

Uszendldlamunnumnzailuusasaniunisaiuaziui® Wnswdadu 4 ngusadl

1. nguIsn15uen (input methods)

(%
[

ngUszasAndnveaisnislunguiifenisiivsiusiudeyafianunsaiunldinszisely

'
Y 1

faeg193snsmdundeuld Taun 35n19imanie (Dephi) A5n15n1adgygiu
(environmental/horizon scanning) 35115 futurescan 51 lUREIBN5d1979Ua501S

Uszilunalulad (technology assessment)

2. NguIBNITIATILY (analytic methods)

(%
3

o aa oA A o 19 &
mﬁ]ﬂigaQﬂVTaﬂGU@Q'Jﬁﬂ']{LUﬂaqllu@@LW@atiTﬁ'gqﬂJW@JqﬁJﬁ]"lﬂsUauuamLﬂUj’J‘Ui'ﬂﬂJﬂJ{LUﬂ’]i

e

v = ~ Y a a P ] A
Whladisouan e lvilinyuuewarnsaukIAnlnifotaunnsitaanyuueniiegly
JaqUu fregreisnislunguiiusznaumenisiiasisiuseinugUAtm (emerging issues

. a '3 v I | .
analysis) n153tAS 1gRLUldNLaYN1TUTEUIUATIUDNTIL (trend analysis and
extrapolation) N153tATIHANTENULYT (cross impact analysis) N1534AT1ERFURUY
(pattern recognition) N153LATIERINNTIULAETANN (discourse and text analysis)

LaENITEUNUT (dialogue)
3. 35n15AAU/A8N194898n (interpretive/paradigmatic/in-depth methods)

naudsnstisvaiearudladainandeyailiviunuayin g Tasanzog1iis
Jadoidedniidnaseunngmsaifidesmsany MeegwwesiBnsinnuuaziinseiidedn
fiAntunarnaudusuiandnu 1dun 33n159ieseidsefRaansunaia
(macrohistory) ¥a3le@7u 1a¥3 (Johan Galtung) mﬁmswﬁ%umma (Causal Layered
Analysis) waalmi8a Bunemaan (Sohail Inayatullah) usnani Sei3Bn1sBuiwmum
rounthil 1y o3saUTisInmans (Hermaneutics) daduiBnisnruuagyiarundlash

s

UNHUNNNTEUIUASIBIUTEANE 35N15IATIENTEUU (systems analysis/thinking) 533

80



LUaasmskaunaudesing 9 Winnldluau (bricolage) wenaNel WuIMINTIYIAINT
(integral metholology) ¥auAu Jatuas (Ken Wilbur) Tunsguauuifneunandeysannis

(integral futures)
4. 3/M13d19799 YguazAInnds (iterative, exploratory, prospective methods)

B|nslunguilyatunisaianinewianmenisiunuiniskasnsidnnufnaseas sa a1

[V Y]

n19a3193d89ir (visioning) N1519LNURINYIAY (scenario planning) WaENITNEINT

(%
Y YY)

ffoundu (backeasting) Faifudsideiimilusuranlindrdounduinnunuiieliussg
Wevimity sadusznouniswesiBnsfnuuazarsnimewannduiidonisie deulnn
ndndunisdanu (activism) 130153581890 TRN"3 (action research) n1si3oudid
U1An3 (action leaming) wagn1sdnuszyuufiinaiiioairsnwounanuuuildiusa

(participatory futures workshop)®’

N1TRUINFUANNTUABUNITAIANITAUT AU arusauusiiagiBeaiiuacludnaiuyssiny
Aanssuluusiazduneu Asiiaualilag Leaaiu ¥15m1d (Ozcan Saritas) 6 Yunou Al
1. nguisnsdrsniaseviiielilateyaidedin (intelligence) Wagmvunveulnves
=
NSANY
| ada . . . A v I3 Y a N a £

2. NAWIBAIUAWINT (imagination) taruvmAMadululduagniafonionaintulueuan

MUANILARAS1NETIA
3. NAUIBYIINTT (integration) Wiednseilsudaya Anusiasmanisalkieliuaunan
4. NENTBsN1sAAY (interpretation) LiONSANYUANTBUENSANEAS
5. n@udsAniiunig (intervention) luguuuuuleuts unulaglasenis

6. NANIENITUIEHUNANTENU (Impact) WenumuraAliuns wasiiveudly Usuuse

Yo N R RN AR AR EUNYEY

v A !

WBNINIBNING 6 N SalinguTBn1sadeufdunius (interaction) seningddiulaan

q

= I & d' v &
LaEﬂuma@ﬂﬂig‘UQUﬂ']5?’]']9]?]75&!%\1 6 VUNDUY WW@JWLLa@ﬂI’ﬁumqﬁqﬂsﬂqﬂaqﬂu

81



A9 3 USTNITNISANEIDUIARLUIAINIUNBUNISAIANITO

Junau d19990A5ed | Juaunig YT CLERH Antunis NANIENU
(intelligence) | (imagination) | (integration) | (interpretation) | (intervention) | (impact)
nii MvuAvauln | a@319a33A dnsedeuy 9ENTANANT UfURns Uszidiy
199
flanssy 190 NTOULUIAR Inaeu ANUAINTY ulgune NUNIUY
NI Adeiied AP gNSAANS W wile
MUANg U annvied 19391619304 1A59n13 il
A13NA 1399517130 MInenNTal | NMTIATIEN ATINUNUATS | AsEuNTwal
2 Ay awanvied | dounau SWOT doans
@ — - .
= £ | MTIATIEN
= =
G A o
s éa LATDVIYFIAL
c Z ] >
S T | uwunuy/ 0EY wavng ANIUHU AMTINUNUATT | AISVUNIU
€ "
(o 14 aw I3 av @
A 2 | 34y gNSANENS Wonazawr | wlevw
a7 ()
b g on v o o { o a o v o
'u% 5 | MInumnu QUERERS Ny ASYIUN U n1539 nsaseel
>
< ~ v o € o o a
. 8 | ssauns RLENGY ANudSa N9 andung NANIZNU
o
MyUseiiung
nznuuleuy
MTIATIZN WUUTNAD MIAATIEA | MTIATIENA N1929UNU N15d1973
wlguy AnseI LGRERET] wansgnulyd AIUNS
Ineeans WUUTNAD
waluladuar | @ounisal
uTnnI
= = = p
e 3 nsUsTLU NIDUATING n358Y NFIATIZY
e e o . ao o o
S = AALAEN (losic wialuladdfyy | sl
= v ¢
T g e
€ q% framework) (bibliometric)
p T 2 v o a ' a v o w o 4
z 8 | milewveya/ Nainsyuu myATzd | Jsunsudady | s1en1sandu funwal
Ay (=
()] v i3 o o
g o | ToAu FUNU- ANEATY
-n’ q) 9
s > a ¢ '
= £ | mylaned naUsz Ly
<
) a av
B = | andUns

Ufjdunus

Interaction

a wa

NTUITPUUHUANTT NITLEIUNG

UGB NFBUTU MINEUNT N13aTANuRATEntng n15d1519 Nsdunuval

AnLUaI91A: Saritas (2013)

wnsAnwewandeginuiuninonavilviiateasdydn udazuuiniawagisnisiainy

wansingiuegngls drdnanwinermansuasuinnssuvessingy (Office of Science and Innovation)

3UNYANUBANANNVDIITNNTUANIUNIANANISAIDEgINSETULaL ALY A9t

82




[

auAnuidsdueguuvedsfunsuuise Wonnamemoonld aziiuidy
vouih (msnaImdiyayal - horizon scanning) uagsaaifusanvaInLLILs
uazioussyniates aunaUszanue e ianswossongantiud
waziioussnniadestu (1953iA5 sl - trend analysis) waatiien
foyaffinneidionoufinned (M737599UVUT1a89 - modeling) 1Nt

ANVUALEUNINAWED (D759 KUI11979 — roadmapping) WiawilUnLS e

o @ 1

ussnniadesusidedldlimugniuds luvasiinuidiaenseold aufnds

q

L% 4

Fonlnuaneseennumititazeguuseusinadeiu (n1sasredaeriam -
visioning) AMATEMUNATY AMLTIALAANINVDINUIIIUTILAZITOUTIN N

=~ a 1% = o N v A o g v ~
ialesonaudsundadidiaue Jsfwmamadondumsiviliilenagefianlu

¥

mailuiaseussnades (0158579890971 - scenarios) nssufiniu Aol

Y

= 4

a P < 2o a ~ !
A1 Bawlaznegiununuliedelsinin Adsilonaimgliainiluens

a X o v Y Tz % = o g v N v gy
LYY LLachI’]SLLWLi@%umUQLm’]quLGUQVLW ﬂﬂﬁ]ﬂﬁﬂ%gﬂLiaﬁlﬂ%@mmi‘wuﬂa

[y

antdu (n5ldinuiiaevaniunisal - gaming) wieufull guAduauinig
o | - N A P [ v Q{I Y a ¢
muwtsassousmnalsdiaiaidinzlululdunnian uavieseiuagine

TJumaunAuTaLt lURuRUL (n75weInsaldounay - backcasting)

1
=

mosuredavuiansliiiudn 3Bnsfnwieuaniiegnainvate n1sidenlddetuegiv

Y} | aaa =

Taguszasd anunisalazusun lagluiitsnsullufedinunsandmniuyninguszasdnazyn
¢ v I3 Y o w I aa | 19 a aa a Y]
GRUNIANER) ﬂ'l']llLEU"IIR]IUC\!@LLGU\TLLagma‘ﬂqﬂﬂﬁUﬁNLLmagjﬁﬂqiﬂnfﬂ‘VfLi']ﬁ’]il’]iﬂLa@ﬂ'ﬁﬁﬂ'ﬁmlflﬂquﬁuﬂ‘U

AU @nunsaikaziiaulurean1siAsIEAluLias AT

&

& | a A X o ° I ax = A = ::4'
Lu@‘Vﬂa'ﬂu‘V]Lﬂa@IUUﬂuquau@aqigﬁq QJ]I@EJEJE]"U@Q'Jﬁﬂ'ﬁLLﬁ%Lﬂﬁ@ﬂm@ﬂﬂﬁﬂqau’]ﬂmw Jun

v A A

gousulunnsauAaransiaznIsAINITallensaans  Wevndilngaslunanmisded
Futures Research Methodology - V3.0 @4 1alsu tna (Jerome Glenn) Wag L5loaas nasnou

(Theodore Gordon) Wuussansnis Tnelitnauranaiansdessseaulaniduiidsulunsazun

Y

CY

Hederaudsnaniesugisinennueuandnulieguasounay Jadunmivdosadaivangdmiv

=

émﬁﬁaami‘vmmwaazlﬁamﬁmﬁumﬂLﬁamﬂa?ﬂlﬁuwﬁ

eX2p

83



N3NNI

mMInaunuidsedlideyaninuiainnismanisal winsaansallidndaeisnisteiniugeunieguu

PoauuAngIiunsUasuLUaing 9 suisanuRgiufeiuannginliian sasuwlasiy Tu

[y

Tandagiu nswdsuulaniniuegrasiniiuazluaeniieg nsruniwazasiadudygiuns

WasuwUauaznisusziiunanssnugoniaudAgyuInTu

AsnAdEYEyIad (scanning, environmental scanning, horizon scanning) WA SNUgIUN

tnawiaaansldlunisium iusususasinszideya wsliuenwezinladenseinniselle

Y

WWuldadeunsd (constant) Jadelaiudouulas (change) wazdadelafiiudsunlasadnansd

[
[

(constant change) $aufed 188U (weak signals) MUstRINsIUABULUasd Ay No1atAnTWlY

<

auAn A vilainnsdsulUawselifeunuaity naansannnisnaadayaani
Y v 6 U a Y1 ¥ a -&J 6 1% 1 A 1 4
inewranmaniaiuisasnduladn Yeauufnugiuveinisaianisaldeldlaeguiold aisdes

Ysurldsudeanuinaztaulylatnangifuanuiimiewaslan1aluaunnn siaUsulUasuwkuLay

Y
a =

a Yal
NSNS AR BT

% n‘dlo./

A111 environment TuA131 environmental scanning L udnifidneunandansldodns

] | d‘ A a sy o Y ] Y
wnsuaneluganesIun 1960-1970 UAOLUIAALAZNITIUTIARTUAILIALLNIV18T1UNA IS
1nTU JeAndedunnin mAnidsnadeiinsdudygraiiiuaniznisildsunlasiudanndon

5551978 (natural environment) AARRINNIINTLYINVBINYWEINTIY ALY 1ienanGasruduay

o

fIna17 dneuranrans SN TANEWADY 19U SEUUNIRdIaeuIan (Futures scanning

] [

system) SEUULABDUABA9UUN (Early warning system) kagszuudeidinsuauinn (Futures

e

(3 =

intelligence system) Bnedwvivitlsilyfe Horizon Scanning system JngUssasAndnvadssuuns

o = 1Y a 1 & a = o o v A a £ v v
NAFYIADNITAUNUAIUTNSIUAB ULUa T e N s d Ay ionaintulueuanlaaismd
WINNFALYINTILG WU INTI9E1ENIIBENLATIAF1ITTUUNIINR Ay rauilasanisiale

Wenlusindimulidiuusdnennesed

84



Generic Futures Scanning System
\

Analysis & Synthesis

Individual «— Staff «— Management

N/
Feedback Intelligence System
o 11

New Requirements I

Management I
—_—

Futy

leamning

WHUAWT 2 A9E193EUUNIINRdYIadlun1sAIanIsal

‘17‘1I3J”|: Gordon and Glenn (2009)

29AUTENOUAIAVOITTUUNAFYQYIUDUIAR tALA STUUNAFYYI (scanning) SEUU
a & o & . . ¥ ' . . .
WATIERUALFILATIEN (analysis and synthesis) szuvas19Ug 194 (collective intelligence
system) kagI¥UUUINITINNTT (management) Fallunumadrdgylunisvianudnlanazisous

Aefuswanuaznisinduladuuleuts esduseneuddydndiuniafesruuleunduuay sy

)

AuseIn1sl (feedback and new requirements) FslloudayainnuiunasAuuziiaindie
& o

Ausmsuazdindulaludanguiniiassiinnenayiiesevidyaa ieUSuuseisnsuasdeyaiily

AT

ToaTIeardgnveIlayaIINNIN AT INasatuinauitenIe & Ay Wity
nszailaiet iy
1. nquihteveamnnisal/Uady wu STEEP - d3au (social) wialulad (technology)
.ATHEAA (economic) Andeal (environmental) wagnsiiles (politics) samddoaus

(assumptions) WagAALASA (risks)

' 2
a A v

2. AwaInan (leading indicator) fawmnisainseladendetansiudsuwlasiiiniu
3. fudaya

4. FBmshdedeya

85



7.

8.

Hewazanudfgyvesmgnisamsedade Fadunansiarzidosiunasnsinse
JULUY (pattern analysis)

nadwSiazHan sz RsAaTunmansEivedateduiedou uinslien
ny1ufisowan uinemanegnsindnnislifaeuimnvestansenuiiiflonaietuly
oA nilengionsliisnsdesuien (Futures Wheel) Tunmsmanisainanssvud
orfistuldlutagiiuuareuian Tnsuanadusiaunientsnssananunsaifiduey
Tuiligdu uasmgnsaififumnisviemerinasifniulusuan

a v

dinetelllastnainadamanisalrsediusinaula visdalanyanauaresnns

Y

Tunantunnuastudin

[ o

nsnedgaranduianssudidguasnisindideya (input) iienisdnwowanvislusiiu

AUINITHAL

AIDYILTU

o

AIUNITINBRUENTANERS N15NIAF Y INaINNTaldIanIsuasiAIasloNvainvale

AMHLYEIYTRY (expert panels) Tusyuunnedayaia 019dinsindnmReIvYN

= 1

o L3 = a a 1 1 & aal
mogdunan1saliaziEueINsUisuMUAIRATUN LTINS 9 TI9IEN1SIAaNY
nsiautagldgensdlaslunsivdyguuuiunnIialazdeledioa Lagn1sinnis
Uszyungudosuagnsaunuieseauauadluguluusng 9 1w WU world café 5aud
WNINFUTOUNINTU 1TU Man1sAIANITal (prediction market)
MINUNILITIUNTIH (literature review) lugnudayafiivsusiudeyaluidouay
Usziuiauls iaunenulunsansinnms deeans $1891u933gUnauazesins 91Uy
a da  ea & aa v o Y vy a s &
AeRnunidu 9 NeluguiuunseawwaskuuRIiafiansawnfelanieBumesiin

4 v < ¢ = EY | % 1 %
nsduAuuwIuled Ing web crawlers Nianunsaduanuuiuiondeyalvy wagn1sls
Google Alerts (http://www.googlealert.com) Tun1srumdeyumefdiAyininug
Tu wazudiNsiUasuwlasiniinunussesia1nasly
N15359UWUTENALAZADUTZYTUNUS (press release) VDI0IANTUIOUTENTILARS
Toya HANNTINkAZLUALINAUAN 9
n1sAaANYARSEIALY NIHLTEIRNIsiTeduuaslasun1sseusy sadaiate

wagileninisussenelunisusegutuilunnisivninmsiay1anisgsie

86



Fregandwesszuunadyaiassaulaniivaussuuilyisn (collective intelligence
system) ABSEUUTRYaLATIATEY1ENAIUTEAULAN (Global Energy Network and Information
Systern — GENIS) Faiawilaelassnisiiawaniioniusiand (The Millennium Project) s3uu GENIS 8
aosasnusznounan laun (1) inetiendssussiulan (Global Energy Network) 3sduasunis

Y

doansuansviuTWAUsENIEWeIvy Un3de dnuleue Lazgyinauaunainy uag (2)

sruutoyandsnuszaulan (Global Energy Information System — GEIS) &udugiuninuiuazyn

\wseslleduaiunsTIuTILasiamNsNgIiuTTUUNAIUsEAULan®

NADITINANULANIAIDY 1A TUYVOITIBIIUTINITNIINF Y IAATUANLIUAIA LRI INA DM

Yasan tuuleuedmInasNvaInainunNansglufouuns1ay w.A. 2552%

M15199 4 fapdrsUsziiunisnindgyraiiientsaianisal

[tem 1. U.S. Policy Shift May Improve International Environmental Security.................. 1
[tem 2. Green Economy a Solution for Addressing the Global Economic Crises................ 1
[tem 3. European Energy Security Strategies.....cooerienncercccceees 2

[tem 4. Global Plan to Address Freshwater Supplies Negotiated.......cccocoveveerienininne. 3
[tem 5. The Woodrow Wilson International Center Opens Synthetic Biology Project........ 3
[tem 6. Technological Advances with Environmental Security Implications.................... 4
6.1 New Process Improves Water Desalination Efficiency.....c.cccoeoveevenincnie. a4

6.2 Another “Green” Concrete ANNOUNCET......cocueuieeeeeeineireeeeceeeeeeesieseeneenns al

6.3 New Material Makes Biodegradable Plastic Bags........coccvereunieneirienineennes 5

6.4 New Technique Provides Cheaper LEDS......coccooevrrenieineinieneeeinieinns 5

6.5 New Detection and Cleanup TeChniQUES........coceevrieniirineenieee e 5

6.5.1 New Techniques for Multi-nanowire Detection Arrays........c.ccccoceeeneanee 5

6.5.2 Manure Aids in Removing Hydrogen Sulfide from Biogas.......ccccccoeueunne. 6

6.5.3 New Deep Water Marine Sensors Being Developed........ccoceveenierinenee. 6

ltem 7. Updates on Previously Identified [SSUES.......cccoiueirirreriririeeieieieeceie 7

7.1 New Chemicals Considered for TOXiC LiStS.......ccccoirrnirinrieienieeiees 7

7.2 New Jersey Ports Pushing for Toxic Diesels Ban.........ccccoeeniernieinininnee 7

7.3 Chemical and BiOSECUIITY ISSUES.......c.ruieiieeieieeeeieiieseieee e 8

7.4 Arctic Security and Sovereignty Debate CoONtinuUES........ccccceeveieirieiveinicinnenee 9

7.5 Greenhouse Gas Observing Satellite Could Help Enforcing Environmental
Regulations.....9

7.6 India to Enact Regulation Curbing Plastic Bags Use......c.ccovevenicnininnnes 10

7.7 ClMate Change.....cocicricccec et 10

87



7.7.1 Scientific Evidence and Natural Disasters..........cccccovererieiriririeeinnn. 10
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fun: Dutzik et al. (2015)
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- LOGICAL DECISIONS (http://wwwv.logicaldecisions.com/)

- DECISIONTOOLS® (http://www.palisade.com/decisiontools_suite/)

- EXPERT CHOICE (http://www.expertchoice.com/)

- Vanguard Software Corporation,

(http://www.vanguardsw.com/solutions/application/decision-support/)

- Question Pro (http://www.questionpro.com/info/contactUs.html)

- Sawtooth Software (http://www.sawtoothsoftware.com/education/techpap.shtml)
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(simultaneous equations) tlauaniauduRusveIiuUTa 9 luszuuiidudou filunsduves

JPUULATEENIveUssina A5nsimarlaunsaldlalunisiesziuuiliuainefnuazneinsal

wuRluuluauIAR
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v U & a aad & 1Al 1o a £ . . o = 1 = 1
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71197180 TR UL TULUUINADINATATEUULY dUNITES19TULNB LA B8 ULUUNNSYINUYBS
S5UUSTINAIN5AN Y TanuadudnusasslsemeRasnusadon (stock) AUMBUINTELANSTD
a7 (flow) Fea1unsaltlantun1sneInsainisiuasukuadlusuinn AduUsEaNSYaaLUUINaDIRall

AU TULTNAEATNATIVDITE VUL
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NN uulautgauang 9 wazilulsslovisgrdedunsidoeuian esarndreiiuniudila
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a v o 1
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(baseline situation/scenario)
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ANMNISAILAZNISAANUAINKANISAIANIT F9dadlrauaulalwsetunTy Jeauufinina1niicg

2819896 9ANUULTDDDVRINS ITAUNTADALTUALUNI TN TR
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annszninaswlsauiusnlsny Taelifinsauwudnninandusuwlsdasenila azldanunsoald
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wanani ludagdu wuvdtasamsadanldfnwisurandndrlsfadadenlividuou
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(uncertainty) 113U 19lUN1ITMUUALATIATIILALDIAUTENBUVDILUUTIADY wazn1TAnLLazlYy

v
v L3

Useleydanuan1siasigy Nsil nan1snnn1salnlTTEysEAuAIWeuagiate d1mSuitnis
1ATIATIERANIIADIENIUNITUAN 9 TunIIAINNITA D995 UIBTIANISLITIY (trajectories) Ay

Woulvsudu (initial conditions) Jaduuwnsngauainnieusn wazn1sasuniladvasdasenielu

'
v

O a aa & = saa _a = =
SeUU MUty nseuANuAnnsananltaziuluuimesitanna (deterministic) 9352 L U8 ULLAY
[ ¥ 0 = (Y 14 ° o ] 1 d' a -d’( dy v d‘ IS
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Anudulula (probability distributions) n1sAIAUTEUNUAINISIAINBS (parameter estimation)

wagnsgatauuignu (hypothesis testing)
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N13LATIENAUFIU (Morphological analysis) Wunsdenuildlunisimsizvssuunaz Ugm
lusunuusings lagliasegimlaseasiawasanuduiugsenineesdusenauvesssuudinuuas
wialulad (socio-technical) Ndanududou fosrussnsunaredifuayldamisouvasesnunduds
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nuaansnaulumenudiusdsiukas fusenintesdusenaunlussuy Janandladn Ufdunusiag

[
v 6 (%

AnuduRusiJudmnegvensiesgiuuni JunsundnAenisasaiiufinisiines (parameter
space) 103U UL UNADINITILATIZN BAZILATISHNIANANRUS S¥IN9ALUTAe 9 TaeLiluy
ANUEDAARDINNETIUVDITEUU (internal consistency) NuiresNslauiuLaraannassiuilissnI

[ . . a ¢ o 1% a s 1% o e v &
Lwadnug1u (morphological field) N153ATIERdUgIUAMIBABNNIWETANTaAS 1 URdUgIUALdTY

¥ 1 A ¥

LUUT1a0UT9eYNU (inference model) Nas1eteasuannvangiuiilegviedeasuniiuinaumi

Y 9

Wnsesgddugiuldinatiniisendn n1sUszliundudennasalad (cross-consistency

assessment) Nvilviaunsageduaududouigwilouazanlilalianadld lnen1sAunisunle
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gymnduldlsuaziiogese Tundoudunisdaenisudlalgniniesziudrindululilaviely

auwnaunaanty nglddesandnnusiwdslunisinseilitesa
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n9esevduguldusslegilanatssiu wu Tuniswauiainfimiuazn1sasawuudiasd

21N9iA NISHAILININGRNYNSANENT N1TIATIIIATILIANUEE N5Wenleddtnmsiunaansly
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gaulgureNdudon n1svaIkuUIIastionTnTgviidiulddiudsnazandu n1suseidiy
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ATLUIUNNT <2 NTTUIUNITHATIZVLULTY 3 JURDU A9U

1. prsasrundaigy (morphological field)

TURDULSHIINNTIFYRAE MMUANI TN TvToliAves Uy mNAeIN1TATIEY wadTaUseidly
AMIRANTUE (states) VoIuAAENITITWET LundugIuAoAIANFIRUSTI ULAz TUTR I Twes
wsiazsi JULUU (configuration) wuunileaziianannnisiinesnilanl Jefeaniie (state) n3o

Wunlvtgymmbswesdgmndudoutiu q LHUANATUENLEALINFUGILYINNTITNST 5 F) usas
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W313wes (A, B, C, D, E) fidviSeaniuzianizveusiazii (4, 3, 5, 2, 5) Wesiuiuuwa Fdlaguuuy

'
=

MAuldlatia 600 JULUU (4x3x5x2x5) FoaNszu1eEgluNuN Y I9E AR B FULUURAEIRIN

Hanun 600 gULLUUﬁLﬂulﬂléf

Parameter A Parameter B Parameter C Parameter D Parameter E
&1 1 =3 E1
B2 o] EZ
3 B3 E3
4 ot
C5 ES

WRUNTWTA 10 AdpEUnFugIUNINITITNs 5 G
11: Ritchey (2009)
(Y & < 1% = | 1 va 3 a L3 !
mnuadugiunseaanudulylivessduuuiogliuin inseiaiunsainsieiniii
sunvulvuiinnuaenadosiu Ganudululd awnsaduiiunisld vieuauls warguuuulnutnag
Tad@ugudu  Jumeuiieninnisasreiufisuileleymn (solution space) AUsENaURIBIZN1TN
<) e Oy 1 = W [y . . |
Julumunaeinaald Ingianizanuaenadesdeiuwasiunigluseuu (intemal consistency) el
o @ a a s | a s o § v I 1% a & e
Welwnduguiinnsdmeseguin 1 7-8 wisdwes asilianudululavessusuuiiiugeuuds
Us33194 50,000 §3 500,000 JUKUY BAUAUNIIAMUAINITOVRIENTATIBIIUNITATIVERY At
] °o w 1 a [ A ! a ¢ o A & v
tunaudAgsisluNsiasanANNduiusTEnIenines ieandrwinuwuuiilululdas lny
Anto1sUuuunliaenndesiunIedaundeiuiosesn NTEUINNITAINE1LSENIINITUTELTUAIY

aanndaslad (cross-consistency assessment) SaiU3suifiuainisnfinasianuauuuideg
(pairwise) ludnwazadnafunisanansenulad (cross-impact matrix) Wilens19a0U7 wAazAll
amnudusiusfiaonndesiuniols mnulidenadesiuszninmisfinesutsoeniiu 2 3Uuuude
AuTaLENTenssne (logical contradictions) ¥0aUssLAUMS oWUIRATIALATIZY wazdasimDs

Ine

ee

Uszdne (empirical constraints) fis anuduiusnliurnzdululamemguanunangiudeys

v
6 o v o

HDUATIEIANUAUNUSTEW IS TRDSTINUALAT dansadaasizvioenunduiuniswnly
Uayn1 (solution space) waznaansitdutundugiu (morphological field) Faaruisaldidv

wuuiaendvenuuselUld Weldraufiameslunisiveeyt azanunsausuamisiimesuildndu
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Toyaidn (inputs) nieufusalouluwazasusu (initial conditions) oI IEVHANTNVSOHATNST

Junsesnuietsnisunlatym (solutions) aoluls

2. UszllunaugonnaadseyiNegnsaansivanimd

B’FieTeRdug umnzdmsunMsUssdivgnseansivainvimdvieaniunisal lneisuain

n15a¥1aandng U (morphological field) Tusnansya gansndmsuainviaifiinaindadeily
ansarueuld viaiseniaalanmeuen (external world field) wazdnyandsdmiunisaiis
wuuassdmiugnsmanivietaderlsssuuiiannsomunuviediuldsuld viefieninn
el (internal world field) 91ntuFsssifiunuasnadoslefseninaunduguiaaes iitodum

a

Tenseans nulziiussansnaungauasiavduiigadmsuainyiaieng q

A19E191T13909N 15U T TUANUADAA R DITENINENTANAN SAURINTIALADITUANBINITHAIL
FYUUNITVYIEAUTURAYUVBINER (Extended Producer Responsibility - EPR) 984058154
a Y a 123 v ] v ¢ . . a ¢ o
FUIAa0NEILAU? AT 19VNE1EALIRRINTIAY (scenario field) UDIN151HLADT 8 F7 FIlans
Jadumeueniiinasossuy EPR vasdiau I1uumsiimesaenarviliingusuuainiialdiuam
20,736 Uk Welausuiiiupnuaennaedleinas viliaunsoanainvirimdeyssana 2000 a1n

¥

neganeREAnYIILEeN 8 a1NTiAliATeUARNNITIHNBTIaNLA

Current policies
(P it cf)

Green-house
effect [Soop
emissions)

SCEMARIO Buyer behavi G K c Price of new raw | Preduction Technolegy EU-directives
patterns serting envirenmental | material vs technology: develop for impart and
Tetal: behavieur policy reclaimed velume of reclaiming export of waste
Private import: | (trends material materials hnol
Global Crisis Willing o pay “oluntary Mew:. High Much less than "Very rspid
(Froducton gone | mare for green {id=ologicalhy Reclzimad: High  |today incresses
eilicd) products driver)
Faw Material Total Status CQuo At forefrart, but no Same a5 today
Diepletion Private impart: Lp holistc spproach
[legal only)
Current policies (Mo interest in Total Up Will sartiffacing  [ldeological, based Mew: Low Same as oday nly rnarging tore restrictive
(Meqsthe rend) | budng green Private impart S0 [sanctions on woluntary Reclzimed: High increases than tocdzy
products accepLance

Total: SQ
Private impart S0

Wil resist sorting

Least possible
adaptaton

Mew Lows
Reclaimead: Lovy

BEatman:
High-trech
soltions

Dematerizlised
production [Mevw
matenals]

Green markst
(idenlogical
paradise)

WAUNINT 11 FradraunaintAumdulununuginislimasniiuaLazaonnanny
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fia: Ritchey (2009)
Mndudadumsaiangnsmand (strategy field) fifis1uau 8 wisdiwediduty Fauansd
taduneluiiinaseszuyu EPR vesanulusunan silidsuuuugnsmansduom 34,560 ULUY
dedinspianuaonndeslyiudrazivieusyana 500 gnsmant msteannansiegisves

gnsenansilulunudoulansfwesig 8 i

EPR rules and Environmental |Required Waste sorting | Cellection Recycling Dominant EPR | Instruments for
gulati daptation of |range of system system system market for deposition and
products information waste burning
about products
products
Voluntary, branch  Focus on clean a = 15 commodity Very near : ationa Recyeling: Up
regulated materials 2 groups premises @ g Energy: Down
General legislation a a Chemicals a a gh d a Mational and R
toward individual. ol Material o bring g close o p
No monopoly. intemational
Focus on Chemicals Same as today  Low density Chemical Localfreglonal Recycling: Down
dematerialisation Energy "bring system™  recycling Energy: Up
Finely delailed |Chemicals only <5 commodity | 'Bimuglcal | Relative increase |
legisiation (who, groups recycling of deposition
hiower & whal)
= 5 material

groups

v

wRuNNT 12 daagrsangnsaansiidulumunasinslvnasinuniasaonndadnu
u1: Ritchey (2009)

Jumausaluidunmsdsznauiassmsiadiieiu Wenageugnsamansiuainvirusiig q fae
nsUssiupnuaenndatlulseningnsmanstazaIniauilngoannsinseineuntnil lngens
UIZAUAULUINILUUTIUTA (quick method) B9UseLIUALADARDITENINNNINTINVDILAGY

s ' o ¢ A v - a
gNTANEATAUAINTILVBIUAAZRINTIAY YITBUUINIUUDNIU (throrough method) AU
AnuduiusmMeluseniudas s iweslundasgnsmansiuwsaznisdwesluwsiazainyiay @

ibisesldaiunndu usagyilinisussiiukaznisidengnsmansiduliegsaziden
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SCEMARIO EPR rules and Envirenmental Requirad range |Waste sorting |Cellaction Recycling Daminant EPR | Instr far
ragulati daptation of of information v v v market for deposition and
products about products waste products| burning
Global Crisis “oluntary, branch Chemicals = 14 commodity International
(Production gone regulzted Materizl groups
il ) Energy
Raws Materizl General legiclation |Same mix as day|Chemicals High density Thermal Recycling Up
Clepletion tovward indridual Materizl "bring system®  [recycling Energy Up
Mo rmonopoly.
Current policies Focus on Same as today  |Low density Localfregional Recyoling: Down
(Megative rend) dematerialisatiaon “oring system® Energy: Up
Current policies Finely cetziled Chemicals only = & cormmodity Biological Relative increase
(Positive rend) legislation {who, groups recycling of deposition
haws & what]
< & matzrial

qroups

Batman: High-tech
solutions

Cermaterialis ed
producton (Mew
materials)

Green rmarket
(ideolopical paradise)

WKUAINT 13 AINUEIAASDITENINNENSANEASTUAINYIAY

fia: Ritchey (2009)

n13a19uUYIIaaNTIoYNTIY

JURUADLUADNITAS19E01UNSAIINADLNEIATIZININ OUSUALUNNSTmesYS aUadenile
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1 t:’{j =1 124 & a Y a 6 1 a ‘;( 1 =}
drutlazidudselovdlunisastamadan@aulouiy waadasizuinaziinezlsvululdazniaisn

yYleurenlamuunun

n153tAsIeviaulina1ung 1999 (Relevance Trees)

v
= v Y v = 1

n1saumalulaglviniinududeounin wazdnduegiudadeuinuie lngianiznis
USuugausuildsunalulagniieglulagiu uwinsimuimealulaginldlasunisuszanuivegiadu
JEUU UNMeRRULleuIenIaensaansnIsiauLnalulaglswawnisnisninn1sainsiauives
waluladang q lunfoudu tiedanssunsnensiaegiavunzan nsiaszsauliinuietes
(relevance trees) \umafianflanldlunisuansdassasrsuszinudym Insuvsideniodmne

% & v v & v a = 1% & = Y o w

N9 9 sanluitauarUssinudeslinuduniign udnansoenunduwnunniikansasiaiadiu
Anduagynidumeaidululdlunisussaidmunende q tu antuiwaninan1sa1anisallasang o

cal v

YDIUABTLAUNG W fuu svezawavanudululdvesnisussanadnsfdeanis
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wiadadfinugiuadisiunsiaszidagiu (morphological analysis) Fadunisiinsizinay

= ] ~ by ax A & v & a AR
LaRININUBIIaEeneNg 9 elinmsmvesisunlatymndululanamue nsiesziauldain
\Aet93 (Relevance Trees) wazn153itasizidugiufiosuislunounindioduisnisainnisaiids
Uvanu (normative forecasting methods) NH9ALSUAUNITIATIEATNIANUADINITUID INQUILEA
Tuawian Landsgounduumaniunisal Aanssu waluladuazuinsnissng o Adessiiiunsiiveli

UsTIngUIzasAluauIAnTY
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mylaszidwudndanuierdesdunisssyiedymuezinmsudly dvusanudululives
N13uAbY LABNITNITUALUNANER LarAIAUTEUIUANUABINITITINUANTTOUE (performance
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v v 6 v v v
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a L4 1 < ] ¥ 124 ¥ 1
nsrUIUNTIRTsRaruAnduUteanilu 5 tuneuman'® lawn
1. fMuuakazszyraulunveslym
2. szyuavliasisvnuanvauzvasladensenisfiwesiaued msunisiauiiumiawiley
Uy
3. @99M159ma1eA (multidimensional matrix) viseuHunSiaRuANgANLLAEITN
! v v € ' v & A & 4
wanagUsuUdILNaNYDIANdNTuSTEnItdadeimua i ulula
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BHUNINT 14 fnagrsdulsininuneatas

fan: Sharpe and Howard (1996)

ANNAY

1% CY ¢ . Q@ ad & A v 6% CYN L4
n1sasianyia (scenarios) 1wIsnsnilsntnewaneansiutagduieldlunismanisaluas

v o A [y &) o/ A ~ ' a f-g o 1 « 9 L=
nsgguanuaszrdnifeiuanudululduagnisdeniiaininasiietulusuian A “ain” vise

v o a AN =) ! A o a «

scene TumwganguunanmililufalznisarasndetianouniotivetarATninIsaliuE 0931
) & & v o Yt oA LY 4 a a =
Jutwdupeunuiinlase (plot) AMvuald Fasindnvianainnaiwasiuwaznwdndeu (scena)
dmsulunmeilne ladnsudadin scenario 1WuM31 @aunisaivseimsnisel aeiiusingludi

“N9NURUMILAIUNTTAL” (scenario planning) wiilusneaudl fillsuauelilirin ainvied wie

#909N15ANUADNVDIBUIPABALNITANTYNULS DI INTLANATHT DITALIUIUNTANWIDUIAR

wnAnmsadsanimidiensfnwuasiiesgiowansisngdueausnilowediu au
(Herman Kahn) latausaliilddnin scenario Tulaseinisiiasisiiaginuauulouienugnsemansuas
FUNNININTUBINTUARBSUBISTU (RAND Corporation) Tutaemenssuil 1950 LaglHaunsuLIAn
Finanluiniseuarmansuaznisnausugnsmansialan auldinsgiainiimivesnisiie
aspsuiuadesluntisdede On Escalation: Metaphors and Scenarios @umeunsly w.a. 2508 wae
nsinszideudrunalulanuazainayimefuanusiunsesansgeminilunisdede The Year
2000 amounsly wa. 2510 nspULLIRRLgLTRsNTAIRINTmivasATuRaN TN

20NaUAREaNLTY 3 2 neenuy lawn a1nanun1saauLUILTN1INaRn (business-as usual) 27N
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5 N13AIANITANAENSANENS

“Foreknoweldge enables a wise general
to achieve things beyond the reach of ordinary men.”

Sun Tsu. The Art of War.
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6 au1AnAnNE UUTEINA LNg

Yesterday is gone. Tomorrow has not yet come.
We have only today. Let us begin.

Mother Teresa
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