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Abstract

This article presents the first major study of the changing perspectives, politics
and practices in the controversial field of herbicide helicopter spraying of
Norwegian forests. The politics and practices that led to substantial spraying in
Norwegian woods were developed in the 1950s and it became common practice
in the 1960s and 1970s. It was gradually reduced from the mid-1980s, and
especially from 1991 when economic subsidies were redrawn. The decline was
driven by public protest, motivated by outdoor interests, landscape aesthetics,
and health and environmental concerns. Knowledge, policy, legislation and
practices went through significant changes between 1955 and 1995, making
the regime of the early 1960s appear as almost entirely the opposite to that
of the early 2000s. The key figures who built and embodied the old regime,
however, never lost their faith in it as the superior and necessary way for the
future of forestry.
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Introduction’

‘Any plant that grows where we do not want it to grow.” This was the succinct
definition of weeds which the forestry experts in the department of weed control at
the Norwegian State Pesticide Authority conscripted into theory and practice between
1950 and 1995.2 A definition like this was not uncommon elsewhere. It was one of
many different definitions used in the fields of agriculture, gardening, infrastructure
and green space maintenance. In native Norwegian forests, however, there were
numerous species and plants. Still, this definition was dominant for half a century,
and guided professional instruction on how to manage forests and produce timber for
decades through aerial spray of toxic herbicides.

1 Vidar Fagerheim Kalsis was scientific assistant on this project in the spring term 0f 2019 and in particular worked
with examining the sources in the archives of the forestry organisations and the forest section of the Department of
Agriculture. The author extends her warm recognition and gratitude to Kalsds for his contribution in this early phase
of this project.
2 Arne Bylterud, ‘Kjemiske midler mot ugras’, in Skogbruksboka, vol. 2, ed. Ola Borset (Oslo: Skogsforlaget A/S,
1962), 345 ff.
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This article investigates the practices of helicopter spraying of herbicides in Norwegian
forests between the 1950s and 1990s by focusing on the political and legal framework
that determined the work of the State Pesticide Authority, forestry organisations and
the forestry mentoring system. In it, we answer the following research questions: how
and why did the practice of spraying forests with herbicides develop, and how did it
change over time? How was it carried out, and what substances were sprayed on the
forests? What institutions and organisations were involved in the decision making,
administration, discussions and the concomitant contestations and controversies that
arose over the issue?

This article uses primary documents in the Norwegian public archives of the State
Pesticide Authority (SPA), the Poison Commission of the Department of Agriculture
(DA), the Department for Environment Protection (DEP) and the non-governmental
organisation (NGO) the Norwegian Society for the Conservation of Nature (NNVF).
It also examines Official Norwegian Reports (NOUs) and the Norwegian register
of legislation. Together these sources will cover different aspects of this issue over

the period.

Previous research

While historical literature on pesticides has proliferated, there has been little historical
research on the use of pesticides in the Norwegian context until recently, and
nothing on forest herbicides. The major historical works on forestry and agriculture
completely omit this subject.” So do comparative studies on forestry between 1950
and 1995.% The use of pesticides in Norwegian and Scandinavian gardening and
agriculture between 1875 and 1995 has in recent years been studied by May-Brith
Ohman Nielsen® and Anne Jorunn Froyen.®

3 Bjorn Bekkelund, Den menneskeskapte skogen. Fro, planter og kulturarbeid i Norge giennom 300 dr (Elverum: Det
norske skogfreverk og Anno skogmuseum, 2020); Anne Jorunn Froyen, ‘Fyll Jorden og legg den under dere’ (PhD diss.,
University of Agder, 2022), 21. Froyen observed this for Reidar Almés et al, Norges Landbrukshistorie (Oslo: Samlaget,
2002).

4 Eeva Hellstrdm and Aarne Renunala, Forestry Conflicts from 1950 ro 1983. A Review of a Comparative Study of
USA, Germany, France, Sweden, Finland and Norway. European Forest Research Institute Report 3-1995 (Joensuu:
European Forest Institute, 1995); Eeva Hellstrdm, Environmental Forestry Conflicts, Forest Policies and the Use of Forest
Resources. Recent Developments in USA, Germany, France, Sweden; Finland and Norway. European Forest Institute
Working Paper 7-1996 (Joensuu: European Forest Institute, 1996); Jan Oosthoek and Richard Hélzl, Managing
Northern Europes Forests. Histories from the Age of Improvement to the Age of Ecology (Oxford: Berghahn, 2018).

5 May-Brith Ohman Nielsen, ‘Kverk Krekene! Strategier for 4 selge liv og ded til norske hageeiere 1945-1975’,
in A selge liv og dod, ed. May-Brith Ohman Nielsen (Joensuu: University Press of Eastern Finland, 2014); May-Brith
Ohman Nielsen, Smd Paradiser: Hager giennom et drhundre (Kristiansand: Portal akademisk, 2015); May-Brith Ohman
Nielsen, ‘Syntheticising Scandinavia: The Introduction of Synthetic Pesticides to Scandinavian Gardens, 1945-1952’,
Journal of the History of Science and Technology 14 (2020); May-Brith Ohman Nielsen, ‘Circulating Silence. The Reaction
to Rachel Carson’s Book Silent Spring (1962) in Scandinavian Gardening Magazines’, Journal of the History of Science
and Technology 17 (2023); May-Brith Ohman Nielsen, 7he Poison Commission (forthcoming, 2025).

6 Anne Jorunn Froyen, ‘Fyll Jorden’; Anne Jorunn Froyen, ‘Influencing for Results: Bees, Beekeepers and
Norwegian Pesticide Legislation’, Journal of the History of Science and Technology 13 (2019).
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There is also a notable paucity of historical research on the spraying of forests using
herbicides in other countries, and this lacunae has been confirmed by other scholars.”
The most relevant publications for my Norwegian study have been made by Swedish
scholars. Ebba Lisberg Jensen, and Lars Ostlund et al. concur that a mixture of the
phenoxy acids 2,4-D and 2,4,5-T was sprayed in Swedish forests on a large scale
between the late 1940s and 1982, with temporary halts in 1971-74 and 1980-82.%
Studies in the Finnish language have unfortunately been difficult to locate.’

It is documented that Western countries used phenoxy acids as weapons of chemical
warfare in Indochina, Malaya and Vietnam during the 1960s and 1970s. The most
well-known and studied case of helicopter herbicide spraying is the infamous use
of enormous amounts by the US Army on Vietnamese crops, forests and villagers
as a biocide weapon of war between 1961 and 1971. This aerial spraying especially
involved the combination of the phenoxy acids 2,4-D and 2,4,5-T, also known as
Agent Orange, and also even higher dose mixtures.'” Hay has studied herbicide
forest spraying in Arizona, California and Oregon in the postwar period."" The long-
standing use of phenoxy acids and other herbicides, such as glyphosate, is known in
forestry in Canada, the United States, New Zealand, Brazil, Columbia and Chile,
among others. However, it has been difficult to establish whether these practices have
been subject to systematic historical studies.

On the perspective of aviation pesticide spraying technologies and practices seen from
the perspectives of the pilots, two interesting studies especially complement mine and
should be highlighted: the first is by Mark Kullberg, who has studied aerial forest
spraying in Eastern Canada. He examines an earlier period, 1913-30, and the use
of insecticides, mainly arsenic dusting against hemlock looper (Lambdina fiscellaria)
and spruce budworms (Choristoneura fumiferana), for aesthetic purposes, pushed for
by recreational property owners to enhance the landscape views from their holiday
retreats. Thus the period, perspectives, politics and pesticides are quite different
from my current study, while the aviation challenges may have more similarities."
The second study is by David D. Vail, who examines agricultural aviation in the

7 Lars Ostlund et al., “The war on deciduous forest: Large-scale herbicide treatment in the Swedish boreal forest
1948 to 1984”, Ambio 51 (2022).

8  Ebba Lisberg Jensen, ‘Sitt stopp for sprutet! Fran arbetsmiljoproblem till ekologisk risk i 1970-talets debatt om
hormoslyr och DDT i skogbruket', in Miljéhistoria dver grenser, ed. Fredrik Bjork et al. (Malmé: Malmé Hégskola,
2006), 197-230; Ostlund, “The war on deciduous forest’.

9 Hellstdm, Environmental Forestry Conflics.

10 Jeanne Manger Stellman et al., “The extent and pattern of usage of Agent Orange and other herbicides in
Vietnam', Nature 4222 (2003): 681-7; Amy M. Hay, ‘War and Peace. The Phenoxy Herbicides', in Hazardous
Chemicals. Agents of Risk and Change, 1800-2000, ed. Ernst Homburg and Elisabeth Vaupel (New York: Berghahn,
2019), 328-53; Amy Hay, The Defoliation of America: Agent Orange Chemicals, Citizens, and Protests (Tuscaloosa:
University of Alabama Press, 2022); David Biggs, “The Chemical Platoon, the Abandoned Base, and the Village.
Human Experiences of Multiple Toxic Timescapes in Vietnamy, in Toxic Timescapes: Examining Toxicity across Time
and Space, ed. Simone Miiller and May-Brith Ohman Nielsen (Athens: Ohio University Press, 2023), 107-29.

11 Hay, The Defoliation of America.

12 Mark Kullberg, Killing Bugs for Business and Beauty: Canada’s Aerial War Against Forest Pests 1913—1930 (Toronto:
University of Toronto Press, 2022).
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grasslands of the Great Plains of North America with a special focus on the pilots, the
development of aircraft technology and spraying equipment, and the improvement of
spraying methods and procedures to increase effectiveness, reduce field damage and
risk for people involved in the operations. He also studies how pilots, landowners
and pesticide experts discussed and negotiated spraying schemes, chemicals,
dosage and cost benefit assessments and shared experiences, and underlines the
importance of understanding regional differences in pesticide spraying infrastructures
and practices. The period covered is from 1945 to around 1962, and the chemicals
in focus are mainly the insecticides DDT and Parathion and the herbicide 2,4-D,
of which the latter also figures in my study."

Although this study concerns agricultural plains but not hills and forests, and
aeroplanes but not helicopters, there may be historical similarities between the
different practices, especially with regard to spraying equipment and risk assessment.
However, these are not the focus of my current study. I thus consider the above two
studies valuable but historiographically complementary to mine with regard to periods,
geography, chemicals, landscape and ecology, as well as their approach to social
and political context. Together they underline the significance of giving attention
to regional context and time periods in historical pesticide studies, especially where
there is such a strong common theme as aircraft pouring poisons from the sky.

From forests to timber plantations

The period between 1945 and 1972 represented years of modernisation and economic
growth, and forestry played an important role as a vital export sector. The Norwegian
forestry industry consisted of three forest-owning groups. The most numerous were
smallholders and small farmers, for whom small-scale forestry was part of their
combined income. They owned around 70 per cent of the productive forest. Many of
them co-operated through a system of guidance and an operational service organised
by the Norwegian Forest Owners’ Federation (NSF). Around 15 per cent of the forest
areas were held by large owners. They were the spearhead of commercial forestry and
new technologies, including herbicides and helicopters. The third category comprised
forests under public, mainly state, ownership, which were run from 1957 by the
Directorate of State Forests.'*

13 David D. Vail, Pesticides, Aerial Spraying, and Health in North Americas Grasslands since 1945 (Tuscaloosa:
University of Alabama Press, 2018).

14 Lars Helge Frivold and Asbjorn Svendsrud, ‘State Forestry in Norway’, in Managing Northern Europes Forests:
Histories from the Age of Improvement to the Age of Ecology, ed. Jan Oosthoek and Richard Hélzl (Oxford: Berghahn,
2018), 2204,
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A governmental forest commission appointed in 1951 concluded that Norwegian
timber production could be doubled through a system of subsidies, co-operation
and mentorship. From 1953-54 onwards all forest municipalities were obliged to
offer forest mentoring services to small-scale foresters showing them how to run their
forests and implement government policy and the ideals of the industry. From 1956
a national forest development fund, Skogtiltaksfondet, provided economic support for
planting spruce, building forest roads and investing in machinery and infrastructure.

The forestry policy included ambitious plans for the afforestation of spruce in western
Norway, a region that had only a low productive area of spruce.”” Western Norway
had more exposed coastal climates with low vegetation adaptation and areas of
mixed conifer and deciduous forests of birch, rowan, aspen, alder and willow. Inside
sheltered fjords and on sunny hillsides in the south were rich deciduous forests of
oak, linden, hazel, elm, maple and ash. Within this forestry policy logic, large parts
of western Norway were thus covered with commercially ‘low-grade’ broad-leaved
trees, and the plan was to clear-cut 146,000 ha of forest and replant it with spruce.'
This idea of transforming entire landscapes and forest ecologies had a great impact on
thought and mindsets within large commercial forestry and among many small forest
owners. This was essential in cultivating acceptance of herbicide use.

The maximum timber production policy coined the term ‘unsatisfactory forests’
and was underlined by the Forestry and Protective Forests Act that was proposed in
parliament in 1962, became a statute in 1965 and served to streamline practices."”

The decades from the late 1940s until the 1970s witnessed rapid changes in forestry,
amounting to a sylvicultural revolution. Power saws and tractors reduced the need for
workers, numbers of whom dropped from 37,000 in 1950 to around 8000 in 1978-
79, while the quantities of extracted timber stayed approximately the same.'® Stronger
lumber lorries terminated the dependence on floatable rivers. Heavy machinery and
construction of numerous new forest roads with financial support from government
and industry facilitated the move to clear-cutting as the dominant way of conducting
forestry. Clear-cutting enabled active regeneration and the management of evenly
aged forests."”

15 Landbruksdepartementet 1954: Innstilling 1 fra Skogkommisjonen av 1951 om Skogreising Vestafjells.

16 Ibid., 10.

17 Ot. Prp. Nr. 38. (1961-62). Om lov om skogproduksjon og skogvern, stortinget.no/no/Saker-og-publikasjoner/
Stortingsforhandlinger, passed Parliament in May 1965, lovdata.no/dokument/NLO/lov/1965-05-21, accessed
13 February 2025.

18  Paul Tage Halberg, Bjelker i Bygde-Norge: skogeierorganisasjonen og skogbruksnaringnen 1894-1994 med fokus pa
Glomma-Vassdraget (Elverum: Glommen Skogeierforening, 1999), 624.

19  Frivold and Svendsrud, ‘State Forestry in Norway’, 221-4.


http://stortinget.no/no/Saker-og-publikasjoner/Stortingsforhandlinger
http://stortinget.no/no/Saker-og-publikasjoner/Stortingsforhandlinger
http://lovdata.no/dokument/NLO/lov/1965-05-21
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‘Any plant that grows where we do not want
it to grow’

Although pesticides had a history in Norway dating back to the nineteenth century,
their use escalated in the twentieth century. A new generation of synthetic insecticides
was marketed from 1945 onwards, and synthetic herbicides including phenoxy acids
were introduced to Norway from 1948 and adopted in agriculture, gardening, plant
nurseries and commercial fruit production.”® A larger potential market for these
herbicides, however, was commercial forestry.

The adoption of pesticide practices in Norwegian forestry was intricately intertwined
with other historical processes. These were the development of global chains in
the marketing of major herbicides, new industrial ambition in the commercial
forestry sector, and the consolidation of the weeds and forestry sections of the SPA.
In addition, this was spurred by the expansion of the nationwide forestry test stations,
research projects on pesticides, extended forestry education, a nationwide mentoring
system for foresters, and technological developments in chemicals, spray equipment,
helicopters, forestry machinery and infrastructure. Furthermore, there were changing
mindsets and ideas on forests, poisons, the environment, notions of harm, expertise,

knowledge and authority.

In 1962, the leading authority in Norwegian forestry research, Arne Bylterud, set
out orthodox Norwegian forestry practice in the standard Norwegian reference book
for forestry and forest owners, Skogbruksboka. He noted that ‘any plant that grows
where we do not want it to grow’ was the only definition of ‘weed’ that could work
in forestry.”! Bylterud started his work in the weed department of the State Pesticide
Authority (SPAW) in 1948 and worked there in different positions and capacities
until his retirement in 1988. He was first a forest research assistant, then head of forest
research, herbicide testing and selections, and in some periods was the leader until he
formally became state consultant for pesticides in 1968—75, then leader of the SPAW
and weed research in 1975-88.% Bylterud was also a member of the DA’ Poison
Commission from 1956 to 1980, and its vice chair from 1960 to 1980. Together with
Kire Lund-Haie, his close colleague, companion and often second in command, who
followed an almost similar career in the SPA, they were the two leading figures in the
politics, administration and ideology of extensive herbicide spraying of Norwegian
forests. These two men created, embodied, enforced and entrenched the practice
of forest herbicide spraying.”

20 Ohman Nielsen, Smd Paradiser, 206-14; Ohman Nielsen, ‘Kverk Krekene!’; Ohman Nielsen, ‘Syntheticising
Scandinavia’; Ohman Nielsen, ‘Circulating Silence’; Froyen, ‘Influencing for Results’; Froyen, ‘Fyll Jorden’.

21 Bylterud, ‘KjemiskeKjemiske midler mot ugras midler mot ugras’, 345 ff.

22 Arne Bylterud, ‘Ugrasforskningen gjennom 100 &r, in Plant Protection in Norway 1891-1991, Norwegian
Agricultural Research, Supplement no. 10 (Oslo, 1991), 148-59.

23 Bylterud, ‘Ugrasforskningen’; see also Ohman Nielsen, 7he Poison Commission.
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In his standard textbook Bylterud explained why this definition of a weed was the
only one that could possibly work in forestry; numerous plants in the forests could
be both useful and weeds at the same time. Plants like birch, oak, aspen and smaller
species could outgrow and hinder the quick replanting of areas of new conifers after
a complete logging by depriving them of light and nutrition.* Thus this limitless
definition of weeds was derived from this ‘totalitarian’ and functional perspective of
the priority of conifers over all other forest plants.

Within gardening and agriculture, farmers and their advisers could be more specific
about which unwanted plant species to kill. Thus, the experts often recommended
more species-selective herbicides. In forestry, however, any wild plant or species could
be considered a weed, depending on the size of the preferred conifers. In wild or
semi-wild forests, plants live in integrated ecosystems of many species. Newly planted
spruce or pine could be shadowed by lots of different plants. If foresters wanted to
use chemicals to kill all unwanted plants in a conifer plantation they had to adopt
herbicides that could kill many different species at the same time. Among these plants
were the other trees in the Norwegian woods.

These native trees are usually divided into two groups: hardier ones such as birch,
mountain birch, rowan, aspen, alder, willow or bird cherries. These grew almost all
over the country except in the most exposed areas. Less hardy tree species such as oak,
beech, elm, ash, hazel, linden or maple, could be found in sheltered areas in the south
with longer growing seasons and favourable soil. The diversity of lower plants in the
deciduous forests was usually quite wide, with considerable species variation across
the varied Norwegian topography. Because the SPA classified all these as weeds that
should be killed to reserve sunlight and nutrition for spruce and pine, the foresters
needed effective herbicides or a mixture that could destroy most of these ‘unwanted’
plants with one application.

Spraying pesticides in forests was more complicated than in fields, plantations or
gardens. Until the 1960s, backpack equipment was the common spraying tool in
forests. But from the early 1960s helicopter spraying, especially of localities that were
too large or hard to reach, became more common. Because of its efficacy in killing tall
trees, aerial spraying was also recommended for foresters who wanted to convert an
entire deciduous forest to conifer through a two-year spraying program.”

24 Bylterud, ‘KjemiskeKjemiske midler mot ugras midler mot ugras’.

25 This recommendation was derived directly from the testing within the Research Council project led by Kére
Lund-Hoie in the SPAW. Letter from Lund-Hoie, SPAW, to Skogbrukets og skogindustriens forskningsforening,
13 January 1963. SPAWA, Riksarkivet, (RA), (The Norwegian National Archives, Oslo). In earlier test fields, dense
vegetation of rowan, birch and alder on average 4-5 m tall was sprayed with 2,4,5-T from the ground, but this proved
not as effective as helicopter. Letter from Lund-Hpie to J. Bretteville-Jensen, Statens Skogskole Kongsberg, 7 June

1956. SPAWA, RA.

13
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Bylterud stressed in his 1962 textbook that very few of the weeds in the forests were
annuals spread by seeds. Almost all forest ‘weeds’ were perennials that lived for many
years and had strong roots. If cut down, they would sprout back up again after one
or two seasons and steal the nutrients and water that conifers needed. Thus, the
efficient way to ‘weed’ the woods was with chemicals that killed all the leafy plants
and roots completely.

The extensive political plans for commercial afforestation from the mid-1950s defined
50,000 ha as up for ‘rejuvenation’ in 195657 and set out to transform 360,000 ha of
deciduous forests into spruce and pine plantations. This ambition could only be achieved
with chemicals, Bylterud told forest owners, forest keepers and forestry students:

The ideal chemical remedy is selective, it kills the weeds without inflicting any
significant or permanent damage to the (cultivated) plants, the substance has
a short lifespan in the soil so that it can be replanted within [a] reasonable time.
In addition, we usually require that the substance is harmless to humans and
animals with correct use, and that it is cheaper to adopt than mechanical clearing
... forestry will also most certainly, and with rapid speed, convert to chemical
remedies in the fight against unwanted vegetation ... in forestry, and against
deciduous [trees] alone, more than 100 000 decare was sprayed in 1961.%

The testing program for herbicides in forests

From the mid-1960s herbicides were the most extensively used pesticides in Norway.”
Phenoxy acids were admitted to the Norwegian market in 1949 after one year of
testing by the SPAW.?® It recommended them through agricultural and gardening
magazines, industry meetings, public speeches, newspapers, lectures on state radio,
agricultural schools, spray equipment producers and the mentoring system.* Thirty
different phenoxy products were included in the SPAW test regime in 1950, and the
number was growing.*’

26 Bylterud, ‘KjemiskeKjemiske midler mot ugras midler mot ugras’, 345 ff.

27  Freyen, ‘Fyll Jorden’.

28 Ohman Nielsen, ‘Kverk Krekene!’; ‘Synthetisicing Scandinavia’.

29  Ohman Nielsen, ‘Kverk Krekene!; Ohman Nielsen, Smd Paradiser; Ohman Nielsen, ‘Synthetisicing
Scandinavia’; Ohman Nielsen, ‘Circulating Silence’; Froyen, ‘Fyll jorden’. See numerous letters between the SPAW
and correspondence partners 1947-53. Some examples: letter from Kristin Bratsberg to Vidme in the SPAW, 3 June
1947, and reply 11 June 1947; letter from Erland Markinfabrikk, Bryne, to Norges Landbrukshgyskole, 11 October
1948, forwarded to Vidme at the SPAW, and reply, 15 October 1948; letter from Professor Emil Korsmo to T. Vidme,
SPAW, 14 May 1948, with reply, 18 May 1948; letter from Per Straume, Eidsbygda, to Vidme in the SPAW, 8 August
1948, and reply, 11 August 1948. SPAWA, RA. On radio broadcast on new chemicals against weeds, see different
correspondence in SPAW in May 1950, for instance 17 May 1950. SPUA, RA. On personal recommendations, see
SPAW: for example, letter from G. Fjeld Maskinforretning, Skien, to SPAW, 11 January 1951, and reply, 20 January
1951; letter to municipal agronomist Kére Aasen, Hol, from SPAW, 15 February 1951; letter to Skanevik agricultural
board about 2,4,5-T against blackberries from SPAW, 2 May 1952; letter to Svein Alrust, Hemsedal, from SPAW,
29 January 1952; letter to Olav Singstad, Trondheim, from SPAW, 7 May 1952. SPAWA, RA.

30 Raédet for jordbruksforsek, Ridet for hagebruksforsok and Utvalget for ugrasforsek: Oversikt over nye ugrasmidler
som spkes tatt opp til preving, annual reports on new substances for testing and approval, Ddb-L0022. SPAW, RA.
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The SPAW started testing chemicals on areas of forest and forest plant nurseries in
1950. It conducted these tests along with the forestry test stations, funded partly by
the Agricultural Research Council, the forestry industry’s research organisation, the
Norwegian Forest Research Institute, and the Vestlanders forstlige forsoksstasjon (Western
Norway Forestry Test Station, VFF). The chemicals tested were supplied by producers
or importers. Funding from the Agricultural Research Council and the Forest Research
Institute was often released in response to annual three-page applications written by
research leader Bylterud detailing the chemicals, the species to be destroyed and the
application methods. This funding also paid for most of Lund-Hgie’s salary and research
expenses. The research objective was to find ‘the best products to conquer trees and
herbaceous forest weeds, and the best way to apply the best products’.*' The standard
measure was production costs per decare compared with the use of manual labour.*

The development of standard methods for the application of herbicides in forestry
was also substantially informed by the extensive field testing conducted by the Forest
Research Institute of Western Norway (FRIWN) on the spruce afforestation project.*
Speed and ambition enabled the substantial clearing of broadleafs. From 1948 to
1953 FRIWN investigated the practical field execution and cost of adopting phenoxy
acids against broad-leaved trees. In 1955 the research leader, Asbjern Loken, reported
that the sprayed areas of spruce were largely unharmed and other vegetation was
killed if the spraying operations were carried out from mid-July through August. The
costs could be kept between 1.5 to 3.2 krone per hectare, as opposed to 4-5 krone
for manual clearing. These findings substantiated the instructions to foresters to use
herbicides, the products they specified and the spraying seasons they recommended.*

Numerous plant-killing products were tested in forests in the 1950s.* From 1953
onwards the testing was concentrated on the ‘most promising’ leaf- and root-
killing herbicides: the 2M-4K salts sold as Agroxone Special, Weedex, Weedex 50
and Weedex 75; the 2,4-D salt Weedar 64; the 2,4-D ester Weedone; the 2,4,5-T

31 See copies of annual application letters in SPAWA, and for instance letter from Bylterud SPAW to professor
Eide at Skogbrukets og skogindustriens forskningsforening, 24 September 1954, and replies, 11 December 1954 and
20 December 1954; letter from Bylterud, SPAW to Skogbrukets og skogindustriens forskningsforening, 22 December
1956, 20 December 1957, 22 December 1958, 22 December 1959; correspondence between Bylterud, SPAW, and the
Norwegian Forest Research Institute, for instance 10 January 1959, and reply, 14 January 1959. SPAWA, RA. As for the
salaries, they are shown in the attached account report for the previous year. See for instance those for 1956 and 1957.
From 1960 Lund-Hgie was paid by the funding from the Agrarian Research Council: Letter from SPAW to Skogbrukets
og skogindustriens forskningsforening 1960-12-20. His courses (6), mentoring activities (3) and publications for the
sector (5) for 1962 are listed in his letter. SPAWA, RA.

32 Skogeieren 41, no. 7 (1954): 189.

33 Norwegian forestry research had been divided into two independent research institutions since 1926. The Forest
Research Institute of Western Norway was located in Bergen and covered research on the western and coastal areas of
Norway, while the Norwegian Forestry Research Service covered the rest of the country. The institute was established
by the Norwegian Forestry Society in 1916, but the state took over the operations from 1949. See: ‘Meddelelser
fra Vestlandets forstlige forsoksstasjon’, in Vestlandets forstlige forsoksstasjon giennom 50 dr 41. Bind 13, hefte 1
(Bergen, 1960).

34 Ibid.

35  Skogeieren 41, no. 7 (1954): 189 and 43 (1956): 153—4.
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ester sold as EB 2,4,5-T; and the product most recommended by the SPAW, Busk
og Krattdreper (‘shrub and bush killer’), a mixture of esters of 2,4-D and 2,4,5-T
produced by Kemisk Vark Koge in Denmark and sold in Norway by Edv. Bjernrud
of Oslo.* This mixture was recommended by the SPAW from 1955 onwards as the
best way to clear forests.”” By 1964 all the big pesticide companies had a variety of

phenoxy products on the Norwegian market including different mixtures of 2,4-D
and 2,4,5,-T, which the SPAW forest research projects had defined as ‘the best’.?®

The herbicides were tested for their efficacy in killing different forest plants, primarily
the most common deciduous trees and other species that could outgrow young
conifers. A lot of low plants such as blueberries, lingonberries and heather were also
killed by the substances. Thus, the organisers of the program had to decide whether
this was an unintended but harmful side effect or a problem at all. They decided
to posit the indiscriminate potency of the chemicals against common forest plants
as a desired effect and extolled that quality as an asset in accordance with the rigid
definition of weeds as ‘any plant’ that grows where ‘we’ do not ‘want’ it to grow.”

36 Bylterud, ‘Kjemiske midler mot ugras’, 345 ff; Plantevernmidler for 1955. Liste over godkjent plantevernmidler
pr. Januar 1955. Melding nr 14 fra Instituct for landbrukskjemi, NLH; see also the annual lists compiled by the SPA
of substances reported by the producers or importers to the agency, substances selected for testing and substances
approved or rejected for the market, from 1947 and to 1978, SPAA and PCA, RA.

37 Plantevernmidler for 1955. Liste over godkjent plantevernmidler pr. Januar 1955. Melding nr 14 fra Institutt for
landbrukskjemi, NLH. SPAW, RA. From the mid-1950s the SPAW called 2,4,5-T products the most universally
effective hormone products in forestry: letter from Bylterud, SPAW, to Skogbrukets og skogsindustriens forsgksforening,
10 December 1957. SPAWA, RA. Similar products from Shell based on 2,4,-D and 2,4,5-T were approved in 1962:
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When these research projects were completed in the early 1960s, the experts assured
foresters that they now possessed the only valid answer to the question of weeds
and ‘the best’ herbicides and application methods needed to maximise commercial
timber production.

The field testing was rigid on the question of efficacy. The SPA rejected market access
applications for many ‘inferior’ products, and the authorities recommended only
those products they had found favourable as ‘the best’. Toxicity testing and other
safety considerations were not part of this selection process until the final-stage
approval by the DA’s Poison Commission.*’ This deeply embedded logic and the
practices that reinforced it must be acknowledged when we seek to understand why
the system and its key figures were so dismissive of consideration of other alternative
criteria such as toxicity levels and environmental impact.

Skogbrukboka’s chapter on pesticides and herbicides was the broad platform for
the dissemination of all these research results, and linked every part of the forestry
sector to its instruction and campaign. From 1962 Skogbruksboka was used in
forestry education as the professional basis for instructions to forest owners through
the nationwide forest mentoring service, and to the members of different forestry
organisations through membership magazines and meetings. These organisations also
regularly published other instructive articles on the use of pesticides in forests, usually
authored by the SPAW’s experts.

Thus, the central figures often received both the industry’s own research funding and
public research funding for research on the same issues. They ended up as the SPAW’s
authorities on forest herbicide spraying and implemented the results of their previous
research as standards for the entire sector. This also significantly influenced the Poison
Commission.*!

Helicopters and Agent Orange enter the
Norwegian forests

The first aerial test spraying of herbicides against shrubs and leafy trees took place
at Ser-Helgeland in northern Norway in 1955. It was conducted by commercial
interests in the pesticide business, namely Felleskjopet, A/S Plantevernkjemi and
Helikopterservice, assisted by an experienced Swedish company. The main effort
in aerial forest spraying, however, was launched from 1960 onwards by the same
companies, in close co-operation with the forest owners’ organisations and the
SPAW’s forest research project led by Lund-Hoie. This time, the research objective

40 Ohman Nielsen, 7he Poison Commission.

41 Ibid.
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was to find the best method to kill ‘weeds’ taller than 4 m.* Helicopters were found to
be the most suitable carriers, and an increasing number of foresters ordered helicopter
spraying with phenoxyacids, particularly 2,4-D, and 2,4,5-T.* By the summer of
1965, Nationen, the national newspaper closest to the agrarian and forest sectors,
stated that chemical spraying of weeds had replaced manual cutting of unwanted
vegetation in Norwegian forestry. Chemical methods were presented as less costly,
and helicopter spraying of larger areas as most cost effective, and the method easily
killed taller trees too.*

By 1970, helicopter spraying of mixtures of 2,4-D and 2,4,5-T on areas planted
with young spruce was widely used in Norwegian forests. Flygjodsling, A/S was the
dominant aerial spray contractor from the mid-1960s to the 1980s.* According to
Bylterud, the total amount of herbicides used in all areas in Norway in 1970 was
2128 tonnes of pure active substances before dilution to the prescribed concentration.
Almost 300 tonnes of these herbicides were phenoxy products, and 34 tonnes were
mixtures of 2,4-D, 2,4,5-T and 4CPA.* These sprayings killed or partially killed all
the targeted species and therefore significantly reduced plant biodiversity and habitat
quality for wildlife in the forest.

Aerial spaying was regulated by Regulations on Pesticides from 1963 and Regulations
on Aerial Spraying from 1964. To obtain a permit to spray a specific forest from the
air, the contractor had to send notice to the municipal board of health specifying
the forest areas to be sprayed. The board of health was mandated to ensure that only
pesticides in hazard category B and C were used, and that the spraying was conducted
by persons certified to carry out helicopter spraying.”” However, no such notices can
be found in the archives prior to 1971.

To sum up, by 1960 the nationwide forest spraying program was established, and by
1962 it was given elite status as embodying standard knowledge and best practice.
By 1970 this practice had long been institutionalised as the ‘normal way’ to conduct
forestry. However, during the 1960s new types of knowledge were developed in other
disciplines and challenged the pesticide authorities’ world view and authority.
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SPAWA, RA; Nationen, 22 July 1961; Fedrelandsvennen, 20 August 1964; Sarpsborg Arbeiderblad, 24 August 1964;
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44 Nationen, 12 June 1965.
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The first voice of concern raised over pesticide spraying that impacted public opinion
was heard in 1963 when Rachel Carson’s book Silent Spring (1962) arrived in
Norwegian translation. It received quite some attention in the general media, while
most publications within the agrarian, forestry and gardening sector received the
book with silence or fierce rejections,®® as did leading figures within the SPA and
the forestry mentoring system.

For many who shared Carson’s concerns, pesticide spraying was a huge issue meriting
public attention. The fact that helicopter spraying was actually taking place in
Norwegian forests, however, seems to have escaped public attention prior to 1971.
The reasons might be several. Firstly, helicopter spraying was mostly carried out away
from the larger population centres. Public attention to Carson’s concerns was prior
to 1970 mainly focused on DDT and other insecticides, and the growing use of
herbicides in the 1960s escaped attention, despite its coverage in her book.* Secondly,
the spraying of poison from helicopters had quite a fantasy and science fiction image
to it, a ‘not here but maybe in America’ aura, perceived as a distant war reality but not
an existential menace to Norwegian society. Lastly, when aerial sprayers did not have
to send notice to municipal authorities before conducting spraying, local authorities,
media outlets and the public had limited information.

Following the publication of Carson’s book, some leading figures raised their concerns.
Among them were the leader of the @stfold county society of foresters in the south-
east of the country, Anker Rasch, who in 1964 summoned the society for a field visit
to his sprayed forest to study the ‘damage’. He declared that he would stop spraying.
“There is hardly any bird singing in the forest’, Rasch explained, and he cautioned
colleagues that this would be ‘one of the results of altering the balance in nature’ and
they should ‘be careful not to do that.” Lund-Heie fiercely rejected this, and said it
was not proven that the chemicals had caused the situation in Rasch’s forest, and that
it would be ‘radical’ to stop using them.”® He depicted anyone who contested the
instruction of SPAW experts on spraying as a deviant and politically defective.

Also, public health authorities such as Karl Evang, head of the Health Directorate, and
Fredrik Mellbye, chief physician of hygiene and social medicine in the DSA, voiced
their concerns over the possible effects of pesticide spraying. Both stressed the need for
more knowledge.”' The SPAW’s leaders, however, claimed that the phenoxy products in
question were only effective on plants, and had no noxious effects on animals or other
organisms, and there had been no reports of harm to humans or animals.*

48 Ohman Nielsen, ‘Circulating Silence’; Ohman Nielsen, People versus Pesticides (forthcoming, 2025); Ohman
Nielsen, 7he Poison Commission.

49 Rachel Carson, Silent Spring (Boston: Houghton Mifflin, 1962), 93-112.
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To allay public fears and concerns, the head of the SPAW, Torstein Vidme, explained
that the risk of harm was ‘way less than people think.”> He argued that ‘for the last
20 years the use of these substances [has] become more and more widespread and
[they are] today used all over the world in colossal amounts.”* The ‘logic’ in this
argument was that when a thing is ‘normal’ and ‘widely used’, its critics must be
delusional, alarmist, totally wrong and should not be listened to. This was a common
rhetorical strategy deployed by the SPAW, the pesticide mentoring system and for a
long time also the Poison Commission.”> However, the situation changed after the
controversy over spraying in Nome, Telemark, in 1971.

In July 1971 the practice of helicopter spraying of herbicides on Norwegian forests
was brought to public attention there and sparked a series of local protests and
resistance from many municipal health authorities.’® This protest phase started when
the chief county physician in Telemark, Hans H. Tjenn, sent the police to stop a
helicopter loaded with 2,4,5-T right before it was to take off to spray areas around
Skien, 100 km south-west of Oslo. His actions were unprecedented, and press images
depicted the bewildered pilots sitting on the ground beside their helicopter.” Tjonn
was a public health ofhcial exceptionally well informed regarding the fragmented,
complex and often ‘sleeping’ legislation relating to public health, sanitation and the
environment.’® His defiant stand precipitated a series of conflicts between helicopter
sprayers, local foresters and the SPAW on one side against municipal boards of health
and concerned locals on the other. They voiced general health and environmental
concerns over the use of 2,4-D and 2,4,5-T, sprayed near drinking water basins
and houses.”

This phase of the conflict brought the spraying practices to public attention, and
thus provided a vivid conceptual link between the international attention given
to Agent Orange spraying in Vietnam and similar practices in Norwegian forests.
But it also confirmed that the pesticide legislation had priority over general concerns
about health and the environment. The substances and application methods that
pesticide legislation, the SPA and the Poison Commission considered legal could not
be banned on the grounds of public health legislation. The conflict also prompted
some revisions to the helicopter spraying regulations in February 1974: aerial
spraying was only allowed against ‘unwanted vegetation’ in young conifer plantations
and a 500-metre spraying restriction radius was established around homes. Spraying
had to be ‘acceptable’ to the well-being of humans, nature, game and the general
ecological balance in the forest. Drinking water sources were to be avoided.

53 Aftenposten, 10 September 1964, 1.
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Helicopter contractors were now obligated to give notice of planned sprayings,
with detailed maps, to the municipal boards of health before 1 January each year.®®
The municipal boards of health were instructed by the DSA to consent to or reject
sprayings only on the basis of the traits of each area in question and concrete problems
for humans of exposure to the chemicals, and never on the herbicides used.®!

However, the most important result of the critical attention was that when the phenoxy
products were coming up for their five-year reevaluation, 2,4,5-T was singled out and
restricted in a preliminary process.®> The phenoxy acids now had become infamous
internationally for their massive use by the Americans as crop killers and defoliants
in the war in Vietnam and for their environmental and health risks, particularly due
to 2,4,5-T’s dioxin content. It was subject to US Government investigations in 1970
and officially discontinued for military use in 1971.% The substance was banned for
domestic use only in the United States only in 1985 following waves of restrictions in
Thailand, India, Switzerland, Germany and Sweden.®

In Norway the process of evaluating and restricting 2,4,5-T was not a matter of
reconsidering aerial forest spraying. Rather it was a process of replacing the preferred
and recommended, but now controversial, substance in forests with another similarly
effective yet less controversial substance. The setting for this paradoxical process was
as follows: in September 1972 the DA requested its Poison Commission to evaluate
the use of phenoxy acids in forestry anew and also asked the SPAW for a statement
about the need for and significance of chemical clearing of forest plants with phenoxy
acids.®> Lund-Hgie referred to SPAW statements on the matter from 1971 and said
that removing these herbicides from use in forestry would cause grave consequences
for forest cultures over large parts of Norway and for both private businesses and
the national economy. However, it is obvious that Lund-Heie and the SPAW had a
backup strategy in case 2,4,5-T was restricted: to replace the substance, not the spraying
practice. This had been the strategy every time a harmful, but widely recommended
and used, toxic substance faced restrictions.®® Lund-Heie predicted that 2,4,5-T
could possibly be replaced by glyphosate within a few years.”

Johs Barstad, head of the Poison Commission, negotiated for such a solution. In early
February 1973, after talks between the two, Lund-Hoie stated that glyphosate was
‘the most biologically promising substance’ the SPAW had ever tried for forestry

60 Landbruks- og matdepartementet, ‘Forskrifter om spredning av plantevernmidler fra luftfartey’ (1974), lovdata.
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purposes, and its efficacy spanned all the vegetation types that could cause problems
in forest cultures, including grass, herbs, ferns, and deciduous trees, in compliance
with the SPAW’s definition of weeds.®® The decision to recommend glyphosate in
forestry came after field tests, and its marketing began in 1975.9

In March 1973, the Poison Commission decided to withdraw the approval of 2,4,5-T
altogether from 1 October. Any exceptions would be considered by the commission
based on the ongoing testing of alternative products.” This decision was justified on
the premise of four new principles: environmental impact, effects on the ecosystem,
public health risks from pollution of drinking water, and the objective to reduce the
total amounts of pesticide used. It was considered that 2,4,5-T was exceptional in
these cases and should be restricted.”” This close connection between the restriction
of 2,4,5-T and the introduction of glyphosate is important to grasp in order to
understand why the Poison Commission saw the latter as a problem solver. It was
a convenient and strategic compromise between the need to abandon 2,4,5-T and
industry’s demand for herbicides.

The other phenoxy acids were re-approved for forestry use and spraying in 1974 and
1975 was mainly conducted with 2,4-D or MCPA. However, these could not kill the
deeper roots of perennials and tall trees as effectively as 2,4,5-T. Glyphosate could
replace this trait, essential for transforming species-rich native forests containing
broadleafs of some height into monocultural timber plantations. Consequently, the
SPAW put massive efforts into making foresters convert to glyphosate.”” Lund-Hoie
spearheaded this broad effort. The SPAW not only told foresters which substance to
choose but also drove a decade-long campaign to urge foresters to spray their forests
with the glyphosate product Roundup twice in their life cycle to kill everything
but conifers.

Glyphosate enters Norwegian forests from 1976

The SPAW had tested Roundup, produced by Monsanto, since 1971.7 The Poison
Commission approved it for use against weeds in most areas of Norway from 1974.
The SPAW’s testing and assessment of glyphosate in forests was to continue through
the summer of 1974 to develop the details of user instructions for release in 1975.
Lund-Hpoie oversaw this test project.
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However, when the assessments of the tests were presented by the SPAW to the Poison
Commission, it voted to withhold the final permit for forestry use of Roundup. The
commission demanded additional field tests, of the decomposition time of glyphosate
in water and the residue levels on sprayed forest berries, before it would approve
glyphosate for helicopter spraying. Forest berries were picked in late summer during
the spraying season. This decision did not sit well with Bylterud or Lund-Hoie,
nor with Roundup’s importer Edv. Bjernerud, who all vociferously challenged the
decision.”* The commission stood its ground.”

Until then, there had been no research in Norway on the environmental and health
effects of Roundup. The documents for the general decision to approve the product
in Norway had been based solely on material from Monsanto’s own and contract
laboratories.”® These contained few guidelines on the environmental and health
assessments particular to Norwegian forest landscapes. Most helicopter spraying with
glyphosate was thus halted in 1975, except for some instances that were redesigned as
‘test sprayings’ to enable the sampling of water and forest berries to test for residues and
decomposition times. Lund-Hoeie conducted the water tests himself. He concluded
that glyphosate decomposed rapidly in fresh water and lakes and streams and gave no
cause for health or environmental concerns. Forest blueberries and raspberries were
collected at different localities and tested for residues, taste and quality. The SPAW
concluded that the quality of the sprayed berries was reduced, but they were harmless
to eat.”” Therefore, the message to the public was that eating sprayed forest berries
would not harm you, but nonetheless you are wise to pick your berries elsewhere.

Lund-Hpie then wrote the widely disseminated standard publication on glyphosate
as a solution to all weed problems in forestry. This publication was based on his talks
to forestry organisations and printed as an issue of the Journal for Norwegian Forestry
in the spring of 1976.7® Lund-Heie assured the industry that glyphosate could
solve almost all weed problems in forestry, and guaranteed that the substance was
‘completely safe and harmless’: ‘Comprehensive investigations have been conducted
with regards to mutagenic, tetra genic and carcinogenic properties. Nothing indicates
that glyphosate affects genetics, foetal development, or causes cancer.””” Glyphosate
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was excellent and all a forester needed, he explained. The substance killed all
problematic weeds and covered a broader spectrum of species than any alternative
product. Lund-Hoie added that the plant research program at the SPAW would grant
final approval for forestry before the 1976 season.*® Indeed, everything was ready for
the age of glyphosate. From 1976 Roundup was the main substance used in aerial
forest spraying in Norway, and the SPAW and Lund-Heie strongly urged foresters
to spray.

Environmental awareness was simultaneously on the rise during the first half of the
1970s. So were values connected with outdoor recreational pursuits such as hiking
and skiing in the forests. The latter mobilised more locals in urban areas than those
of the environmental movement, that saw the spraying in a broader perspective of
harm to ecosystems, humans and other species. Public attention was instigated by
conflicts in forestry management between proponents of outdoor recreational use
and nature protection on the one side, against the forestry industry on the other,
which was especially pronounced in the large Oslomarka forests around Oslo.*
However, between 1971 and 1975 new research on multi-use perspectives provided
new professional resources for balancing conflicts in these spaces. Herbicide spraying
flew under the radar.®

This attention to multi-use models of forestry protection pushed for a revision of
the forestry law in 1976. The industry mobilised to protect the purpose of effective,
rational and profitable timber production by consenting to ‘multi-use’ perspectives
as an additional, second objective. It was widely felt that society should now also
consider forests as places of recreation for humans, as subjects of landscape aesthetics,
as a habitat for plants and animals, and as areas for hunting and fishing. The revised
§17 of the statute stated that a county forest board could deny or set conditions for
the replacement of species, planting in forest free areas, ditching, the construction of
forestry roads, fertilising or the use of pesticides if these posed a risk of ‘significant
damage to the natural environment ... including pollution of important water
sources’. The government could now set regulations for interventions in forests and
reject plans for interventions if they were not approved by the forest inspection
authorities or disadvantaged outdoor recreation or nature protection. On paper this
was a significant concession to the principle that citizens’ rights should be considered
in cases of forest management. However, as a means of disciplining forest owners
into following industry standards, §23 still gave county forest authorities the right to
intervene in cases of ‘unsatisfactory’ forest management such as insufficient replanting
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and clearing in areas of new growth, or failure to log mature timber, remove rotten
trees or maintain ditches.®* These points belonged to the maximal productivity line
and served to frame accusations of ‘neglect’ that necessitated interventions, possibly
with poison.

This concession to ‘multi-use’ fended off possible restrictions on the main objectives
and methods of commercial timber production, and environmental assessments of
forestry practice for another decade. What has been labelled ‘the lost decade for the
environmental movement’ in Norway, 1977-87,% can also be observed in forestry
spraying after the new forestry law was introduced and Roundup approved in
1976. There was little change regarding the actual handling of helicopter spraying
notifications. If spraying operations were rejected by municipal authorities based on
general disapproval of the pesticides and not on specific issues with the areas in question,
the contractors’ appeals against the decisions were most often allowed by the DSA.

But the new legislation also opened other questions. How could one make a proper
assessment of whether spraying in a particular forest was harmful if the effects of
Roundup on humans and other species were unknown, or if the available knowledge
was not to be trusted? From 1978, local chapters of NNE, the largest environmental
NGO in the country, mobilised on this issue, as did the national association.
The national mobilisation meant that each local case of spraying was not closed and
forgotten once a decision had been made about that single contested area. Thus,
the protests gained momentum and insights grew from one year to the next. NNF’s
arguments gained further justification when the Industrial Bio-Test Laboratories
scandal broke in 1977, and the US Government ordered Monsanto to produce new
studies and documentation on possible health risks from Roundup.®

A new wave of opposition to spraying gained momentum in 1978. It involved
another municipal board of health in Kongsberg, about 70 km west of Oslo, which
refused to allow helicopter spraying of fields close to the community centre and
drinking water sources.®*® However, this and numerous other protests encountered
the same frustrations, which the DSA hygiene office summed up in a letter to More
and Romsdal County in central Norway in 1980:

As [is] known the Department of Agriculture is administering the legislation
about use of pesticides etc. of April 5 1963 no. 9. The health legislation (Public
Health Act of May 16, 1960 no. 9. with preparations) thus only gives a limited
protection in this area today.”

83 Om lov om skogproduksjon og skogvern, lovdata.no/dokument/NLO/lov/1965-05-21, accessed 13 February 2025.
84  Hellstrdm, Environmental Forestry Conflicts, p. 20-1; Hilde Reinertsen og Kristin Asdal, Fra naturfreding il
klimakamp: Norges Naturvernforbund 1914-2014 (Oslo: TIK, University of Oslo, 2010), 34.

85 David Rosner and Gerald Markowitz, ““Ashamed to put my name to it”: Monsanto, Industrial Bio-Test
Laboratories, and the Use of Fraudulent Science, 19691985, American Journal of Public Health 113 (2023): 661-6.
86 Ohman Nielsen, People versus Pesticides.

87  Brev fra Hygienekontoret, SD, til More og Romsdal fylkeskommune, Miljo- og planutvalget, av 31 October
1980. SD, HD, Hygienekontoret, H5, DC-0108, RA.
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This avenue was thus closed. Addressing the wider toxicology issues of forest
spraying got the environmentalists and concerned locals nowhere beyond the Poison
Commission, which declared in 1981 that spraying Roundup in forests was safe.®

The shift from phenoxy acids to Roundup made the pesticide authorities in the
SPAW and the Poison Commission relax the practical protection measures regarding
forest spraying. This was based on Monsanto’s own claim that glyphosate was less
toxic. One example was the helicopter contractors’ initiative to reduce the restriction
zones. This was supported by the SPAW. In April 1979 the helicopter company A/S
Flygjodsling requested the DSA reduce the required minimum distance between
areas to be sprayed and permanent homes to 5 m. They argued that the regulations on
aerial spraying established in 1974 stipulating a minimum distance from permanent
homes of 500 m was based on the use of phenoxy acids. Since they now used
glyphosate, ‘a significantly less toxic and faster degradable substance’, they argued
it made no sense to maintain the 500-metre rule when the minimum distance from
drinking water sources for glyphosate sprays was only 50 m. The helicopter company
argued that ‘it would cause ruin and crisis’ if their request was not granted, as the
consequences would be that ‘large parts of the most productive areas would be lost’
to aerial spraying, areas where ‘the need for spraying was highest’.* The logic was
spurious because forests within 500 m of farmhouses were certainly more accessible
to clearing with manual labour and vegetation control by grazing.

The SPAW strongly supported the helicopter contractor. Bylterud said it made little
sense that inside a 500-metre radius of their home farmers could spray Roundup on
their fields but not on their forests. He recommended the minimum distance be set
at 50 m if the homeowners gave their approval, and 200 m if they did not. Bylterud
said these distances were based on ‘psychological considerations’, implying that no
real health issues were involved.” The Poison Commission supported this, and the
DA changed the regulations accordingly in June 1980.”' Thus, herbicide-spraying
helicopters came considerably closer to humans.

Spraying contractors also increased their capacity significantly. In 1983 the largest
private forest owners established their own helicopter spraying service, Skogbruk og
Helikopter, with Thor Grepperud, the long-time leader of A/S Flygjodsling, as CEO.”
The annual logging output increased in the 1980s, and more than 95 per cent of the
trees felled were conifers.”

88  ‘Giftnemda: Glyfosat i skogbruket. En redegjorelse fra Landbruksdepartementets giftnemnd’, 19 November 1981,
copy of manuscript for media article. PCA, RA.

89  Letter from A/S Flygjodsling to the DA, 2 April 1979, and to the Poison Commission, 6 April 1979. SPAWA, RA.
90 Letter from PC to SPAW, 17 April 1979. SPAWA, RA. Letter from Bylterud, SPAW, to PC, 18 April 1979.
SPAWA, RA.

91 Minutes from PC, 24 March 1980, and 16 June 1980. SPAWA, RA.

92 Letter from Treschow-Fritsde to LD, 4 October 1983. SD, HD, Hygienekontoret, H5, DC-0108, RA.

93  Hellstrdm, Environmental Forestry Conflicts, 37-41.
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The SPAW continued its pesticide pressure on forest owners. In 1980 Lund-Hoie
urged Norwegian foresters to adopt herbicide spraying by helicopter in their routine
treatment of new spruce fields. First after clear cutting and before replanting, and a
second time to kill off leafy shoots when these were preferably between 0.5 m and
1 m in height. However, if foresters had neglected this and the leafy trees had grown
taller, the glyphosate dosage had to be raised by 30 per cent in order to trickle all the
way down through the trees to also kill the lower parts. Lund-Hgie advised against
manual clearing of deciduous bush. These plants should be removed chemically.
He encouraged foresters to avoid ‘emotion-based conflicts’ by not spraying ‘typical
berry fields near living areas in the most intense season for raspberries and blueberries’.”*

Lund-Heie stepped up the pressure on foresters through their organisation the following
year by shaming them for their alleged lack of professionalism. He presented statistics
showing that 40,000 ha of clear-cut or young spruce plantations should have been up
for ‘weed control’ in 1997. However, only a quarter of this area, or 10,000 ha, had been
sprayed, and thus at least 10-15,000 ha of Norwegian forest was that year added to
the figures for ‘neglected forests’. This added to the 40—-50,000 ha of already ‘neglected’
mixed forests comprising spruce that would take 10 to 20 years longer to reach their
economically optimal logging date. He predicted that more and more foresters would
adopt chemical means against leafy plants in the coming years and urged foresters to
spray each replanted clear-cut field with Roundup twice. He maintained that ‘today’s
meagre efforts’ in clearing young fields should be a wake-up call for foresters, who ought
to thoroughly revise their entire practices because there was ‘no getting away’ from the
fact that chemical means represented the most effective way to control weeds in areas
planted with young trees.” In the following years Lund-Heie kept up the pressure.”®
He blamed environmentalists for some foresters’ lack of motivation to spray, and found
it outrageous that even ‘leading foresters” questioned the use of pesticides, like

quasi-toxicologists who lecture [on] forest spraying as the introduction to some
kind of ecocatastrophe ... Forest spraying with glyphosate is a legal method
subjected to stronger rules and regulations than any other pesticide and area of
use in agriculture. We must learn to use this helpful remedy in full openness
without any kind of [secrecy] around it.””

This line of argument, with minor adjustments, he continued at least into the
mid-1990s.%

94 Kare Lund-Heie, ‘Ungskogpleie: tiltak mot usnsket vegetasjon’, Tidsskrift for skogbruk 88 (1980): 182-91.

95 Kare Lund-Hoie, ‘Hva innebarer ugraskontroll?’, Norsk Skogbruk 4 (1981): 36-7.

96 Kaire Lund-Hoie, ‘Behandlingsméter og dosering med glyfosat’, Norsk Skogbruk 9 (1982): 8-9; Kire Lund-Hoie,
‘Etterarbeidene—skogbrukets darlige samvittighet. Vi ma ta stilling til bruk av glyfosat’, Skogeieren 12 (1984): 21-2.
97 Kare Lund-Hgie, ‘Etterarbeidene’.

98 Kare Lund-Hgie, ‘Skogetablering og problemvegetasjor’, in Plant Protection in Norway 1891-1991, Norwegian
Agricultural Research, Supplement no. 10 (1991): 57-64; Knut Solbraa and Kire Lund-Hagie, ‘Glyfosat og flerbruk’,
Norsk Skogbruk 4 (1990): 20-2. In this latter work, the authors recognise that current policy was to reduce the amount
of chemicals used, keep some deciduous plants and practise greater multi-use of forests, but still recommended
spraying on the most fertile areas.
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The reduced motivation to spray among some foresters, however, might have
been informed by new professional voices in forest research from the Agriculture
University College at As and the government department for wildlife management,
who challenged the gospel of forest spraying. Concern for wildlife was an area
where perspectives could shift, but before 1980 there was hardly any research on
the effects of Roundup spraying on forest animals. Among the first who raised this
criticism was Ola Hjeljord, a leading wildlife biologist and author of the standard
book in wildlife biology, Viltbiologi (1980), still considered a classic decades later.”
Hjeljord told the media in 1980 that the ‘unlimited use of glyphosate [was] a threat’
to wildlife, their food, shelter and cover.'” Lund-Hoie countered that glyphosate was
so environmentally friendly and safe that humans had to drink 50-100 I before there
was any acute effect.'”

Olav Hjeljord, his colleagues and students were central in research projects in the
1980s that evaluated the effects of glyphosate spraying on wildlife. All studies
concluded that from a wildlife management perspective, glyphosate was harmful
and not acceptable. They also presented their findings in journals for foresters, forest
owners and hunters. Their message was that new leafy plants and trees that shot up
after clear cutting or selective cutting represented 70 per cent of the food and also the
shelter for elk, deer, hares and grouse. This ground cover was critical for these forest
animals during winter. The absence of deciduous tree shoots above the snow after
glyphosate spraying would cause starvation and population decline. Apart from the
environmental problem of poor wildlife management, Hjeljord and his colleagues
also pointed out the substantial economic loss for forest owners. The value of large
game as meat represented 10 per cent ready money, as compared to the projected
added timber profit revenue from spraying that would be seen only 60-80 years into
the future. More money could be made from game by renting out hunting rights.'”?
Research into forest economics in 1986 also showed that it was highly questionable
whether herbicide spraying and the elimination of deciduous trees actually paid
off economically, compared with more selective manual measures. Profitability in
forestry was much more dependent on the actual interest rates on the investment
and on timber market prices at the time of logging. Their conclusion contested the

99  Olav Hjeljord, Viltbiologi (Oslo: Landbruksforlaget, 1980); new and revised edition: Vilter: biologi og forvaltming
(Oslo: Fagbokforlaget, 2008).

100 ‘Ubegrenset bruk av glyfosat en trussel’, Dstlanders Blad, 2 September 1980.

101 ‘Stoffet er miljovennlig’, Dstlanders Blad, 2 September 1980. Lund-Hoie attributed this to researcher Per Knutsen
in SPAW;, in a previous PC report. Knutsen worked at SPAW in 1975-80; Norsk Landbruksforskning, Supplement 10
(1991): 180.

102 Olav Hjeljord, ‘Glyfosat—noen tanker om virkninger pd viltet, Norsk Skogbruk 2 (1980): 14-15; Olav
Hjeljord, ‘Bedre muligheter for samarbeid vilt/skog’, Norsk skogbruk 11 (1982): 25-6; Johs Bjerndal, ‘En storokse pd
krigsstien’, interview with Olav Hjeljord, Norsk Skogbruk 7-8 (1991): 10-11, 30; see also later popular summaries of
further research, such as Hilde K. Wam and Olav Hjeljord, ‘Hogstflatene er elgens spiskammer’, Skogeieren 4 (2011):
24-8; Olav Hjeljord, ‘Skogbruket neglisjerer hogstflatene’, Jakt & Fiske 3 (2017): 70-2; Arild Hoel, ‘Spreyting
med glyfosat—Virkninger pd vegetasjonen—Litt om konsekvensene for viltet (MA diss., Institute for Nature
Management, NLH, 1984); Magny Eggestad et al., ‘Virkninger av sproyting med glyfosat p4 habitatvalg og—kvalitet
hos orrfugl og hare’ (MA diss., Institutt for naturforvaltning, Norges Landbrukshayskole, As-NLH, 1986), 58-61.
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axiom in forestry that all investments in forest cultures in highly productive areas was

profitable, and questioned the orthodoxy that herbicide spraying was the guaranteed

way to increased profits in perpetuity.'”® Furthermore, they showed that killing

deciduous plants with poison in areas newly planted with conifers made elk hungry,

and they would start eating the top shots on conifers, leading to slow and stunted
hin th duced timb d a delayed h 104

growth in the trees, reduced timber output and a delayed harvest.

This was a completely different scientific narrative on the economic effects of forest
spraying to that preached by Bylterud, Lund-Heie and the forest mentoring system
for more than three decades. These new economic narratives probably played a very
significant role in reducing forest owners’ motivation to spray. They altered insights
into and understanding of the wider context. Local protest, supported by new political
measures from 1987 onwards, added further momentum to these changing attitudes.

The slow dawn of sustainability policy

In 1987 the UN report Our Common Future by the World Commission on
Environment and Development, led by the Norwegian Prime Minister Gro Harlem
Brundtland, consolidated the concept of sustainable development in approaches to
1 The concept
inspired legislative reforms in Norwegian forestry; however, there was still quite some

meeting environmental challenges and the stewardship of nature.

way to go as practices change slower than laws.

In March 1987, there were questions in parliament on banning forest spraying
altogether, and the government began preparing new legislation. This time, not only
the DA but also the DEP was involved as it was expected that the environmental and
health authorities should play a stronger role in the regulation of forest spraying.'® This
was only eight years after the spray zones had been liberalised. In August, parliament
passed new regulations for pesticide use in forests, with a particular focus on helicopter
herbicide spraying. The purpose was to ensure that sufficient consideration was taken
of public health, nature, the environment and outdoor recreation in accordance with
the forest law §1. These regulations now included the county state administrators
and environmental protection offices in the procedures to approve planned forest
spraying requests. These plans, with maps, had to go through the local forestry office
for approval and then to the approving authorities. Approval was supposed to be based
on considerations of wild fauna, vegetation and flora, outdoor recreation, fishing and
landscape, and its proximity to brooks and lakes. Specific assessments were required in

103 Jorgen Haukland, ‘Glyfosatsproyting i skogbruket. En gkonomisk vurdering av fire skogkulturalternativ med
vekt pa risikoanalyser’ (MA diss., Institutt for skogsekonomi, NLH, As, 1986), 1-4.

104 See references above.

105 Gro Harlem Brundtland, Ouwr Common Future (Report of the World Commission on Environment and
Development) UN Document A/42/427 (Geneva: [UN Environment Programme], 1987).

106 Manuscript for reply from the Minister of Agriculture to the Parliament, 3 March 1987. PCA, RA. Letter from
the DEP to Nannestad municipality, 17 March 1987. PCA, RA.
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valuable and species-rich biotopes, tall deciduous woodlands, wetlands and popular
hiking areas. On paper, these restrictions were tighter and far more effective provided
that the assessments were competent, and the areas were examined properly.

In 1988, Bylterud retired from the SPAW and was replaced by Haldor Fykse.'"” This
also appears to have provided more space for compliance with reforms.'® A substantial
part of the policy change was a new broad public report on ‘multiple-use forestry’
published in 1989.' This set new objectives for Norwegian forestry. The report
assessed the new research from the 1970s and 1980s and recommended that state
subsidies for chemical clearing of deciduous vegetation in forests be withdrawn, and
that herbicides in forests should only be allowed once before planting, and never on
deciduous vegetation higher than 1 m. Furthermore, in order to receive any state
support, foresters had to maintain a minimum percentage area of deciduous trees in
each field.""° The government cancelled subsidies on herbicides, bog drainage, forest
planting and logging roads.""!

In 1990, after three years of the new procedure, the state administrator of Buskerud
County, west of Oslo, assessed how the local agricultural boards had taken the
environmental recommendations into consideration. In half of the cases, the boards
had paid no attention to the statements. The owners had left too little spare vegetation,
and thus too little food, for wildlife such as elk and deer. Many applications were
vague about vegetation height, and taller vegetation than recommended had been
sprayed too. However, the report observed an almost 50 per cent drop in the area
sprayed in 1990 and 1991, when the state subsidies for herbicide spraying in forests
were withdrawn.'? This drop was also noticed by the main spraying contractors.
HeL1-Skoc A/S, which sprayed only 7137 ha with Roundup in 1989."% National
statistics showed that 2600 ha was sprayed in 1995, and this dropped to 950 ha
in 2002."* New education in forestry and landscape management included multi-
use forests and forest management in courses, teaching and curricula that served to
mainstream new practices.'”” New standard textbooks and educational material, such
as Rikere skog (Richer Forests), were produced and distributed by the forest owners’
association. This recommended completely the opposite practice and perspectives on
almost all forestry management to Skogbruksboka from 1962: mixed forests were now
seen as more environmentally friendly #7nd productive. Young conifer plants grew well
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108 Ohman Nielsen, 7he Poison Commision.
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beneath a sheltering roof of deciduous trees and were better protected from real threats
such as summer frost, sogging and erosion. Measures to speed up conifer growth and
earlier logging often produced lower-grade timber and received lower prices.'

There were other significant changes in the field. The SPA was terminated in 1994
and its activities reorganised under the new institution Planteforsk. The objective
of Planteforsk was to develop and disseminate knowledge to support competitive
plant production and sustainable management of nature resources. Lund-Hoie
retired and a new regime was obviously dawning. In an interview in 1996 he still
lamented that foresters neglected their fields, argued that glyphosate should still be
used and warned there were now ‘big problems’ in forestry because of the increase
in natural regeneration. If society were to lock ‘the door for any use of pesticides’,
cultivation forestry would become impossible.""” He was highly critical of the new
forestry environmental certification program and held a ‘dark view” of the future of
research, mentoring and administration because ‘the ideology of the environmental
movement had overhauled the knowledge of his generation in forestry.'®

The new certification system for sustainable forestry, Levende skog (Living Forests) was
based on a co-operative project between the forest industry, forest workers, the labour
union, outdoor recreation organisations and environmental NGOs. These entities
developed Standards for Sustainable Norwegian Forestry in 1998. By 2000, most
Norwegian foresters had certified their forests. Around 2010 there were conflicts over
and later renegotiations of the certifications, with debates over enforcement, practices
and biodiversity protection. ' Forestry’s efforts for protecting biodiversity are still

highly debated in public.*

In 2005 the Forest Law of 1965, revised in 1975, was replaced with an entirely new
law after an in-depth governmental report on forestry with representatives from a
broad spectrum of civic organisations, institutions and NGOs. This law took
‘a broader view of forest resources’ and made foresters responsible for knowing and
recognising the environmental values in their own forests, and for considering them
in all interventions. The 2005 law also specified how municipalities could intervene,
police and enforce the law against violations of environmental values. The law also
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(Oslo: Landbruksforaget, 1990).
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crafted a new purpose: to promote sustainable management of the country’s forest
resources and to produce active local and national values, securing biological diversity,
landscape protection, outdoor life and the cultural values of the forests.'*!

Conclusion

The politics and practices that led to substantial helicopter herbicide spraying in
Norwegian woods were developed in the 1950s, had its heyday in the 1960s and
1970s and was gradually on the retreat from the 1980s, and especially from 1991.
The decline was driven by public protest, motivated by outdoor interests, landscape
aesthetics, and health and environmental concerns. Knowledge, policy, legislation
and practices went through significant changes between 1955 and 1995, making the
regime of the early 1960s appear as almost entirely the opposite to that of the early
2000s. Those who built and embodied the old regime, however, never lost their faith
in it as the superior and necessary way into the future.

In an international comparative perspective, this study has underlined the point made
by other authors, that pesticides, although border-crossing products and practices,
need to be studied in their regional historical contexts, from multiple angles, with
in-depth perspectives, and through a variety of historical sources. This way one can
build a field of historical research where ideas, insights and inspiration can spread and
cross-fertilise each other in ways that may produce variety in scholarly perspectives.

121 Lov om skogbruk, 2005, lovdata.no/dokument/NL/lov/2005-05-27-31; see also the extensive government
proposition, Department of Agriculture, Ot.prp. nr.28 (2004-05), Om lov om skogbruk (skogbrukslova), www.
regjeringen.no/no/dokumenter/otprp-nr-28-2004-2005-/id394700/2ch=1, accessed 13 February 2025.
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