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On rrid•r, 15 Julr ltl8, t reported to roar office in tbe 
eo•panr of Dr. Chang-Sup Ob, Korea In•titute of snergr • 
aesource•, to b•tln •r •••ign•ent to KIE• •• a Technology 
llan•9e .. nt Espert-I. On rour Instruction•, I a• •ubllitting this 
report of •r aetivitie• in tbi• post. 

15 July - Reported in tbe •fternoon to Dr. Shin B•••ung, Direc­
tor, Energy Conservation Analy•i• Divi•ion, KISa. After 
introductions, be reque•ted. tbat I drhv up a work plan for bis 
approval, specifically to plan developaent of llARKAL Model of 
Korea. 

16 July (b•lf da~J - Reviewed flow cbart• of energy flow in 
Korea. Overall le erence Bner9y srst .. ca.s.s.J appears co11plete 
for 1986 bat baa no Bngli•b label•. Detailed flow cbarta show 
sources ' sinks of ener91 floVll vitbout qu•ntiti••· 1sa11ple of 
o.s. energr data for u.s. MAaKAL llodel, previouslr 9iven to Dr. 
Sbin on floppf di•c for personal eo11Pater, cannot be printed out. 
I ••99eated tbat ~bony •oftware vaa needed because tb•t vaa 
aaed in coding tbe a. 

11 Ja~ - Dr. Sbin approved a 7-point work plan for •r visit 
(&ppcn ix &J. Discussed vitb Dr. Sbln tbe •dditlonal •oftware 
••eds for putting ap tbe MAISAL Model vblcb depends upon tbe 
eoaputer to be used. as tbe f ir•t step toward a Gantt cb•rt of 
•~RIAL Developaent, I prepared a draft •oevelopment of sorea 
MAllAt. Model Logic rlow• for review by Dr. Sb in (Append is BJ. 
Tbe ••••Pl• of u.s. 1Der9r Data for tbe o.s. llAllAL llOdel c•Tbe 
Blue Boot•) ••• sace•••fally diaplayed on tbe COllPUter aonltor by 
Mr. Jang-Woo Lee of tbe KISI lt•ff bat could not be printed oat 
bec•a•e of a coapater problea. 

lt Juli ~ or. Shin reviewed tbe draft •r,ogic Plow• and app~oved 
It wit re•l•ions. Coapleted •procedure for Developing MAl~AL 
Model of Korea• baaed on •Logic Plpw• (Appendix C). Dr. Chi­
Hyack Jua, Pobang 1aatltate of Science ' tecbnolo9y, conaultant 
to &Ill, •'rived to participate in tbe work. 

21 Jalf - I prep•~•d • preliain•ry Gantt chart for a 2-phase, 2· 
re•r p •h for devalopin9 tbe MAllAL Model of Korea and circul•t•d 
copies of it together with tbe •procedure.• Dr. Shin ••ked for 
aore detail in the Gantt chart. Prepared tranaparenci•• to be 
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used in preaentin9 aeainar on •cboostn9 Aaon9 Future Inergy 
Tecbnologlea.• 

21 Jaly - Coapleted preparation of transparencies for aealnar. 
Begin preparation of •cbeck Llat for Technology Data Bntriee i~ 
R&ll&L Dict./Oata• to proYlde lnfor .. tlon on codl09 tecbnologr 
data for inpat to ll&ll&L. •alae aoot• waa aacceaafullf printed 
out by Mr. Lee. 

22 July - Coapleted tbe •check Llat• (&ppendi• O). Reviewed 
prelialaarr Gantt cbart witb Dr. Ob, Mr. Lee, and Mr. Si• swun 11 
for rewiaion ID ti•lDt • daration of taaka. aewiaed tbe Gantt 
cbart to weraton •o. 2 C&ppendi• 8). Anawered questions on tbe 
content of the •a1ae Book.• E•plained the •coe'k Liat.• 

23 July (half day) - In response to Dr. Sbln'• reqaest for 110re 
a~tail In tbe Gantt cbart. I prepared • llat of detailed taak• 
for Pbase 1. Baaed on the tbi• liat, I prepared a draft job 
deacrtptlon for work to be accompliabed daring a planned Yisit by 
Dr. Ob and Mr. Lee to Brookbawen lational Laboratorr, u.s.a., at 
Dr. Sbln'• reqaeat. I attended a lancbeon aeeting wltb Dr. Soo­
sran Cboi, Director, Bnergr COnaervatioD Tecbnology center, KIBI. 

25 Jaly - Coapleted draft detailed Gantt chart for Phase l of tbe· 
Korea MAllAL Model Oevelopaent Prograa (Appendix F). Preaented 
... tear on •choosing AllOng rutare Energy Technologtea.• Attended 
dinner aeetlng with or. paal Chung-Moo Aub, Vice President 
(Inergy), IIBa. 

26 Jalr - To99tber with or. Ob, Mr. Lee, Mr. Ii• and ayaelf, or. 
shin rewiewed tbe BIL job deacription, Pbaae 2 Gantt 'hart, 
detailed Pb••• 1 Gantt chart, and tbe Check List. Dr. Shin 
reqaeated that I aae the reaalning tiae in Korea to beg1~ =~ .. of 
tbe taaka identified for the visit by or. Ob and Mr. Le• to BIL. 

27 Jalf - Prepared •aatlonale for Korean Market Penetration 
(Appen ls G). Together with or. Oh, or. Jun, Mr. Le• and Mr. 
Ila, reviewed Bner9y rlow Cbarta In detail to begin 
lclentlf lcatton of tecbnolo9lea for prototype Korea aodel. 

21 July - rurtber work OD •a•tloaale.• Prepared tbl• report to 
Ar. Paik, U•DP. 
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APPENDIX A 
D. Hill Work Plan .July 11 • 1988 

l. Review atatua of "ARKAL llOdel development 
• Plow Cbart• 
• Technology Jdentif ication 
• Technology Data Availability 
• Puel Cost Projections 
• sner9y Delland Projections 

2. Specify procedure for developing KARKAL 110del of Korea. 

3. Specify technology data requir•••nts. 

c. Provide inforaatlon on coding technology data for Input to 
llARKAL. 

S. aeapond to question• on MARKAL 11e>del developaent. 

6. Give a .. inar: •choosing Allon9 Future Inergy Technolo9i••·· 

7. Prepare Gantt cbart for 2-year development and use of MARIAL 
model of ttorea. 
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APPlllDIX C 

Procedure for Developing llARKAL Model of Korea 

Phase 1 
Object l Ye: Develop Prototype Korea llodel tbat repreaenta 1986 

energy ayatea, uaing borrowed data aa necesaary and aaking 
aasuaptiona for future fuel pricea and energy deaands in 
order to obtain a working miodel. 

1. 

2. 

3. 

'· 

5. 

Obtain Software for MAR~AL 0peration 
• Data handling package 
• Matrix Generation 
• Linear Progra .. ing Optiai&ation 

Obtain llARKAL Model and rorei9n Data Base 
• Obtain Standard MARKAL on aagnetlc tapes fro• 

Kernforachungaanlage Jllicb (KPA), PIG, suitable for 
VAX coaputer. 

• Obtain foreign data, for testing llAllAL installa­
tion, preferably PIG froa IPA. (Backup: USA fro• 
BllL) 

aun and Debug MARKAL Using Foreign Data Base 
ror testing miodei lnataliatlon 

Prepare lef erence Bner9~ Syatea for 1986 
rlov chart of energyaporta, ••traction, 
conversions, exports and end-use. Sboald be 
qualitatively correct in shoving all 1986 
energy patba. Sbocld abov quantities of 
energy flow• in 1986. (Preferably t;ftb 
Bngliab labels to facilitate checking its 
later uae.) 

Prepare Miolaaa Korea Tecboology Data Baae. 
ldeatl!y one or aore typical teCi110io9lea at each node 
of 1986 Reference Inergy lyatea. ror each tecbnolo9y, 
eati .. te tb• tecbaology characterisation data required 
for HAllAL. (B•L •a\ue Boot• abova reqair...,.ta.) uae 
beat awailable data, borrowing otber national data as 
required, or aake plausible aaaaaptloaa. Suggested 
tecbnolo9y data aourcea: 

BIL Blae Book 
IPII Technical Asaeaa .. nt Guide (•T.-.:;•t 

•use th• ti•• aYailable to prepare authorit•tive data 
insofar •• po•sible. Thi• will reduce the effort needed 
later in Ph••• 2, step 12, •prepare ct.tailed tecbnolo9y 
data b•••· • 
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IPA au•aariea of l!l/ITSAP technology cbaraeter-
laationa (l wolumiea}. 

(Mote: Haalaua aarket penetration In abaolute values 
cannot be borrowed directly •Ince tbe •i~e of. tbe 
••rket depend• on tb• aize of tbe country. So•• 
preliainary judgaenta aust be .. de for Korean .. rket.) 
(Mote: ••ev• tecbnologlea .. Y bawe •••• perfor•nc• 
and cost •• •esl•tiag• tecbnologle•• bat will require 
upper bound• of aarket penetration ln•tead of residual 
values). 

6. Make Scenario Aaau•ptions for Fwi•l Price Projections 
and lnerg~ De•nda. 
To run t • MARl&L Model. projection• of tbe eoat• of 
fuels and energy de•aad• are required for tbe tiae 
period cowered by the aodel (asuallr t5 year•: 9 tiae 
periods of 5-year duration). To ran tbe prototype 
Korea aodel. tbeae need not be autboritatiwe. 
Plausible aasaaptioas sbould be ..... Fuel coat• and 
energy de .. nds should be consiatent vitb eacb other and 
GMP projections. 

7. Code Prellainary llAIK&L Input Data. 
The technolo9y data froa atep 5 and tbe scenario 
aasuaptiona froa step 6 need to be coded in tbe form 
required by ll&ltl&L. Tbe fora of tbe data i• specified 
in tbe oaer'• Gaide for MA81AL CB•L/IPA version 2.1). 
BRL 51711 (11111. and lliaatrated in Its iPeenilx A for 
tbe FRG dAta ba••· Additional exaapl•• of data input 
are available on ••L aicroficbe for USA. 

a. ronulate Protot1ee 1orea Model. 
Prototype Korea aoiei consl•t• of a eoaplete MARKAL 
data baae ta vbieb ewerr node of tbe 1986 reference 
energy aystea 1• represented by one or aore 
tecbnolo9tea. •roraalating• tbe prototrpe 1orea ener9y 
•del at tbi• •t•t• •ans aasellbling tbe coded MARlAL 
input and verifying tbat it ls coaplete and correspond• 
to tbe 1986 ass. 

'· 

Pbase 2 

aun ' DelMat •rototxee 1orea Model. 
toad tGe protot~pe lore• data base into tbe 
aad aake test rana. software aboald help 
.lnfeaalbilitiea, anboanded condition•• ete. • 
interfere vitb obtaining an optiaal •olation. 
••kin9 correction• until a feaaible, optiaal 
i• reacbed. 

coapater 
identify 
tbat aay 
Conti nae 
•olution 

Oijectz•es Oewelop Detailed Korea Model tbat repreaenta botb 
e 1916 energy •Y•te11 and plausl6ie future change• in order 

to evaluate alternative energy tecbnologi•• and conservation 
•••urea. 

• -
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11. 

12. 

13. 
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Analyze Prototyl! Korea Model Reaaltc. 
Tb• proceaa of~bu99tn9 tbe prototrpe 110del ' analysis 
of tbe results abould ••r•• to cbect tbe coapleteneaa 
of tbe 1986 reference energy •r•t••· Depending upon 
bow realistic tbe data are, tbeae initial reault• .. , 
prowide aoae 9uldaace for bow tbe data base should be 
ezpaac1ed for tbe .. tailed Korea model. 

Prepare Reference SDersx Syat•• for 2116. 
Poaal6ie qualitative c&aagea In the Korean energy 
ayat .. in the forea .. able future abould be identif iedl; 
for ••ample, Introduction of tbe new fuel consisting of 
a alztare of low grade do .. atic anthracite coal and 
l11pOrted coal uaed to raise tbe awera9e energr content, 
plaa tbe tecbnologr tbat barn• tbla fuel. A 
brpotbetical fatare ener9r •r•tea tbat penalt• tbe use 
of all aacb candidate technologies aboald be def lned 
(aug9eated bere for tbe ,ear 2116). tbia would be an 
elaboration of tbe 1916 a.1.s. 

Prepare Detailed Korea Tecbnolosx Data Base. 
the~taliid Korea teC6nology data biae will conaiat of 
existing tecbnologlea and Dev tecbnologiea. Tbe data 
baae for eslatint tecbnologiea should include typical 
••••plea representing all tbe ener9y tecbnologiea 
needed for tbe 1986 a.z.s. Tbla aaat include a 
projection of tbe declining installed capacity of each 
of tbeae tecbnolo9iea •• equip .. nt reacbea tbe end of 
ita aaeful life. Tbe data base for new tecbnologiea 
aaat include an eatiaate of tbe aaxiaua inatalled 
capacitr tbat ai9bt be achieved ower ti .. if the new 
tecbnologiea aaat include all candidate tecbnolo9iea 
Identified for step 11. 

OD• v c • oa 
~e~.~-o~~.~r~,,...!ir•p~r~ojectloDa). 
ftl•e can lte eaailr changed In aaccuaive ran• of the 
COllpater aodel to esaaine different acenarloa of fature 
denlopmat. 

1•. Code Detailed Kor•• Model Jnpat oata. 
LM procAare •• atep 7. 

15. ronialate Detailed lore• llodel • 
.... aa alep I. lire 1 ioraaiati119• th• detailed sorea 
aodel ••a•• re•i•l•t tbe prototype 1orea aodel to 
correapond to tbe 2116 1.1.s and tnclade tbe detailed 
Korea tecbnology data ba••· 

16. lun I c1ebu1 detailed Korea Model. 
ia• •• atep i. 



17. 

18. 
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Severa run• o t • eta e Korea mo • ou d be .. de 
for acenarioa repreaentlnt a range of uncertainty in 
future energy coata and energy deaanda. Tb• 
laplicatlona of varioua energr pollciea can be explored 
(e.g •• aubatdiaation of aolar energy). varioua 
objectlvea can be teated (e.g •• coat •iniataation, oil 
iaport reduction) and tradeoff• among tbea eaaained. 
varloua aeaaarea of tbe value of Individual 
technologtea and conaerv•tlon aeaaarea can be aaed 
(e.g •• energy aaved by tbe tecbnologr, abadov price 
shoving the aarginal wala• of anotber antt of capacity, 
change in energy ayatea coat vitb and vitboat the 
tec~nolog7). Poatoptiaal analr•l• can reveal bow 
reaulta aay change vitb difference la technology costa. 

ae ort Baer Tecbnolo 6 Conservation COnclaaions. 
lap aa a n report D9 energy e no 091 • conservation 
conclaaiona abould be on ldentlfring the future 
circuaatances that favor or do not favor aae of the 
technology, rather than •ptck1n9 vlnnera.• sensitivity 
of conclaaioDa to range of uncertainty In cost aboald 
be reported. 

Deteraine Technolofy Data l!frow ... nt •eeda. 
Senaltlvlty analya • In atep 17 reported In atep 18 .. Y 
indicate that ao .. conclasions aast be hedged because 
of uncertainty in data. Tbia aboald serve aa a guide 
to further effort in iaproving tbe technology data 
baae. 
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APPlllDIX D 

a.ect List for !Wdmolop Data lntries in flARDL Diet.~ 

oxaveralon 
Tedmologl• 

E 

USer-SUfplied Clw Ll•t• 

BAS B 
c:nvoo./SIG A 
QID/D:.l/llPL/SIG A 
IOS/llJC/IDVS'l'G A 
IEE B 
MUI B 

Procea 
Ttidll10logies 

8 

mrr B B 
UM B 
Diii 8 
PRC A 
llST 8 
Ill> 
Dll>Bl'l'V 
IL'V/GUILIQ/SLD 
IPS/llC/lm/llN/ISr 
sacmJt 

Dm ild 
1'eebliolog1• 

(DI>) 

8 

8 
A 
A 

Other Class Lists: DM, DN, 118tional, T, t•r, Jldratio 

Oler-SUEPlied Tables 

tal(tal) A 
CJm(CDI) A 
QIO(QID) B 
_,,_, B I 
DllOI 8 • 
Piii 8 
l'IC(PIC) A 
111>(111>) 

~88C) (DC) (P) 
\..(iD/u./iiiiV ... /SftC.) 

other Tables: constant, llt(l»O, Strategy, Mratio 

iW&: 

B 

• 
A 

C.rriers Sources 
( l!lfO (SRC) 

B 
A 
A* 

,.. 

,.. 

I 
B 

r. This cbeck list !s intended to facilitate UM of Oler's Gulde for: MUPL in preparing 
input dau for tecbnologi•. In mM of incomisteacl•, follow O•r•'• QJide. 

z. A • always required B • if appropriate I • or 
3. *See Dser's Guide, p.76, for special tr•tmnt of mftf 

DH 7-22-88 
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APPEllD.LI E 

Hll ltn ltH 
A S o--. D J F " A " J--:i A S 0 • D J P " A~ J J A S 

1. Clltaln eoltwre 
J. Clltaln--.' ------------t , ........ ~ 
J. ......... ------------i -. 
•• ....... 1,. I 

I.LS 
5. tnp9nmna- -----~ 

~lauc19u .... 
'· ,..._rio ......... _ 
7. ~ prwUllimrr --. ....... 
•• -.i.-. t-- -------~--------1 ,...,...-1 
•• ......... r- -------t----------1 ,...,...-1 _____ ..J 

••• ... ir- pcototn-
mdltl ~lta 

11 • 
"•" Bl6 ...... 

u. ,...recl9UU.S 
t9dlnolau cl9U .... 

n . Clltal• oHlci•l .,..,._.. 
pcojeetl-u. a.it. #.a-11.S !'-------------1 -. .... ... 

u . .... 1 .. 1-----1--4 ............ 
11. .......... .....----t--t 

cl9ta1Wmdel 
17. ... ,,.. ...... u 
11. ~ t-------4 

aonel•i0ft9 
It. Dlte•i• data ' llp'oswwwst ,_.. 

• ..,of ..... Cll 7-22-H a.vision 
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APPEllDU F 

- ltn a •o • • J r 11 a 11 -r J a • o • o 
l ...... 8Dfben 
Dlei&~to ...... 
..... 17 9aftmn f9C(l1111 ...... 

--·· 9aft.• 
a. -.1.-. llllditl • .... Data .... 

J. --·~-­WIW • < tee 
fnpal9 ,.. ... dlta .... hi' ,..,. 
.... w.t r.. 

•. ::S:."" .......... ...... 
11111 -.u• .... 1. 
~· npon .Stb dac• I tM:I• 

5. 2ii .... tllc:llllDl= .. -
ril'Wifr &aiOC• 1 .. U. 1.a.•. 

1t11atHrl-..tie ...._law dlt.a --
o ._ 
o lfttiel .. - eslatl .. • C1111tl1111I .. ..,..,rW ... , ....... "' , __ ,_ 
hdlaoloU cllaract.at ... 

..ublleb t1at.a _.,..._, ..uae. t11:1/W:'I. etc. 
Clllpll• .... lo of .... tne of --.1.., 
Oltllno ..._ -al•...- of t9cb, cllu'Ktont'-9 
DINlop ratl .. lo f• - ~ .-tnt ... 

~----------- .. ... ___________ .... 
~----------- .... ... ___________ '"' 

... 

•ito RIP lliJ at4p llSIDtl 19 for ....,_, .. 9al• ..... 
ftlPK• ~tipOrt .Stlt II: ctatl• 

t • ...__rio!!1!9tlw 
'"'• il&iat•• • f•I prlae ,rojaetlw 
.... f•l prl• projaetl-
IMlw una -'I{! projoctiam 
llllllO OMIU "-! proj9ctlOM 
~ °"!octlw fm:tl•l•J 
...... nport .Stit ... , .... 

7. CDd9 ftellal•~ ·- •ta C&iliVUalfr ~ii 1 .. foe llPLLl dlta 
..ul>Ueb _.., C!OMOCtl-1 laltlel ..U, 

latonala, etc. 
tnpso/cMaln l•tnctl• -'-ta f• ...... 
..... .... lo of .... tp of ...... 
write~ pea•ilar• f• _. ... d9la 
rr1119ro • Ollll>ll• pnllal•rr --. lllPlt data 

•• ftr:malateft~lllDdll 
diliiPllo ~MM. liiiUt ii6ie. 
¥nifr Gllllfo- to UM a.1.8. 

t. •;.. .• Dllell ~ototp .... 

1----4 

~----------- --4 

~·--------------~ ....... 

Gl9ft ClllmT 
... 1wwww 

• 7-z:ii 

' 



----------------------------------------~~~~~~~~~~~~~~- -

-12-

APPENDIX G 

Rationale for Kore•n Market Penetr•tion - Pirat Thought• 

The ••rket penetration of • new technology .. }' be Halted by 
either of two f•ctora: 

(1) on the production aide, the aaaiau. r•te at wbicb • new 
technology c•n be introduced due to conatrainta on 
induatrl•l c•p•city expa~•ion or r•te of taporta; 

(2) on the d•••nd aide, by aocloeconoaic detenain•nta of 
9rowt~ !n the de .. nd that the technology aatisf ies. 

Tbe market penetration of • new type of autoaobile, for exa•ple, 
could be liaited either by: 

(1) Hov quickly it can be put in production and the aaai•u• 
r•te at wbicb it can be aanufactured, or 

(2) The Korean d011eatic deaand for aut0110bile tr•nsportati­
on, vbicb will be detenained by the incoae level of the 
popul•tion and other aocioecono•ic factors that ••r 
influence tbe desirabilicy of owning a car rather than 
using public transportation. 

Tbeae two liaitations enter the fonaulation of the MARKAL aodel 
in different ways: 

(1) The li•it on production rate is specified for the 
individual tecbaology as BOONDUP (upper bound) in the 
TCH (TCH) table. -

(2) The liait on llARIAL de .. ad for auto transportation is 
apecif ied as a d ... nd projection into tbe future In tbe 
DM (OM) Table. 

Tbe f irat (800•DOP) becoaea part of tbe technical utrla, tbat 
ta, tbe set of laeqa.tiona tbat constitute tbe linear pr09ra•. 
Th• coeff icienta in tbia .. tr:ix (aucb as BOOIDOP) are ordinarily 
considered aa f iaed. 

Tbe second MAllAL input (DM (DM)) la part of tbe •right band 
aide• of the linear pro9r:•. He rl9bt band aide la a set of 
aaa .. ed constraint• that •aat be aatlaf led by the MAllAL soluti­
on. A variety of •right band •ide•• are aaually assaaed as part 
of the different •cenario a•s1111ptiona esplored in • set of MAalAL 
ran•. 

Tbu•, apecifyin9 BOUIDUP ia a relatively atrai9btforvard ••tt .. te 
ch•racteristic of tbe technology and its ••nufacture. Jt is 
clearly a technical judgaent or e•tiaate. 

On the other hand, apeclfyin9 DH (DH) i• a •ore complex •ocio-

.. 
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econo•lc proble• tbat I• not pr laar Uy technological. (And it 
•ay be •ore lntereatlng. Will Korean deaand pattern• follow 
tboae of Japan aa lta lnduatrlal development continue•? Will 
tbe govern•ent Influence auto•oblle ownerahlp and uae through 
taxes on cara and fuel?) 

Jn applying tbe Korean MARKAL llOdel, a choice vill bave to be 
••de aaong tbeae policies: 

(1) Develop a capability for estimating deaanda. 

(2) Depend upon de .. nd forecast provided by others. (Note: 
It la doubtful tbat any economic forecasting group will 
eati•ate tS years Into tbe future. The usual practice 
in tbe USA bas been to take • .. dlwa term• forecast• and 
extrapolate thea.) 

In either case, it will be fealrable to inveatlqate a wide range 
of de .. nd projections to eatabllab tbe sensitivity of tecbnolo9-
ical conclusions to projected de .. nd aaau.ptions. (Rote: Bnergy 
deaand projection• are noraally linked to a apecif ic aet of 
energy price projectiona.J u.s. experience baa been that 
tecbnological conclusions are 110re sensitive to variations in 
deaanda than to prices as such. 

There ia a literature on .. rket penetration. AD exaaple is the 
Fiaber-Prr relationship that apecif iea aatheaatically a growth 
carwe in aartet penetration tbat i• s-shaped (initial growth at 
an increasing rate changing to a decreasing rate of growth as 
aartet saturation la approached). Thia curve is based on 
eapirical •tudy of past experience. Believers tbint that It is 
possible to eatiaate total •artet penetration after the first 5 
or lit of growth la observed. 

Thia past experience of course, i• tbe result of a .. eting of 
supply and d ... nd, ao tbat it la not entirely clear (at least at 
tbe beginning of .. rte~ growth) whether it is •~pply or de .. nd 
that constrain• growth. 

In •r opinion, these atadlea have been useful in reveallag how 
qaickly new tecbnolCHJJ spread• in a large country or a large 
9eo9raphical r99loa. (Bsaaplea: autoa~~le aut011attc tranaal••­
loaa aad air conditlonl119, d!e .. 1 loco9'·t1Ye, jet aircraft). I 
abould think tbat tb• ti•• froa aartet tntrodaction to ••rAet 
saturation would be aaeh, •ucb aborter in a aaall country, 
particularly if the gover .... nt faYored it • 

.. tionale for Korean llarket Peaetration Second Thought~ 

ID tbe preYioua discussion, a clear distinction i• aade between 
production con•traints, for •~••Pl•, on a new aodel auto110bile, 
and d ... nd projectlona, illuatrated by the exaaple of foreca•tin9 
the aarket for all automobiles. However, projecting the .. rket 
penetration for "i"new aodel auto ••Y not be as simple •• eati•at-
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Ing it• production constraint&. Within the aarket for all 
automiobilea, tbe grovtb in aarket penetration of a new llOdel ••Y 
be aubject to de .. nd !iaita •• well as production liaits. 

ror e•••~le, in the paat in the o.s., innovations in nev llOdela 
bave Included autoaatic tranaalaaiona, air conditioning, and 
diesel enginea. Mone of tbeae penetrated the entire .. rtet for 
aatoaobllea. Bach ..sarobably traced out lta ova •riaher-Pry• s­
curve in vbicb at least tbe latter part of the s-curve vaa due to 
a aaturatlon in deaand for tbia feature. 

ID tbe future, there will undoubtedly be other innovations in 
autoaobile design (possibly, f-vbeel steering or continuously 
variable tranaaissions). These too can be expected to reach a 
•arket saturation tbat ia less than 111' of the autoaobile 
••rtet. 

Tbe !•plication of this ia tbat tbe estiaation of tbe upper bound 
of •arket penetration (BOUMDUP) cannot be alaply a .. tter of 
production conatrainta, as stated in •rirat Thoughts ••• • but 
•uat take into account liaitations on de .. nd. 

More thought needed. 

• 




