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Abstract:  
“Södra skogsägarna” is a forest-owner association, operative in southern Sweden that actively 
aims for a sustainable forestry. Together the members own half of the privately-owned forests 
of southern Sweden. One common assignment for Södra is planning and implementation of 
clearcuttings on the members properties. A compartment instruction is written before any 
clearcutting and serves as a work instruction for the involved cutting teams. Södra is currently 
testing a new working method with the aim of a more effective working scheme to free more 
time for the forest inspector. In the previous method, this compartment instruction is often 
written by the inspector and the clearcutting is performed by the contractors, hired by Södra. 
The new method entails another division of labour, where the contractor has a greater 
responsibility and influence on the design of the compartment instruction. In this study, the 
working methods are compared with focus on the retention forestry applied at the clearcutting. 
The study compares evaluation for retention in the pilot- and control areas. The study is divided 
in to three parts where a statistical data analysis is complemented with a field study and a 
questionnaire, targeting the relevant contractors. The result of the study presents no detectable 
difference in score for the two methods. The questionnaire shows a detectable significant 
difference in score for one of the questions, where the new method has received the higher score 
for information included in the compartment instruction. The result implies that the nature 
conservation is not adversely affected by the new working method. Since the new method is 
considered to have a more efficient working scheme, it has potential to benefit both the 
economy and the ecology at performed clearcuttings. At a time when biodiversity is threatened, 
a sustainable forestry is an important part of our shared responsibility.  

Keywords: Forestry, Retention forestry, Södra, Compartment instructions, Nature 
conservation. 

Sammanfattning: 
Södra skogsägarna är en skogsägarförening verksam i södra Sverige som aktivt arbetar för ett 
hållbart skogsbruk. Tillsammans äger medlemmarna hälften av den privatägda skog som finns 
i utbredningsområdet. Ett vanligt uppdrag för Södra är att planera och genomföra 
slutavverkningar av skog på medlemmarnas fastigheter. I dagsläget testar Södra en ny 
arbetsmetod med syfte att effektivisera arbetet och frigöra mer tid för skogsinspektorn. Inför en 
slutavverkning skrivs ett traktdirektiv, vilket fungerar som en arbetsinstruktion för de 
entreprenörer som skall utföra slutavverkningen. I den tidigare arbetsmetoden skrivs denna 
arbetsinstruktion av skogsinspektorn och slutavverkningen utförs sedan av de entreprenör som 
hyrts in av Södra. För den nya arbetsmetoden har ett nytt gränssnitt för arbetsfördelning införts 
där entreprenören tar ett större ansvar, och har mer inflytande över traktdirektivets utformning. 
I studien jämförs de två arbetsmetoderna med fokus på den generella hänsyn som tas vid en 
slutavverkning. Detta sker genom en statistisk analys av data från internrevisioner för år 2017 
- 2018 som kompletteras med en fältstudie i pilotområdet, samt en enkätundersökning med de 
berörda entreprenörerna som målgrupp. Resultatet för studien visar att det ej finns någon 
signifikant detekterbar skillnad mellan betygen för de två arbetsmetoderna. Detta visar i sin tur 
att den generella hänsynen ej påverkas negativt av ett förändrat arbetssätt. Enkätundersökningen 
visar att informationen som ingår i trakdirektivet uppfattas som förbättrad hos entreprenörerna 
som arbetar utifrån den nya metoden. Då den nya arbetsmetoden anses som mer arbetseffektiv 
finns det potential för att både ekonomin och ekologin skall gynnas i framtiden. I en tid där den 
biologiska mångfalden hotas är ett hållbart skogsbruk en viktig del av vårt gemensamma ansvar.  

Nyckelord: Naturvård, Skogsbruk, Generell hänsyn, Södra skogsägarna, Excellent 
traktdirektiv. 
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1. Introduction 
The production forests cover 57% of the land area in Sweden. 78% of the tree volume consist 
of Scots pine (Pinus sylvestris) and Norway spruce (Picea abies) hereafter named pine and 
spruce, respectively and the forest industry accounts for 11% of the country´s exports 
(Villalobos, Coria, & Nordén, 2018). Sweden, like many other European countries, is 
dominated by a silviculture that includes an indigenous coniferous forest that is harvested by a 
final cutting (Gustafsson, Kouki, & Sverdrup-Thygeson, 2010). At the final cutting, the 
majority of all large trees are taken down and only a small proportion are left for nature 
conservation. With this in mind, a sustainable forestry is crucial for the future biodiversity. 
 
By saving groups of trees, dead wood, high stumps and single trees with high natural values (or 
potentially high natural values) one can preserve structures in the area that benefit the 
biodiversity in the long term (Gustafsson, 2013). The retention forestry (Gustafsson et al., 2012) 
applied at a clearcutting contributes to a more mosaic-like landscape image during harvesting. 
Due to an increased awareness of the need to actively preserve the forest biodiversity, a new 
forestry act became official in 1993. In 1993 Forestry Act, paragraph §30 states the 
consideration that must be taken to nature, biotopes and species during harvest. 
 
“The Government, or public authority designated by the Government, may issue regulations on 
the degree of respect to be extended to nature conservation and cultural heritage preservation 
interests in connection with forest management, as regards the form and size of felling areas, 
regeneration methods, the retention of individual trees and groups of trees, fertilisation, 
drainage, and the routing of forest roads.”(Skogsvårdslagen 1979:429) 
 
Along with the increased environmental awareness came also an increased interest in forest 
certification. Forest certification systems were developed with the purpose to labelling products 
coming from forests managed according to a defined standard. In Sweden, two forest 
certifications systems are used in parallel, FSC (Forest Stewardship Council) and PEFC 
(Program for Endosement of Forest Certification). The certification systems are built on three, 
equally important corner stones, namely maintaining long-term sustainability of economic, 
social and environmental aspects of forest management. As a part of the environmental standard 
, the forest owner is obliged to leave a certain amount of consideration on clear-cuts and not 
harvest areas with high conservation values. (Södra, 2017). Today, 50% of the productive forest 
in Sweden is FSC certified and 40% is PEFC certified. Both certificates can be held 
simultaneously (Villalobos, Coria, & Nordén, 2018). 

1.1 Södra skogsägarna 
Södra is a forest-owner association with 52 000 members. The members own about 50 percent 
of the privately-owned forests in Southern Sweden and can become certified according to FSC 
and PEFC via Södra. A common assignment for Södra is planning and conducting clear-cuts 
on the properties of the landowners. Södra is currently testing a new method in the planning 
process. At a clear-cut most of the older trees in an area are harvested. Prior to the harvest, the 
forest inspector writes an instruction to a contractor how is later conducting the harvest. The 
aim of the new method is to get a more efficient working scheme between the forest inspector 
and the contractor. Traditionally, the forest inspector spends a lot of time on detailed planning 
causing high working pressure. In the new method, parts of the planning will be transferred to 
the contractor, who will get more time to plan ahead of the machines. New digital maps decrease 
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the need for markings in field and facilitates the introduction of a new interface between the 
forest inspector and the contractor. 

 

Södra consists of three regions that are divided into 19 operation areas (Figure 1). In all the 
areas, the old method has been used for decades. Since January 2018, the new method was 
introduced in the operation areas: Höör, Vetlanda and Gislaved (Figure 2). Each region 
represented by one operation area. In this study, the two working methods are compared in the 
certified forests, with a focus on the retention taken at a final felling. 
 
1.2 Planning and monitoring – Compartment instructions and Green paper 
Before each clear cutting an instruction is 
written which includes information about 
the area in terms of facilities-, and 
clearcutting boundaries, nature- and 
culture consideration, several map views 
and information about to the landowner. 
The instruction is written by the forest 
inspector, and a good instruction is a 
prerequisite for a final felling with quality 
and precision. The aim of the new 
working method is to free more time for 
the forest inspector and to create better 
conditions for the contractor to perform a 
good work in field.  

Every year approximately 150 follow ups 
surveys after clear-cutting are performed 
by the internal auditors at Södra, and the 
report is based on both how well the 
instruction was written, and the quality of 
the clearcutting with respect to nature 
conservation. These follow ups or “Green 
papers” are a form of scoring system, used 
internally to evaluate Södras’s 
environmental undertaking at clear 
cuttings in production classified forests.  
The quantitative measures in the Green papers are set to meet the requirements of the 
certification systems FSC and PEFC. The functions included in the Green papers is the 
measures taken at a final harvest that promote the biological values in the area. 

1.3 Functions included in the Green papers 
To ensure variations in the forest landscapes, it is important to preserve untouched nature areas 
with high existing natural values. The high conservation value areas will become an important 
sanctuary for sensitive species in the otherwise often wood-producing forests. Often, these 
biotopes are connected to water, older forest remains or geological structures. Damage and 
disturbance in, or in connection to the biotope, must be limited or prevented to the certification 
standards at all forest management actions. Some of the conservation value biotopes should be 
retained for free development, others require management to maintain or enhance the natural 
values. However, no management that risk to harm the soil structure, soil conditions or species 
composition are allowed. (Södra, 2017).  

Figure 1. Södra is divided in 3 regions, and total of 19 
operation areas. Yellow=region West, Blue=region East, 
Green=region South.  
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Trees with high conservation values should always be left while harvesting. In general, trees 
with high natural values are often deviant from the stand. It can be trees with important 
structures, nesting trees, trees with cavities or of old age. The trees should be retained at a clear-
cut, regardless of being dead or alive. The FSC certification standard requires 10 trees/ha to 
compose the green tree retention. Other and often younger trees can be left to develop nature 
values in the future. After the harvest, all previously occurring tree species must remain.(Södra, 
2017)     

The retained trees can preferably be concentrated to a group of trees, an edge zone or in a high 
conservation value patch. The retention patches is preferred over scattered trees since this 
practice tends to favour the diversity of species (Gustafsson et al., 2010). They can also serve 
as a barrier on large clear-cut areas to increase the landscape variation. The retained trees 
include in the green paper must have a diameter of at least 15 centimetres in diameter breast 
height, but preferably coarser.   

Many studies show the importance of dead wood for biodiversity in boreal forests. The 
component contribute to a higher diversity for the ecosystem (Fridman & Walheim, 2000) and 
substrate found in the forest, or left at a clearcutting, is an important component for species that 
require a habitat associated with dead wood (Jonsson, Kruys, & Ranius, 2005). The certification 
standard demands that all dead wood older than one year is left in the clear-cut areas. Rutting 
must be avoided in order to preserve the natural values of the dead wood. If it is possible the 
wood should primary be concentrated to set-asides and impediments (Södra, 2017). 

Natural- and artificial high stumps are important elements in the certification standard. High 
stumps retained at the cutting areas have proven to contribute to higher biodiversity. Sun 
exposed stumps favour insects that utilizing the wood as food and habitat for reproduction 
(Gustafsson, 2013). According to the Swedish Forest Agency´s polytax inventory, the majority 
of the high stumps consists of spruce followed by pine. Only 10% of the high stumps are from 
deciduous species. The Swedish Forest Agency wish to see an increase in the number of high 
stumps from deciduous trees. An alternative to cover the need for different qualities of dead 
wood, may be to recommend saving or create several high stumps of the same species. This 
could contribute to ensure high stumps of the same species with different qualities even when 
they originate from even aged stands (Gustafsson et al., 2016).  

Edge zones are often retained along waterways, forest-edges and wetlands or as a complement 
to the high conservation value areas that includes particularly sensitive species. In some cases, 
it can be needed to recreate or restore the zone. In those cases, deciduous trees and shrubs are 
retained and old spruce is often removed. The width of the zone is designed according to the 
natural conditions that exists. In wet and damp edge zones, no driving is allowed. If edge zones 
are missing or lack in design, it can cause nutrient leakage and an increase in light and decrease 
in humidity can negatively affect the species that are dependent on a shady and humid living 
environments (Södra, 2017).  

In southern Sweden, the rotation period between two clearcuttings on the same stand is 50-100 
years (Götmark, Fridman, Kempe, & Toet, 2006). Since the Swedish forest is dominated by 
coniferous trees, it is recommended and encouraged to increase the proportion of native 
broadleaved trees in the production forest. This is to get a higher diversity and consequently get 
higher natural values in the areas (Götmark, Fridman, Kempe, & Norden, 2005).  

According to the National environmental goal Living forest: “The value of forests and forest 
land for biological production must be protected, at the same time as biological diversity, 
cultural heritage and recreational assets are safeguarded” (Skogsstyrelsen, 2018). Maintaining 
sustainable forestry is one of the keys for future generations to receive a high biodiversity. In 
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order to manage this, an improvement in environmental considerations is needed. This means 
that sustainable forestry is supplemented by an improved environmental consideration. Forests 
with high natural values have to be protected to a greater extent than before, and the 
conservation management in the country must increase.  
 
To compare the two methods, the project was divided in to three parts: A Statistical data 
analysis, a Field study and a Questionnaire. 
 
2. Aim and Hypothesis 
2.1 Statistical Data analysis  
The aim of the study is to evaluate whether the change in planning process prior clear-cutting 
affect the result of retention forestry and the effort taken to conservation. The new method aims 
to have a more efficient working scheme and to get a positive impact on nature conservation as 
well. Three of Södras`s operation areas are set as “experimental areas”. In the new working 
method, more of the planning and responsibility to nature conservation lay in the hands of the 
contractor, compared to earlier, when the inspector had a greater responsibility. The study aims 
to collect more data for follow-up and evaluate the new working method before an interface 
can be set in the other 17 areas of activity. The study includes the evaluation on the clearcutting 
received in the Green papers according to the audit produced by the intern auditor. The scores 
in the Green paper are described in a detailed field manual assume by all auditors (Lindström, 
2018).  
Hypothesis 1: Areas planned by the new routines have a higher score at a clearcutting, 
according to the Green papers, than the old method. 
 
Hypothesis 2: The variables Edge zones, Water affected areas, and high conservation value 
areas have a higher score when the object have been planned with the new working method 
compared to the previous one. 

Hypothesis 3: All forms of high conservation value areas are considered equally important at 
a clearcutting. 

Hypothesis 4: The quantitative amount of retained trees/ tree volume for nature conservation 
is unchanged when the object has been planned by the new method compared to the old method.  

2.2 Questionnaire 
The contractor working according to the new method have got a greater responsibility for nature 
conservation by their new impact on the compartment instruction. The aim is to evaluate what 
the contractors think about the new method and their new responsibility for nature conservation 
Hypothesis 5: The contractors working according to the new method will have a greater 
responsibility for nature conservation.  
 
2.3 Field study 
For the new method, most parts of the compartment instruction will be written by the 
contractors. The aim of the field study is to evaluate the differences in how the compartment 
instructions are written according to the two methods. To see if new method influence on the 
result for the clearcutting in the Green papers a pre-inventory was performed. 
Hypothesis: The new method has a positive impact on the result for the Green papers 
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3. Method 
In order to evaluate the new working method, the already collected data from the Green papers 
was analysed. The data analysis was supplemented by a field study and the result of a 
questionnaire that was sent to the contractors who planned and performed the clearcutting. The 
data was compared to study whether there were any differences between the two methods. As 
the new working method began to apply 01-01-2018 in the operation areas: Vetlanda, Gislaved 
and Höör, all the data collected from 2017 and 2018 were studied.  
 
The work was divided into three phases: 
1.  Statistical analysis of the Green papers in Experimental/ Non-Experimental areas. 
2. Pre-inventory of 25 sample areas (objects) with reference to the compartment instruction. 
3. Questionnaire for contractors using the old and the new method. 
 
3.1 Statistical analysis of the Green papers 2017 and 2018 
3.1.1 Study site  
In the study, clearcutting objects in the Experimental 
areas no. 982 Gislaved, no.961 Höör and no.972 
Vetlanda (Figure 2) are compared with clearcutting 
objects in a Non-Experimental area. The objects in the 
Non-Experimental areas are randomly selected from 
adjacent operation areas:  No. 644 Jönköping, No 966 
Växjö and No. 962 Broby. For the groups in the 
Experimental areas, all the Green paper that exists 
from 2017 and 2018 are included in the study. For the 
“Experimental area” the two years that are compared 
are representing the data set for the old and the new 
method within the same area. The “Non-experimental 
area” works as a control group were two years are 
evaluated (2017 and 2018). The objects in the Non-
Experimental areas are used as a control to the two 
groups in the Experimental areas. 
 
The sub-areas in the non-experimental areas were 3.33 
hectares (mean). The tree species composition differs 
between groups, where mainly the clearcuttings in the 
Experimental area after the new working method 
where introduced in 2018 stands out (Table 1). The 
total percentage may differ from 100% since 
percentage stated in the text is the average value for 
all clearcutting areas in each group. The three 
adjacent areas were selected to minimize differences in conditions between the Experimental- 
and Non-Experimental areas as they have similar conditions.  
 
3.1.2 Factors 
The study mainly focuses on nature conservation measures taken according to the green paper 
and all productions aspects were not included. Still, the score for cultural heritage and 
consideration has a significant impact of the final score of the clearcutting and are thereby 
included. The evaluation for Consideration to coarse branches and treetops are included in the 
Green papers and have an important nature conservation aspect. In this study this particular 
score is removed because of a new routine introduced in 2018 which affected the score 

Figure 2. The study site includes the experimental 
areas highlighted in the map. The Non-
Experimental areas are objects included in the 
adjacent areas. 
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Score 2 = Non-approved (“Lack”) 
Score 1 =Non-approved (“Bad”)  
 

considerably and the data would consequently not provide a reliable result. The function 
“Consideration to species” was also removed because of the lack of scores for the objects 
included in the study. 

Table 1. The distribution of the tree mix found within the four groups of experimental areas 
with respect to the occurrence of  Spruce (P. abies), pine (P. sylvestris) and deciduous trees. 

The following functions related to nature conservation from the Green paper were included: 

1. Preservation of the understory  
2. High conservation values areas  
3. Edge zones/Buffer zones  
4. Tree groups/ areas for developing  
5. Consideration to impediment  
6. Retained scattered trees with high natural values 
7. Retained scattered trees for development of natural values  
8. Maintenance of dead trees and Coarse woody debris (CWD) 
9. Created high stumps  
10. Spatial distribution of retention  
11. Consideration to cultural heritage  
12. Consideration to wooded ground and water affected areas 

The score is based on a thorough field guidance manual (Lindström, 2018) from which all  forest 
auditors base their work.  

3.1.3 Calculation and statistics 
In the Green paper, the score scale ranges from 1-4 and are generally defined as: 
Score 4 = Approved (“Very good”) 
Score 3 =Approved (“Good”) 

 The steps between the four scores can be considered as equal. 
 
The sample size for the four groups in Experimental- and Non-Experimental areas consists of 
a total of 70 clearcutting objects per group. 
 
A total of 280 Green papers are included in this study. Since all functions do not occur for all 
objects, the sample size (number of scores) varies between the groups for the various functions. 
In order to study the difference between the groups, the average score for all measures in the 
retention forestry was analysed for each clearcutting object. The scores then gave an indication 
of how well the retention was performed according to the certifications. First, only the 
proportion of deviations in the areas was compared. But in order to get a more accurate result, 
this was extended to instead of studying Approved/Non-Approved, include all scores in the 4-
graded scale.  
 
 

     
                                                       Tree mix: Spruce  Pine Deciduous trees 
Experimental areas 2017 45.50%  52.90% 1.50% 
Experimental areas 2018 20.73%  75.84% 3.42% 
Non-Experimental areas 2017 47.29%  53.46% 2.40% 
Non-Experimental areas 2018 46.73%  51.06% 2.20% 
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On a clearcutting, there could be several “sub-scores” for the same function, for example, when 
there are two impediments in one area, these two impediments are scored separately. In the 
study, the mean value of the scores is then used. All the “sub-scores” are presented in Appendix 
A. The data was sorted in Excel and then analysed in SPSS. SPSS was used to calculate the 
mean values and standard deviation for the mean score. When the average values for the 
different groups were compared in the Permutation test, StatBoss Permutation test 1.0 was used. 
A permutation test is a non-parametric test for hypothesis testing where existing data is used to 
construct the distribution pattern. None of the data set included in the study was normally 
distributed, the average scores often ranged from 3 to 4 and with a grading scale of 1-4, it gave 
a skewed distribution. The permutation test was chosen because the majority of the sample size 
for the functions was low, approximately 20. A difference in N when the test was running 
proved to have an effect on the P-value. To reduce this difference, in those cases where the 
different groups for the same function hade different sample sizes, this difference was evened 
out. This was done by the fact that the values were randomly deleted in the groups with the 
larger sample size until all groups were equal. In a permutation test, data are tested for 
significant differences between two groups. The data do not have to be normally distributes 
since the test does not assume a theoretical distribution of the variables (Statistic Solutions, 
2019). 
 
In SPSS, a two-sample T-test were performed to investigate if there was a difference between 
the amount/volume of retained trees and dead wood for the two groups. The two-sample t-test 
is a parametric tests that assumes a normal distribution of data (Ennos, 2012). 
 
3.2 Questionnaire 
The survey includes the contractor´s evaluation of the new method with a focus on the nature 
conservation. The survey was sent out to all active contractures in the Experimental area and to 
contractors in the adjacent area. A total of 65 contractors in the two areas were included in the 
survey. The questionnaire consisted of 6 multiple choice questions and 2 questions where the 
respondent had the opportunity to formulate his/her thoughts around the current working 
method. Three reminders were sent out. The last three questions only concerned the contractors 
in the Experimental area. The three main subjects of the questions are communication, 
information and nature conservation. Each question is answered with a score between 1 – 5 
where 1 is negative and 5 is positive. For all questions, the answer alternative “Don´t know” is 
included.  
 
3.2.1 Questions  
The questions included in the questionnaire were formulated halfway into the project, which 
gave the advantage to familiarize with the work done by the target group. In order to write a 
good questionnaire, the questions are required where the questioner is familiar with the subject 
and understands how the method works. With an understanding of all the work elements that 
are a part of the working process, the chance of questions covering all areas increase and the 
questioner uses the appropriate vocabulary against the target group that are intended to increase 
the understanding. The questions were divided into different categories that are important for 
nature conservation for each method. Brace, (2018) was used when formulating the questions.  
The following Questions were included in the questionnaire: 
 
1. Do you, as a contractor, feel that you have all the relevant information in the compartment 
instruction, written by the inspector, that you need in order to perform a good job? 
2. Do you feel that the communication regarding the compartment instruction between the 
inspector and contractor is sufficient? 
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3. Does the information from the forest-owner reach you as contractor? 
4. Do you always get feedback from the auditor when a Green paper in written? 
5. According to the production aspects, how important do you consider the nature 
conservation is in your daily work? 
6. Do you experience a big difference in your responsibility since the new method were 
introduced? 
7. In what way has your work changed since the introduction of the new working method?  
8. What is your thoughts about the new way of working - How do you experience that the new 
working method have changed your prerequisites and opportunities to manage a great work in 
nature conservation? 
 
The answers to the questions serve as a follow-up of how the contractors perceive the change 
of responsibility between forest inspector and contractor. The new method gives the contractor 
more responsibility for the clearcutting objects and that might have an impact on nature 
conservation. The answers are used to evaluate the first year of the new method and will be 
compared with the scores from the contractor in the Non-Experimental areas. The questionnaire 
is created in “Survey Monkey”, a cloud-based survey service where the questions are shared to 
the target group through a web link. All questions in the survey are attached in Appendix B. 
 
3.2.2 Statistical analysis  
To analyse the data, the answer frequencies and proportion of the highest score were compared 
for all the questions with scores as answer alternatives. 
 
3.3 Field study 
3.3.1 Calibration prior to field study 
By spending time following forest 
inspectors and forest auditors in field, I 
learned according to the old method, to 
plan for a final felling. By following 
several different inspectors, it gave 
dissemination of thinking in planning of 
consideration to nature values in front of 
a clearcutting. I learned from the 
auditors how they think when they then 
asses the result after the clearcutting. 
The calibration days were rewarding 
and important to get a practical insight 
into how a nature conservation 
assessment is carried out and gave a lot 
of useful information about forestry 
which I then benefited from in my field 
study. In total, 10 full days were 
deposited in field for calibration prior 
the field study initiated.  

In order to compare the differences 
between the old and the new method in 
practice, a field study was carried out to inventory objects ahead of a final felling. The data was 
collected in field during October-December 2018 in form of “pre-inventories” in areas that were 
later harvested in the winter of 2018-2019. A total of 25 pre-inventories were performed, which 
were distributed in the three “Experimental areas” and thus represented the regional regions 

Figure 3. In the study, 25 objects in the Experimental 
areas were visited in front of a clearcutting. 9 objects 
in Gislaved (region West), 8 objects in Vetlanda 
(region East), and 8 objects in Höör (region South). 
The objects are marked with green dots in the map. 
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(east, west and south). The “pre-inventories” included writing nature conservation comments 
for the compartment instructions with a focus on the considerations to nature and cultural care 
in the area. The operation areas covered by the new working method and by that have a function 
as “experimental areas” are the following: no. 961 Höör, no.982 Gislaved and no.972 Vetlanda 
(se Figure 2. Map of “Södraland”). 

The study includes a pre-inventory of 25 object that where visited shortly before the final 
felling. The 25 objects were randomized from the objects submitted to a final felling. The pre-
inventory was carried out the same way as according to the old method. “Nature conservation 
comments” were produced in the same way as for the regular compartment instructions in front 
of a clearcutting. This was done to collect information that later could be compared with the 
actual compartment instructions, written by the forest inspector, and the Green paper for the 
object. 
 
3.3.2 Variables 
The variables compared between the two working methods were the following: 
High conservation value areas, edge zones, tree groups, impediments, retained trees with high 
natural values, trees for developing, dead trees and CWD, the concentration, and consideration 
to wooded ground and water affected areas. No production aspects were included in this study, 
only nature- and culture considerations. The pre-inventory was carried out in parallel with the 
work carried out by the forest inspectors and contractors. Both inspectors, contractors and 
auditors were unaware about the pre-inventories. All contact was taken through the manager of 
the business area and the production manager.  
 
After the clearcutting, the affected area is followed up with a Green paper, which is carried out 
by the forest auditor. The data collected in the pre-inventories, as well as the compartment 
instructions written by the forest inspector, is compared with the Green paper. By studying the 
data, the aim is to see if there in any trends for how the retention forestry is affected by the new 
working method. In this study the template for Nature Value Assessment in the pre-inventory 
was used for the field study (B. Drakenberg & Lindhe, 1999). 
 
3.3.3 Materials  
The material used in the field consisted of an iPad equipped with a map tool that showed 
property boundaries, felling areas, watercourses and if there were adjacent key biotopes or edge 
zones. The map tool (Figure 3) was the same as the forest inspectors and contractors use in their 
planning for a clearcutting.  
 
4. Results 
4.1 Statistical analysis of the Green papers 2017 and 2018 
The section is divided into three different parts. The first part (Chapter 4.1) involves data 
analysis of the Green papers and the aim is to answer the questions in order to keep or reject 
the null hypothesis. Part two (Chapter 4.2) includes the results for the field study where the 
information in the pre-inventory is compared with the Green papers from 2018/-19. The third 
part (Chapter 4.3) consists of the results of the questionnaire where the answers are compared 
between the two groups in the Experimental area and the Non-Experimental area. The scores 
for all objects can be found in Appendix A. The score consists of a 4-grade scale where 1-2= 
Unapproved and 3 – 4= Approved. 
 
The graph shows the average score for all objects within the four groups that are compared. 
Experimental areas 2017, Experimental areas 2018, Non-Experimental areas 2017 and Non-
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Experimental areas 2018. The new working method was introduced 01-01-2018. This applies 
to all graphs and tables in the study. 
4.1.1 Permutation test  
To evaluate if there is a significant difference between the Experimental- and Non-
Experimental areas for the two years, a non-parametric permutation test was performed. To 
perform the test, the sample sizes for the four groups were reduced to a common size for each 
group. The sample size and mean-value for all objects are compared with the groups with 
reduced sample sizes randomly selected for the permutation test in Figure 4 to Figure 11. Four 
functions were evaluated: Retention forestry and nature conservation, Consideration to wooded 
ground and water affected areas, Consideration to Edge-zones, High conservation value areas. 
 
Retention forestry and nature conservation includes all the functions evaluated in the Green 
papers: Preservation of the understory, high conservation value areas, edge zones/Buffer zones, 
tree groups/ areas for developing, consideration to impediment, retained scattered trees with 
high natural values, retained scattered trees for development of natural values, maintenance of 
CWD, created high stumps, spatial distribution of retention, consideration to cultural heritage 
and consideration to wooded ground and water affected areas. The permutation test shows that 
for this aspect p=0.28 in Experimental areas and p=0.061 in Non-experimental areas which 
indicates that there is no detected significant difference between the two methods. (Table 2) 
 
Table 2. Results of the permutation test of functions included in the green papers. The 
difference in score are compared for the Experimental- and Non-Experimental areas for the two 
years (2017 and 2018). N=number of clearcutting objects, Mean= mean score for the included 
functions.  

 Experimental areas 
Non-Experimental 
areas 

 Year Mean N SE Mean N SE  
Retention forestry and 
nature conservation 2017 3.81 17 0.54 3.89 17 0.39 

 2018 3.93 17 0.03 3.81 17 0.05 
      p=0.28    p=0.061 

Consideration to ground 
and water effected areas 2017 3.98 16 0.02 3.69 16 0.13 

 2018 3.94 16 0.06 3.98 16 0.02 
      p=1    p=0.04 

Consideration to Edge-
zones 2017 3.86 13 0.08 3.77 13 0.12 

 2018 3.92 13 0.77 4 13 0 
      p=1    p=0.22 

High conservation value 
areas 2017 3.81 16 0.1 3.81 16 0.14 

 2018 3.69 16 0.14 3.94 16 0.06 
       p=0.61    p=0.74 

 
Table 2 describes the result for the permutation tests and shows that there is no detected 
significant difference in scores for the two methods for any of four the functions included. For 
one of the functions, Consideration to wooded ground and water effected areas p=0.04 in the 
Non-experimental area, but since the Non-Experimental areas works as a control area, this value 
does not affect the result for this study. The null hypothesis cannot be rejected for any of the 
four functions.  
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4.1.2 Retained trees and dead wood 
Retained living trees with high natural values in the clearcutting area in Figure 12 shows that 
the highest number of trees that are retained for nature conservation were in the Non-
Experimental area 2018 and the lowest number was in the Experimental area 2018. To analyse 
if there is a significant difference between the new and the old method for the retained trees 
two-sample T-tests (Ennos, 2012) were performed with the results: The new method 
(Experimental areas 2018) had a mean of 4.82 retained trees with high natural values per 
hectare, (SE=1.09, n=25) and  the old method (Non-Experimental areas 2018) had a mean of 
6.50 retained trees with high natural values per hectare (SE=1.32, n=21). There was no detected 
significant difference between the new method and the old method (p=0.321). 
 
The volume of retained trees: The new method (Experimental areas 2018) had a mean of 1.75 
m3fo per hectare, (SE=0.42, n=25) and the old method (Non-Experimental areas 2018) had a 
mean of 2.4 m3fo/ hectare, (SE=0.52, n=21). There was no detected significant difference 
between the new and the old method (p=0.309). 
 
The average number of retained dead wood differs between the 4 groups where the new method 
(Experimental areas 2018) and the old method the same year have a higher value. To analyse if 
there is a significant difference between the two methods, two-sample t-tests was performed: 
The new method had a mean of 6.63 retained dead trees / hectare, (SE=0.23, n=25) and the old 
method had a mean of 5.03 retained dead trees / hectare, (SE=0.30, n=21). According to the 
test, there was no detectable significant difference between the new and the old method 
(p=0.321). 
 
Comparing the volume of retained dead wood between the two methods: The new method has 
a mean of 1.71 m3fo/ hectare, (SE=0.23, n=25) and the old method had a mean of 1.8 m3fo/ 
hectare, (SE=0.30, n=21). There was no detected significant difference between the new 
method and the old method (p=0.727). 
 
4.1.3 Distribution of areas with high conservation values  
The four most common high conservation value biotopes are stream environments (44%), 
deciduous swamp forests (20%), coniferous swamp forests (16%) and geological structures 
(11%). Only 9% of the areas in this study included other types of biotopes. The sample sizes 
for some of the groups at Table 2 are too small to perform a statistical test. But in general, the 
scores for the four biotopes differs between 3.6 and 4 with only one score on 3 that differs for 
geological structures 2018. 
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4.2 Questionnaire  
The answer frequencies from the survey amounted 53 responses out of 65 participants, the 
response rate was 81.5%. The contractors were divided into two groups depending on current 
working method. 18 contractors working according to the traditional method and 33 
respondents with the new. All questions and answer-alternatives are attached in the Appendix 
B. Note that the sample sizes N differs between the groups for the figures that includes the 
score frequencies. 
 
1. Do you, as a contractor, feel that you have all the relevant information in the compartment   
instruction, written by the inspector, that you need in order to perform a good job? 
According to Figure 15, the new method has the highest score frequency on score 4 and the old 
method has the highest frequency on score 3. The new method has 69.7% of score (4 and 5) 
and the old method have 38.8% (Figure 15). There is a detectable significant difference between 
the two methods where the contractors working according to the new method are more satisfied.  

2. Do you feel that the communication regarding the compartment instruction between the 
inspector and contractor is sufficient? 
There is a small difference between the methods in score frequencies for the second question. 
The both methods have the highest answering frequency on score 4 (Figure 16) and the 
proportion for the two highest score (4 and 5) are 69.7% for the new method and 61.1% for the 
old method (Figure 17). The error bars of the scores for the two methods are overlapping and 
there is no detectable significant difference in score between the two groups. 

3. Does the information from the forest-owner reach you as contractor? 
For the third question, the highest answering frequency is score 4 for the both methods (Figure 
18), and the proportions of score (4 and 5) are 54.5% for the new method and 44.4% for the old 
method. The error bars (Figure 19) are overlapping and there is no detected significant 
difference in score between the two methods. 
 
4. Do you always get feedback from the auditor when a Green paper in written? 
For question 4, the highest score frequencies for the two methods are score 5 (Figure 20). The 
proportion for score (4 and 5) is 78.8% for the new method and 88.8% for the old method 
(Figure 21). No significant differences are detected. 
 
5. According to the production aspects, how important do you consider the nature conservation 
is in your daily work? 
The score frequency for the new method are highest for the new method were 46.8% of the 
contractors opted score 5.  (Figure 22). The proportions of score (4 and 5) are 78.8% for the 
new method and 77.8% for the old method (figure 23). There is no detectable significant 
difference between the two methods. 
 
6. What routines are you familiar with? 
The aim of the question was to examine the contractor’s qualifications. The contractors working 
according to the old method had all accomplished the course in land coning, 72% had 
accomplished the course in guidelines concerning fine woody debris and 61% had 
accomplished the course in Oil- and fuel management. For the contractors working according 
to the new method, all of the contractors had accomplished the course in land coning. 70% had 
accomplished the course in guidelines concerning fine woody debris and 60% had 
accomplished the course in Oil- and fuel management. Two of the contractors had accomplished 
a course in “Consideration to retention trees”. The differences between the two groups are 
small. 
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The tree last questions were only asked to contractors working according to the new method 
  
7. Do you experience a big difference in your responsibility since the new method were 
introduced? 
According to Figure 24, the frequencies of the scores had a high variation. In figure 25, the 
distribution of scores for the tree operation areas within the Experimental area indicates a 
difference in score between the three operation areas: Höör, Gislaved and Vetlanda. Gislaved 
had the highest score and Höör the lowest, all contractors in Vetlanda selected had the score 3, 
except one. 

8. What is your thoughts about the new way of working - How do you experience that the new 
working method have changed your prerequisites and opportunities to manage a great work in 
nature conservation? 
The answers between the operation areas Höör, Gislaved and Vetlanda differs slightly. The 
majority of the contractors in Höör find that they do not experience any difference between the 
two working methods. One respondent mentioned “Greater freedom” and another that the 
markings in field in the area should be better. In Vetlanda, there is more dissemination between 
the responses, with most responses pointing to greater responsibility for the contractors and an 
improvement of information in the compartment instructions. There are also comments from 
several of the respondents that the cooperation with the inspectors has been improved. For 
Gislaved, half of the contractors experiencing no differences between the two working methods, 
while the rest think that the new distribution of responsibility is better than for the old method. 
There are differences between the groups, but there is a trend. Half of the contractors do not 
experience any major changes between the two methods. The other half shares the opinions that 
the new method entails more job and a greater responsibility. Some think the new work is just 
to the better. 

9. In what way has your work changed since the introduction of the new working method?  
In total, 19 contractors responded to the question in the survey. Eight of these were positive 
towards the new working method and stated that it led to better conditions and opportunities to 
conduct an adequate nature conservation work. Nine of them noticed no major differences 
between the two working methods. The responders from the contractors in Vetlanda show that 
the majority think that the conditions and opportunities to perform a good conservation work 
have become better with the new working method. In the operation areas Höör and Gislaved, 
the majority have not noticed any major changes since the new working method was introduced. 

4.3 Field study 
No results for this part are available. Green papers for the objects included in the pre-inventory 
are missing. This because of an outbreak of spruce bark beetle in summer 2018, which led to 
objects in affected areas got prioritized for harvesting and some objects included in this study 
was omitted. 
 
5. Discussion 
By analysing the Green papers, I aimed to investigate the differences between the two methods 
for the planning of clearcutting. According to the analysis there is no detectable difference 
between the old and the new method neither in the scores for retention forestry, for 
consideration to water affected areas, edge zones nor high conservation value areas. Not finding 
any differences between the methods is a result in itself. The changed working method has no 
negative or positive impact on the general consideration taken at a final felling.  
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5.1 European spruce bark beetle (Ips typographus) 
The result of the field study was excluded from the study, as a result of the follow-up at the 
clearcutting areas not being sufficient. There are two reasons for this. First- the last year’s hot 
and drought summer in southern Sweden contributed to a massive outbreak of European spruce 
bark beetle (Ips typographus) in the Swedish forests. This because Spruce bark beetle benefits 
from temperatures around 30 degrees Celsius (Wermelinger, 2004). As much of the production 
forests consists of spruce (Villalobos et al., 2018), it became a priority cut the affected areas. 
This led to many of the pre-invented objects included in the study not being harvested in time. 
Second, the results for one of the regions were missing. A total of 10 follow-ups were performed 
by the 25 pre-invented objects.  

5.2 Green papers 
The grading scale for the Green papers extends between score 1- 4 where all objects have an 
average score between 3-4 according for the questions in Appendix B. In general, the scores 
are high for most of the functions. Having score 4 means that it fulfils the criteria set by FCS. 
Most of the scores are already close to the maximum value, maybe the bar can be raised to 
increase the criteria and ambition for nature conservation in a longer term? 
 
The tests performed in the study have relatively small sample sizes, because all functions are 
not represented for all objects. For Experimental areas, all Green papers are included in the 
operation areas 2017 and 2018. A total of 150 Green papers are accomplished within Södras’s 
distribution area, and this provides approximately 24 Green papers within the Experimental 
area. In order to perform a more accurate analysis, several Green papers in the Experimental 
area would be necessary to get a larger sample size.  

All objects in the pre-inventory were classified as “Production Forests”, this made the score at 
a Natural values assessment low. The natural values that occurred in the areas in front of a final 
cutting were often included in the consideration areas. Clear areas for production and nature 
conservation, favour the management of the area (Lindström, 2018). 

The forest-owners may influence on nature considerations and affect the results of the Green 
papers.  A committed landowner with an interested in nature conservation can raise the level of 
consideration through information in the compartment instructions. This may affect the score 
in further aspects, the landowners can have a major influence on the consideration to nature 
conservation. It is important to acknowledge this and increase the information and interest. 

5.3 Certification 
Paragraph 30 in the Forestry act set the minimum conservation at a clearcutting, while both 
FSC and PEFC have higher criteria for nature conservation, the certification tends to raise the 
level of nature consideration. Environment and economy are two main reasons for certification 
(Berg Lejon & Lindestav, 2009) where a double certification gives a higher premium. The study 
by Villalobos et al., (2018) shows that certificated production forests in Swedish are not 
generally associated with increased environmental benefits compared with non-certified 
forests. To have an effect in the environmental values, the standards for the certification need 
to be more stringent in standards, monitoring and enforcement.  
 
The regulations of forest management in Sweden are based on “freedom under responsibility”, 
and the regulation of timber market is lower than in most other countries (Villalobos et al., 
2018). The Swedish Forestry act states the preservation of natural and environmental values to 
have the same priority as the forest production values, but it is difficult for the forest-owners to 
implement the standards because of the lack of clear quantifiable measures. The certification 
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systems regulate the consideration and set a standard for amount and numbers of retention. The 
standards for the two methods are quite similar and the demands for FSC certification 
automatically fulfil the requirements for PEFC. The double certifications of FSC and PEFC 
gives a double premium for the wood, but is the consideration to nature doubled? According to 
FSC (FCS Sweden, 2010) and PEFC (PEFC Sweden, 2017) 10 green trees must be retained per 
hectare. At a double certification only, the standard for FSC are evaluated, which means only 
10 trees in enough to retain to get approved. Why does the forest owner get a double premium 
for certification when the requirements for consideration to nature are only at the level for one 
of the certifications, would not the consideration to ecology be duplicated to earn a higher 
economy? 

5.4 Methods 
A lot of time was spent on structuring and sorting the raw data from the database. For the 
Experimental area, all Green papers in the database are included in the study, while the objects 
for the Non-Experimental area are randomly selected. Data were missing in some objects which 
led to smaller sample sizes for the functions, for example some objects no edge zones were 
retained in the cutting area. In order to increase the sample sizes, more clearcutting-objects 
within the Experimental area can be required to be evaluated in the Green papers. A higher 
sample size might affect the results but will probably not significantly affect since all results in 
this study indicates that there is no significant difference between the two groups in retention 
applied at a final felling. A suggestion is to concentrate a higher number the follow-ups to the 
Experimental area to have more objects to evaluate further before the new method is introduced 
in the rest of the 17 operation areas. For the statistical analysis, a permutation test was chosen 
as it does not require a normal distribution of data and the dataset included is treated as the 
“population”. The permutation test is a non-parametric test but has the same strength as a 
parametric t-test. All data were collected by an intern auditor at Södra but for following studies 
the data could have be collected by an external auditor to receive a more impartial result. 
 
6. Conclusions and implications for conservation 
To summarize the results in this study, there are no differences in score between the traditional 
and the new working method for planning clearcuttings. For the follow-ups in the Green papers, 
the new method does not affect the scores for the functions included in this study. In the 
questionnaire, the only significant difference detected are the score for Question 1, which 
includes the quality of information included in the compartment instructions were the 
contractors within the new method seems to be more satisfied with the information than the 
contractors working according to the previous method. Since the new method was introduced 
in 2018, no negative impact on the nature conservation have been observed. The result of the 
“non-detected difference” between the two methods are a positive result for Södra. To ensure 
the results in a long term the new method requires to be more incorporated since the data 
included in this study were extracted only one year after the introduction.  
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Populärvetenskaplig sammanfattning: 
 
Vad tar vi för ansvar för vår svenska skog - kan vi balansera 
produktionsskogens ekonomi med en hållbar ekologi? 
 
Sverige är ett land som till stor del består av skogslandskap. Den totala landytan breder ut sig 
över 41,1 miljoner ha, där ca två tredjedelar utgörs av skog. Varje år exporteras stora mängder 
träprodukter ut ur landet och Sverige är, efter Kanada, världens största skogsindustrination. 
Majoriteten av virket kommer från produktiv skogsmark som innefattar skogsområden som 
producerar mer än 1 skogskubikmeter per hektar och år. Ofta är denna skog planterad och består 
av homogena bestånd av likåldriga träd, oftast gran eller tall. Fläckvis i dessa skogar finns det 
fortfarande områden med högre naturvärden associerade till bäckar, vattendrag, sumpskogar 
eller geologiska strukturer med mera. Dessa områden i produktionsskogen är viktiga att bevara 
för att upprätthålla områdets ekologiska värden. 
 
En produktionsskog tillåts ofta bli mellan 50 - 100 år gammal innan den slutavverkas. Vid en 
slutavverkning tas majoriteten av de äldre träden på området ner och endast en liten andel träd 
sparas för naturvårdsyfte. Enligt Skogsvårdslagen benämns ”Generell hänsyn” som den lägsta 
nivå av hänsynsåtgärder för naturvård som måste tas vid en slutavverkning. Den generella 
hänsynen är en del av grunden till de två vanligaste certifieringssystemen i Sverige:  FSC 
(Forest Stewardship Council) och PEFC (Programme for the Endorsement of Forest 
Certification). Cirka 50 procent av den svenska skogen är certifierad enligt FSC och cirka 48% 
är certifierade enligt PEFC. Hur stor andel av skogen som är certifierat enligt båda systemen är 
okänd, därmed kan man säga att 50 - 100% av den svenska skogen är certifierad. 
 
En certifierad produktionsskog syftar till ett mer hållbart skogsbruk och ger samtidigt en bättre 
ekonomi för skogsägaren den dagen som skogen avverkas. I certifieringen ingår ett antal 
åtgärder för naturvård som skall följas. Södra skogsägarna är en av landets största skogaktörer 
med 52 000 medlemmar som just nu testar en ny metod för planering inför  en slutavverkning. 
Tillsammans äger medlemmarna ca 50% av den privatägda skogen i södra Sverige och 
medlemmar erbjuds certifiering enligt antingen FSC, PEFC eller en dubbelcertifiering av båda 
systemen. Varje år följer Södra upp ca 150 slutavverkningar i medlemmarnas certifierade 
skogar genom en internuppföljning. Vid uppföljningen gäller standarden för FSC-certifiering 
som lägsta krav, där funktionerna bland annat innefattar att spara träd, skapa högstubbar och 
skydda känsliga arter och miljöer. 
 
Den nya arbetsmetoden introducerades av Södra år 2018 i tre pilotområden och syftet med 
förändringen var att frigöra mer tid för de skogsinspektorer som i dagsläget planerar 
avverkningen. En mer effektiv arbetskedja kan ha en effekt på det hållbara skogsbruket och 
syftet med denna studie är att utvärdera om det nya arbetssättet har en effekt på den generella 
hänsynen. För att studera en eventuell skillnad jämfördes uppföljningar av certifieringssystemet 
FSC för de båda arbetsmetoderna. Totalt ingick 90 stycken slutavverkningar i studien och 
resultatet visade att den generella hänsynen inte påverkades av en mer arbetseffektiv planering. 
Att naturvärden ej påverkas är ett positivt resultat eftersom målet med den nya arbetsmetoden 
var att frigöra mer tid för skogsinspektorn, dock ej på bekostnad av skogens biologiska värden. 
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APPENDIX A: Betyg för generell hänsyn enligt det Gröna bokslutet 

  Function:                      
Object Group 1 2 3 4 5 6 7 8 9 10 11 12 Mean 

1 Exp 17 2  3   3 3 3+4 4 4 4 4 3.40 
2 Exp 17 4 3 3+4   4 4 4 4+4+4 4 4+4+4   3+4+4 3.82 
3 Exp 17   4   4 4 4+4 2 4  4 3.75 
4 Exp 17 4   4 4   3 4 4+4 4 4+4 4 4 3.92 
5 Exp 17 3  4  4 4 4 4+4+4 4 4+4+4  4 3.92 
6 Exp 17 4   4+4       4 4+4+4 4 4 4 4 4.00 
7 Exp 17    4  4 4 4+4+4 4 4 2+4 4 3.82 
8 Exp 17 4   4+4         4+4 4 4 4 4 4.00 
9 Exp 17 4   4       4 4+4 4 4 4 4 4.00 

10 Exp 17 4      4  4 4 2 4 3.67 
11 Exp 17 4   4+4     4 4 4+4 4 4 4 4 4.00 
12 Exp 17 4   4+4  4 4 4+4 3 4+4 4 4 3.92 
13 Exp 17 4 4 4+4 4   4 4 4+4+4 4 4+4   4+4+4 4.00 
14 Exp 17 4 4 4+4 4+4   4 4 4+4+4 4 4+4   4+4+4 4.00 
15 Exp 17 4 3 4 4  4 4 4+4+4 4 4  4 3.92 
16 Exp 17 4 4 4     4 4 4+4+4 4 4+4     4.00 
17 Exp 17 4 4 4  4 4 4 4+4+4 4 4+4  4+4 4.00 
18 Exp 18 4 4       4 4 4+4 4 4   4 4.00 
19 Exp 18 4 4 4   4 4 4+4 4 4  4 4.00 
20 Exp 18 4 4+4+4       4 4 4+4 4 4+4   4+4 4.00 
21 Exp 18  4 4   4 4 4+4+4 4 4  4+4+4 4.00 
22 Exp 18   2 4     4 4 4+4+4 4 4 4 4 3.82 
23 Exp 18 4 3+4 4+4 4  4 4 4+4 4 4+4+4 4+4 3+3+3 3.79 
24 Exp 18 4 4 4 4   4 4 4+4 4 4+4   4+4 4.00 
25 Exp 18 4 4 3   4 4 4+4+4 2 4 3 4 3.47 
26 Exp 18 2   2+4 4+4+4+4+4     4 4+4+4 4 4   3 3.56 
27 Exp 18 3 3+4 4 4+4+4+4+4+4  4 4 4+4+4 4 4  4+4 3.80 
28 Exp 18 4   3+4 4   4 4 4+4 4 3 4+4 4 3.85 
29 Exp 18 4 3 4   4 4 4+4+4 4 3 3 3 3.54 
30 Exp 18 4 3+4+4 4+4 4+4+4+4   4 4 4+4+4 4 4 3+4 4 3.83 
31 Exp 18 4  4+4 4  4 4 4+4+4 3 4 3 4 3.40 
32 Exp 18 4   2 4+4   4 3 4+4+4 4 3 3 4 3.62 
33 Exp 18 3   4  4 4 4+4+4 4 4 3 4 3.67 
34 Exp 18 4   4 4+4+4+4   4 4 4+4+4 4 4 4 4 4.00 
35 Exp 18 4  4   4 4 4+4+4 4 3 3 4 3.69 
36 Exp 18     4 4   4 3 4+4+4 3 3 3 4 3.64 
37 Exp 18 4 4 4+4     4+4+4 4 4  4+4 4.00 
38 Exp 18 4   4       4 4+4 4 4 4 4 4.00 
39 Exp 18 4   4 4     4 4+4+4 4 4 4 4 4.00 
40 Exp 18 4  4 4  4 4 4 4 4  4 4.00 
41 Exp 18 4 4   4   4 4 4+4 4 4   4 4.00 
42 Exp 18 4  3+3    4 4+4 4 4 4 4 3.78 
43 Non-Exp 17 2   4     4   4+4 4 4 4 4 3.78 
44 Non-Exp 17   4 4 4 4 4 4 4 4+4  4 4.00 
45 Non-Exp 17 4 4 4     4 4 4+4 4 4   3 3.90 
46 Non-Exp 17 4 4 4  4 2  4+4+4 4 4  4 3.82 
47 Non-Exp 17 3 3 3 4   3 4 4+4+4 4 4+4   4 3.69 
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Object Group 1 2 3 4 5 6 7 8 9 10 11 12 Mean 
48 Non-Exp 17 4 4 4 4  4  4+4+4 4 4  4+4+4 4.00 
49 Non-Exp 17 4   4     4 4 4+4+4 4 4+4   4 4.00 
50 Non-Exp 17 4  4+4 4 3 4 4 4+4+4 4 2+3  2+3 3.53 
51 Non-Exp 17     3       4 4+4+4 3   3 3 3.56 
52 Non-Exp 17   3+3 3+3 4   4 4 4+4+4 4 3+3 4 4+4+4 3.65 
53 Non-Exp 17 4   4   4 4 4 4+4+4 4 4+4   4 4.00 
54 Non-Exp 17 2         4 4 4+4 4 4 4+4 4 3.80 
55 Non-Exp 17 4  4 4  4 4 4+4 4 4+4  4 4.00 
56 Non-Exp 17 4 4 4 4   4 4 4+4 4 4 4 4 4.00 
57 Non-Exp 17 4        4 3 4+4 4 3.63 
58 Non-Exp 17             4 4 2 4 4 4 3.67 
59 Non-Exp 17 4  4    4 4+4 4 4  4 4.00 
60 Non-Exp 17       4     4 4+4 4 4   3 3.86 
61 Non-Exp 17 4 4     4 4+4 4 4  4 4.00 
62 Non-Exp 17 4   4+4 4     4 4+4+4 4 4 4 4 4.00 
63 Non-Exp 17 4 4+4 4 4+4  4 4 4+4+4 4 4  4 4.00 
64 Non-Exp 17 4   4       4 4+4+4 4 4   4 4.00 
65 Non-Exp 17 4  4+4 4   4 4+4 3 4  4 3.90 
66 Non-Exp 17 4 4 4 4+4     4 4+4+4 4 3   4 3.92 
67 Non-Exp 17 4 4  4   4 4+4+4 4 4 4 4 4.00 
68 Non-Exp 17 4 4+4 4 4     4 4+4 4 4   4 4.00 
69 Non-Exp 17 4     4+4+4     4 4+4+4 4 4   4 4.00 
70 Non-Exp 17     4       4 4 2 3 4 3 3.43 
71 Non-Exp 17 4  4    4 4+4+4 4 4  4 4.00 
72 Non-Exp 17   2 3 3+4     3 4+4+4 3 2 4 3+4 3.33 
73 Non-Exp 17     3       4 4+4+4 3   3 3 3.56 
74 Non-Exp 18   4   4 4 4+4+4 4 4  4 4.00 
75 Non-Exp 18 4   4 4   4   4+4+4 4 4+4 4+4 4 4.00 
76 Non-Exp 18 4     4 4 4+4+4 4 4 4 4 4.00 
77 Non-Exp 18 4   4+4   4 4 4 3+4+4 4 4 4 4 3.92 
78 Non-Exp 18 4    4 4  4+4+4 4   4 4.00 
79 Non-Exp 18 4       4 4 4 4+4 4 4+4 4 4 4.00 
80 Non-Exp 18 4 4 4   4 4 4+4+4 4 4+4+4 4 4 4.00 
81 Non-Exp 18 4   4   4 4 4 4+4+4 4 4   4+4 4.00 
82 Non-Exp 18  4 4+4  3 4 4 4+4 2 3+4 4 4 3.69 
83 Non-Exp 18 4 4+4 4+4   4 4 4 4+4+4 4 4+4+4 4+4 3+4+4 3.95 
84 Non-Exp 18  4+4 4   4 4 4+4+4 4 4+4  4 3.85 
85 Non-Exp 18 4 4   4     4 4+4 4 4 4+4 4 4.00 
86 Non-Exp 18 4 4  4  4 4 4+4 2 4  4 3.80 
87 Non-Exp 18 4   4       4 4+4 4 4   4+4 4.00 
88 Non-Exp 18      4 4 2+4  4 4 4 3.71 
89 Non-Exp 18 4     4+4+4+4   4 4 4+4 4 4   4 4.00 
90 Non-Exp 18 4   4+4+4+4  4 4 4+4+4 4 4  4 3.86 
91 Non-Exp 18 4   4 4     4 4+4+4 2 4   4 3.80 
92 Non-Exp 18 2  4 4 4 4 4 4+4 4 4  4 3.87 
93 Non-Exp 18 4   4 4   3   4+4+4 4 4 4 4 3.93 
94 Non-Exp 18 3   4 4   4 4 4+4 4 4+4+4   4 3.92 
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Table 1. Score according to General consideration at the Green papers 2017-2018 

Exp = Experimental areas 
Non-Exp = Non-Experimental areas 

Functions included in the table: 
1. Consideration to understory at pre-clearing  
2. High conservation value areas 
3. Edge zones/Buffer zones  
4. Tree groups/ areas for developing  
5. Consideration to impediment  
6. Retained scattered trees with high natural values 
7. Retained scattered trees for development of natural values  
8. Consideration to dead trees and Coarse woody debris (CWD) 
9. Artificial created high stumps  
10. Concentration of consideration  
11. Consideration to cultural heritage  
12. Consideration to wooded ground and water affected areas 

Several scores may have been set for the same function on the clearcutting. In this case, the 
functions have been scored separately and are referred in the table as score + score. The mean 
score in this summary are all the scores for the clearcutting. All scores from the Green papers 
are presented in this table. In some tests, a common sample size has been required and the 
objects have been randomized in the group to achieve a common number 

APPENDIX B: Enkätundersökning till Entreprenörer 
 

1. Ett traktdirektiv är den arbetsplanering som skrivs om ett objekt inför en slutavverkning 
och innefattar bland annat traktinformation, avgränsning samt natur- och kulturhänsyn. 
Känner du som entreprenör att du i traktdirektiven får all relevant information från 
inspektorn som du behöver för att kunna utföra ett bra jobb? 
Svarsalternativ: 1 Nej! / 2 / 3 Delvis/ 4 / 5 Ja, mycket bra/ Vet ej 

 
2. Upplever du att kommunikationen angående traktdirektivet är tillräcklig mellan 

inspektor och entreprenör inför en slutavverkning? 
Svarsalternativ: 1 Nej! / 2 / 3 Delvis/ 4 / 5 Ja, mycket bra/ Vet ej 

 
3. Når informationen från markägaren fram till dig som är entreprenör? 

Svarsalternativ: 1 Nej! / 2 / 3 Delvis/ 4 / 5 Ja, mycket bra/ Vet ej 
 

4. Får ni alltid återkoppling från revisorn när denna gjort uppföljning på ert arbete? 
Svarsalternativ: 1 Nej! / 2 / 3 Delvis/ 4 / 5 Ja, mycket bra/ Vet ej 

 
5. Jämfört med produktionsaspekterna. Hur viktig upplever du att naturvårdshänsynen är 

i ditt dagliga arbete? 
Svarsalternativ: 1 Inte alls viktig / 2 / 3 Delvis viktig/ 4 / 5 Mycket viktig/ Vet ej 

 
6. Vilken/vilka av följande rutiner är du in? Du kan välja flera alternativ 

Markskoning (mark och vatten) / Hantering och hänsyn till Grot och bränsleved / Olje- 
och Bränslehantering / Inget av ovanstående / Vet ej / Annat  



28 
 

7. Upplever du en stor förändring i ditt ansvar i och med den nya arbetsmetoden (excellent 
traktdirektiv)?  
1 Nej! / 2 / 3 Delvis / 4 / 5 Ja, mycket stor skillnad / Vet ej 
 
 

8. Vad har du för tankar om det nya arbetssättet jämfört med det gamla- Hur upplever du 
att det nya arbetssättet har förändrat dina förutsättningar och möjligheter att bedriva ett 
fullgott naturvårdsarbete? 
 

9. På vilket sätt upplever du att ditt arbete förändrats sedan det nya arbetssättet (Excellent 
traktdirektiv) infördes våren 2018?  
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