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ABSTRACT: This paper examines structural dimensions of the inflluenceofl core-periphery relations o
adoption of envirommental technologies in newly industrializing countries (NTCs), using Nordic
irvolverent in developmert of Southeast Asian pulp manufacturing in the late 1980s and carly 1990s as a
case study. Contrary to conventional wisdom, Southeast Asia was one of the first places in the world to
employ new cleaner technologies in pulp and paper manufacturing, How did this happen? This paper
argues that adoption of these technologies was influenced by dynamics within the world-system combined
with the intentional actions of firms, states, and social movemments over a 30-year period. The paper
concludes that diffusion of the new environmental technologies is resulting in cleaner production in the
periphery ever: whiie being part ol a trend toward increased polarization between core and peripheral states,
economies, and firms, Data were gathered from fieldwork in Southeast Asia from 199396, correspondence
with Nordic firms, organizations and individuals; attendance and interviews at industry trade shows; and
use of available data. Portions of the paper are derived from: a larger study of adoption: of ersvirorental
technologies in the pulp and paper industrics of Southeast Asia and Austratia®

"I sell the same stuff here as we selt anywhere in the world ... it's cconomics that drives it. ITow they
operate it, what they do when the wastewater treatment facility breaks down, that I can't say ... maybe tley
keep on operating, get it fixed in a week. All T know is the equipment's there.

-- Singapore-based sales representative of a Nordic technology firm?

Introduction

In the carly 1990s, Southeast Asian pulp firms adopted world-class cleancr
production technologies, defying conventional wisdom that "Third World"



countries were simply sites for "First World" manufacturing activities to run away to, to
avoid increasingly stringent environmental contrels at home -- the so-called "pollution
haven thesis"(see Leonard 1988; see also Eskeland and Harrison 1997). How did this
come to take place? This paper maintains that Southeast Asian pulp firms' adoption of
new, more environmentally-friendly pulping and bleaching technologies was a product of
structural dynamics within the world-system combined with the intentional actions of
firms, states, and social movements in Nordic Europe (including especially Finland,
Sweden and Norway) and Southeast Asia over at lcast a 30-year period.

After Raumolin (1984; 1990; 1991; 1992), | argue that Finnish and Swedish corporate
and state interests -- modern-day "Vikings™ -- have pursued a strategy of global
specialization in forest industry technology as part of an ¢ffort to maintain competitive
position within the structure of the world-system. In the late 1980s and carly 1990s, under
conditions of global recession compounded by political restructuring and realignment in
Europe, Nordic countri¢s targeted forest industry process technologies as part of a
broader effort to expand high value-added exports to the newly industrializing countrics
of Southeast Asia -- the new "Tiger" economies. Southeast Asia was one of the few
regions of the world booming at the time,

This paper begins with a summary of recent world-systems theory on industry,
environment & the periphery, outlines the history of development of Finland and
Sweden's specialization in forest industry technology, analyzes the ¢stablishment of
"Viking" presence among the "Tigers” of Southeast Asia, examines conditions under
which Southeast Asian firms adopted new, Nordic pulp and paper technologics, and
discusses implications of these dynamics for world-systems theory. Data for the study
were gathered from fieldwork in Southeast Asia from 1993-96, correspondence with
Nordic firms, organizations and individuals, attendance and interviews at industry trade
shows, and use of available data,

Core, Periphery and Environment

In Global Formaiion, Chasc-Dunn (1989) suggests a number of ways in which corc-
periphery relations are changing in the course of the establishment of a "new international
division of labor" (NIDL). Certain, especially more labor-intensive, forms of industrial
production have been shifting from core to peripheral countrics in the world-system. This
shift does not alter fundamental hierarchics in the world-system, however, As Arrighi and
Drangel (1986) argue, the rclative composition of core, semiperipheral, and peripheral
components of the world-system remain largely unchanged. This is due to the
concentration of research and development, mass marketing, and other high value -added
nodes in the commuodity chain remaining disproportionately in the core (Chasc-Dunn and
Hall 1997; Gereffi and Korzeniewicz 1990, Wallerstein 1979) .

With the shift of industrial activity -- the "nwscles and nerves” of the world economy --
to the periphery, relations between core and periphery change accordingly (Arrighi 1985,
cited in Arrighi and Drangel 1986, p. 57). Increasingly, corc countrics specialize in
"brain” activities (7hid.), providing finance, technology/capital goods, and management



skills as nceded to the rest of the world-system. Semiperipheral and weaker core
countries must continually scramble to keep from "falling down" in the hicrarchy of the
world-system, and are particularly motivated to specialize, compete, and aggressively
export key factors of domestic comparative advantage to all corners of the globe
(Wallerstein 1979). Global cconomic crises are times of opportunity for weaker core and
semiperipheral countries to increase their share of world value-added (7bid.).
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While peripheral areas have historically been locations of extraction of raw materials for
export to the more capital-intensive core, for use in manufacturing, increasingly, both
first-level processing and manufacture of intermediate goods takes place in the periphery.
Today, not only are labor-intensive consumer goods produced in the periphery, but also
capital-intensive manufacturing takes place there, such as oil refining, chemical
processing, and metallurgy. Labor costs remain a factor for basic industry in the
periphery, but more for extraction and transportation of raw materials than for the limited
amounts of skilled labor used in capital-intensive production.* Locating manufacturing
near sources of primary raw materials can help minimize transportation costs.

Other recent world-systems scholarship analyzes environmental dimensions of peripheral
industrialization. Bunker and Ciccantell (Bunker and Ciccantell 1995, p. 3), argue that
increasing control of resource cxtraction in the periphery is an essential feature of ¢fTorts
by "rising hegemons™ to advance standing in the world -system. Hornborg (1988, p. 174)
places nature alongside labor as an essential ingredient of the world-system, Advances in
technology, he suggests, create new ways for the core to redistribute expropriation of
natural resources across space and time. Chew (1997, pp.388 -389), posits that the shift of
industrial production from core to periphery is a result of ccological degradation in the
core combined with availability of inexpensive natural resources and low-wage labor in
the periphery, with "the outcome for Nature [remaining] the same..."

The global pulp and paper industry provides an interesting case in core-periphery
relations, industrialization and the cnvironment. Historically, pulp and paper production
was concentrated in North America, Europe, and Japan, locations also of the lions shares
of paper consumption. In recent years, pulp and paper production has moved increasingly
to the periphery and semi-periphery, especially in South America and Southeast Asia,
where, as suggested by Chew's (1997) analysis, inexpensive resource costs allow the
manufacture of pulp and paper more cheaply than anywhere else on the planet. Pulp and
paper production arcas in the North, then, are facing increasing competition from the
South. Northern countries which held comparative advantage in forest industries have
been pressed to include more "valuc-added” services, including the development and
manufacture of new process technologics.



Finland and Sweden, both historic centers of forest industry production in Europe, have
been among the most successful in making a shift in the new international division of
labor to forest industry consulting services and pulp and paper technology development.
The forward-looking practices of Nordic governmental and non-governmental
organizations, tcchnology firms, and rescarch centers, in developing new, cleancr
production technologies increased global demand for those technologics, including in
Southcast Asia.

This is one peint at which earlier analyscs of relations between the world-system and
environment may be furthered. For multinational corporations and core states not only
are vehicles of environmental destruction (as posited, e.g. by Bergesen and Parisi 1997),
but also may be agents of environmental advancement. Which aspect is dominant for
particular industries and locations is an empirical question, addressed here for Southeast
Asia's pulp and paper industries. Or, as Arrighi and Drangel's (1986) analysis may
suggest, the corc-periphery hicrarchy may be heightened in the course of peripheral
industrialization, regardless (or even because) of the adoption of ¢lean technologics. How
do these dynamics play out in the casc of the "Vikings and Tigers" -- Nordic involvement
in the development of Southeast Agia’s pulp and paper industrics?
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Historical Dynamics of the World-System

Finland and Sweden have long had comparative advantages in forest industrics and
related industrial process technologics. A century ago, both countrics were among the
more peripheral states of Europe. Today both have leveraged human and natural
resources and proximity to major European political and economi¢ powers to develop
substantial industrial, technological, and intellcctual capabilitics, rising into the ranks of
the core states within the world-system. According to one prominent account, Sweden
has been in the core since at least 1938, while Finland is a more recent arrival (Arrighi
and Drangel 1986).

Finland's machine industry got started in the 19th century, while a territory within the
Russian empire, producing ships for trading and machinery for natural resource based
industry in the region, especially forestry and mining (Laakso 1998). During World War
I, the Ahlstrém Company manufactured armaments for Iimperial Russian troops. Granted
independence in 1917 with the breakup of the Czarist empire, much of the course of
Finland's development in the 20th century was shaped by its relations with Sovict Russia.
In World War II, Finland sided with Nazi Germany, who engaged Finland's machine
industry in reconditioning captured heavy military equipment {(Ahlstrdm 1949; 1963;
1994a).



Fhmush machnery mamdsotirers receivad sitother boost fottowme World War 11, when
zptoned by the Fintish govermmeant to provide hewoy emupment to the USSR as part of
seisfving Fitauds war reparations. Fintawd oid not ke moch i the way of finanaial
resarves, Bt it did Teeve tealnuoal know-how sl an estabhished st waslenaitizad
machimery inchistry (Ravanotin 1993). At teast two of the key forest mchustre-retated
engineerits tecimotosy finns, Jaskko Péwry and Allstrénn (of wihich more haelow),
receivat g hoost durmg these vears (Uhvila 1994h; Ahlstrém15%4a).

mthe 1950s aud 60s, the "coklen ae® of Weastem capitalism, Filawd comthied 1o
export 1o the USSR sl Soviet hloo, suscsssfuthy expanding hto Westem European
markets as well (Holsti 1986). Followng the soctal-demoaratio, state-led deelopment
madal of its Nondio neighbors, Fimbad tonchied m sambitiows progran of investnent in
Inanen cepital -- esteblishing en extensive network of tertiary edusational mstitutions

{ Alestalo 1993, Cribb 1994).

Treen after decades of develomuent snd dbersification. Fmband remams depandent on
trade with Hs eastern neighbor, When the VS5R coltepsed m the tate 1980s, Fintaxt
foned & sueldent loss of @ major portion of its foreiegn trade (see Figure L) Ecananist
19551 % | At the seme time, Sweden sl Fintend ware heavity affeated by the clobat
eoonomis recession of the lete 19805 e carty 1990s. With the highest levels of
umeploevnant sinee the Great Depression of the 1920s {see Figure 20, hath were foroad
1o raphkiby tem oubward to chobal markets 1o sehrage domestio coonomies sl potitics!
stahility

Figure 1. Finland’s exports to non-OECD couniries,

1984-93
4000
" T~
= 2000 i : o o
[m]} T “a—— -
= \—/
= 22
1000
] |- COMECON -0 ther non-O ECD |
0 : : : : : : : : |

1934 1985 1986 1987 1988 1989 1990 1991 1992 1993
Figure 1. Filawd's non-OECD exports, 195493,




Figure 2. Unemployment in Finland & Sweden, 1981-95
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Southeast Asie was smong the few regions of the world booming in the lae 1980s and
garh 1990x . What did it heeve thet the rest ofthe workd lncked? Two charactenstios of
these new "Tiger” economies stand out: lebor costs below those of their more rapidhy
developimg regional neighbors, the ongmal "Four Tigers,” Hong Kong. Smgepore, S,
Korea, and Tatwan, and vest natural resowree s.© Law-gost labor spurred & boam in lebor-
mtensive, expart-artented manufbcturing fof. Gerefil and Korzeniewicz 19940, Arrigly
1996, Extensive resourees spurrad & boom in primary prodietion -- agriculiural
procdnstionsexports in T latlnd; oilfges, fimber pradustion in Indonesia. Pulp and paper
was one of the most rapidhy expanding industrial sectors i Southeast Asia, This wes for
mnedirest reasons in ¥ hatland -- 1 support booming, export-ortented manufaaturing,; and
direct reasons in ndonesia --based on exploitation of that country's vast Ember resourges,
ane 1o supplement dwindling ol and ges exports as a sourge of foreign hend currengy
exchange.

The conjunsture of esonomic arisis in Ewrope and hooming economyy in Sowtheast Asia
provided strong motivation for Finnish and Swedish firms and states to strengthen
exparts to Indonesia, Thailend, snd elsewhere in Southeast Asia, In this theyv were quite



sppegessfitt fsee Figmres 3 and 4). Forest tnedus iy goodk and senices, mebwding 1oy and
paper echnatogies, were among the tergeted axpors.

Figure 3. Swedish exports to Southeast Asia, 1988-93
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Figure 3. Sweden's exports o Southeast Asia, 1988-93 .

Fioure 4. Finland’s exporis to Southeast Asiq, 1988-93
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Figure 4. Fintend’s exporis to Sontheast Asla, 1988-93 (ibid).



How was it that cleaner production technologies were among capital goods exported from
the Nordic countries to Scutheast Asia in the late 1980s and carly 1990s? The
technologies had been developed in Finland and Sweden in the 1980s in response to
environmental protest. A return on the public and private investment in those new
technologies was not immediately possible only in Europe, given the global economic
recession and concomitant overcapacity in pulp and paper manufacturing. Meanwhile,
along with its booming economy, Southcast Asia expericnced dramatic expansion also of
social protest and environimental activism, including in opposition to pulp industry
pollution. Southeast Asian firms cxpanding at the time were incented to invest in the new,
environmental technologies to help ensure the long-term security of their investments.

Following sections of this article analyze the history of Nordic "Vikings™ involvement in
development of Southcast Asia's forest industries; address local experiences and
dynamics of the Southeast Asian new "Tigers"; and review some of the history of the
development of the new technologies themselves. The article concludes with a discussion
of the relevance of this case for theory of the world-system.
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Vikings

The groundwork for increasing Nordic economic involvement in Southeast Asia's forest
sector was laid over at Ieast a 30-vear period. Jaakko Pdyry, a Finnish consulting
enginecring group, began work in Southeast Asia in the 1970s. In the late 1980s and carly
1990s, Finnish and Swedish forest industry technology firms exported major amounts of
capital goods to the region, aided by generous government grants, loans and credits. At
the end of the century, Nordic firms and states have been taking advantage of global
economic crises to establish world-dominant pulp and paper sector frames, including both
manufacturing and technology. Moving from traveling, to trading, to taking substantial
equity interests in and managing day-to-day operations of major Southcast Asian pulp
and paper ventures, Nordic firms and states have progressively deepened their sectoral
block with Southeast Asian firms.

Travelers

Juakko Poyry . Chicf among carly contemporary Nordi¢ corporate travelers in Southcast
Asia was the Jaakko Poyry Co. The Jaakko Pdyry Group of consulting, contracting, and
manufacturing companics based in Helsinki, Finland, founded by a pulp and paper
engincer of the same name, has been of singular importance in the shaping of the forest-
related industrics not only in Southeast Asia but also throughout the world (Hass 1978;
Jaakko Péyry 1993b; 1993¢; Kerski 1995; Marchak 1995).



Begimning in the carly 19703, the proup established & presense in Asta tlrough Jaakko
Py Consulting, with fimding fiom the Asien Development Bunk (ADB) and other
mnternational development speneies. Pévry conduated forest imventories and dev eloped
forestry mansgement plans for the povermments of Indonesis, Thatland, snd other
Southeast Asien eaumtries. The Jualdo Pévry group worked on o least 169 projeets in
seven Southesst Asten countries fom 1971 52 Mot -- nearhy two thingds -- of these
projeats were in Indonesia. (See Flgures 5, 6 and 7; see also Maver [1996, p.26]) .

The Pévry group hes execlled of leveraping business snd government connections gained
in the eourse of these staedies o fewibilin wnd construetion mensgement contredts for
Southeast Asien pulp firms, Pdyvry has done forestry snd/or engineering eonsulting for P
Inti Indorevon Vteme, T Indah Kiat Pulkp snd Paper, PT Risn Andalen Pokp and Paper,
ek T Koani Kertas Polp snd Paper in Indonesiz, Phoenix Tolp and Paper Co. and
Adhvnce Agro in Thatland, andd otirers. Last but not Least -- and kev o the topie of this
et -- the Jaakko POy group plaed o anticel mole i brokering the sale of pulp and
paper teclmealogy in Southeast Asts.

Fioure 5. Jaaklko Poyry Southeast Asian projects, 1971-92
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Figure 0. Jaakko Poyry Southeast Asian projects, 1971-92
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Figure 7. Jaakko Poyry group striciire, c. 1993
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Figure 7. Organizational struchure of the faakdo Pévry Group, e, 1993 .
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Traders



Ag large-soale pulp and paper mennfacturing began to take off in Southeast Asia In the
19805, several Nondie firms were well-positionad to sell the sapital goous necessarvio
huild thet incdustry. From the mid-1950s throngh the mid-1990s, pulping and bleaching
teclmology was provided by two Sweden -based firms: Sunds Delibrator, ownad by the
Reawma-Repola group, Finlend; end Kseemer Pulping, owned by the Anglo -Noreegian
Kwierner group. The Ahbstriim Company, lf‘intami, supptisd advanoed wastewater
treatment and chemisal recovery systems =

Sundy Defthrater. Based in Sweden, In the earhy 1990 Sunds was a subsidiary of the
Finnish Reume group fsez Figure %) Sunds supphied the entire Sherlines, inchuling
pulping and bleashing technology for the Phoenix T end Advanse Agro mills in
Thetland, wath the latter being worth an estimated US 564.6 mithon, Sunds also suppliad
the entire fibertine for Risn Andaten Pulp and Peper, one of the tergest pulp mills in the
wartd, by butlding on Ranma's lstorieal reletionship with the Reja Conda Mas group.

Figure 8. Sunds Defibrator - Rauuma Repola c. 1993
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Figure 8. Sunds Defibrators position within the Ramme Repola group .

In acheliiton, Swnds provided the blzach plent to the Sabah Torest Tndus vy {3FD pulp mill
in Malevsia, end fiberlines 1o FT Kertes Leoes, PT Pakenn, and PT Bekesi Tegeh, in
Indanesia. Sunds has bene fited fom a olose working e lationship with both Jesddoo Pévry
angh the Finnish govermment, the [etler, for example, providing & LS 5108 million
mnferest-fies [oan 1o Phoenix for puinehese of Sunds” {and other Finnish finng’) tesimalogy.

Auneds has specializad in non -wood fibers - todey usad for pulp and paper pradustion
meore i Asi then envwhere afse -- and s new SpperBatolit™ extended cooking pulping
anet bleashing teclmology (Sunds Defibrator 19%4e; 19946, 15940). The new teclmology,



suited for use with more environmentally-friendly elementally chlorine-free (ECF) and
totally chlorine-free (TCF)u bleaching processcs, was developed in the 1980s, building
on work conducted by the Swedish Royal University of Technology and the Swedish
Pulp and Paper Research Institute (STFI)(Lindstrom 1999) . Sunds is also responsible,
with the Union Camp Co., of Virginia, USA, for developing the C-Free™ TCF pulping
and bleaching process (Sunds Defibrator 1993).

Kveerner Pulping. Kvaerner supplied pulping equipment to the Sabah Forest Industry
(SFI) pulp mill in Malaysia, PT Indah Kiat Pulp and Paper's (IKPP) Mill #2 in Indoncsia;
and Siam Cellulosc in Thailand. More recently, and more importantly in terms of this
article, Kvarner supplied its new Iso-Thermal Cooking (ITC™) continuous pulping
technology with ECF bleaching to TKPP's Pulp Mill #8 and PT Wira Karya Sakti, IKPP's
sister company, also in Indonesia. Both became operational in 1994,

Kvarner got its start in the pulp industry in the carly 1970s, when it joined forces with
the Ahlstrdm Company, from Finland (sce below), and Myrens Verksted a/s, a holding of
the Axel Johnson group of Sweden, to form Kamyr a/b, one of the world's leading pulp
technology firms. In 1989, the Johnson group sold its sharc to the two other partners.
Ahlstrém obtained exclusive marketing rights for the North American market, while
Kvarner gained rights to use the Kamyr name everywhere else, including Southcast Asia.
In 1993, Kvarner and Ahlstrdm dissolved their partncrship and Kveerner began using its
own name,
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The Kvarner group is based in Norway, with major units throughout the Nordic countrics
and elsewhere. In the early 1990s, pulp and paper was one of the company's five major
business sectors, along with shipbuilding, shipping, manufacturing oil and gas platforms,
and mechanical engineering. Kvarner's Pulp and Paper Division employed about 1500 of
the group's 23,000 employees (sce Figure G



Figure 9. Kveerner group business areas c. 1993
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Figure 9. Kvierner group bisiness aress, ¢, 19942

Aklsirom. The Albsirdm Company was one of the largest privatelv-lield finms in Finlend
wniif the end of the 200k century. As of Decamber 31, 1994, Allsirdm family members
aned e Allirdm Foundation Tkl 74.7 per cent of e 458,219 shares of the Allbstrfim
Company. There were 178 Alsirdm family shereholdens, ineluding Jolien Gulliclsen,
Clirman of tlie Boand of Directons, andd Professor of Pulping Teclmology of Helbsinki
University of Teelnafogy. (Allstrém 19954

Wiiile luning roots In forestry and forest indrsines, Ailstrém dbested Hselfof mast of
these hokiings in fhe [ate 19805, redefining Hself as primerily a eclmology and senices
eompany (Rarmalin 1993; Abstriim 1994a). In the mid- 19905, Aldstodim desertbad iself
s U privadely owned global engineering snd paper group. Adibstrdm supplies syslems
and equipment © e pulp, paper, end power Indusiries, end manufbetnres specialty
papars” CADirdm 1995)

For mast of the 19905, Alulsirdim was orgentzed in four divisions (see Figure 19), witl is
Maglunery and Ceneral Produets dibvisions hasing fhe most sales and emplovees,
Albstrdm Machiinery manuihetured pulping, bleacling, recovery, e ffluent treatment and
oflier teclimalogy for the pulp and paper industry: Alilsirdm Pyropower produead
“flukdized bad” boilens for power generalion: Albstrdm Paper, the only remmeant of
Albsirdm's forest-hased industry, mang faetured niclie mearket speetally papers spels as
gutomotive ilens. Albstrdm Genaral Produets manu e tured packaging, electnical parts,
aned fTherglass.

In the 19505, Albtrdm marketed pulping snd bleseling equipment wneder is own name in
Eurape, end as Kamyr, Tne., in North Atmeries, under terms of fhe Kamyr partnenslyp
ggrecment. Sinee et partnenslip dissobved in 1993, Alibsirdim las expandad sales and
marketing o Soully Adrics, Russie, and Japan, "strengllienad its capabilities in Cling and



Tnetiz anet apened & new offtos m Thailand” (Ahbiréing 1991, 19521992, 1954, and
1995).
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Ahbsiré supphied wastewster ireatinent and chamiost recovery fotltittes o Phosnix 11
anet Ris Anctatan Pulp and Paper, and chamicat recovery faothities to Indornon and
Inetah Kiat. In adedibion, £ had o US 3200 nuthion sonirest o provide power andt chemieat
planis for the 'Y Kiani Kerlas nartt in East Kalthaantan, Indonesia

Figure 10. Ahistrom Cornpany divisions, ¢. 1993
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Figure 10, Ablstrdém Company orgenizational strogture { Ahlsindm 1995)
Tukr-orvers

In the lete 19965, distinctions smong Nowlic technology firms, and between these firms
atiel some of their Southeast Asien sustomers became blurmred throngh aresh of mergers in
the wake ofthe "Asian Flu® finencial erisis, One knowledzeable msider and observer
referreid to these developments as sugh: "All the indisators BHir ‘manie logies of global
capiatism’ (Creklen) are expticit here In aur Fitthe paraslise ... if's the reoe within Finnish
pebuestry [to see] whe s quickest to make the next move® (Wilenins 1999),

EPM-Rirene. The Kymmene snd Reums-Repole companies merged mn tate 1597 1o
become the mega-forest medusiry firm, UPM- Kymmene 2 At approximately the seme
time, UPM-Kymmene also announesed @ major strategie allianse mshuding substantiial
equily holdings in & joint venture with the Singepore-based, Asia Paciiic Resourass
holding group (APRIL), operators of T Rian Andatan Pulp end Paper and TT Intt



Indorayon Utama, in Indonesia (UPM-Kymmenc 1997). In 1998-99, UPM-Kymincne
launched a joint venture with the Finnish state, principle sharcholder of the Valmet
Corporation, leading producer of papermaking machinges, to form a new, combined
technology powerhousc -- the Rauma-Valmet Corporation, including Sunds Defibrator
(UPM-Kymmgene 1998).

Stora Enso. UPM-Kymmene's mergers and acquisitions were in response to the carlier
merger of two other Nordic forest sector powerhouses, the Swedish Stora company, and
the Finnish state-owned Enso Oyj pulp and paper firm (Wilenius 1999; Stora Enso Oy
1998).4% Like UPM-Kymmene, Stora Enso is poised to become a major player in
Southcast Asian pulp and paper manufacturing. Enso is joint partner with the parastatal
Inhutani IIT forestry corporation in Indoncsia, together with the Gudang Garam group --
manufacturers of clove cigarettes and one of Indonesia's largest consumer goods
exporters (World Paper 1994a). The firms hope to construct a large-scale, export-
oriented pulp mill in West Kalimantan, Indonesia, near several pulp plantations,
including one of their own (World Paper 1994b; World Paper 1995)2 Also, in 1998
Enso announced a strategic alliance with the Advance Agro Co., major integrated pulp
and paper manufacturcr, in Thailand (Nafion 1998a; Enso Oyj 1998). Through Enso's
mergers and alliances as well as the Valmet-Rauma (Sunds Defibrator) merger, the
Finnish state and Nordic private capital have direct equity stakes in many aspects of
global pulp and paper manufacturing, including in Southeast Asia.

Kyeerner/Ahistrom . Mcanwhile, suffering heavily from the Asian flu (Kverner 1998b), in
early 1999, the Kvarner group was (re-)merging its Kvamer Pulp and Paper division
with Ahlstrém's Machinery division (Kvamer 1998a; Virtual Finland 1998) -- shades of
the old, failed Kamyr Corporation -- though under good terms this time (Wilenius 1999).
Both the Kvarmer and Ahlstrom Companies had been hit hard by the Asian financial
downturn and were engaged in major organizational restructuring.
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vo. And Tigers

Who were the Southeast Asian firms who in the last three decades sought help from
Nordic corporate "travelers™ in the expansion of pulp and paper manufacturing in the
region, purchased capital goods including cleaner production technologies from Nordic
"traders,” and most recently have wooed and been wooed by Nordic public and private
"take-over” interests? Key "Tiger" firms included the Phoenix Pulp and Paper Co. and
Advance Agro Corporation, in Thailand; and PT Indah Kiat Pulp and Paper (IKPP) and
PT Riau Andalan Pulp and Paper (RAPP) in Indonesia.



Phoenix

Phoenix Pulp and Paper was the first company to bring an ECF bleached chemical pulp
mill into commercial production in Southeast Asia, in July 1994, Phoenix began
exploring adding a second pulp line at its facilities in northeast Thailand in the mid-
1980s. They hired Jaakko P&yry to conduct a feasibility study for them. While planning
the expansion, Phoenix came into conflict with local community residents concerning
pollution from the company’s existing pulp line (see Sonnenfeld 1998a). Phoenix
upgraded its wastewater treatinent facilitics (using Ahlstrém equipment), but was
nevertheless notificd by government authoritics that they would have to completely
eliminate discharges into the neighboring Phong River (Nam Phong) within a fow vears.

In this context, Phoenix decided to "urn nceessity into a virtue" and adopted an
ambitious new corporate goal -- to become one of Asia's first "zero-discharge" pulp mills.
To attempt to achieve this goal, Phoenix also added oxygen delignification 2o its
existing pulp line and initiated a program to use treated wastewater to irrigate cucalyptus
plantations on nearby lands. Phoenix's new pulp line was planned to incorporate the latest
pulping and bleaching technology to help meet this goal. Phoenix's expansion and
environmental upgrading was underwritten by a US $108 million intercst-frec loan from
Finnish development authorities (Reuters News Service 1994b), Sunds Defibrator
supplied an ECF SuperBatch™ fiberline £ for Phoenix's new mill <

At the time of my site visit in August 1994, officials hoped that Phoenix's facilities would
be clean enough to merit eco-certification for its products. If obtained, eco-certification
would position Phoenix as a low-cost "environmental pulp" producer, since a substantial
portion of its pulp is from non-wood (bamboo and kenaf) sources, Such a position could
command premium prices in countrics with "green™” consumer markets -- in the mid-
1990s, Phoenix claimed to be obtaining high prices in Japan for its kenaf pulp for use in
"wood-free" paper products.ﬂ

Advance Agro

Advance Agro is one of Thailand's newest pulp and paper mills. Tt was built in the
northeastern region of the country by the Soon Hua Seng (SHS) group, one of Thailand’s
largest integrated agro-industrial business groups. SHS was mired in controversy in the
1980s for the role of a subsidiary, Suan Kitti, in cutting natural forests to establish
cucalyptus plantations (sec Sonnenfeld 1998a). Originally planned as the "Suan Kitti
Pulp Mill," the mill's name was changed to insulate it from public and political pressure.
Jaakko Péyry and H.A. Simons, a Canadian firm, were hired as technical consultants for
the mill,

SHS, wanting to minimize the impact of the Suan Kitti controversy on government
approval of its proposed pulp and paper complex, hired the Finnish -owned and Bangkok-
based, Presko public relations firm for advice on environmental matters. Sunds
Defibrator provided ECF pulping and bleaching equipment for the mill, which began



operations in 1996. In 1998, Advance Agro formed a "strategic alliance” with the Finnish
Enso Company and Japancsc Oji Paper Co.( Nation 199b).

Indab Kiat

The Sinar Mas Group, a diversified, integrated agro-industrial, real estate and financial
group of companies based in Jakarta, began producing pulp at its IKPP mill in Riau, in
1984, using imported second-hand equipment from one of its Taiwanese joint venture
partners. With substantial production and demand already for its various lines of blecached
paper products, IKPP added a second pulp line (its first new pulp mill) in 1990, using
Kamyr pulping equipment,

IKPP and its sister companies were so wildly successful that, with a downturn in the
world's pulp and paper industry in the 1990s, the group seized on an opportunity to
purchase new pulp and paper technology at "rock bottom" prices. Two new large pulp
lines were built, one (Pulp Mill #8) at IKPP at Pcrawang, and one at PT Wira Karya
Sakti, a sister mill in Jambi province, also on the island of Sumatra. Both are in operation
today with Kvarner's ITC™ ECF pulping and bleaching technologies. Jaakko P&yry has
worked closely with IKPP over the years both in the company's plantation forestry
program and as technical advisor. Funding for the new mills came at lcast in part from
the international corporate bond market.

In 1995, the Sinar Mas Group "spun off™ its pulp and paper interests to Singapore -based
Asia Pulp & Paper Co. Ltd. (APP). Shortly thereafter, APP successfully floated millions
of dollars of corporate bonds on the international markets, including in the USA, for
expanded paper production in India and China. In 1998, APP announced plans to
participate in a joint venture in a pulp mill in the Malaysian Bornco state of Sarawak .
Also in 1998, APP announced a "global strategic alliance" with the Japanese Itochu
corporation (APP 199b). As of the writing of this article, reports suggested that APP had
over US $3 billion in debts on intcrnational capital markets (Reuters News Service 1999),
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Ricir Andalan

The Raja Garuda Mas (RGM) group, headed by the Tanoto family, among Indonesia's
foremost plywood industry entrepreneurs, got into pulp production in North Sumatra in
1988 at their PT Inti Indorayon Utama (PT ITU) cellulose mill. They reportedly used
second-hand equipment for the mill from Finland, including pulping and bleaching
equipment from Rauma Repola, imported via a Taiwancse equipment company the
Tanoto's had an interest in.



Despite a rocky history of engineering and political problems at the PT 11U mill (sce
Soennenfeld 199b), RGM planned what today is onc of Indonesia’s newest, and onc of the
world's largest pulp mills, in Riau, operating as RAPP, RGM hired Jaakko Péyry to
conduct a feasibility study and act as design consultant for the mill. Riau Andalan Pulp
and Paper's entire fiberline, including ECF pulping and blcaching cquipment, was
provided by Sunds Defibrator. Funding for the project came at least in part from the
international corporate bond market,

In 1995, like its competitors, the Raja Garuda Mas group spun off its pulp and paper
companics to a separate, Singapore-based holding company, Asia Pacific Resources
International Holdings Ltd. (APRIL). Like APP, APRIL also sold corporate bonds on
international capital markets to raisc funds for continued cxpansion, In 1997, UPM-
Kymmene initiated a strategic alliance with APRIL, taking partial ownership of various
APRIL facilities. (Onc of UPM-Kymmene's subsidiaries, Sunds Defibrator, had supplied
pulping equipment to the RAPP mill.) In carly 1999, APRIL spun off PT IIU, duc to
continued conflict surrounding that operation (APRIL, 1999).

Summary

Results of three decades of Nordic involvement in the industrialization of Southcast
Asia's forest sector are summarized in Table 1, below. From 1981 through 1996, almost
all bleached kraft pulp mills built in Southeast Asia used Nordic pulping and bleaching
technology (see column 5, "pulping technology supplicr"). 1992-94 were watershed years
for adoption of the more advanced ECF pulping and bleaching technology in Southeast
Asia (sec column 6, "bleaching sequence").* Jaakko Péyry served as contracting
enginecr for approximately two-thirds of those ventures (sce column 7, "contracting
engincer"). The five bleached chemical pulp mills which commenced production in
Southcast Asia from 1994-96, all use technology designed to produce ECF pulp, and to
be adaptable to producing TCF pulp as demanded by global and demestic pulp and paper
markets.

Table 1.
start manufacturer fiber capacity pulping  bleaching contracting  project
date source (admt/yr) technology sequence engineer financing
supplier
1981 Phocnix I kenaf, 100,000 Kamyr C-E-H-D Kléckner- Grindlay
(Thailand)  bamboo, (Sweden) (C/D-E-  Vdest Bank,
eucalyptus D-D) (Germany-  ctal.;
Austria) Thai
Gov't;
Industrial
Finance
Co.

1984 Indah Kiat- MTH 100,000 (used) C/D-EO- Pro-Plan Sinar



Pulp Mill #1
(Indoncsia)

1987 Sabah Forest MTH
Industries
(Malaysia)

1988 Inti
Indorayon
Utama
(Indoncsia)

1990 Indah Kiat -
Pulp Mill #2

pinc

MTH

1992 Siam
Cellulose
(Thailand)

1994 Phocnix T1

1994 Indah Kiat -
Pulp Mill #8

MTH

1994 Wira Karya MTH
Sakti

(Indoncsia)

1995 Riau
Andalan

MTH

bamboo,
eucalyptus

(120,000)

100,000

180,000
(240,000)

180,000

(380,000) Defibrator

50,000

eucalyptus 100,000

380,000

380,000

750,000

Kamyr

Rauma
Repola
(Finland)

Sunds

(Sweden)

Kamyr

Sunds

Defibrator

Kverner
Pulping
(Sweden)
Kvarner
Pulping

Sunds

I-D-E-D (Austria)

C/D-EO- Klckner-
D Voest
(D/C-EO-

D-D)

C/D-EO-
H-D

Sandwell
{Canada)/
Jaakko Poyry
(Finland)

C/D-EO- Jaakko Péyry
D

C-EOP-H Kl&ckner-
Viest

D-EO-D- Jaakko Poyry
D

D/C-
EOP-D-D

Jaakko Péyry

D/C-
EOP-D-D

Jaakko Poyry

D-EO-D- Jaakko Poyry

Defibrator D

Mas;
Yuen
Foong
Yu;
Chung
Hwa

State of
Sabah;
gov't
loans
from
Canada,
Austria &
Germany

Gov't
bank
loans

Sinar
Mas:
Yucn
Foong
Yu;
Chung
Hwa;
public
stock
offering
(Jakarta)

Siamn
Cement

Finnish
Export
Credit
Ltd.

corporate
bonds

corporate
bonds

corporate
bonds



(Indongsia)

1996 Advancc eucalyptus 175,000 Sunds D-EO-D- Jaakko Bangkok
Agro Defibrator D Péyry/ Bank,
{Thailand) HA Simons  Thai

{Canada) Farmers
Bank,
Krung
Thai
Bank,
Common-
wealth
Develop.
Corp.
(UK)

1996 Kiani Kertas MTH 472,000 Beloit/ "four- Péyry/Simons Finnish
(Indongsia) IMPCO  stage" Export

Credit,
Ltd. +7

Table 1. Technology employed in bleached chemical pulp production in Indonesia,
Malaysia, and Thailand, 1981-97 (various sources) =

[Page 36]
Journal of World-Systems Research

Technology innovation

Where had the new technologies come from? In the 1970s and '80s, Sweden and Finland
experienced rising environmental movements and concerns, including those focused on
pulp and paper manufacturing (Hellstrom and Reunala 1995; Raumolin 1992), Nordic
pulp producers -- many of them statc-owned -- were forced to mecet increasingly
restrictive environmental standards -- now among the toughest in the world. Sunds and
Kamyr, in cooperation with university rescarch institutes, launched rescarch and
development programs to modify existing technologies and develop new oncs to meet the
new standards (Nasman and Lindstrom 1994). By the ¢nd of the 1980s, these programs
were bearing fruit, with Sunds' SuperBatch™ technology being launched in 1988, and
Kvarner's ITC™ technology and Ahlstrém's ozone bleaching systems in 1992 (Sunds
Defibrator 1994¢; Kvaerner Pulping 1994; Ahlstrém 1993). In taking a process
reengineering approach to meeting cnvironmental requirements, these firms traveled a
different road than their North American counterparts who focused on developing new
end-of-pipe technologics.



These factors came together in the early 1990s, resulting in the availability of Nordic
environmental pulping and bleaching technelogy, urgent nceds for new markets, and
creative financing. Fortunately for the technology firms, this coincided well with the
needs of Southeast Asia’s new "Tigers." Jaakko Poyry's forestry/forest industry
consulting work provided important contacts and expericnce (Hass 1978; Jaakko Poyry
1993¢g; Ulvila 1994a; Wallgren 1995). The history of local environmental conflicts
around expansion of the industry, restrictive environmental regulations, and growing
green international markets, provided additional reasons for the adoption of
environmentally-friendly technologies in Southeast Asia's pulp sector.

The technologies utilized in these mills are world-class. This is in part a result of local
community, cnvironmental, and regulatory pressurcs. Nordic firms and governments have
become major agents of transformation in Southcast Asia, however, by providing these
technologies as well as the engineering, project management, and financing for many of
these projects,

The long-term trend in the pulp technology worldwide is away from elementally chlorine
(Clz) based, to ECF (ClO3), to closed-process (Edstrom 1994). How fast the industry
moves in any one region depends on a variety of factors, some of which have been
touched on in this paper, including the availability of technology, its price, general world
cconomic conditions, local community conflict, national environmental regulations, the
pull of green consumer markets, etc. The five bleached chemical pulp mills built in
Southeast Asia in the mid-1990s had many of these factors working in their favor.

Social activism will continue to influence how much environmental technology gets
adopted, however, and how it is used. Without continuing pressures from outside forces -
- government oversight, community pressure, consumer demand -- paper producers will
likely optimize their mix of bleaching chemicals to suit their economic needs and product
requirements. Thus for example, while Indah Kiat's Pulp Mill #8 has ECF-capable
technology, the company has run their new line with a chlorine dioxide-clemental
chlorine (D/C) mix (Mcadows 1995),
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Conclusion

What arc the implications of the dynamics analyzed above for world-systems theory?
First of all, the parallel rise of prominence of Nordic pulp technology firms and
development of Southeast Asia’s pulp and paper industries illustrate s the consolidation of
sectorally specific relations -- first cooperative, then increasingly exploitative -- between
core firms and states and their peripheral counterparts, in the context of an ¢volving "new



international division of labor," including peripheral industrialization. This is consistent
with world-systems analysis of the develepment of semiperipheral and weaker
("peripheral-") core states into full core status (Arrighi and Drangel 1986), and of the
tendency towards increasing polarization between core and periphery. Indonesia and
Thailand show limited characteristics of semi-peripheralness in the forest industry/pulp
and paper sector, cspecially since the "Asian Flu" financial ¢risis of 1997, Core -periphery
relations have become increasingly pelarized in the wake of the crisis, as a result of
accelerated mergers, acquisitions and strategic alliances in the forest industry and related
technology sectors globally, including in Southeast Asia.

The sale of capital goods associated with peripheral industrialization -- including now
cleaner production technologics -- has multi-dimensional effects. Contrary to the
conventional wisdom of the "pollution haven" hypothesis, in at lcast some sectors
transnational firms, including technology firms, may actually be leading modernization of
industry in newly industrializing ¢countries, This suggests a further "advantage of
backwardness” (Gershenkron 1966, cited in Chase-Dunn and Hall 1997, ch. 5) -- the
ability to industrialize using ¢leancr production technology.

While arguably "cleaning up" manufacturing in Southeast Asia, sale of capital goods is a
stepping stone in the in¢reased domination of core over peripheral firms, states, and
economies. This is in accordance with Arrighi's contention that:

...the industrialization of the ... periphery has ultimately been a channcl, not of
subversion, but of reproduction of the hierarchy of the world economy...

The relevant distinction is between activities that involve strategic decision
making, control and administration, R&D, on the one hand, and activitics of pure
cxecution, on the other. The core zone tends to become the locus of the "brain"
activities of corporate capital, the peripheral zone tends to become the locus of the
"muscle and nerves” activities ...(Arrighi and Drangel 1986, pp. 56-57) .

as well as Chase-Dunn's and Hall's argument that

upward mobility and transformational action are not necessarily the same thing. It
is possible to succeed within a system without transforming the rules of that
system. And it is possible to change the logic of social action without moving
toward a more powerful or ¢entral location in a system (Chase-Dunn and Hall
1997, ch. 5).

Lastly, this case highlights capabilities and limitations of independent social movements
across the world-system. As in Logan's and Molotch's (1987) work on the political
economy of place and urban growth machines in the USA, social movements have
largely not been able so much to affect the ultimate outcomes of cconomic development,
but rather more to shape conditions under which that development takes place. In recent
decades, social movements been more able to influence the nature but not fact of growth,
development, and industrialization. In the present case, social movement activism has led



to the relative greening of technologics emploved in Southeast Asia's pulp and paper
seetor, while corc-periphery relations have become incrcasingly polarized in the course of
large-scale industrialization of the periphery.
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Notes

1. Presented at the Center for Western European Studies colloquium series, University of
California, Berkeley, April 15, 1999, and an carlier version at the annual meeting of the
Pacific Sociological Association, Seattle, Washington, March 21-24, 1996. This article
was completed while the author was Ciriacy-Wantrup Visiting Scholar at the Institute of
International Studies, University of California, Berkeley. Mr. Marko Ulvila, Tampere
University, and Professor Judith Mayer, Virginia Polytechnic Institute, were instrumental
in the birth of my interest in this topic and have been faithful and encouraging colleagues
and informants in the paper's long gestation, Professor Walter Goldfrank, University of
California, Santa Cruz, also has graciously encouraged this project from its earlicst
stages. Dr. Markku Wilenius, University of Turku, whom 1 encountered by chance at a
mecting of the American Sociclogical Association, was gracious in sharing materials
from his personal Ahlstrom family archives. Professor Jussi Raumolin, University of
Helsinki, kindly sent copies of his published materials, helping me commence this
rescarch, Officers and staff of Finnish and Swedish organizations and institutions too
numerous to name here were universally friendly and supportive. Professors John
Bellamy Foster, University of Oregon and Christopher Chase-Dunn, Johns Hopkins
University, and an anonymous reviewer for the Jowrnal of World Sysiems Research
provided helpful comments on previous drafts. Financial assistance was received from
the Australian-American Educational Foundation (Fulbright Commission); the University
of California; the Switzer Foundation: the Centre for Resource and Environmental
Studies, Australian National University; and Washington State University. The views
expressed here are the author's alone,

. Sonnenfeld (1996). For extended discussions of internal conditions and dynamics in
Indoncsla and Thailand, respectively, sce Sonnenfeld (1996b; 1998a); sec also
Sonnenfeld (1998b).

3. Interview, August 1994,

4. Labor training and availability is, however, very much an issue in peripheral countrics,
as they must continually fight brain drain of talented local engincers and technicians to
higher-waged areas of the world, as well as insufficient development of advanced
training institutions. Advanced human resource development and retention are of



necessity major focuses of newly industrializing countries’ economic development
cfforts.

5. The history of rclations between the two countries goes back centuries. In the 18th
century, Finland was under Swedish rule. Many social and economic tics remain
between the two neighbors.

6. Atthe end of the 20th century, Finland is benefiting once again by its geographic
proximity to Russia. As the Russian economy and society continues its chaotic gyrations,
Finland has become a reliable source of raw materials, business services, consumer
goods, and even a favored tourist destination for its neighbors (Ibrahim 1998).

7. In May 1998, Finland changed its definition of unemployment to bring it into accord
with that of the European Union, Finland's official unemployment rates dropped 1-2 per
cent as a result (sec Statistics Finland 1999). Data for 1981-84 in Figure 2 reflect the old
definition; for 1985-98, the new definition.

8. The availability of large quantitics of raw materials as a positive condition for
economic development is consistent with (Gershenkron 1966, cited in Chase-Dunn and
Hall 1997, ch. 5). Wc¢ know now, after the onset of the "Asian Flu" cconomiic crisis of
the late 1990s, that some of Southcast Asia's rapid growth of the previous decade can also
be attributed to huge, looscly secured speculative investments in the region by the world's
financial conmunity.

9. Here, the structure and organization of these firms arc analyzed largely as they were
during the Southeast Asian boom from the late 1980s through mid-1990s. In the late
1990s, spurred in part by their overextension in Asia, all of these firms were involved in
mergers (Scc below).
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10. In turn, the Repola group was "owned by Pohjola (insurance), Metsa-Serla (forest
group owned by small-scale farmers), llmarinen (insurance), and Merita (bank)" (Ulvila
1996). In 1997, thc Rauma-Repola group merged with the Kymmene Corporation to
become UPM-Kymmene; in 1998, UPMKymmene and the Finnish state launched a joint
venture between Rauma and the Valmet Corporation, the latter a privatized technology
company in which the statc retains the largest block of shares. As of this writing, Sunds
is a subsidiary of the new Rauma-Valmct corporation, jointly owned by UPMKymmenc
and the Finnish state, (Sce below).



11. Elementally chlorine-free (ECF) pulping technologies were developed in response to
cencerns about toxic effects of dioxin, a byproduct of using elemental (gaseous) chlorine
(Cl;) in pulping and bleaching. ECF pulping technologies use chlorine dioxide (C10,), a
compound more stable than Cl; that is nearly as effective in removing lignin from wood
pulp. Other contemporary pulping technologies abandon chlorine altogether, using
bleaching processes based on molecular oxygen (0 ) or hydrogen peroxide (H>O:)- Such
technologies are commonly referred to as totally chlorine-free (TCF).

12. As of this writing, Kvamer Pulping was being merged with the Ahlstrém
Corporation’s Machinery division. (See below).

13. Data from a presentation at a ceremony dedicating the opening of Kvarner Pulping's
new Singapore office, April 1994,

14. Ahlstrém has important historical links with the Jaakko Péyry group (see below),
including through members of the Ehrnrooths, "the richest family in Finland" (Ulvila
1995). Eric Ehrnrooth was one of the founders of Jaakko Péyry Oy, in the late 1950s.

He later went on to head Jaakko Péyry Engineering (Hass 1978). Jan Ehrarooth was an
executive officer of Ahlstrém during the 1970s and '80s (Ahlstrém 1975; 1990; 1991).
Another Ehrnrooth, Casimir, was chairman of the Board of the Kymmene Corporation,
and a founding member of the Board of Directors of the UPMKymmene Corporation (see
below) (UPM-Kymmene 1995). Poyry's "longrange, ten-year 1967-77 program for A.
Ahlstrém’s Varkaus mills ... was followed quite closely and Varkaus became one of
Europe’s most efficient forest products complexes” (Hass 1978).

15, In 1994, prior to its recent spate of mergers, UPM-Kymmene was the second largest
producer of paper in the world, behind only International Paper (Carrere and Lohmann
1996, p. 106).

16. In 1994, Stora and Enso were the fifth and sixth largest paper producers in the world,
respectively (ibid.). Again based on 1994 figures, Stora Enso combined would now be the
largest paper producer in the world.

17. For a detailed account of Enso’s involvement in Indonesian forestry, see Mayer
(1996, pp. 219-229).

18. “Oxygen delignification" is a totally chlorine-free pre-bleaching process used to
remove lignins -- the chemicals which make unbleached paper brown -- from pulp.
Adding this relatively environmentally benign process prior to bleaching facilitates
manufacturers’ obtaining market-acceptable levels of pulp whiteness and brightness while
using less or no elemental chlorine,

19. A "fiberline” is the complete set of technologies used in pulping and bleaching
woody raw materials for producing finished pulp.

20. Site visit, August 1994,



3]
et

Ibid.

\..)
\..)

. Symbols for the different stages of the pulp bleaching process are as follows: 'C'=
clcmcmal chlorine (Cl,); 'D'= chlorine dioxide (CI0O,); 'E'= extraction, with sodium
hydroxide (NaOH), 'O’ = oxygen (02), P’ = hydrogen peroxide (H:02); 'H'= hypochlorite
(NaOCl or CaJOCI];) (Smook 1992).

23. Current capacities and bleaching sequences are in parentheses. 'MTH'= mixed
tropical hardwoods.

24. Minister Sarwono Kusumatmadja, of Indonesia’s Environmental Impact Management
Agency (BAPEDAL), declared in December 1993 that all new pulp mills in his country
'had to be ECF or better’ (World Paper 1994c¢). In Thailand, government officials use
stringent site-licensing reviews as well as pollution guidelines to minimize new pulp
mills' environmental impact.

[Page 40]
Journal of World-Systems Research

References

Ahlstrom. 1949, A, Ahlstrom Osakeyhtio. Helsinki: A. Ahlstrom Osakeyhtio Co.
Ahlstrom. 1963. A. Ahlstrom Osakeyhtio. Helsinki: A. Ahlstrom Osakeyhtio Co.
Ahlstrom, 1975, "Annual report, 7/1/74-6/30/75." A, Ahlstrom Ogakeyhtio, Helsinki,
Ahlstrom. 1990, "Annual report, 1989." A. Ahlstrom Corporation, Helsinki.
Ahlstrom. 1991, "Annual report, 1990." A, Ahlstrom Corporation, Helsinki.
Ahlstrom, 1992, "Annual report, 1991." A, Ahlstrom Corporation, Helsinki,
Ahlstrom. 1993, "Annual report, 1992." A. Ahlstrom Corporation, Helsinki.

Ahlstrom. 1994a. "The Ahlstrom story: a small seedling grows into a big tree.'
[corporate brochure] A. Ahlstrom Corporation, Helginki, November,

Ahlstrom. 1994b. "Annual report, 1993." A. Ahlstrom Corporation, Helsinki.

Ahlstrom, 1995, "Annual report, 1994." A, Ahlstrom Corporation, Helsinki,



Alestalo, Marja. 1993, "Science and the welfare state program: the growth of state
activism in Finland." Knowledge and Policy 6 (1), Spring, pp. 52-66.

AMS. 1998. "Employment rising nationwide." Gnesta, Sweden: Swedish National
Labour Markct Board (AMS). [Online.] Available:
http://www.amv.se/ams/rapport_eng/iscken981 L.htinl. Access date: April 1, 1999,

APP, 1998a. "Bormeo Pulp & Paper SDN BHD." Singapore: Agia Pulp & Paper Co.
[Online.] Available: http://www.asiapulppaper.com/borneo.htin. Access date: October 22,
1998.

APP. 1998b. "Other information [Itochu]." [press release] Singapore: Asia Pulp & Paper
Co. [Online.] Available: http://www.asiapulppaper.convf other.htin, Access date:
October 22, 1998,

APRIL. 1999, "APRIL announces requisite approvals for spin-off of Indorayon
received.” [press release] Singapore: Asia Pacific Resources International Holdings Ltd.
[Online.] Available:

http://biz.yvahoo.com/prmews/9901 1 5/april requ_1.html. Access date: March 25, 1999.

Arrighi, Giovanni, ed. 1985, Semiperipheral development: the politics of southern Europe
in the twentieth century. Beverly Hills, Calif.: Sage.

Arrighi, Giovanni. 1996, "The rise of East Asia: world systemic and regional aspects.”
International Journal of Sociology and Social Policy 16 (7/8), pp. 6-44,

Arrighi, Giovanni and Jessica Drangel. 1986. "The stratification of the world-economy:
an exploration of the semiperipheral zone." Review 10 (1), pp. 9-74.

[Page 41]
Journal of World-Sysiems Research

Bergesen, Albert and Laura Parisi. 1997, "Discovering the environment." Journal of
World-Systems Research 3 (3), Fall, pp. 364-368, [Online,] Available:
http://jwsr.ucr.edu/.

Bunker, Stephen G. and Paul S. Ciccantell. 1995, "Restructuring markets, reorganizing
nature: an examination of Japanese strategies for access to raw materials." Journal of
World-Systems Rescarch 1 (3), pp. 1-62. [Online.] Available: http://jwsr.ucr.edu/,

Carrere, Ricardo and Larry Lohmann, 1996. Pulping the South. London: Zed Books.



Chase-Dunn, Christopher. 1989. Global formation: structures of the world-economy.
Oxford, UK: Basil Blackwell.

Chase-Dunn, Christopher K. and Thomas D, Hall. 1997, Rise and demise: comparing
world-systems. Boulder, CO: Westview Press,

Chew, Sing C. 1997. "For naturc: deep greening world-systems analysis for the 21st
century," Journal of World-Systems Rescarch 3 (3), Fall, pp. 381-402, [Online.]
Available: http://jwsr.ucr.edu/,

Cribb, Julian. 1994, "Modern industrial Vikings begin high-tech conquest.” The
Australian, [Sydney] July 4, p. 11.

Economist, The. 1995, "Finland: mugged by bear." March 25, p. 55.

Edstrom, Sven, 1994, "The closcd pulp mill - vision or reality?” in Asian Paper '94 -
technical papers presented by Kvacrner Pulping.

Enso Oyj. 1998, "Enso Oyj and Advance Agro PCL of Thailand agree on cooperation.”
[press release] [Online.] Available:
http://www.enso.com/corporate/press/1998/290698cng.html .

Eskeland, Gunnar S. and Ann E. Harrison. 1997, "Moving to greener pastures?
Multinationals and the Pollution Haven Hypothesis."” Policy Working Paper, No. 1744.
World Bank, Washington, D.C., January.

Gereffi, Gary and Miguel Korzeniewicz. 1990, "Commodity chains and footware exports
in the semiperiphery.” Pp. 45-68 in Semiperipheral states in the world-cconomy, William
G. Martin, ed. New York: Greenwood Press.

Gershenkron, Alexander. 1966, Economic backwardness in historical perspective: a book
of essays. Cambridge, Mass.: Belknap Press.

Hass, Leonard. 1978, "Jaakko Poyry's years of phenomenal growth." Pulp and Paper
International 20 (9), August, pp. 45-48.

[Page 42]
Journal of World-Systems Research

Hcllstrom, Eeva and Aarne Reunala. 1995. "Forestry conflicts from the 1950s to 1983."
Research Report, No. 3. European Forestry Institute, Joensuu, Finland.



Holsti, Kal J. 1986. "Politics in comunand: foreign trade as national security policy.”
International Organization 40 (3), Summer, pp. 643-671.

Hornborg, Alf. 1998. "Ecosystems and world systems: accumulation as an ecological
process." Journal of World-Systems Research 4 (2), Fall, pp. 169-177. [Online.]
Available: http://jwsr.ucr.edu/.

Ibrahim, Yousscf M. 1998, "The Finns find glitter in Russia's shadow." [Online.]
Available: http//www.nytimes.com.

Jaakko Poyry. 1993a. "Jaakko Poyry consulting review." [corporate brochure]
December.

Jaakko Poyry. 1993b. "Jaakko Povry Group - in brief." [corporate brochure] December.

Jaakko Poyry. 1993c. "JP-International worldwide contracting." [corporate brochure]
January.

Jaakko Poyry. 1993d. "Know-How Wire 1/93." [corporatc magazine] Vantaa, Finland.
Jaakko Poyry. 1993e. "Know-How Wire 2/93." [corporate magazine] Vantaa, Finland.

Jaakko Poyry. 1993f. "References: consulting assignments; sclected recent references.”

Jaakko Poyry. 1993g. "References: experience in Asia Pacific.”
Jaakko Poyry. 1993h. "Refcrences; experience in non-wood fibres."
Jaakko Poyry. 1994a. "Jaakko Poyry Group - address list." February 25.

Jaakko Poyry. 1994b. "Jaakko Poyry's multiclicnt study services." [advertising flier]
Vantaa, Finland, March.

Kerski, Anita. 1995. "Pulp, paper and power: how an industry reshapes its social
environment.” The Ecologist, July/August.

Kvacrner, 1998a. "Ahlstrom and Kvacrner to merge pulp and paper machinery
businesses.” Deccember 17.

Kvacrner, 1998b, "Kvaerner announces interim results,” September 2,

[Page 43]
Journal of World-Systems Research



Kvacrner Pulping. 1994, "The front-runner in process technology." [corporate brochure]
Kwvacrner Pulping AB, Karlstad, Sweden, March,

Laakso, Aku-Pekka. 1998, "Finnish industry: a modern day Cinderella story." [Online.]
Available: http://virtyal finland. fi/finfo/english/teollisyus html,

Leonard, Jeffrey H. 1988. Pollution and the struggle for the world product: multinational
corporations, environment, and international comparative advantage, Cambridge, UK:
Cambridge University Press.

Lindstrom, Lars-Ake. 1999, Personal communication, February 9.

Logan, John R. and Harvey Molotch. 1987, Urban fortunes: the political economy of
place. Berkeley: University of California Press.

Marchak, M. Patricia. 1995. Logging the globe. Montreal: McGill-Queens University
Press.

Mayer, Judith Hannah. 1996. "Trees vs. trees: institutional dynamics of indigenous
agroforestry and industrial timber in West Kalimantan, Indonesia." Ph.D. Thesis,
University of California, City and Regional Planning, Berkeley.

Mecadows, Donald G, 1995, "Indonesia: emerging as pulp and paper production giant,"
Tappi Journal 78 (6), June, pp. 43-49.

Nasman, Lars and Lars-Ake Lindstrom. 1994, "A decade of technological change in kraft
pulping focusing on emissions, quality and operating costs," [pamphlet] Sunds
Defibrator, Sundsvall, Sweden, April.

Nation, The. 1998a. "Finland's Enso joins pulp maker [Advance Agro]." Bangkok:
[Online.] Available:

bttp://203.146.51 4/nationnews/1998/199806/19980630/28150.html . Access date:
October 19, 1998,

Nation, The. 1998b. "Two foreign firms take 25.4% of AA [Advance Agro]." Bangkok:
[Online.] Available:

http://203.146.51 4/nationnews/1998/199809/19980929/32398.html . Access date:
October 19, 1998,

OECD. 1989a. OECD Economic Surveys: Finland, 1988/1989. Paris: Organisation for
Economic Co-Operation and Development.



OECD. 1989b. OECD Economic Surveys: Sweden, 1988/1989. Paris: Organisation for
Ecenomic Co-Operation and Development.

OECD. 1991a. OECD Economic Surveys: Finland, 1990/1991. Paris: Organisation for
Economic Co-Operation and Development,

OECD. 1991b. OECD Economic Surveys: Sweden, 1990/1991. Paris: Organisation for
Economic Co-Operation and Development,

OECD. 1992a. OECD Economic Surveys: Finland, 1991/1992. Paris: Organisation for
Economic Co-Operation and Development.

[Page 44]
Journal of World-Systems Research

OECD. 1992b. OECD Economic Surveys: Sweden, 1991/1992, Paris: Organisation for
Economic Co-Operation and Development.

OECD. 1993. OECD Economic Surveys: Finland, 1992-1993. Paris: Organisation for
Economic Co-Operation and Development.

OECD. 19%94. OECD Economic Surveys: Sweden, 1993-1994., Paris: Organisation for
Economic Co-Operation and Development.

OECD. 1995. OECD Economic Surveys: Finland, 1994-1995. Paris: Organisation for
Economic Co-Operation and Development,

Raumolin, Jussi. 1984. "The world economy of forest products and the comparative study
of the development impact of the forest sector." Pp. 188-211 in Yearbook 1983/1984,
Finnish Society for Economic Research, ed.

Raumolin, Jussi, 1990, "Restructuring and internationalization of the Finnish forest,
mining and related engineering industries.” Pp. 8-22 in Unfamiliar territory: the reshaping
of European geography, Michacl Hebbert and Jens Christian Hansen , eds. Aldershot, UK:
Avebury.

Raumolin, Jussi. 1991, "The transfer and creation of technology in the world economy
with special reference to the mining and forest sectors,” Pp. 127-150 in World industrial
restructuring and north-south cooperation, K. Kiljunen and R.M. Avakov, cds. Helinski:
University of Helsinki. Institute of Development Studies.



Raumolin, Jussi. 1992, "The diffusion of technology in the forest and mining sector in
Finland: the shift from the ebject te the subject of transfer of technelogy.” in Mastering
technology diffusion - the Finnish experience, S. Vuori and P. Yla-Anttila, ¢ds. Helinski:
ETLA (The Research Institute of the Finnish Economy).

Raumolin, Jussi. 1993. "Ahlstrom: shift from forest products company to environmental
technology.” Discussion Papers, No. 458, ETLA (The Rescarch Institute of the Finnish
Economy), Helinski, December 27.

Reuters News Service. 1994a. "Finland: Rauma divisions record improved order
backlogs." June 21.

Reuters News Service. 1994b. "Thailand: Phoenix chief responds to Globex ad
campaign.” June 10.

Reuters News Service. 1999, "Asia Pulp to reduce debt-to-equity ratio." Singapore:
[Online.] Available: http://biz.vahoo.com/rf/990408/d.htinl. Access date: April 8, 1999,

Smook, Gary A. 1992. Handbook for pulp and paper technologists. 2nd edition.
Vancouver, Canada: Angus Wilde Publications.

[Page 45]
Journal of World-Systems Research

Sonnenfeld, David A. 1996a. "Greening the tiger? Social movements' influence on the
adoption of environmental technologics in the pulp and paper industries of Australia,
Indongesia, and Thailand.” Ph.D. Thesis, University of California, Sociology, Santa Cruz,
Calif.

Sonnenfeld, David A. 1996b. "Social movements, environment, and technology in
Indonesia’s pulp and paper industry.” Asia Pacific Viewpoint 39 (1), April, pp. 95-110.

Sonnenfeld, David A. 1998a. "From brown to green? Late industrialization, social
conflict, and adoption of environmental technologics in Thailand's pulp and paper
industry.” Organization and Environment 11 (1), March, pp. 59-87.

Sonnenfeld, David A. 1998b. "Logging v recycling: problems in the industrial ecology of
pulp manufacturing in South-East Asia.” Greener Management International (22),
Summer, pp. 108-122,

Statistics Finland. 1996. "Employment statistics.” Hclsinki: [Online.] Available:
http://www stat.fi.




Statistics Finland. 1999a. "Finland in figures: unemployment." Helsinki: [Online.]
Available: http//www stat. fi/tl/tp/tasku/tyel2en html . Access date: April 1, 1999,

Statistics Finland. 1999b. "Harmonised statistics on uncmployment from Statistics
Finland and the EU." [press release] Helsinki: [Online.] Available:
http://www stat. fi/tk/tp_tied/tiedotteet/v98/1087¢le. html. Access date: April 8, 1999,

Statistics Sweden. 1996, "Employment statistics." [Online.] Available:
http://www.scb.se.

Stora Enso Qyj. 1998, "Stora Enso started operation.” [press relcase] [Online.] Available:
http://www storacnso.com/presscenter/press1998/231298 htinl.

Sunds Defibrator, 1993. "Project report: Union Camp bleaching line for C-Frec Pulp."
Sundsvall, Sweden, May,

Sunds Defibrator, 1994a. "Chemical Pulping News." [newsletter] Sundsvall, Sweden,
April.

Sunds Defibrator, 1994b. "Processing of nonwood plants." [pamphlet] Sunds Defibrator,
Sundsvall, Sweden, November.

Sunds Defibrator. 1994¢. "SuperBatch: the most advanced cooking technology.”
[promotional brochure] Sundsvall, Sweden, January.

Ulvila, Marko. 1994a. Indonesian selluloosateellisuus: Suomalaiset mukana sademetsien
havityksessa (The Indonesian pulp industry: Finland's role in destroying the rainforest).
Translated by Illka Lakanemicn. Tempere, Finland: Ymparisto ja Kcehitys (Coalition for
Environment and Development).

Ulvila, Marko, 1994b. Personal communication, August 29,

Ulvila, Marko. 1995, Personal communication, June 2.

Ulvila, Marko. 1996. Perscnal communication, March 18.

[Page 46]
Jowurnal of World-Systems Research

UPM-Kymmene, 1995, "Kymmene Corporation and Repola Corporation to merge."
[press release] [Online.] Available:



http://handout.partnergroup.com/upm/news/kvinrep.html .
Access date: April 2, 1999,

UPM-Kymmene. 1997, "Agreements signed in UPM-Kymmene and APRIL alliance."
[press release] [Online.] Available:
http://handout.partnergroup.com/upm/news/agreeme.html.

UPM-Kyminene. 1998, "Merger of Rauma and Valmet." [press release] [Online. ]
Available: http://handout.partnergroup.com/upm/news/raumavalmet.html .

Virtual Finland. 1998. "Pulp and paper industry mergers." [Online.] Available:
http:/virtual. finland fi'news.

Wallerstein, Immanuel. 1979, The capitalist world-economy. Cambridge, UK:
Cambridge University Press.

Wallgren, Thomas. 1995, "Forest colonialism: behind development aid.” in Behind the
forests, Riitta Vaisimaa, ed. Helsinki: Vihrea Sivistys - ja Opintokeskus/Green Cultural
Education Centre. [Online.] Available: http://www helsinki.fi/~ajncuvon/dodo. html,

Wilenius, Markku. 1999, Persenal communication, January 13.

World Paper, 1994a, "Cigarcttes to finance pulp mill." 219 (10). Benn Publications,
Tonbridge, Kent, UK, October , p. 13.

World Paper. 1994b. "Enso to start Indonesian forest project.” 219 (7/8). Benn
Publications, Tonbridge, Kent, UK, July/August, p. 14.

World Paper. 1994¢. "Indonesia set to ban chlorine.” 219 (7/8). Benn Publications,
Tonbridge, Kent, UK, July/August , p. 14,

World Paper. 1995, "Enso enters joint wood project.” 220 (3). Benn Publications,
Tonbridge, Kent, UK, March , p. 12,

[Page 47]
Journal of World-Systems Research





