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1.0 INTRODUCTION

1.1 Project purpose

Variable retention (VR) was in part developed to address the public desire for more sustainable
forestry.  On the ground, foresters apply the “BCTV test” (i.e., will the public view a cutblock as a
non-clearcut approach) to gauge the likelihood of achieving public acceptability.  While there is
some guidance in the literature on levels of removal and percent alteration, in practice it is very
hard to predict the final visual outcome.  Designing VR to meet public acceptability without
incurring higher costs, forgoing volume, or conflicting with ecological or other sustainable forest
management objectives is currently a very subjective endeavor.

The present report summarizes work undertaken as part of a pilot research project aimed at
investigating public acceptability thresholds in conjunction with the use of variable retention. The
pilot nature of the present work should be kept in mind, and in this regard the present research
project was undertaken as such: keeping in mind the need to identify strengths and possible
weaknesses along the way in order to provide better guidance for future research endeavors on
this topic, while providing preliminary results and data analysis, and a discussion on potential
implications for forest managers. Studies such as that presented in this report are intended to
develop practical, scientifically based guidelines for managers on thresholds of visual
acceptability using a variety of operationally feasible variable retention harvesting methods.

Drawing on Weyerhaeuser’s unique and extensive database of VR blocks and photographic
documentation, CALP researchers (using perception-testing facilities at UBC) collected
scientifically valid measures of public perceptual responses, in order to shed light on validating
and “nailing down” the “BCTV test” thresholds as the basis for initial discussion of practical
guidelines.  Such research projects will contribute to providing more definite standards against
which ecological and economic indicators should be balanced.

More specifically, the questions of public acceptability and of scenic beauty of various
harvesting practices, were investigated, as well as the question of public perceptions regarding
the practice of clearcutting, in order to shed light on some of these crucial thresholds. Section
1.3 below provides a more detailed description of these thresholds, along with a brief
background and rationale for the present research project.

As for the structure of the report, it goes as follows. The present section (Section 1.0) consists of
the report introduction, while the methodology used for the perception experiment is contained
in Section 2.0. Section 3.0 presents initial results of the public perception experiment
undertaken at UBC as part of this pilot research project. A discussion of the results obtained,
including potential implications for forest managers, and recommendations for future research
endeavors is included Section 4.0. Conclusions are included in Section 5.0.
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1.2 Project objectives

Some specific objectives of the present research project include the following:

•  Review variable retention projects and existing photography as provided by
Weyerhaeuser in order to flag possible data gaps that could be addressed in future
research endeavors;

•  Review variable retention projects and existing photography as provided by
Weyerhaeuser in order to identify an image dataset based on specific parameters to be
tested.

•  Develop a specific methodology and research design for the testing of public perceptions
tailored to the scenic beauty, acceptability and clearcutting questions to be investigated.
This method should be developed in such a way that the option to use this method for
future work on much broader public perception testing is possible if desired.

•  Initial perception testing at CALP using a small number of human subjects as a pre-
test/pilot project, with structured responses to photographic imagery as an initial
indication of perceptual thresholds. The research questions explored will focus on the
concepts of visual acceptability of various harvesting approaches, on scenic beauty of
various harvesting approaches, and on the concept of clearcutting.

•  Perform preliminary statistical analysis of the data collected, in order to shed light on the
results obtained and on the response from the subjects towards the variety of imagery
presented relative to the questions asked.

•  Perform preliminary statistical analysis of the data collected, in order to shed light on
strengths and potential weaknesses of the method developed in the present pilot project.
and e.g. typical topographic conditions and types, levels of visual dominance and visible
stewardship, VQO compatibility, etc.);

•  Report on the methodology used, on the image dataset, on the initial perception testing
results, and on guidelines for perceptual testing of images for future research endeavors.

•  Discuss potential implications for forest managers, based on the preliminary results
obtained.

1.3 Background information and conceptual rationale

Public perception testing of timber harvesting has been undertaken repeatedly over the last
three decades. It has been shown on several occasions that when using a clearcut, the percent
alteration (% alt.) measure is one of the better predictors of visual quality. This can be extended
to the cases where variable retention (VR or retention system) is used as long as the retention is
aggregated: from a purely visual perspective, VR with aggregated retention (aggregated VR)
can be considered as similar to a designed clearcut or a variant of the clearcut approach, since
there are clearings and denuded areas that are clearly visible.

Consequently, the percent alteration variable may be a good general predictor of visual quality
in those aggregated retention cases (as shown by recent yet-to-be-published BCMoF results).
However, these cases are not within the scope of the present research project, as other crucial
research questions, both to Weyerhaeuser and the research community, still need to be
addressed. These research questions pertain to the public perceptions of variable retention
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when dispersed retention is left on site. More specifically, questions to be answered include: at
which dispersed retention removal level does the cut block start to be visually discernible, at
which dispersed retention removal level does the cut block start to be visually unacceptable, and
at which dispersed retention removal level does the cut block start to be perceived as a clearcut
(in which case the percent alteration figure/measure could be applied/used).

This research project builds upon past BCMoF research, which provides several key concepts
and premises. First, the public perceives clearcuts very differently from partial cuts (dispersed
retention cuts) as shown by the two sets of volume removal figures that are provided for TSR
modeling calculations (BCMoF, 1998), themselves based on past BCMoF perception studies
(BCMoF, 1996; 1997). These show that what can be harvested both under a clearcut approach
(or VR with aggregated retention) and under partial cutting (VR with dispersed retention or
“Dispersed Retention cutting”) is highly variable and dependent upon the harvesting technique
used for each VQO class (among other things). The significant differences (shown in Table 1)
between the two sets of figures stresses even more the importance of investigating the above
questions. Basically, for a given timber volume harvested, people prefer the use of dispersed
retention cutting (from a visual perspective) over the use of clearcutting. However, as one
increases the percent removal within the dispersed retention cut, there will come a point where
the logging operation will stop looking like a dispersed retention cut and will take on some of the
often visually adverse characteristics usually associated with a clearcut, potentially provoking a
sharp drop in visual quality (as suggested by the BCMoF data published to date). This threshold
is what managers need to pin-point in order to make decisions regarding public acceptability of
timber harvesting and compliance with VQOs.

Clearcutting Dispersed retention cutting
VQOs Allowed percent (%)

denudation (in plan)
Percent (%) Basal Area
available with a 70% or

higher probability of
achieving the VQO

Preservation 0-1 N/A
Retention 1.1-5 5-45
Partial Retention 5.1-15 65-70
Modification 15.1-25 95
Maximum
Modification

25.1-40 N/A

No VQO 100 (if no constraint
other than visual quality

is considered)

100 (if no constraint other
than visual quality is

considered)
Table 1: VQOs associated with different levels of timber removal under
clearcutting and dispersed retention cutting. Derived from BCMoF (1998)1.

                                           
1 See also Picard (2002), Picard and Sheppard (2001a, 2001b) for more information on the relationship between
VQOs and timber supply under both a clearcut approach and a partial cut approach.
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Figure 1 shows potential thresholds that are worth investigating, along with a conceptual
relationship between visual quality and timber removal when dispersed retention cutting is used.
The relationship (line in red) shows that until a dispersed retention cut is visually discernible,
visual quality is expected to remain high and fairly constant (or at least not affected by logging
since it is not discernible). Once the dispersed retention cut starts to be visible (beyond a certain
removal level), theoretically, visual quality gradually decreases as the percent of dispersed
removal increases. At some point (point C in Figure 1), the dispersed retention cut may reach a
removal level where it will actually start to be perceived as a clearcut (rather than as a “partial
cut”) and its visual quality is expected to drop very sharply and significantly.   Anecdotal
evidence suggests that there may in fact be a slight gain in visual quality as a result of removing
the few last remaining trees, ending up with a clearcut (100% removal). The blue dotted line
represents the hypothetical visual acceptability threshold, which needs to be tested for
dispersed retention cuts and anchored (point A on Fig. 1). Three issues then (among many
others) are of particular interest and warrant being researched (illustrated in Figure 1):

•  A: pinpointing the acceptability thresholds of various removal intensities when
dispersed retention cutting is used (i.e. at which level of dispersed removal does it
become visually unacceptable).

•  B: pin-pointing at which removal level a dispersed retention cut becomes visually
discernible.

•  C: pin-pointing at which level of removal a dispersed retention cut starts to be
perceived as a clearcut (with only a few trees left) by the public.
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Figure 1: Three potential thresholds that are worth investigating, along with
a conceptual relationship between visual quality and timber removal when
dispersed retention cutting is used.
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2.0 METHODS

The method used can be summarized into 3 key steps. First, to select key research questions
that would contribute to the understanding of the issues mentioned above. Second, to select key
timber harvesting images/photographs to be shown to respondents in order to get perceptual
responses on those images for the research questions of interest. Third, to present those
images to a pool of human subjects and to collect perceptual ratings for each question based on
the images presented.

In the case of the above three thresholds (from Figure 1), possible avenues to obtain the
information sought include asking the respondents directly (e.g. which scenes are visually
unacceptable, in the case of threshold A in Figure 1), or simply by collecting scenic beauty
estimates using a scale that allows for interpretation of the visual acceptability/unacceptability
threshold (as done in several past BCMoF perception studies). Another approach would be to
ask respondents about whether or not they believe the image shown represents clearcutting.
This is what was undertaken in this research project and is behind the three questions
presented to the respondents.

2.1 Research questions asked to the respondents

Three questions were identified as being highly relevant to the present pilot research project.
These questions were on the issues of scenic beauty, acceptability, and on the concept of
clearcutting in relation to the practice of variable retention. The exact questions asked are
presented here, while Appendix 1 contains a sample questionnaire (questionnaire #2, which
asked questions A and B respectively). The sample questionnaire also includes the instructions
read to each group of subject prior to the beginning of the experiment.

2.1.1 Question A
If logging were to look like what is shown on the image, would it be acceptable to you?

2.1.2 Question B
Question B1:

How familiar do you consider yourself to be with the concept of clearcutting as a timber
harvesting approach?

I know what clearcutting is: ______

I am not completely sure what clearcutting is: ______

I do not know what clearcutting is: ______

Question B2:

Do you think the timber harvesting approach shown in the image is clearcutting? Indicate also
for each image, the degree of confidence that you have in your answer.
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2.1.3 Question C
How beautiful would you rate the scene in this image on a scale of 1 to 10, with 1 being very low
scenic beauty (“very ugly”) and 10 being very high scenic beauty (“very beautiful”)?

2.2 Image selection

Approximately 2000 to 2500 images (slides, photographs, and/or digital files) were received
from Weyerhaeuser, which were all screened individually based on several selection criteria.
Image selection criteria include the following:

•  Foreground scenes where the picture is taken from within the block, from the block
boundary or from very close were removed since the focus of this research project is on
middle ground perceptions.

•  Background scenes where the picture is taken from such a distance that the harvesting
operation is hard to see (because of atmospheric haze, etc.).

•  Removal of scenes with people in the foreground or where there is foreground vegetation
obstructing part of the view.

•  Removal of portrait-oriented scenes (too few of them) as opposed to landscape-oriented
scenes, and removal of duplicates.

•  Removal of most (not all) scenes with inconsistent weather making them unclear, foggy,
with the objective being to retain clear-weather photos (or at least fairly consistent
weather/lighting).

•  Images with visible sky and/or with a scenic ridgeline were removed as much as possible.
•  Images with visible water (lake, ocean, etc.) were removed as much as possible since the

scientific literature shows that the presence of water results in higher ratings for these
images.

•  The treated/harvested area is visible within a fairly consistent range of viewing angles. In
other words, photographs where all the block is visible (or where it looks like all the block
is included/visible), and where the logging is seen from an oblique angle ranging from
approximately 30 to 45 degree (as much as possible). Vertical (plan) views and very low
angle views were removed as well.

•  The treated area is visible at a distance of about 1000 meters (1 km), or middleground
distance, which appears to be the most crucial distance for perception studies based on
the current literature (for more detail, see Picard, 2002).

•  The treated area represents (as much as possible) a fairly homogenous percent
alteration or percent of the image size (in other words, an attempt was made to have all
the images showing harvesting operations affecting approximately the same percentage
of the total image size).

•  Most of the block or harvesting operation must be visible, in order to convey the message
that what is seen is what the harvesting consists of, avoiding cases such as logged ridge
lines where the full extent of the block may not all be visible, etc.

•  When several images of the same harvesting operation were available but from different
angles, the image most representative (while meeting the other above criteria) was
retained. In some instances where two images of the same block met all the criteria
above yet looked quite different, they would be both retained in the selection process.
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•  Most images where more than one harvesting operation was visible were removed,
especially if these harvesting operations were different approaches (old clearcuts
interspersed with newer VR blocks, etc.). There were a few images with several different
harvesting approaches visible at the same time were identified as being editable (“fixed”
digitally) and consequently were edited and included in the data set.

•  A deliberate attempt was made to try and represent all 6 “visual” harvesting types
(described below) approximately evenly, with the exception of the “strip cut” and
“clearcut” categories on which less emphasis was placed.

Based on these criteria, a 1st selection was undertaken and resulted in 115 images being
flagged as potentially very good candidates. These then went through a second round of
selection process (refining the selection based on the same criteria, in order to remove as much
variation as possible between the images with the exception of the variation due to the
harvesting practice, which is the variation this research projects attempts to have respondents
react to). This final selection process resulted in 38 slides being selected and classified by
“visual” harvesting types.

The classification on the images based on expert assessment of their “visual” appearance rather
than based on their planimetric classification (or their silvicultural classification) was preferred
since the visual appearance of a harvesting operation is highly dependant on the viewing angle
and position, on slope conditions, etc. These “visual” harvesting types, along with the number of
images in each of these types are as follow:

•  Dispersed retention: 7 images
•  Hybrid/”blended”: 8 images
•  Group retention images with a few single trees retained as well : 8 images
•  Group retention images: 10 images
•  Strip cut images: 4 images
•  Clearcut images: 1 image

Figure 2 shows the image distribution used for all 38 images and based on the “visual”
classification undertaken.

As mentioned earlier, in addition to this image selection process, some images were identified
as highly relevant for the current research project, but had issues with one or more of the
selection criteria (e.g. a very good image, but with logging equipment visible, etc.). In such
cases, the decision was made to undertake some image re-touching (digitally) in order to
remove those components of the image that may result in bias being introduced in the
experiment. A total of 15 images were digitally altered using image editing software
(Photoshop). Specific examples of image re-touching included  ensuring that the harvesting
approach represented was properly identified (remove adjacent clearcuts, etc.), or to removed
signs of human presence such as people, trucks, logging equipment, etc. Figure 3 shows an
example of an image that was edited for the purpose of the present research project.
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Figure 2: Distribution of the various types of images used.

Figure 3: Original image (left), and photo-edited image (right) where the ocean was removed to
avoid introducing bias in the responses since the scientific literature shows that the presence of
water results in much higher scenic beauty ratings.
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2.3 Human subjects and experimental setting

2.3.1 Subject recruiting
Given the scientific literature showing that students ratings of landscape scenes are
representative of those of the general population, the decision was made to recruit students
from the UBC student community. Other advantages of recruiting students are that they are
fairly readily available, and fairly inexpensive to recruit. Consequently, the experiment was
advertised throughout the UBC campus, mainly via numerous student e-mail lists (broad
audience relative to the time/cost needed), and a Hotmail account was set up to
receive/administer the potential subjects. The initial response was very good (over 100 “letters”
of interest within the first 24 hours of advertising), and the respondents were screened and
booked into a time slot once they qualified for the experiment until enough subjects were
obtained.

Two categories of students were not allowed to participate in the experiment. They are
landscape architecture students and forestry students. Landscape architecture students were
not allowed to participate in the experiment because they have received (or are in the process of
receiving) "specialized" training and education in landscapes, which includes training in how to
"read" and "interpret" the landscape, which would affect their view of the landscape. As for
forestry students, they were excluded because they have received (or are receiving) a
"specialized" training in harvest practices, and in landscape interpretations as well. For these
reasons, and because of the need for "un-trained" opinions, restrictions such as those above
were applied to the participation of the potential subjects.

2.3.2 Physical experimental setup

The physical experimental setup used for the experiment was fairly standard, in the sense that
the subjects were brought into UBC’s Landscape Immersion Lab (LIL) in the Faculty of Forestry
and assigned numbered seats in front of a projection screen. Only 3 seats were used at a time,
placed in a row parallel to the screen, located approximately 9 feet 4 inches from the screen,
taped to the ground, and centered in front of the screen. These measurements and the seat
positioning was based on Sheppard (1989) which provides clear guidelines on such
experimental setups based on screen size and the need to have the image projected in such a
way that the image edges form a 40 degree view cone with the observer’s eyes (see Sheppard
[1989] for more details). Each seat was also numbered, in order to be able to test whether the
ratings were affected by the respondents seat number (e.g., whether the center seat provides
different ratings than the other 2 seats located respectively to its immediate left and right).
Results show that the seat number (seat #1, seat #2, or seat #3, etc.) did not have an effect on
the ratings, which was expected given the proximity of the seats relative to their distance to the
screen. Figure 4 shows the experimental setup used (without subjects).
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Figure 4: Experimental setup used showing respectively, chair #1 to the left, chair #2 in the
center, and chair #3 to the right.

2.3.3 Presentation format
Despite having a total of 3 questions of interest, a decision was made to ask only 2 questions at
a time, considering that 38 images need to be rated for each question. This decision was made
based on scientific literature indicating that respondents’ fatigue starts to be noticeable in the
quality of the ratings after about 60 ratings, and that the data starts to be much less reliable
beyond 100 ratings.

As for the presentation of the images during the experiment, the images were inserted into 6
(one for each experimental condition) PowerPoint presentations that we presented to the
respondents in the form of a controlled (each slide on a timer, etc.) slide show. The images
within each presentation were ordered first based on a random selection of the “visual”
harvesting type, and then based on a random selection of one image within this “visual”
harvesting type until all images were selected and ordered in the presentation. Each image was
separated by a blank slide indicating the number of the next slide (matching with the response
forms) so the respondents can keep track of which question is to be rated. These blank slides
were shown for 2 seconds, while the images to be rated (and the preview images) were shown
for 10 seconds when scenic beauty was to be rated and for 15 seconds when acceptability and
when the question on whether the images was a clearcut (with a confidence interval) were
asked. The increased time for the later two questions was due to the anticipation that these
questions would require more thinking/cognitive process on the part of the respondents.

The final layout for the PowerPoint presentations was as follow:

•  10 preview images (not the same ones as those in the experimental dataset but similar
and representative of the experimental dataset) meant for the respondents to get familiar
with the pace of the presentation, and to expose the respondents to the full spectrum of
imagery contained in the dataset. For the last 5 of these 10 preview images, the
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respondents had to provide ratings in order to get them familiar with the rating process
specific to the first question asked.

•  38 images consisting of the experimental images dataset and for which ratings were
provided based on the first question asked (which varied from one experimental condition
to the other).

•  5 preview images for which the respondents had to provide ratings in order to get them
familiar with the rating process specific to the second question asked.

•  38 images consisting of the experimental images dataset and for which ratings were
provided based on the second question asked (which varied from one experimental
condition to the other).

This resulted in the respondents having to view a total of 91 images but rate only 85 images (as
opposed to having to rate 134 images if all three questions would have been asked at the same
time).

2.3.4 Experimental design
The decision to ask 2 questions out of 3, also resulted in an experimental design which included
6 different experimental conditions, based on the questions asked and on the ordering, which
was alternated in order to test whether the order (1st or 2nd) in which a question was answered
had an impact on the respondents’ responses (e.g. does asking for acceptability 1st then for
scenic beauty provides different ratings than does asking for scenic beauty 1st and then for
acceptability, etc.). Figure 5 shows the specific experimental design used,

Session # Image order (presentation) 1st question asked 2nd question asked
Session 1Experimental Condition 1
Session 5

Presentation 1 Clearcutting question
("B")

Scenic Beauty question
("C")

Session 3Experimental Condition 2
Session 4

Presentation 2 Acceptability question
("A")

Clearcutting question
("B")

Session 6Experimental Condition 3
Session 7

Presentation 3 Scenic Beauty question
("C")

Acceptability question
("A")

Session 8Experimental Condition 4
Session 9

Presentation 4 Clearcutting question
("B")

Scenic Beauty question
("C")

Session 10Experimental Condition 5
Session 11

Presentation 5 Acceptability question
("A")

Clearcutting question
("B")

Session 12Experimental Condition 6
Session 13

Presentation 6 Scenic Beauty question
("C")

Acceptability question
("A")

Figure 5: Experimental design used.



13

3.0 RESULTS

The present section presents the results of this pilot project in summarized form, in order to
keep the size and length of the present report to an acceptable level. However, considering that
detailed results summarized for each image presented to the subjects are often very useful and
meaningful, a PowerPoint presentation was produced that present the aggregated raw results
for each image, and for each question asked. This presentation is available upon request but
was not included in the present report in order to keep its length to a manageable size.
However, a sample image/slide of this presentation is included here (see Figure 6 below).

Figure 6: Sample slide from the PowerPoint presentation showing how the data collected for
each image is aggregated and presented for all 38 images used in the pilot public perception
experiment described in the present report.

3.1.1 Question order
One of the first things to test, given the experimental design used (asking only 2 questions out of
3 in different order) was to assess whether or not the order in which a question was asked had
an impact on the ratings obtained. In the eventuality where the order would have an impact,
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then the data would have to be analyzed separately, based on whether a question was asked
1st or 2nd. Otherwise, the data could be collapsed and the results would then benefit from a
bigger sample pool.

In this regard, results show that the order in which the questions were asked did not appear to
have much of an effect on the ratings obtained. For example, the question on acceptability
(question A) when asked as the 1st question correlated (Pearson's R = 0.824, correlation
significant at the 0.01 level [2-tailed]) with the ratings on the same question when asked as the
2nd question. Similarly, the ratings for the scenic beauty question (question C) correlated
(Pearson's R = 0.771, correlation significant at the 0.01 level [2-tailed]) with the ratings on the
same question whether it was asked as the 1st question or as the 2nd question.

These results mean that the ratings for the questions can be collapsed and analyzed together
independent of the order in which the questions were asked.

3.1.2 Within group reliability
Similar to testing for a question order effect, it is important to test for reliability between each
group (between each experimental conditions) to test whether or not the sample used was big
enough (fairly reliable ratings between groups) or if a bigger sample would be needed within
each experimental condition (e.g. if the ratings’ reliability is low between each experimental
conditions).

In this regard, results show that the group to group (e.g. experimental condition “X” to
experimental condition “Y”) reliability was quite high and that our sample size was big enough to
obtain fairly reliable ratings. For example, for the question on acceptability (question A), results
show that group to group reliability was 0.910 (Cronbach's Alpha), which is considered quite
high and should be interpreted as that sufficient subjects we sampled in this experiment.
Similarly, for the question on scenic beauty (question C), results show that group to group
reliability was 0.894 (Cronbach's Alpha), which is also considered quite high and should be
interpreted as that sufficient subjects we sampled in this experiment for this question as well.

3.1.3 Between question correlation
Another key point of interest is whether or not the questions were testing for different things. In
other words, were all 3 questions needed, or were they all asking roughly the same thing. In
order to assess this issue, correlation was assessed between each question as an attempt to
assess whether or not all 3 questions are needed or whether they overlap (potentially creating
some redundancy).

In this regard, results show that acceptability ratings and scenic beauty ratings correlated with
each other quite strongly (Pearson's R = 0.882, correlation significant at the 0.01 level [2-
tailed]). Therefore in this context acceptability and scenic beauty are essentially measuring the
same things, and could be considered equivalent in future research endeavors. As for whether
the clearcutting concept question correlates with the other two, results show more moderate
correlations (yet still significant at the 0.01 level [2-tailed]) both against scenic beauty and
acceptability as well as with the UBC “visual” harvesting type classification. In other words,
whether the image was seen as a clearcut or not was correlated with its scenic beauty, with its



15

acceptability, and with its UBC “visual” harvesting type classification. Figure 7 to 10 below show
these correlation results in more detail.

Other key research results are the investigation of possible links between the percent retention
within the variable retention scenes and the perceptual responses of the public. The results
pertaining to these issues are presented below (Figures 11 to 13) and discussed in section 4.0.
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Figure 7: Correlation table between the perception of a given image as a clearcut (“average CC
answer”), and scenic beauty (“SB”), acceptability (“Accept”). Note that all correlations are
significant at the 0.01 level [2-tailed]) with the exception of the confidence ratings (“confidence
average”) which is to be expected since this is the confidence of the respondents in their
assessment of a given image being a clearcut.
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Proportion of respondents saying that a given image is a clearcut 
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Figure 8: Scatter plot showing the relationship between respondents’ perception of whether a
given image is a clearcut and the acceptability ratings for that same image. As would be
expected, the more an image is seen (whether it is a clearcut or not) as a clearcut, the less
acceptable it is, and vice-versa.

Average Scenic
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Proportion of respondents saying that a given image is a clearcut 
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Figure 9: Scatter plot showing the relationship between respondents’ perception of whether a
given image is a clearcut and the acceptability ratings for that same image. As would be
expected, the more an image is seen (whether it is a clearcut or not) as a clearcut, the less
acceptable it is, and vice-versa.

Average
Acceptability
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100% 80% 60% 40% 20% 0% 

Clearcut 
images 
Strip cut 
Images 
Gr. Ret. 
Images 
Gr. Ret. + 
ind. tree 
Images 
Hybrid cut 
Images 
Disp. Ret. 
Cut Images 

Figure 10: Proportion of respondents (in percentages on the “X” axis) saying that a given
image is a clearcut, for each “visual” harvesting image types (presented on the “Y” axis).
The scatter plot shows a clear tendency towards labeling “group retention cuts” and  “group
retention cuts with a few single trees retained” as clearcuts, at least based on the UBC
“visual” labeling system used.
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Acceptability versus percent retention
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Figure 11: Average acceptability ratings in relation to the percent retention (assumed to be
measured by area). Correlation: 0.481.

"It is a clearcut" versus percent retention
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Figure 12: Percent of respondents saying the given image is a clearcut in relation to the percent
retention (assumed to be measured by area). Correlation: -0.275.
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Scenic Beauty versus percent retention
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Figure 13: Average scenic beauty ratings in relation to the percent retention (assumed to be
measured by area). Correlation: 0.550.
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4.0 DISCUSSION

4.1 Methodology used

Despite the pilot nature of this research projects, multiple key findings were obtained and will be
discussed here. First, it appears that the number of respondents sampled, combined with the
experimental design used proved sufficient enough to derive key results from the experiment.
However, it appears that the scenic beauty question and the acceptability question measured
essentially the same thing, which means that one of those two questions could be removed in
future research endeavors. It is the opinion of the author of the present report that the scenic
beauty question could be left aside in favor of the acceptability question since, ultimately, this is
what forest managers are likely to be after. However, the scenic beauty question has the
advantage of being know, tested, and proven.  Also, it appears that the chair number/position
did not have any effect, nor did the question ordering which means that the same setup and
questionnaire format could be used again. Based on these findings, future research endeavors
could also explore the possibility of expanding the row of chairs (using 5 chairs instead of the 3
chairs shown on Figure 4) and explore the possibility of using a second row (perhaps with 3
chairs)  behind the 1st row in order to allow for more subjects to be running the experiment at a
time (possibly 8 or more subjects at a time). This would allow for significantly less time to be
spent on data collection, possibly leaving more time for data analysis, etc.

4.2 Results obtained

Results presented in section 3.0 above allow for some very interesting discussion and
recommendations to be put forward.

One of the most interesting finding, is the correlation between the respondents perception that a
scene is a clearcut with the scenic beauty and acceptability ratings this same image. In other
words, the more a scene is seen as a clearcut, the less acceptable (or less beautiful) it is (as
seen in Figures 6 to 8). More over, 66% of the images were perceived as clearcuts by a majority
of people (as seen on Figure 8, and using 50% + 1 as a threshold). The implication of this
finding for Weyerhaeuser and forest managers, is that there appears to be a difference between
the silvicultural and/or ecological definition of a clearcut versus the visual definition of a clearcut
that the respondents seemed to be using (with the exception of a few scenes, all the images
used were various types of variable retention harvesting). In others words, it appears that the
public does not follow neither the silvicultural definition nor the ecological definition of a clearcut
when making visual assessments, but rather a visual definition. This information is crucial,
especially if one desires to undertake steps to be perceived by the public as not using the
practice of clearcutting anymore, and this visual definition of a clearcut apparently used by the
public needs to be further investigated and pin-pointed in order to ensure one is not perceived
as undertaking clearcut harvesting if one does not desire to be perceived as such.

Other very interesting results include the correlation between the UBC “visual” harvesting type
and the perception that a scene is clearcutting (as seen in Figures 6 and 9) and the clear
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tendency for the public to perceive group retention scenes as clearcuts, and for the dispersed
retention scenes and hybrid scenes to be perceived as non-clearcut scenes. However, it should
be kept in mind that these results may be due to the fact that a large part of the respondents
indicated that they were not quite sure of what clearcutting was2. This latest point clearly implies
that more public education on the concept of clearcutting could provide different perception
results.

When correlated against the percent removal figures provided by Weyerhaeuser, the results
show a tendency for increased acceptability (and scenic beauty) as the percent of retention
increases (see Figures 11 and 13), but this tendency is not as pronounced as expected (this is
corroborated by the low correlations obtained). This is most likely due to the fact that some of
the retention figures are expressed in terms of area (plan measure, while the images are seen in
perspective), and due to the absence of controlled and constant harvesting pattern against
which to measure the effect of various retention levels in relation to public acceptability and
scenic beauty. These results stress the importance of not only focusing on the retention level,
but also on the retention/harvesting pattern, and on the interaction between these two variables.

Figure 12 is probably one of the most interesting figure obtained as part of this research project,
in the sense that it clearly indicates that the retention level has nothing to do with whether an
image is perceived as a clearcut or not. As shown in Figure 12, aggregated retention scenes
with as much as 28% and 40% retention were perceived as clearcuts by 100% of the
respondents, while some dispersed retention scenes with as little as 12% and 17% retention
were perceived as clearcuts by 30% and 20% of the respondents respectively. When combined
with the results shown in Figure 9, these findings underline even more the importance of the
pattern of retention to public perceptions.

4.3 Recommendations for future research endeavors

The results obtained as part of the present pilot research project contribute to the creation of
crucial tools and guidelines to aid decision-making for variable retention cutblock design.  As
such, and despite its pilot nature, the present research project stands on its own without further
work. However, the value of this work could be significantly enhanced by the undertaking of
further research work as briefly described here.

•  More systematic and controlled field photography need to be obtained followed by the
application of state-of-the-art visualization techniques in order to replicate the existing
photography and to provide controlled sets of images with varying levels of retention and
slope/angle of view, for more definitive identification of perceptual thresholds. This step is
crucial in any attempt at pin-pointing the perceptual thresholds discussed throughout the
present research report.

                                           
2 50 % of the respondents indicated that they knew what clearcutting was, while 45% indicated that they were not
sure (this could be due to the fact that they are being asked in an experimental setting which could lead them to
apply a higher knowledge standard but this point needs further investigation). 5% of the respondents indicated that
they did not know what clearcutting was.
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•  Additional comprehensive perception testing at CALP using a sample of typical human
subjects, with structured responses to photographic and computer-generated imagery is
needed. Particular attention should be given to the representativeness of the sample
used and sampling a larger number of people should be considered despite results
reported above in order to confirm these results. Consideration should be given to
corroborating the ratings of students with that of a sample of adults representative of the
BC population (based on census data for example) since such samples have already
been used by the BCMoF (e.g. BCMoF, 1996, 1997). This would allow for potential
bridging of several research efforts, and could allow for comparisons to be made
overtime, since the BCMoF data is 5-7 years old. Such comparisons would allow the
investigation of potential trends in the BC perceptual opinions which would prove very
valuable to forest managers.

•  Development of management/design guidelines for meeting visual thresholds with
variable retention, jointly developed with Weyerhaeuser operations and management
staff to make the findings as useful and communicable as possible. Visualizations will be
used to convey the intended design outcomes as further guidance to managers.

•  Further investigate the various variables used in expressing the level and pattern of
retention left on a given block in order to refine our understanding of the interaction
between those variables (e.g. retention by area, retention by basal area, retention by
volume, etc.) and to pin-point the best predictor variables for public perceptions of various
intensities and types of variable retention harvesting.

4.4 Caveats and limitations of the present study

Some caveats, limitations and assumptions should be kept in mind when reviewing the results
obtained and recommendations made. Two of these caveats are summarized below, as they
address some of the main areas where improvements could be made for future research
endeavors.

First, the use of un-controlled photography resulted in a dataset consisting of not only a wide
array of harvesting types and patterns (which was the variable to test) but also (and despite the
thorough image selection process undertaken) contained a wide variety of landscapes, slopes,
view angles, forest types, etc.). These variations, all have the potential to introduce unwanted
variability in the dataset and should be minimized as much as possible. These variations are
also behind the recommendation for more systematic and controlled field photography, and for
the use of state-of-the-art visualization techniques provide controlled sets of images (see above
for more details). The present study also assumed that all the imagery used was taken with a
standard 50 mm lens, which may not be the case, and which may have influenced the results
obtained. Also, some slide types were identified as being under-represented (too few) and
further controlled imagery of those slide types would be needed in future research endeavors.
These include the need for more slides showing clearcutting (oddly enough), and the need for
more slides showing strip cutting.
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Second, the percent retention figures used in the present analysis were assumed to be
measured by area (as suggested by Weyerhaeuser staff), which is a planimetric measure. While
one of the best measure to use when clearcutting or aggregated retention are used (since area
treated/cut is at the root of the percent alteration figures, via the plan-to-perspective concept),
this measure may hold less predictability when dispersed retention is considered as seen in
some of the results presented above. Consequently, and since past BCMoF research found the
percent basal area retained to be the best predictor of scenic beauty when available (BCMoF,
1997) and when partial cutting was used, the work contained in the present research report
could possibly be improved by the use of such basal area retention figures for harvesting types
showing dispersed retention.
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5.0 CONCLUSIONS

In conclusion, the pilot research project described in this report allowed for the review variable
retention projects and existing photography and contributed to identifying data gaps that
deserve attention for future research endeavors. A specific methodology and research design
for the testing of public perceptions tailored to the variables of interest in this research project
and to the variable retention harvesting approach used by Weyerhaeuser was also developed
and successfully tested.

Results from the analysis undertaken as part of this pilot project shed light on public perceptions
of variable retention harvesting and provide guidance for future research endeavors. It appears
from the results obtained in this pilot research project that the retention level alone cannot be
correlated to public perceptions, and that the pattern of retention plays a crucial role in the way
the public perceives a given harvesting scene. This stresses the need for systematic and
controlled field photography followed by the use of advanced visualization techniques to provide
controlled sets of images with varying levels of retention and slope/angle of view, for more
definitive identification of perceptual thresholds. This is crucial to pin-pointing the perceptual
thresholds discussed throughout the present research report and is also crucial to the
monitoring and assessment of social criteria and indicators in ongoing certification and adaptive
management programs for sustainable forestry.
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APPENDIX 1: SAMPLE QUESTIONNAIRE (#2)
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UBC LANDSCAPE PERCEPTION EXPERIMENT

INTRODUCTION:

Welcome and thank you very much for participating in our study today. Our research depends
upon the cooperation of people like yourselves, and we are very grateful for your help. The
outcome of these studies will contribute to the scientific understanding of public responses to
alternative environmental policies and practices.

This study is part of a program of research to learn about differences in people's levels of
acceptability of various forest management alternatives and we greatly appreciate your time in
this effort.
Please Read Carefully:
Before beginning this experiment it is important that you know that if at any time you do not feel
completely comfortable participating in this experiment you should feel free to get up quietly and
leave--no explanations will be necessary. The door to the lab will be closed to reduce
disturbance, but this in no way restricts your opportunity to leave if you should choose to do so.

Thank you again for your participation.

INSTRUCTIONS:

During this experiment, you will be viewing 2 sets of 40 slides of forested landscapes. You will
be asked two questions. The first question will address the 1st set of slides, while the second
question will address the 2nd and last set of slides. You will be informed when we switch to the
second question.

The first set of slide will be preceded by 10 preview slides, 5 of which you will not have to rate,
and 5 of which you will have to rate as a warm-up exercise. The preview slides are meant to
show you a range of the type of images that you will be seeing, as well as to allow you to get
familiar with the pace of the slide show and the rating. After these 10 test images, and before we
start the experiment, you will have the chance to ask any questions you may have.

The second set of slide will be preceded by 5 preview slides, which you will have to rate as a
warm-up exercise. The preview slides are meant to show you a range of the type of images that
you will be seeing, as well as to allow you to get familiar with the pace of the slide show and the
rating. After these 10 test images, and before we start the experiment, you will have the chance
to ask any questions you may have.



EXAMPLE OF HOW TO ANSWER QUESTION A

If logging were to look like what is shown on the image, would it be acceptable to you?
(Please circle or mark the appropriate value under the appropriate heading for each
image shown, 1 being very unacceptable and 5 being very acceptable)

IMAGE
NUMBER

Very
unacceptable

1

Mostly
unacceptable

2

Neutral or
Not sure

3

Mostly
acceptable

4

Very
acceptable

5

Ima e # 1 1 2 3 4 5

Ima

Ima

Ima

Ima
gX

e # 2 1 2 3 4 5
gX

e # 3 1 2 3 4 5X
g
g  # 4 1 2 3 4 5

g

eX

 # 5 1 2 3 4 5
eX
29
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QUESTION # A:

If logging were to look like what is shown on the image, would it be acceptable to you?
(Please circle the appropriate value under the appropriate heading for each image shown,
1 being very unacceptable and 5 being very acceptable)

IMAGE
NUMBER

Very
unacceptable

1

Mostly
unacceptable

2

Neutral or
Not sure

3

Mostly
acceptable

4

Very
acceptable

5

Image # 1 1 2 3 4 5

Image # 2 1 2 3 4 5

Image # 3 1 2 3 4 5

Image # 4 1 2 3 4 5

Image # 5 1 2 3 4 5

IMAGE
NUMBER

Very
unacceptable

Mostly
unacceptable

Neutral or
Not sure

Mostly
acceptable

Very
acceptable

Image # 6 1 2 3 4 5

Image # 7 1 2 3 4 5

Image # 8 1 2 3 4 5

Image # 9 1 2 3 4 5

Image # 10 1 2 3 4 5

IMAGE
NUMBER

Very
unacceptable

Mostly
unacceptable

Neutral or
Not sure

Mostly
acceptable

Very
acceptable

Image # 11 1 2 3 4 5

Image # 12 1 2 3 4 5

Image # 13 1 2 3 4 5

Image # 14 1 2 3 4 5

Image # 15 1 2 3 4 5

1.1 TEST IMAGES
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IMAGE
NUMBER

Very
unacceptable

Mostly
unacceptable

Neutral or
Not sure

Mostly
acceptable

Very
acceptable

Image # 16 1 2 3 4 5

Image # 17 1 2 3 4 5

Image # 18 1 2 3 4 5

Image # 19 1 2 3 4 5

Image # 20 1 2 3 4 5

IMAGE
NUMBER

Very
unacceptable

Mostly
unacceptable

Neutral or
Not sure

Mostly
acceptable

Very
acceptable

Image # 21 1 2 3 4 5

Image # 22 1 2 3 4 5

Image # 23 1 2 3 4 5

Image # 24 1 2 3 4 5

Image # 25 1 2 3 4 5

IMAGE
NUMBER

Very
unacceptable

Mostly
unacceptable

Neutral or
Not sure

Mostly
acceptable

Very
acceptable

Image # 26 1 2 3 4 5

Image # 27 1 2 3 4 5

Image # 28 1 2 3 4 5

Image # 29 1 2 3 4 5

Image # 30 1 2 3 4 5
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IMAGE
NUMBER

Very
unacceptable

Mostly
unacceptable

Neutral or
Not sure

Mostly
acceptable

Very
acceptable

Image # 31 1 2 3 4 5

Image # 32 1 2 3 4 5

Image # 33 1 2 3 4 5

Image # 34 1 2 3 4 5

Image # 35 1 2 3 4 5

IMAGE
NUMBER

Very
unacceptable

Mostly
unacceptable

Neutral or
Not sure

Mostly
acceptable

Very
acceptable

Image # 36 1 2 3 4 5

Image # 37 1 2 3 4 5

Image # 38 1 2 3 4 5

Image # 39 1 2 3 4 5

Image # 40 1 2 3 4 5

IMAGE
NUMBER

Very
unacceptable

Mostly
unacceptable

Neutral or
Not sure

Mostly
acceptable

Very
acceptable

Image # 41 1 2 3 4 5

Image # 42 1 2 3 4 5

Image # 43 1 2 3 4 5

Image # 44 1 2 3 4 5

Image # 45 1 2 3 4 5
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IMAGE
NUMBER

Very
unacceptable

Mostly
unacceptable

Neutral or
Not sure

Mostly
acceptable

Very
acceptable

Image # 46 1 2 3 4 5

Image # 47 1 2 3 4 5

Image # 48 1 2 3 4 5
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QUESTION # B1:

How familiar do you consider yourself to be with the concept of clearcutting as a timber
harvesting approach? (Please place a mark next to the statement most appropriate to
your situation)

I know what clearcutting is: ______

I am not completely sure what clearcutting is: ______

I do not know what clearcutting is: ______



EXAMPLE OF HOW TO ANSWER QUESTION B2

Do you think the timber harvesting approach shown in the image is clearcutting? (Please
answer as best you can, even if you indicated above that you do not know what
clearcutting is, by putting a mark under the appropriate YES/NO column. Indicate also for
each image, the degree of confidence that you have in your answer, by either circling or
marking the appropriate value under the confidence scale. With 1 being not confident,
and 5 being very confident)

IMAGE
NUMBER

YES,
this is a
clearcut

NO,
this is not a

clearcut

How confident are you on a scale from 1 to 5?
(1 is not confident and 5 is very confident)

Not confident                            Very confident
Image # 1             2             3             4             5

Image

Image

Image

Imag

X
 X

# 2 1             2             3             4             5

 # 3 1             2             3             4             5

# 4 1             2             3             4             5

X
X
 X
 X
 # 5 1             2             3             4             5
eX
 1
X

35
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QUESTION # B2:

Do you think the timber harvesting approach shown in the image is clearcutting? (Please
answer as best you can, even if you indicated above that you do not know what
clearcutting is, by putting a mark under the appropriate YES/NO column. Indicate also for
each image, the degree of confidence that you have in your answer, by either circling or
marking the appropriate value under the confidence scale. With 1 being not confident,
and 5 being very confident)

IMAGE
NUMBER

YES,
this is a
clearcut

NO,
this is not a

clearcut

How confident are you on a scale from 1 to 5?
(1 is not confident and 5 is very confident)

Not confident                            Very confident
Image # 1 1             2             3             4             5

Image # 2 1             2             3             4             5

Image # 3 1             2             3             4             5

Image # 4 1             2             3             4             5

Image # 5 1             2             3             4             5

IMAGE
NUMBER

YES,
this is a
clearcut

NO,
this is not a

clearcut

How confident are you on a scale from 1 to 5?
(1 is not confident and 5 is very confident)

Not confident                            Very confident
Image # 6 1             2             3             4             5

Image # 7 1             2             3             4             5

Image # 8 1             2             3             4             5

Image # 9 1             2             3             4             5

Image # 10 1             2             3             4             5
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IMAGE
NUMBER

YES,
this is a
clearcut

NO,
this is not a

clearcut

How confident are you on a scale from 1 to 5?
(1 is not confident and 5 is very confident)

Not confident                            Very confident
Image # 11 1             2             3             4             5

Image # 12 1             2             3             4             5

Image # 13 1             2             3             4             5

Image # 14 1             2             3             4             5

Image # 15 1             2             3             4             5

IMAGE
NUMBER

YES,
this is a
clearcut

NO,
this is not a

clearcut

How confident are you on a scale from 1 to 5?
(1 is not confident and 5 is very confident)

Not confident                            Very confident
Image # 16 1             2             3             4             5

Image # 17 1             2             3             4             5

Image # 18 1             2             3             4             5

Image # 19 1             2             3             4             5

Image # 20 1             2             3             4             5

IMAGE
NUMBER

YES,
this is a
clearcut

NO,
this is not a

clearcut

How confident are you on a scale from 1 to 5?
(1 is not confident and 5 is very confident)

Not confident                            Very confident
Image # 21 1             2             3             4             5

Image # 22 1             2             3             4             5

Image # 23 1             2             3             4             5

Image # 24 1             2             3             4             5

Image # 25 1             2             3             4             5
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IMAGE
NUMBER

YES,
this is a
clearcut

NO,
this is not a

clearcut

How confident are you on a scale from 1 to 5?
(1 is not confident and 5 is very confident)

Not confident                            Very confident
Image # 26 1             2             3             4             5

Image # 27 1             2             3             4             5

Image # 28 1             2             3             4             5

Image # 29 1             2             3             4             5

Image # 30 1             2             3             4             5

IMAGE
NUMBER

YES,
this is a
clearcut

NO,
this is not a

clearcut

How confident are you on a scale from 1 to 5?
(1 is not confident and 5 is very confident)

Not confident                            Very confident
Image # 31 1             2             3             4             5

Image # 32 1             2             3             4             5

Image # 33 1             2             3             4             5

Image # 34 1             2             3             4             5

Image # 35 1             2             3             4             5

IMAGE
NUMBER

YES,
this is a
clearcut

NO,
this is not a

clearcut

How confident are you on a scale from 1 to 5?
(1 is not confident and 5 is very confident)

Not confident                            Very confident
Image # 36 1             2             3             4             5

Image # 37 1             2             3             4             5

Image # 38 1             2             3             4             5

Image # 39 1             2             3             4             5

Image # 40 1             2             3             4             5
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IMAGE
NUMBER

YES,
this is a
clearcut

NO,
this is not a

clearcut

How confident are you on a scale from 1 to 5?
(1 is not confident and 5 is very confident)

Not confident                            Very confident
Image # 41 1             2             3             4             5

Image # 42 1             2             3             4             5

Image # 43 1             2             3             4             5
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