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wrro/ frqyhqwlrqv kdyh hyroyhg/ dqg rughu lv vxvwdlqhg dv shrsoh folqj wr zkdw wkh| kdyh ehhq wdxjkw
dqg htxlsphqw lv pdgh wr frqirup wr vwdqgdugv dqg fxvwrpv1 Li wkh vwru| hqghg wkhuh/ krzhyhu/
klvwru| zrxog eh d gxoo wdoh lqghhg> pdujlqdo fkdqjhv gr qrw dq Lqgxvwuldo Uhyroxwlrq pdnh111olih lq d
whfkqrorjlfdoo| fuhdwlyh zruog zdv gl�huhqw iurp wkdw lq d vwdwlf hfrqrp|1 Lw lv rqh wklqj wr uhvlvw d
rqfh0dqg0iru0doo fkdqjh lq whfkqrorj|/ txlwh dqrwkhu wr uhvlvw olylqj lq d khfwlf dqg qhuyh0zudfnlqj zruog
lq zklfk surgxfhuv kdyh wr uxq wr vwd| lq sodfh/ frqvwdqwo| vshqglqj h�ruw dqg uhvrxufhv vhdufklqj iru
lpsuryhphqwv1%
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5Zkdw zh gh�qh dv dgdswlyh vnloov duh vrphzkdw frpsdudeoh wr wkh krxvhkrogv* _fdsdflw| wr devrue
qhz whfkqrorj|% lq Oor|g0Hoolv +4<<<,1 Krzhyhu/ lq wkdw sdshu/ d krxvhkrog*v devruswlyh fdsdflw| lv
ghshqghqw rqo| rq wkh ohyho ri vnloov suhylrxvo| dfklhyhg1 Lq rxu prgho/ wkh delolw| wr dgdsw wr qhz
whfkqrorj| lv d frqvhtxhqfh ri wkh fxowxuh ri fkdqjh jhqhudwhg e| whfkqrorjlfdo surjuhvv1 Rxu gh�qlwlrq
ri dgdswlyh vnloov lv pruh vlplodu wr wkdw irxqg lq Djklrq/ Krzlww dqg Ylrodqwh +4<<<, zkr irfxv rq wkh
lpsolfdwlrqv ri gl�huhqfhv lq dgdswdelolw| iru zdjh lqhtxdolw|1

6D frpsohphqwdu| �qglqj wr rxuv lv wkdw lqvwlwxwlrqdo ihdwxuhv ri wkh hfrqrp| ru _vrfldo fdslwdo%
hqkdqfh jurzwk dqg lqfuhdvh wkh ohyho ri shu fdslwd lqfrph1 Vhh Kdoo dqg Mrqhv +4<<:, dqg Nqdfn dqg
Nhhihu +4<<:, iru d glvfxvvlrq ri wklv lvvxh1

7Iru h{dpsoh/ Wudwmhqehuj +4<<<, vkrzv wkdw Ilqodqg dqg Lvudho udqn kljk lq whupv ri sdwhqwv shu
fdslwd/ frpsduhg wr wkh Dvldq wljhuv dqg d jurxs ri frxqwulhv zlwk vlplodu JGS shu fdslwd1 Wkhuh kdv
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dovr ehhq gl�hulqj udwhv ri vxffhvv lq lqyhqwlqj dqg lpsohphwlqj qhz whfkqrorjlhv ryhu wlph1 Lq idfw/
Ohh +4<;3, dqg Sulwfkhww +4<<:, ghprqvwudwh wkdw wkh vwdqgdug ri olylqj kdv ehhq ulvlqj frqvlvwhqwo| iru
rqo| d ihz fhqwxulhv1 Dv zh zloo vkrz lq zkdw iroorzv/ wklv klvwrulfdo sdwwhuq ri wkh jurzwk udwh frxog
dovr eh jhqhudwhg e| rxu prgho~rqo| zkhq wkh dgdswlyh vnloov ri wkh zrunirufh uhdfk d fhuwdlq ohyho/ duh
vx�flhqw uhvrxufhv ghyrwhg wr uhvhdufk dqg ghyhorsphqw wr jxdudqwhh frqvlvwhqw surjuhvv1

8Zh vwloo frqvlghu wkh wudqvplvvlrq ri wklv w|sh ri nqrzohgjh wr eh kxpdq fdslwdo dffxpxodwlrq
ehfdxvh lw grhv hqkdqfh dq lqglylgxdo*v surgxfwlylw|1 Lq d uhodwhg sdshu/ Fr}}l +4<<;, jlyhv vhyhudo
h{dpsohv ri krz dq hfrqrp|*v fxowxuh lq�xhqfhv lwv surgxfwlylw|1
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9Rxu �qglqjv duh dovr uhodwhg wr wkrvh ri Mrydqrylf dqg Q|dunr +4<<9,1 Wkh| vkrz wkdw zrunhuv
zkr dftxluh h{shuwlvh lq d sduwlfxodu whfkqrorj| pd| qhyhu zdqw wr vzlwfk wr d qhz vxshulru whfkqrorj|
ehfdxvh ri wkh vkruw0uxq uhgxfwlrq lq surgxfwlylw|1 Dv zh glvfxvv dw wkh hqg ri Vhfwlrq 516/ wklv lv d
srwhqwldo rxwfrph ri rxu prgho li wkhuh duh frqvhfxwlyh shulrgv ri qr qhz lqyhqwlrq dqg zrunhuv dgdswlyh
vnloov hurgh1
Lq dgglwlrq/ Jdoru dqg Wvlggrq +4<<:, vkrz wkdw lqwhujhqhudwlrqdo hduqlqjv prelolw| ohdgv wr idvwhu

jurzwk ehfdvxh prelolw| doorzv pruh deoh lqglylgxdov wr frqfhqwudwh lq wkh whfkqrorjlfdoo| dgydqfhg
vhfwruv1 Lq rxu prgho/ prelolw| zrxog dovr ohdg wr idvwhu jurzwk li lw dovr fuhdwhg dq hqylurqphqw ri
fkdqjh dqg ohg wr pruh dgdswlyh vnloov1 Lw lv dovr srvvleoh wkdw wkh fdxvdwlrq ehwzhhq prelolw| dqg
dgdswlyh vnloov zrxog uxq erwk zd|v~kljkhu dgdswlyh vnloov pljkw fuhdwh d vrflhw| wkdw lv pruh dffhswlqj
ri fodvv prelolw|1
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uhvxowv zh ghulyh ehorz1

43Wklv dvvxpswlrq doorzv xv wr slq grzq wkh lqwhuhvw udwh dw wkh glvfrxqw udwh1 Zh gr wklv wr vlpsoli|
wkh dqdo|vlv1 Qhlwkhu uhod{lqj wklv dvvxpswlrq qru doorzlqj frqvxpswlrq lq shulrgv sulru wr wkh wklug
zrxog pdwhuldoo| d�hfw rxu uhvxowv1
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46Zh kdyh fkrvhq wr pdlqwdlq d frqvwdqw pdujlqdo frvw iru pdfklqh surgxfwlrq wr nhhs wkh dqdo|vlv
irfxvhg rq wkh uhohydqw g|qdplfv1 Li zh zhuh wr doorz wkh frvw ri pdfklqh surgxfwlrq wr ydu| ryhu wlph/
lw zrxog eh gl�fxow wr hvwdeolvk wkh gluhfwlrq ri wkh fkdqjh rq wkhruhwlfdo jurxqgv1 Rq wkh rqh kdqg/
lqfuhdvhg vrsklvwlfdwlrq ri wkh whfkqrorj| zrxog dujxh iru dq lqfuhdvlqj frvw/ exw/ rq wkh rwkhu kdqg/
lqfuhdvhg surgxfwlrq h�flhqf| zrxog vxjjhvw wkdw frvwv vkrxog ghfuhdvh dv whfkqrorj| dgydqfhv1
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47Ehfdxvh lqglylgxdov lq rxu hfrqrp| duh �qlwh olyhg dqg gr qrw kdyh dowuxlvwlf prwlyhv/ �upv +zklfk
duh rzqhg e| lqglylgxdov, duh rqo| frqfhuqhg derxw pd{lpl}lqj fxuuhqw sur�wv1 Hyhq li �upv glg kdyh
dq lq�qlwh krul}rq/ krzhyhu/ wkh| zrxog qhyhu fkrrvh wr wdnh d fxuuhqw shulrg orvv wr lpsohphqw qhz
whfkqrorj| wrgd| zlwk wkh krsh wkdw lw zloo hyhqwxdoo| uhwxuq kljkhu sur�wv lq wkh ixwxuh dv dgdswlyh vnloov
ri wkh oderu irufh lqfuhdvh dqg wkh frvwv ri wkh whfkqrorj| ghfuhdvh1 Wkh uhdvrq lv wkdw �upv ehkdyh
dwrplvwlfdoo| dqg gr qrw frqvlghu wkhlu lpsdfw rq dgdswlyh vnloov ru wkhlu h�hfw rq ixwxuh lqyhqwlyh
dfwlylw| zkhq wkh| frqvlghu lpsohphqwlqj d qhz whfkqrorj|1 Li �upv eholhyhg wkdw d qhzo| lqyhqwhg
whfkqrorj| pljkw ehfrph sur�wdeoh lq wkh ixwxuh/ wkh| zrxog dozd|v fkrrvh wr ghihu lpsohphqwdwlrq ri
wkh qhz whfkqrorj| xqwlo d odwhu shulrg zkhq lwv h�flhqf| zhuh kljkhu dqg frvwv orzhu1 Krzhyhu/ ehfdxvh
hqwuhsuhqhxuv orvh wkhlu prqrsro| uljkwv ryhu wkh qhz whfkqrorj| diwhu rqh jhqhudwlrq/ wkh| zloo qrw eh
deoh wr sur�w iurp ghod|hg lpsohphqwdwlrq ri wkh whfkqrorj| dqg zloo wkhuhiruh fkrrvh qrw wr ghyrwh
wlph wr ghyhorslqj d whfkqrorj| wkdw/ ehfdxvh ri wkh orz ohyho ri dgdswlyh vnloov ri wkh oderu irufh/ wkh|
nqrz zloo qrw eh lpsohphqwhg1 Wkxv/ hyhq li �upv kdg dq lq�qlwh krul}rq/ ghod|lqj lpsohphqwdwlrq ri
d whfkqrorj| xqwlo lw ehfrphv sur�wdeoh zrxog qhyhu eh dq htxloleulxp rxwfrph1

48Pruh rq zklfk ehorz1
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49Dv zh qrwh deryh/ zh dvvxph wkdw wkhuh lv iuhh0hqwu| lqwr uhvhdufk dqg ghyhorsphqw e| uhodwlyho|
vpdoo �upv1 Wkrvh �upv ljqruh wkhlu lpsdfw rq erwk wkh hfrqrp|0zlgh suredelolw| ri vxffhvv lq jhq0
hudwlqj qhz lqyhqwlrqv dqg wkh wrwdo qxpehu ri U)G �upv +zklfk lq wxuq d�hfw wkh frqglwlrqdo rggv
ri odqglqj prqrsro| uljkwv,1 Li wkhuh kdg ehhq rqh odujh �up hqjdjhg lq U)G/ lw zrxog kdyh wdnhq
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lqwr dffrxqw wkh h�hfw ri fkdqjhv lq lwv U)G uhvrxufhv/ $w/ rq wkh suredelolw| ri lqyhqwlrq/ Lw/ exw wkh
txdolwdwlyh qdwxuh ri rxu pdlq uhvxow~wkdw htxloleulxp uhvrxufhv vshqw rq U)G lv dq lqfuhdvlqj ixqfwlrq
ri dgdswlyh vnloov/ [w~zrxog kdyh ehhq xqd�hfwhg1 Vlploduo| li wkhuh kdg ehhq eduulhuv wr hqwu| lqwr
wkh U)G vhfwru zklfk zrxog kdyh uhvwulfwhg wkh qxpehu ri �upv hqjdjhg lq uhvhdufk dqg ghyhorsphqw/
zh zrxog kdyh kdg wr frqvlghu d jdph0wkhruhwlf vroxwlrq exw djdlq wkh txdolwdwlyh qdwxuh ri rxu uhvxow
zrxog kdyh uhpdlqhg lqwdfw1
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Figure 1

Technological Change and Human Capital Accumulation
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Figure 2

The effect of Adaptive Skills on Technology
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