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Defining the problem

Climate change is inextricably linked to socioeco-
nomic development through its effect on natural 
resources, for example on forest growth and spe-
cies composition. However, this relationship has 
seldom been highlighted in the literature. The bulk 
of previous research has mainly been concerned 
with the cause of climate change; whether or not 
our society has caused the global climate to 
change. There has been a division between those 
who argue that mankind and our emissions of CO2 
have indeed caused the climate change (Crowley 
2000) and those who claim that the climate change 
is caused by natural fluctuations. For example the 
theory developed by Milutin Milankovitch (1941) 
suggested that climate change is caused by varia-
tions in solar radiation received at the Earth’s sur-
face. However, there are few studies that directly 
discuss the consequences of climate change for 
human society as environmental living conditions 
change (McCarthy et al. 2001). In this paper it is 
argued that whatever the causes for global climate 
change are, there is no doubt that changes in cli-

mate will affect human society in various ways. 
Furthermore, there is evidence that particularly the 
circumpolar North is susceptible to future climate 
change (Houghton et al. 2001; Sweden’s… 2001). 

This paper presents baseline scenarios and two 
scenarios of climate change, in two time slices, 
2020 and 2050, within the forest-related sectors in 
the north of Europe. For this purpose, two case 
study areas have been chosen; the county of 
Norrbotten, Sweden and the county of Lapland in 
Finland (Fig. 1). This allows for comparisons of so-
cioeconomic systems and processes of change in 
different national contexts. Despite differences in 
scale and economy, these areas exhibit many sim-
ilarities providing useful examples for wider dis-
cussion and generalisation about different proc-
esses of change and their different degrees of im-
pact within the varied physical, social and eco-
nomic environments.

Many households in these areas are economi-
cally dependent on forest natural resources, either 
through forest-related employment or by owning 
resources in some part of the production chain. A 
changing climate therefore might have wide-rang-
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Fig. 1. Overview of Swedish 
Norrbotten and Finnish Lap-
pi.

ing effects on the social and economic conditions. 
One way to determine the vulnerability of a soci-
ety with regard to the issue of climate change is to 
estimate the total employment effect of forest as a 
natural resource in a given society by using a mul-
tiplier model.

The nature of forestry and the forest sectors is 
complex and highly integrated in economic net-
works far beyond the forest itself. Transportation, 
processing, accounting, marketing and technolog-
ical development provide some examples of ac-
tivities that can be associated with it. Forestry is 
interpreted as involving logging, timber evalua-
tion, reforestation and forest conservation includ-
ing other forestry and logging related service ac-
tivities. Forest sectors are the sawmilling industry, 
the wood processing industry (both chemical and 
mechanical) and wholesale trade with wood prod-
ucts. Forest-related activities are the activities cre-
ated indirectly or activities induced by forestry or 
by other forest sectors. Taken together these activi-
ties comprise the forest-related employment. A 
warmer climate in combination with increased 
precipitation stimulates the bio-mass growth, like 
shrubs and a more rapid growth of seedlings and 
young forest. Furthermore an increase of the an-

nual growth period affects the annual increment of 
forest biomass as a whole. Together this could be 
understood as being a possibility for the forest sec-
tor employment.

This paper focuses on the socioeconomic effects 
resulting from climate change in the European 
North. Knowledge regarding this relationship can 
be used to assess the vulnerability of societies to 
climate change with special reference to forest-re-
lated employment. Thus, the overall aim is to cal-
culate how different levels of forest growth directly 
and indirectly affect the number of employed and 
furthermore, how employment varies due to differ-
ing economic and institutional situations in the 
case study areas. 

The overall aim can be formulated in the follow-
ing research question:

What happens to the forest-related employment 
when socioeconomic conditions like population 
development, employment in other sectors, levels 
of reinvestment, productivity increase and changes 
in price development? How will changes in annual 
increment and harvest rate as an effect of climate 
change affect the forest-related employment?

This development, as well as the consequent 
change in employment, will be calculated by sim-
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ulating a base line scenario and two different sce-
narios of climate change applied to two time slic-
es, 2020 and 2050. The year 2020 is chosen as an 
approximation of actual time perspective among 
various stakeholders in elaboration of manage-
ment strategies regarding the forest. 2050 is ap-
proximately one generation away from that, giving 
as a result a further dimension of value to manage-
ment in a long-term perspective. Through multi-
plier analysis of the forest and forest-related sec-
tors it is possible to take into consideration the 
extended effect of changing growth rates. In re-
spect to the long-term perspective considered, it 
should be noted however, that climate change is 
not the only change which will affect the forest or 
the forest sectors. Large global, national or local 
political or forest management regime changes as 
well as changes in industry localization strategies 
influences the employment in the sector at differ-
ent locations. Competition from other countries 
and technological innovations and adoption of 
new technique also affect the employment.

Theoretical framework

Changes in technology and communication, and 
land-use changes like shifts in agriculture and for-
estry are important driving forces for environmen-
tal change. However it is equally true that changes 
in the natural systems could affect the socioeco-
nomic system or even disturb the living conditions 
(Adger & Kelly 1999; Kelly & Adger 2000; Jansson 
& Stålvant 2001). 

The complexity within a socioeconomic system 
does not allow for a full incorporation into a mod-
el. Instead, employment and demography have 
been chosen as indicators. A first step to examine 
how climate might affect the socioeconomic situa-
tion is to analyse the restructuring of employment. 
The assumption is that the forest-related employ-
ment is dependent on several interconnected fac-
tors like sector-specific characteristics and global, 
national and local institutional rules and econo-
mies, as well as forest ecosystems characteristics. 
The conceptual framework of the connection be-
tween different systems is summarized below (Fig. 
2).

The importance of the level of dependence on 
forest resources and industries has been discussed 
in terms of ‘forest resource communities’ 
(Tykkyläinen et al. 1997). The location specific 
characteristics and the global economic and insti-
tutional setting in which the socioeconomic sys-
tem is found will a) form the backdrop to any de-
velopment or change in the sector specific charac-
teristics and b) will have implications for the way 
in which a certain society can adapt to, or cope 
with, an external factor in the form of climate 
change (Fig. 2). 

Potential responses, or non-responses for that 
matter, to climate change must also be seen in the 
light of both local, national and global economy 
and institutions. The more multinational the com-
panies get the more likely it is that the effects of 
climate change are not taken seriously, because 
the risks as seen from the view of the company, are 
spread out (Lehtinen 2001). This is very much a 

Fig. 2. Conceptual frame-
work of the relationships be-
tween climate, natural sys-
tems and society as discussed 
in the text. The indicators 
presented are used in the fur-
ther elaboration of a model.
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contributing factor for the restructuring of the for-
est-related employment and the sustainability of 
the same (Saastamoinen 2001). There are also oth-
er location-specific characteristics that might have 
importance to the potential responses, all related 
to tradition, culture and history. More specifically 
“how things are done” differs between societies 
and groups in society. Furthermore, this response 
in terms of management of natural resources and 
greenhouse gas emissions will have effect on the 
climate too.

Important for a socioeconomic impact analysis 
of climate change are the concepts of adaptive ca-
pacity and vulnerability (Yohe et al. 1999; Yohe & 
Tol 2002; Turner et al. 2003a, 2003b; Metzger & 
Schröter 2004). Climate change research has gone 
from analysing the climate change exposure of 
natural systems and analysing the sensitivity of 
them to consider different socioeconomic systems’ 
ability of adaptation. The third report of the Inter-
governmental Panel on Climate Change (McCarthy 
et al. 2001) conceptualises the problem, showing 
a way forward for climate change research. Turner 
et al. (2003a) argue that a focus limited to distur-
bances and stressors is not enough for understand-
ing the impacts on and responses of, the affected 
system or its components. As suggested by Turner 
et al. (2003b) a full vulnerability assessment is not 
as straightforward as one might envision, given the 
complexity of factors, processes, and feedbacks 
operating within even relatively simple coupled 
human–environment systems. One way to do this 
is to use indicators for vulnerability (Adger & Kelly 
1999; Kelly & Adger 2000).

Vulnerability is a function of potential impacts, 
understood as the exposure and sensitivity of a 
system, and adaptive capacity. Vulnerability is in 
general terms interpreted as the ability of a society 
to adapt to internal and external threats. More spe-
cifically; “Vulnerability is the degree to which a 
system is susceptible to, or unable to cope with, 
adverse effects of climate change, including cli-
mate variability and extremes” (McCarthy et al. 
2001: 6). Adaptive capacity is at the core of under-
standing the vulnerability of a society to climate 
change. In this paper adaptive capacity is under-
stood as being embedded in the social, institution-
al and economic structures of a society. It should 
be noted though, that adaptive capacity can and 
will change as part of socioeconomic processes on 
local, national and global scale. 

The idea that different systems (locales) are not 
equally vulnerable to the same exposure to climate 

change is not new, but has not been applied fre-
quently in research (Metzger & Schröter 2004). 
The strong socioeconomic variation in vulnerabil-
ity by location, even to hazards created by global-
scale processes and phenomena will promote the 
role of ‘‘place-based’’ analysis (Kasperson & 
Kasperson 2001; Turner et al. 2003a). A specific 
strength of place-based analysis is the prospective 
for increased public involvement and collabora-
tive assessment (National… 2001). 

The majority of the vulnerabilities of a society 
are socioeconomic in character (Table 1). This 
means that they are processes that will exist inde-
pendent from climate change. Others are partly or 
entirely caused by, or induced by, climate (Table 
2). The socioeconomic vulnerabilities can also be 
triggered by the effects of climate change. This is 
for example the case when climate change intro-
duces uncertainty, perceived or real, of for exam-
ple decreasing returns on capital investments 
(Blennow & Sallnäs 2002; Kostov & Lingard 2003). 
Changes in company investment strategies could 
have devastating impact on the forest-related la-
bour market. SCA as an example has redirected its 
investments to include wastepaper as a source of 
raw materials to produce bulk paper. Because of 
this development, the need for virgin fibres for pa-
per production is decreasing, and transport of 
wastepaper to peripheral locations is uneconomi-
cal. This is part of the ongoing transnationalisation 
of the forest-related sectors, and will inevitably 
lead to geographical redirection of investments in 
bulk production. The means to counteract such a 
development in order to retain workplaces is to 
reinvest in new technology for the older plants to 
increase their products quality (Lindgren 1997). 
With a possible slump in access to virgin fibres 
due to climatic variations these new investments 
can in no way be taken for granted. However, with 
respect to the forest growth dynamics, 50 years is 
a short period in relation to the rotation time in 
these areas. Therefore the negative effects on qual-
ity, species distribution and composition are not 
expected to have a significant impact. However, it 
is possible that the increasing growth rate could 
have an impact on the amount of harvestable tim-
ber. All other possible effects like difficulties in 
harvesting due to the increase precipitation and 
the increased amount of wetlands as well as the 
decreasing period of time with frozen ground are 
not directly included in the model described in the 
methodological chapter. The vulnerabilities and 
impacts summarised in Tables 1 and 2 are includ-
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Table 1. Overall vulnerabilities in forestry and forest related economy. Source: adapted from Layton 2000.

Location-specific characteristics and processes Global and national systems and processes 

• Increasing efficiency in processing, harvesting and pro-
duction, decreasing employment

• Growing efficiency in harvesting, processing and produc-
tion, causing increasing competition and decreasing em-
ployment

• Management structures that cannot act to ensure the sus-
tainability of the forest holdings

• A slow economic growth in Europe at large will decrease 
the demand 

• Protection of the environment in the form of nature re-
serves and the like causes loss of economic potential and 
few chances to increase employment

• Developing countries will enter the market causing fur-
ther competition

• Cash-flow problems of the existing enterprises • Political instability making it difficult for domestic enter-
prises to import raw material

• Enterprise structure such as smaller companies with less 
potential to invest money in innovation and sustainabili-
ty

• Due to the size of the industry in North America serious 
problems arise when there is a recession there. This is be-
cause they dump their over-production in Europe and 
elsewhere, causing closures of paper and pulp mills

Table 2. Climate change impacts on forestry and forest-related activities. Source: adapted from Layton 2000. 

Effect on forest natural system Effect on forest-related activities

• An increase in the size of wetlands will limit the tree 
growth and will damage already existing stock

• Decreasing quality or quantity of infrastructure 

• Precipitation is expected to increase, causing disruption 
of the existing transport network

• Other tree species will appear causing changes in pro-
duction technologies in the sawmilling and wood process-
ing industries

• The sawmilling industry will be affected the most, be-
cause of the lower quality of timber, in comparison to the 
pulp and paper industries that will receive enough raw 
material

• Seasonal disruptions within infrastructure, i.e. the condi-
tion of forest roads, force timber producers to harvest dur-
ing a limited period, thereby hindering the “just-in-time” 
production systems

• Increased silvicultural costs to keep good quality timber

ed in the concepts of productivity increase mean, 
production value and reinvestment. 

The development of new commodities based on 
forest resources has enabled forest regions to sur-
vive the decline in demand on products. This abil-
ity to adapt, has upheld the continuity of develop-
ment and modernisation in northern Sweden and 
Finland (Layton 2000; Layton & Pashkevich 2003). 
The productivity increase is an indicator for tech-
nological developments, quality of physical infra-
structure and communication networks and other 
productivity increasing measures. 

The value of forest raw material and forest-based 
products is dependent on the demand, the cost of 
producing it, and the competition from other re-
gions. If there were to be increased competition or 
decreased quality, the production value would 
change. An increased cost due to silvicultural ac-
tivities, maintaining sustainable forestry and eco-
logical diversity, is an example of that. 

Changes in the environment also have an im-
pact on productivity and property values and might 
entail greater financial risks for investors. For in-
stance, stakeholders will be reluctant to invest in 
areas where climate change is expected to have a 
negative influence on the return of investments.

International relations between stakeholders 
and between nations vary. This point brings the 
question of the larger perspective into focus. The 
global context in terms of competition and possi-
bilities of supply and demand is an important fac-
tor to include in a discussion. The demand and 
price level on the timber is not determined exclu-
sively within a region but is dependent on factors 
external to the area itself. Furthermore, stakehold-
ers are not always rooted in the area where they 
operate, giving less incentive for investors because 
of the lack of local commitment (Lehtinen 2001). 
Infrastructure is important for the delivery of tim-
ber to pulp and paper industries and sawmills. If 
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the infrastructure is inoperable, destroyed or un-
dermined by climate, the stakeholders are less mo-
tivated to invest in forest and forest sectors because 
new roads have to be built. 

Materials and Methods

As this study focuses on socioeconomic changes 
over the coming 50 years, the methodology is also 
based on futures studies. Although there are many 
ways to study the future, there are nevertheless 
three main categories that may be identified: There 
are forecast methods, scenario building and expert 
based studies. The forecast often involve simula-
tion, or modeling of the future based on historical 
evidence thus projecting a future trend. The as-
sumption is that there is a causal relationship be-
tween the underlying factors of such change, and 
that these factors can be altered in order to see 
how certain modifications affect future processes. 
The difference between scenario building and ex-
pert based studies is mainly that the latter explic-
itly asks experts to comment on what they think is 
likely to happen in the future while the former 
draws on research results to give examples of alter-
native outcomes of, in this case, climate change. 
Thus, a scenario is “…a coherent, internally con-
sistent, and plausible description of a possible fu-
ture state of the world. Scenarios commonly are 
required in climate change impact, adaptation, 
and vulnerability assessments to provide alterna-
tive views of future conditions considered likely to 
influence a given system or activity” (McCarthy et 
al. 2001: 147). In this paper both the forecast/trend 
method and the scenario method is applied. 

Multiplier models and employment 

A modified multiplier model is applied to estimate 
the size of the forest-related employment and a 
model is developed to forecast a possible forest-
related employment development by using forest 
growth rates based on different climate change 
scenarios. The model output is thus an estimated 
number of people that are directly employed in 
forestry and the forest sectors as well as the addi-
tional number of employed, which comes about 
through the investments from these in a region.

The models most frequently employed are ba-
sic/non basic, input-output and keynesian multi-
plier models. Simplistically speaking the basic/non 
basic method, also called export base theory or 

multiplier, is concerned with two sectors: the ex-
port base sector and the residentiary sector (Dicken 
& Lloyd 1990) and is therefore much coarser in 
resolution than the input-output multiplier alterna-
tive. The latter is much more accurate provided that 
the data needed is possible to obtain and that it is 
of good quality (Harris 1997; Lindgren et al. 2000). 
These methods all have in common that they can 
be used to approximate the total employment ef-
fects of a sector in a defined geographical area. 

In research on employment multipliers, employ-
ment has been categorized as direct, indirect and 
induced (Arpi & Nyberg 1978; Dicken & Lloyd 
1990; Laws 1995; Bull 1997; Harris 1997; Lind-
gren et al. 2000). Direct employment is resulting 
from the production of final products in forestry or 
forest sector activities. The indirect employment is 
generated through the purchase of intermediate 
goods and services in related sectors such as mar-
keting and transportation inputs (Theophile 1996; 
Hodges et al. 2004). Finally the induced employ-
ment is employment resulting from the effects of 
the forest sector multiplier via increasing incomes 
and thus consumption. The multiplier effects of a 
leading export sector such as forestry and the for-
est industries are naturally of great socioeconomic 
importance in regions that are strongly dependent 
economically on such activities; hence regional 
and local specialisation must be regarded as being 
exceptionally sensitive and vulnerable to external 
changes affecting demand and production. On the 
other hand, high specialisation can also be an ad-
vantage if the enterprises are strong or dominating 
in their product segment, thus being less vulnera-
ble than if operating in a segment with many seri-
ous competitors. 

One study of forest multiplier effects estimates 
that for every 10 jobs in forestry and the forest in-
dustry sectors, 8 jobs are created elsewhere in the 
economy (Contreras-Hermosilla & Gregersen 
1991). However, this multiplier of 1.8 is a global 
estimation and the same multiplier is not applica-
ble everywhere. Geography also matters and each 
activity, in each community at any given time will 
affect the multiplier. This is a point, which has been 
shown by for example Lindgren et al. (2000). They 
investigated the multiplier effects of the forest in-
dustries on service sector economy using a Keyne-
sian multiplier method. They concluded in their 
analysis of four municipalities in northern Sweden 
that the multiplier for forest-related activities is ap-
proximately 1.5, but that it varies slightly between 
municipalities. 

23240_1_Lundmark.indd   86 12.6.2006   11:02:58



FENNIA 183: 2 (2005) 87Forest-related employment in the European North: current…

Arpi and Nyberg (1978) calculated the multi-
plier as a function of population in Swedish mu-
nicipalities. According to their estimation, the gen-
eral multiplier in small municipalities (under 
10 000 inhabitants) is 1.2. The multiplier is 1.35 
for municipalities with between 10,001 and 
50,000, and finally they establish a multiplier of 
1.5 for municipalities with 50,001–100,000 in-
habitants. Beyond that, the multiplier will most 
likely come close to the 2.0 mark. Based on the 
findings by Lindgren et al. (2000) where the multi-
plier was estimated to about 1.63 and because of 
the low population density, a multiplier of 1.65 is 
chosen in the trend baseline and scenarios. 

The model and its constituent parts

A model has been developed in order to estimate 
the number of employed in forest-related sectors 
and activities (for an overview of original values 
and annual change in the baseline trend scenario, 
please consult the appendix). The model result 
shows the development of the forest-related em-
ployment. The product of the equation is thus a 
number of employed (Et), including employment 
created directly or indirectly by forestry or forest 
sectors and those employed as a result of those 
two. 

Et=((Swag*Eprod)+Rinv)*M/Awag

The local economic input by forest-based indus-
tries and forestry, the multiplicand, is estimated by 
using the amount of money reinvested and the 
amount of money that is circulated locally 
[((Swag*Eprod)+Rinv)]. Sum of wages (Swag) in the re-
gion corresponding to forestry and forest sector 
activities are estimated. The wages are assumed to 
have a local effect because of the size of the areas 
studied, although it is inevitable that some of the 
earnings will be spent elsewhere. 

The average annual productivity increase mean 
is measured and included in the model (Eprod). Due 
to the productivity increase mean, an employment 
increase is unlikely. To incorporate this develop-
ment in the model the change in number of active 
in forest-related employment is introduced as a 
percentage of the sum of wages. In this way, the 
technological and infrastructural developments 
also are considered, along with other measures 
taken to make the production more efficient and 
effective. 

Reinvestments (Rinv) have been estimated as the 
percentage of the production value that is reinvest-

ed in the region. The rest can be considered leak-
age (Lindgren 1997). In order for the change in the 
annual increment to be incorporated in the model, 
the production value is based on the amount of 
harvesting that is probable to occur. The felling fol-
lows the past development, which means that the 
felling is a share of the annual increment and that 
this increment will differ depending on the climate 
in the future. Since the production value is impera-
tive for the amount of money reinvested in the re-
gions the annual increment increase is incorpo-
rated in the model. The production value in the 
industries has been projected as a trend into the 
future and is not dependent on the price develop-
ment as is the forestry. 

The multiplier (M) is based on the number of 
people living in the area, which means that it will 
change when the population development reaches 
certain thresholds defined by Arpi and Nyberg 
(1978). 

Average wages (Awag) in the regions are includ-
ed as is the average annual change. By dividing the 
calculated sum of money by the average wages in 
the region, a number of employed is obtained. This 
is the estimated total that can be supported (full-
time) directly or indirectly by forestry, forest sec-
tors and forest-related activities in a region.

In the model the competition on the world mar-
ket is assumed to be proportionately the same. In 
the case of projected price changes and decreased 
reinvestments in the areas, it could be argued that 
this will occur if the market changes due the 
changes proposed in Tables 1 and 2. Globally, the 
demand on forest products is expected to increase 
slightly in the future due to population growth and 
increasing living standards in many parts of the 
world (Whiteman et al. 1999). It is not, however, 
expected to be a deficiency in the supply. One ex-
planation for this has to do with the amount of for-
est harvested. In Sweden only around 80% of the 
annual increment is harvested, while this figure is 
75% in Finland. The possible entrance of a new 
strong supplier, like Russia, would entail market 
changes in the case study areas. However, adapta-
tions and changes could be made in Lappi and 
Norrbotten with regards to diversification of the 
products, moving towards for example bio fuel 
production and development as well as tourism 
causing other supply/demand dynamics. As such, 
the model is supply oriented, albeit depending on 
how the simulation assumptions are made, the de-
mand is also included in the price and the rein-
vestment variables. An integrated model solution 
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can help evaluating effects on one area if the con-
ditions would change in the other. However, with 
respect to developments affecting the other area it 
can also be done through direct manipulation of 
model inputs manually. This method has been 
chosen to facilitate the interpretation of the out-
put.

In the model a linear relationship in all the vari-
ables is assumed and it is therefore static in char-
acter. However, it allows for a possible trend to 
unfold for the future, introducing interesting results 
as a starting point for discussion. It is thus a meth-
od to quantify the possible impacts of climate 
change in terms of employment, and to simulate 
potential socioeconomic scenarios. 

Climate change and forest growth

With increasing temperatures and longer growth 
periods the amount of timber available in the fu-
ture will increase. The effect of climate change on 
forest growth has been addressed in many studies 
(Schenk 1996; Hogg & Schwarz 1997; Price et al. 
1999a, 1999b; Lasch et al. 2002, to mention a 
few). The warming tendencies has been greatest 
over mid-latitude northern continents in the latter 
part of the twentieth century (Sweden’s… 2001), 
and the annual mean temperature in Sweden is ex-
pected to rise by 4°C with a greater increase in 
winter than in summer. According to the SWECLIM 
(The Swedish Regional Climate Modelling Pro-
gramme) model scenario the forest growth will in-
crease and therefore the conditions for forestry as 
well as for agriculture will be better in the century 
to come (Sweden’s… 2001). 

Using the examples of Rovaniemi in northern 
Finland and Tampere in southern Finland, Kel-
lomäki and Väisänen (1997) concluded that in the 
event of climate change the total stem volume will 
increase. Talkkari et al. (1999) estimated this in-
crease using three different scenarios both during 
current climate conditions and with a changing 
climate on three different sites in Finland. Accord-
ing to the different scenarios the stand volume in-
crease would be 7.3%, 9.1% and 22% greater 
than the development under current conditions in 
the northern parts of Finland. In comparison to the 
current climate scenario the stem wood produc-
tion increase is 9.1%, 12.5% and 28.5% for the 
computed scenarios. Departing from these figures 
the schematic growth rate increases of 7% and 
15% for the period 2001–2050 have been chosen 
in this paper. However, it is worth noting that the 

time period considered here will show rather small 
differences in the growth scenarios due to the rela-
tively short time frame. 

Forest growth can be attributed to many envi-
ronmental conditions, processes and societal fac-
tors. This paper only covers the growth attributed 
to a few of those, namely climate change, forest 
management and level of logging. Thus, the in-
creased possibility of hazards like forest fires, ex-
tended flooding or pests has not been directly con-
sidered in this paper. 

Model results

In the following paragraph the results of the model 
presented in the previous section is offered. As 
stated earlier, one important variable in the model 
is the population development (Fig. 3). Following 
the trend to the year 2050 it is clear that the popu-
lation will decrease in both areas and that the de-
crease will slow down at the end of the period 
studied. 

The baseline forecast assumes that the regional 
employment will not be affected by climate 
change, producing a future trend based on current 
growth and logging conditions. Alternative climate 
change scenarios are based on highest and lowest 
temperature increase estimations, representing an 
annual increment increase of 7% and 15%. 

Although Lappi has a smaller population than 
Norrbotten at present, there are almost twice as 
many people involved in forest-related employ-
ment (Table 3, Fig. 3). An explanation for this could 
be the rapid modernisation and rationalisation of 
forestry and the forest sectors in Sweden during 
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Fig. 3. Population development from 1980 to 2050. Source: 
Statistics Sweden 2005 and Lapin Liitto 2005 to recent date, 
on which the trend line is based. 
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the 1980s and 1990s, a development currently un-
der way in Finland. Due to other socioeconomic 
developments like labour costs and production 
value a different development is seen in Lappi than 
in Norrbotten. 

Labour market changes in all forest-related ac-
tivities following a development trend derived di-
rectly from past experiences would mean that the 
number of employed is decreasing in all three sce-
narios according to the model results (Table 3). The 
level of forest-related employment in 2001 is high-
er in Lappi than in Norrbotten. 

For the 2020 point in time there is not much dif-
ference between the three growth scenarios. How-
ever, there is a marked negative change in the 
number of employed both in Lappi and in Norrbot-
ten. 

The negative change is also present in the 2050 
time slice. As expected the least negative change is 
predicted in the 15% growth increase trend, where 
the model suggest that around 3400 people work 
in forest-related labour markets or as a conse-
quence of it in Lappi. This equals a 73% decrease 
compared to 2001. In Norrbotten this figure is 
around 4250 or a decrease of 35%. The difference 
between the two areas decreases. However, at the 
end of the period Lappi has just around 1000 less 
employed than Norrbotten, although the number 
of employed in Lappi was considerably higher at 
the onset of the simulation. 

To put these figures in perspective of the total 
development in the areas, the employment devel-
opment in forest-related employment is related to 
the population development (Fig. 4). Put together, 
this illustrates another development. The share of 
the population working directly or indirectly as a 
result of forestry or forest-based industries has in-
creased in Norrbotten from 2.5% to around 5.2%. 
In Lappi the development is negative, going from 
more than 6.5% down to under 5%. This develop-

ment is due to the less negative population devel-
opment in Lappi. 

Because of the small variation between the dif-
ferent annual increment scenarios the presentation 
of results hereafter will concentrate around the 
baseline scenarios. 

The population development is part of the mod-
el as the multiplier is based on the number of in-
habitants in each area. To test the sensitivity of the 
model to the size of the multiplier (and indirectly 
the population) the multiplier was set to 1.5 (in-
stead of 1.65 when the population exceeds 
100,000) throughout the period and in both areas, 
following the result from Lindgren et al. (2000) (Ta-
ble 4 C2, Table 5 C2). The original number of em-
ployed in 2001 was around 500 persons higher 
when M = 1.65, than in the M = 1.5 simulation. At 
the end of the period this difference is just around 
50 persons. This result suggests that the model in 

Table 3. The results of the simulations of employment; the number of employees in forest-related activities. 

Norrbotten Lappi

Increment increase in wood supply Increment increase in wood supply

Baseline 7% 15% Baseline 7% 15%

2001 6497 12,497
2020 4550 4562 4577 7432 7440 7450
2050 4112 4171 4244 3352 3384 3423
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Fig. 4. Share of forest-related employment in the base line 
scenario. Note: the trend breaks are caused by a multiplier 
change due to the population trend reaching a threshold. 
The change in the size of the multiplier was from 1.65 to 
1.50. Source: regarding population development, Statistics 
Sweden 2005 and Lapin Liitto 2005.  
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not sensitive of changes in the multiplier in the 
long run and therefore not particularly sensitive to 
a population trend that is overestimating or under-
estimating the population development. 

The mean productivity increase was high in the 
trend scenario both in Sweden and Finland be-
cause of the past rapid technological development 
and increasing effectiveness and efficiency of the 
production. Although the productivity increase is 
assumed to continue in the base line scenario, 
there is reason to believe that it will slow down in 
the future. This is mainly because the industry still 
needs some people to manage the forest and the 
machinery, and much has been rationalized al-
ready. The increased productivity is also hampered 
by introducing new products and the manufactur-
ing of these. To test what impact a lower mean pro-
ductivity increase would have, a test run was made 
applying a 2% mean productivity increase instead 
(Table 4 C3, Table 5 C3). As anticipated the results 
show that this factor has a large impact on the em-
ployment predictions in the model. For Lappi a 
lower productivity increase means that the de-
crease of employment would be less radical than 
in the trend line scenario. Instead of a 73% de-

crease there would be a decrease of 43% over the 
period. This is almost twice as many employed as 
in the trend line scenario. In Norrbotten it means 
that instead of a 35% decrease, a 23% decrease in 
the forest-related labour market is to be expected. 

Since the forestry and forest related activities 
have gone from being highly dependent on labour 
for production to today being a capital intensive, 
efficient and modern industry, the productivity of 
each worker is much higher. Therefore the increase 
in annual increment does not have such an effect 
on the number of employed, especially since it is 
assumed that this productivity increase per person 
also will continue in the future. 

The investment strategies of the industry will be 
adjusted in the future. This is due to both climate 
change and other developments in economy and 
politics. If investors should hesitate to invest in the 
areas because of lower return on the investments it 
is interesting to see the consequences of that in the 
model. This is done by lowering the inflow of cap-
ital to the areas by simulating a reinvestment of 3% 
of the production value instead of 5% (Table 4 C4, 
Table 5 C4). In terms of employment it would 
mean a lot to both areas. In Norrbotten the model 

Table 4. Summary of the base line results in Norrbotten; the number of employees in the forest-related activities. Note: in 
C2 the multiplier is assumed to be 1.5 already in 2001. 

 Trend Baseline scenarios

C1 C2 C3 C4 C5 C6

Baseline Multiplier = 1.5 
from 2001

Mean prod. increase 
= 2% from 2002

Reinvestment of  
3% from 2002

90% of increment 
from 2020

Annual price 
development changes 

of 1% from 2002

2001 6497 5907 6497 6497 6497 6497
2020 4550 4562 4577 3859 3887 3849
2050 4112 4171 4244 3230 3285 2867

Table 5. Summary of the base line results in Lappi; the number of employees in the forest-related activities. Note: in C2 the 
multiplier is assumed to be 1.5 already in 2001.

 Trend Baseline scenarios

C1 C2 C3 C4 C5 C6 C7

Baseline Multiplier =  
1.5 from 2001

Mean prod. 
increase = 2% 

from 2002

Reinvestment  
of 3% from 

2002

80% of 
increment  
from 2002

80% of  
increment 2002–
2040 then 90%

Annual price 
development changes 

of 1% from 2002

2001 12,497 11,361 12,497 12,497 12,497 12,497 12,497
2020 7432 7440 10,204 6517 7451 7451 7451
2050 3352 3384 7069 2707 3384 3454 3454

23240_1_Lundmark.indd   90 12.6.2006   11:02:59



FENNIA 183: 2 (2005) 91Forest-related employment in the European North: current…

predicts about 1000 less jobs and in Lappi around 
600 less jobs in 2050, compared to the trend line 
scenario. The difference is large for the 2020 time 
slice as well with 700 less in Norrbotten and al-
most 900 less in Lapland. 

There is also a possibility that the amount of har-
vested raw material in the areas will change. The 
current development in both areas suggests that 
the standing stock will increase in the future be-
cause far from all the forest growth is harvested 
(Myllyntaus & Mattila 2002). During recent dec-
ades, wood harvests have been relatively constant, 
although global population and incomes have in-
creased (ECE/FAO 2006). This means that the con-
sumption of wood globally has been relatively sta-
ble for a long period (Solberg et al. 1996). How-
ever, testing the development trend for different 
harvest rate scenarios shows that the harvest rate 
has a limited effect on employment (Table 4 C5, 
Table 5 C5, C6) compared to the trend line sce-
nario. The same result appears when the harvest 
rate in Lappi is changed. 

The sensitivity of the forest-related sectors to 
fluctuations on the world market has also been 
tested. From the results it may be concluded that 
price developments are important for the total 
number of employed in these sectors. The analysis 
shows that the employment is 25% less in Norrbot-
ten at a price development of 1% instead of 3.65% 
as in the trend (Table 4 C6, Table 5 C7). For Lappi 
the difference is around 10%.

A summary of baseline trends and scenarios in 
Norrbotten shows that it is the price development 
scenario of 1% that has the most negative effect on 
the employment in comparison to other scenarios 
elaborated on here. Instead of a 37% decrease in 
employment, there is a 56% decrease in the sce-
nario compared to the trend line scenario. 

In Lappi it is the lower reinvestment scenario 
that has the largest employment impact. Compared 
to the least negative development, observed in the 
mean productivity increase scenario, the differ-
ence is over 4000 employed. 

Discussion

In terms of regional development, employment 
change and vulnerability, the model predictions 
suggest that both Norrbotten and Lappi will have 
fewer people employed in forestry, the forest sec-
tors and forest-related activities despite an increase 
in the annual increment. Analysis shows that an 

increased level of harvesting will increase employ-
ment, but only to a limited degree. From the begin-
ning of the study period, Lappi has got a higher 
proportion of employed in the forest-related em-
ployment than Norrbotten, indicating a higher de-
pendence on forest-related activities. This differ-
ence is decreasing to be almost negligible at the 
end of the study period. This shows that Lappi 
would go through more rapid changes during the 
period to come than Norrbotten. 

Vulnerability connected to one sector affects the 
rest of the community more if the dependence is 
high. A closer look at the proportion of total popu-
lation engaged in forest-related employment shows 
that while in Lappi the proportion is decreasing, it 
is increasing in Norrbotten. This development is 
caused by the different trends in population devel-
opment in the areas. 

Investments can be affected by climate change 
because the investors believe that it affects the 
product and demand in a negative way (Blennow 
& Sallnäs 2002), either qualitatively or by disturb-
ing the production chains. This in turn is caused by 
difficulties in harvesting, or the extra cost it entails 
to modify the industry to adjust to species changes 
for example (Tables 1 and 2). Some of these factors 
do not occur within the time frame considered 
here. The nature of the demand is also important 
for the forest-related employment in relation to in-
vestment strategies. The needs and wants from the 
customers in general might change so products 
high in demand today may be ‘out of fashion’ in 
the future. In reference to climate change impact 
this could affect the production so that some areas 
are not able to supply the products in demand. Put 
together these processes determine how much 
capital there is to be invested in the areas. Most 
likely is that investment changes come about 
through a structural change in the sector itself, for 
example closure of sawmills and paper and pulp 
mills in the case areas. Legislative changes regard-
ing forest management are a way for governments 
to counteract negative responses from stakehold-
ers. There might also be a need of other special 
measures to counterbalance the negative effect of 
climate change to protect the production and to 
maintain the recreational value of the forest. Cli-
mate change and related policies of silviculture 
and harvesting have impact on the location and 
size of industries (sawmills, paper and pulp mills) 
and where the felling takes place. The willingness 
of stakeholders to invest in forests, infrastructure 
and enterprises will be affected not only by laws 
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and regulations, but also by quality and assortment 
changes in the raw material. Changes in company 
investment strategies could have devastating im-
pact on the forest-related labour market. The re-
sults of the model show that a decrease of reinvest-
ments from 5% of the production value to 3% 
would be negative to employment.

There are clear indications that the growth of 
forests will increase. According to Solberg et al. 
(2003) this could have impacts on the supply and 
availability of round wood. An increase in supply 
often means a reduction of price. An increase of 
raw material supply at the local, regional or na-
tional level will reduce the need to import raw ma-
terial since the demand is predicted to be stable 
(Whiteman et al. 1999). The forestry is affected by 
climate change when spruce and pine biomass 
will be met by more competition from deciduous 
tree species. This either means that a management 
regime would include more silvicultural measures 
or that the management would be more directed 
towards other tree species than today. At present, 
forest rotation period is 80 to 100 years, and even 
if the changes would come quite abruptly or rapid 
they are not likely to affect the harvesting of nei-
ther mature forest, nor the processing industries 
during a period of around 50 years. An increase in 
biomass production has at least two implications 
on forest-related employment and especially the 
silvicultural aspects of it: Firstly, it means that more 
work in terms of thinning will be needed in order 
to maintain good quality and to be able to harvest 
the stems easily and secondly; it will indirectly af-
fect other businesses. In the former case, the in-
crease biomass will affect both the price and com-
petition situation, because stakeholders that invest 
more money will get better quality to harvest. The 
model results support the idea that the price level 
is important for a positive development of, or at 
least a less negative, employment development in 
forest-related sectors. The latter example is illus-
trated by the decreasing recreational value of the 
forest for tourism businesses for example. If the 
landscape is vegetated by overgrown and inacces-
sible unmanaged forests there will be little interest 
for recreation and tourism as well. This indicates 
that there are more stakeholders that should be in-
terested in a positive development than the obvi-
ous ones directly linked to forestry. Theophile 
(1996) point out that alternative, non-extracting, 
uses of forests like for example nature tourism, 
provide many jobs in a local economy. Containing 
the economic impact within the local or regional 

economy is important because then the positive 
multipliers are benefiting the community from 
which the resource is extracted (Hodges et al. 
2004). However, the issue of leakage from the lo-
cal economy is becoming a serious problem in the 
globalised reality of post-industrial society.

One of the most important results from the mod-
el prediction is that there is only a slight difference 
between the different growth scenarios and this is 
true for all trends and socioeconomic scenarios 
presented here. This implies that an increase of the 
annual increment is not the most important factor 
that affects the forest-related employment in Lappi 
and Norrbotten, at least not in a perspective of less 
than 50 years. However, changes of this natural 
resource could have further implications for the 
forest-related employment in a longer time per-
spective. If the distribution of species suitable for 
the forest industry is differently dispersed geo-
graphically in the future, and if the quantity and 
quality of the timber assortment is changing this 
will alter the value of the growing stock, the raw 
material and the value of the land itself. For the 
forest industry complications will arise since in the 
long run spruce and pine biomass will go down 
and deciduous trees necessitate for the forest in-
dustries to adapt to this new assortment of raw ma-
terial. At present, forests have a growth period of 
about 100 years, and even if the changes would 
come quite abruptly or rapid they are not likely to 
affect neither the harvesting, nor the processing in-
dustries during a period of less than 50 years.

Conclusions

According to model predictions, both Norrbotten 
and Lappi will have a decreasing number of peo-
ple in forest-related employment. This is happen-
ing despite a positive climate change effect on an-
nual increment. As the title of the paper indicates 
the initial assumption was that the positive impact 
of climate change on annual increment in the for-
est would have positive effects on employment as 
well. This positive relationship has not been found 
to be significant. The development of the forestry 
and the related sectors has moved and is still mov-
ing towards a more capital intensive management. 
In general terms this means that the productivity 
rate of the each worker is so high that the increas-
ing amount of harvestable forest does not involve 
employment of more people. With regard to cli-
mate change and increased annual increment it is 
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only a minor difference between the growth sce-
narios. 

Because of different population development 
situations, Lappi has a decreasing proportion of 
the population in forest-related activities while it is 
increasing in Norrbotten. In this study the expect-
ed increase of extreme events and hazards has not 
been taken into account. However, it could be ar-
gued that the higher the share of the population 
involved in one single sector or part of the econo-
my is, the more vulnerable the area is to climate 
related events or hazards. Norrbotten has a higher 
dependence on forestry and forest-related activi-
ties in the future than does Lappi, indicating that 
Norrbotten is more sensitive, especially with re-
gards to immediate or sudden forest-related sector 
changes in the future.
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