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ANAHTARKELIMELER 0z

Doku Kagidi Bu makale, Cezayir kagit endiistrisi sektoriindeki dort sirket (Sarl EI-Wafa Faile, Sarl Africaine Paper Mills,

Faderco Group ve EPE Tonic Industries) arasinda, geri doniistiiriilmiis hamurdan dretilen kagit mendil

rulolarinin kalitesine iliskin B2B miisterilerinin algilarini, islenmemis hamurdan iiretilenlerle karsilastirarak

Virgin Pulp arastirmay1 ve analiz etmeyi amaglamaktadir. Caligma, NVivo 15 yazilimini analiz araci olarak kullanirken,

B2B Miisteri Algist tablo formatinda diizenlenmis yapilandirilmis goriismelerin yam sira yapilandirilmig goriisme protokolii ile
yonlendirilen yar1 yapilandirilmis gériismelerden olugan nitel bir metodoloji kullanmaktadir. Bulgular, kagit
mendil rulolarini bitmis {riinlere dontstirmekle ugrasan sirketlerin genellikle geri donistiiriilmis kagit
hamurundan {iretilen rulolara olumsuz bir bakis agismna sahip oldugunu ortaya koymaktadir. Ayrica, bu
sirketler, bu tercihi, bakire kagit hamuru driinlerinin algilanan {stiin kalitesine ve doniigim siirecinde
kargilagilan zorluklarin azalmasina baglayarak, bakire kagit hamurundan {retilen rulolara tercih
gostermektedir.
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This article seeks to investigate and analyze the perceptions of B2B customers regarding the quality of tissue
paper rolls manufactured from recycled pulp, compared to those produced from virgin pulp, across four
companies within the Algerian paper industry sector (Sarl El-Wafa Faile, Sarl Africaine Paper Mills, Faderco
Virgin Pulp Group, and EPE Tonic Industries). The study employs a qualitative methodology, utilizing structured
B2B Customer Perceptions interviews organized into a grid format, as well as semi-structured interviews guided by a structured interview
protocol, while employing NVivo version 15 software as an analysis tool. The findings reveal that companies
engaged in transforming tissue paper rolls into finished products generally hold a negative perception of rolls
made from recycled pulp. Furthermore, these companies demonstrate a preference for rolls produced from
virgin pulp, attributing this preference to the perceived superior quality of virgin pulp products and the
reduction of challenges encountered during the transformation process.

Tissue Paper

Recycled Pulp

1. Introduction is influenced by various factors, particularly the quality of
the pulp utilized in their production ((Ismail, M. Y., et al.,
2020) & (Fiserova, M., et al., 2019)). Tissue paper can be
manufactured using either recycled pulp or virgin pulp
((Vieira, J.C. et al., 2022) & (Fiserova, M., et al., 2019)).
Indeed, recycled fibers serve as a significant alternative
source to virgin fibers ((Reitbauer, J., et al., 2023), (Kuman
Numerous studies indicate that the quality of tissue papers et al 2022), (Zambrano et al 2021), (Haile, A., et al., 2021),

Tissue paper is one of the most extensively utilized products
in various hygiene applications in daily life, and its market
continues to evolve. In light of the rising demand for these
products, industries are positioned to manufacture high-
quality tissue papers that satisfy customer requirements.
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(De Assis et al 2019) & (Wang, Y., et al., 2019)). However,
several studies have reported that the utilization of recycled
materials influences the technical characteristics of the
product, stemming from the variability in the properties of
the used materials ((Andrew-Munot. M & Ibrahim. R.N,
2013) & (Candido. L & al, 2011)). This uncertainty has
meant that the reintroduction of recycled materials, at the
upstream of the production cycle, does not always fulfill the
same functionalities as primary raw materials (Arnsperger.
C, Bourg. D, 2016). Consequently, the disparity in quality
or properties between virgin materials and recycled
materials may subsequently impact the quality of the
finished products. This, in turn, could influence the quality
perceptions among industrial customers (B2B customers),
as the characteristics of the product are the primary factors
that govern B2B transactions (Chumpitaz, R., & Swaen, V.,
2004). Conversely, other studies have asserted that the
incorporation of minimal proportions of recycled materials
does not significantly affect the quality of the resulting
products ((Keskisaari. A & Kadri. T, 2018), (Mehat. N.M &
Kamaruddin. S, 2011), (Sadat-Shojai. M & Bakhshandeh.
G.R, 2011) & (Balart, R., et al., 20006)).

These contradictory findings are also evident in studies
focused on tissue paper. A subset of research confirms that
the recycling process does not alter the morphology and
quality of the fibers, therefore the quality of the tissue paper
produced from these fibers is maintained ((FiSerova, M., et
al., 2019) & (Hubbe, M. A., Venditti, R. A., & Rojas, O. J,,
2007)). On the other hand, the second group of studies
supports the notion that the quality of recycled fibers
deteriorates with each recycling cycle, which adversely
impacts the quality of tissue paper ((De Assis et al 2018),
(Raunio, J. P., Loyttyniemi, T., & Ritala, R, 2018) & (Ali,
I., 2012, p.212)). This degradation creates several
challenges during the transformation of tissue paper rolls
into finished products (Vieira, J. C., et al., 2022). This is why
industrial companies favor the use of virgin materials to
ensure the production of high-quality products
((Haghighatnejad. N & al 2016) & (Sadat-Shojai. M, &
Bakhshandeh. G.R, 2011)).

The discrepancies in the findings of previous studies
concerning the evaluation of the quality of products made
from recycled materials, coupled with the limited research
in this area, prompt us to investigate the perceptions of
industrial customers (B2B customers) regarding the quality
of tissue paper rolls produced from recycled pulp in
comparison to those made from virgin pulp. This
exploration will be conducted through directive and semi-
directive interviews with production and quality managers
of industrial companies specializing in the transformation of
tissue paper rolls into finished products, such as napkin
paper, facial tissue paper, paper towels, and toilet paper. The
structured interviews are designed to gather precise and
quantifiable perceptions of the quality of tissue paper rolls
produced from both recycled and virgin pulp, utilizing a grid
based on tissue paper characteristics. Meanwhile, the semi-
structured interviews aim to elucidate and analyze the scores

obtained from the structured interview grid.

2. Literature Review

Tissue paper is composed of cellulose fibers derived from
either virgin fibers (virgin papers) or recycled fibers
(recycled papers) ((Ogbonna, U., & Aguh, P., 2024),
(Vieira, J. C., Fiadeiro, P. T., & Costa, A. P.,2023), (Vieira,
J.C. et al., 2022), (Fiserova, M., et al., 2019) & (Bajpai, P.,
2013)). Tissue paper rolls are converted into a variety of
products utilized in numerous hygiene applications in
everyday life. These applications include hygienic paper,
facial tissues, paper napkins, and paper towels ((Kumar, R.,
et al.,2022), (Prinz, M., Zollner-Croll, H., & Wolfle, C.
2020) & (Masternak-Janus, A., & Rybaczewska-
Btazejowska, M., 2015)), with napkins and facial tissues
being produced as folded papers, while hygienic paper and
paper towels are manufactured as rolled papers (Vieira, J.
C., Fiadeiro, P. T., & Costa, A. P., 2023).

These papers must exhibit favorable characteristics such as
softness, water absorption capacity, strength, thickness,
grammage, and elongation ((Kumar, R., et al.,2022),
(Vieira, J.C. et al., 2022), (Sinta, D., Azizah, F. N., &
Nugraha, B., 2021), (Prinz, M., et al., 2021), (Prinz, M.,
Zollner-Croll, H., & Wolfle, C. 2020), (De Assis, T., et al.,
2018), (Hollmark, H., & Ampulski, R. S., 2004) & (Foelkel,
C., 1998)). These attributes represent the most sought-after
properties for converting manufacturers ((Vieira, J.C. et al.,
2022), (Morais, F. P., & Curto, J. M., 2022) & (Rastogi, V.
K., etal., 2017)).

These characteristics are influenced by the properties of the
fibers used in pulp preparation, as well as the chemicals
incorporated during the production process and the
technology employed ((Dias, A.C.,, et al.,2024), (Kumar, R.,
et al.,2022), (Vieira, J.C. et al., 2022), (Zambrano et
al.2020), (Prinz, M., Zollner-Croll, H., & Wolfle, C. 2020),
(De Oliveira Mendes, A., et al., 2020), (Morais, F. P., et al.,
2019), (De Assis et al.2019), (Raunio, J. P., Loyttyniemi, T.,
& Ritala, R., 2018) & (Rastogi, V. K., et al., 2017)).

Indeed, numerous studies have established a strong
correlation between the quality of the pulp and the quality of
the resulting paper. Some research indicates that the
incorporation of recycled fibers adversely affects the
properties of tissue paper. For instance, recycled fibers
exhibit lower flexibility in the wet state compared to virgin
fibers ((De Assis, T., et al., 2019) & (De Assis, T., et al.,
2018)). Consequently, tissue papers made from recycled
fibers demonstrate reduced strength and softness, along with
diminished inter-fiber bonding capacity ((De Assis, T., et
al.,, 2019) & (De Assis, T., et al., 2018)). Furthermore,
recycled pulp predominantly consists of short fibers due to
multiple recycling cycles, and contains impurities that
negatively impact the properties and quality of tissue paper
(De Assis, T. et al., 2019), particularly in terms of water
absorption, softness, and strength (Raunio, J.P.,
Loyttyniemi, T., & Ritala, R., 2018). As a result,
economically-oriented tissue papers are typically produced
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with a high percentage of recycled material, while high-
quality papers are manufactured with a greater proportion of
virgin fibers (Kumar, R. et al., 2022).

However, other studies challenge the findings of the
previously mentioned research by asserting that the use of
recycled pulp can enhance the properties of tissue paper,
thereby improving its overall quality, particularly with
respect to strength ((Debnath, M., et al.,2021), (Zambrano,
F., et al., 2022)). Furthermore, the rigidity of recycled fibers
contributes to the formation of a thicker fiber sheet, which
may provide increased volume and water absorption
capacity (Hubbe, M. A., Venditti, R. A., & Rojas, O. J.,
2007). Additionally, other research indicates that the
incorporation of recycled pulp can enhance the whiteness of
tissue paper (Fiserova, M., et al., 2019).

The motivation for our article stems from the examination
and analysis of industrial customers’ perceptions regarding
the quality of tissue paper rolls. Previous studies have
predominantly concentrated on the differences in technical
quality and characteristics between tissue papers produced
from recycled pulp and those made from virgin pulp, while
overlooking the converters’ perceptions of these products’
quality. Furthermore, the contradictory findings in earlier
research concerning the quality of tissue paper also prompt
this investigation.

3. Research Methodology

In conducting this exploratory study, a qualitative
methodology was employed, utilizing both structured and
semi-structured interviews. The interview serves as a data
collection method in which one individual (the interviewer)
poses questions to another individual (the interviewee)
(Teddlie C., Tashakkori A., 2009, p.291).

The purpose of the structured interviews, designed in the
form of a grid, is to accurately evaluate industrial customers’
perceptions of the quality of tissue paper rolls produced from
both recycled and virgin pulp. This assessment is based on
technical quality criteria derived from the literature review
and utilizes a scale ranging from 1 to 4 ([1] = "low", [2] =
"medium", [3] = "high", and [4] = "very high").
Subsequently, to gain a deeper understanding of the reasons
behind these evaluations and to analyze the scores obtained
from the responses of the interviewed managers, semi-
structured interviews were conducted, in accordance with
Brancati's recommendations, which indicate that this
interview format facilitates the collection of in-depth
information (Brancati, D., 2018, p. 139).

In this context, we conducted interviews with quality and
production managers from four companies in the paper
industry: Sarl El-Wafa Faile, Sarl Africaine Paper Mills
(APM), Faderco Group, and EPE Tonic Industries. We
specifically selected quality and production managers for
these interviews, as they are directly engaged in the
production process and quality assessment of the products.
Consequently, it is anticipated that they possess accurate and

comprehensive insights regarding the quality of tissue paper.
Each interview lasted, on average, between 30 and 45
minutes.

For the analysis of the structured interviews, we chose to
calculate the scores assigned by each manager to each
characteristic for both types of paper. Subsequently, these
scores were represented in the form of a radar chart to
facilitate analysis and interpretation. For the analysis of the
semi-structured interviews, we utilized the content analysis
method, which encompasses transcription, coding, and data
processing (Andréani, J. C., & Conchon, F., 2005). Initially,
we transcribed the interviews, noting that they were not
recorded in accordance with the interviewees’ request for
confidentiality. We then proceeded with coding and
processing the transcribed data using NVivo version 15
software. Finally, we presented and interpreted the results.
To achieve this, we employed NVivo 15 software to
calculate word frequency, which is illustrated in the word
clouds included in this article, focusing on the 50 most
frequently used words after excluding irrelevant terms. It is
important to note that the limited number of words is
attributable either to the removal of irrelevant terms or to the
constrained responses of the interviewees.

4. Analysis and Discussion of the Results

4.1.Analysis and Discussion of the Results From the
Structured Interviews

The structured interviews conducted with production and
quality managers from the paper processing companies (Sarl
El-Wafa Faile, Sarl Africaine Paper Mills (APM), Faderco
Group, and EPE Tonic Industries) regarding their
assessment of the quality of tissue paper rolls produced from
recycled and virgin pulp yielded the following results (see
Table 1 and Table 2): Table 1 and 2 are in the Annex.

To elucidate the results obtained, the scores have been
represented in the form of a radar chart (see Figure 1.).

Source: Elaborated by the author.

=@ Tissue paper rolls manufactured from virgin pulp

Tissue paper rolls manufactured from recycled pulp

Grammage

Softness Thickness

Whiteness Elongation

Water absorbency Strength

Figure 1. Presentation of the Scores Obtained From the
Evaluation of the Quality of Tissue Paper Rolls Produced
From Virgin Pulp and Recycled Pulp
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Based on the scores obtained and presented in the radar chart
above, it can be concluded that the overall characteristics
(grammage, thickness, elongation, softness, strength, and
water absorbency) of tissue paper rolls produced from virgin
pulp are superior to those produced from recycled pulp.
However, the characteristics of grammage and thickness are
nearly identical for both types of paper. This finding is
consistent with the study by Hubbe et al. (2007), Debnath et
al. (2021) and Zambrano et al (2022), which indicated that
the use of recycled pulp can achieve satisfactory thickness
and volume. Similarly, the results regarding the strength and
softness of the two types of paper align with the findings of
De Assis et al. (2019) and De Assis et al. (2018).
Conversely, the assessment of the whiteness of tissue paper
made from virgin pulp reveals significantly higher values
compared to that of tissue paper produced from recycled
pulp, which contradicts the findings of FiSerova et al.
(2019), who confirmed that the use of recycled pulp
enhances the whiteness of tissue paper.

To analyze the nature of these managers’ perceptions
regarding the quality of tissue paper rolls produced from
recycled pulp, we conducted semi-structured interviews
with them. The results are presented in the following sub-
section.

4.2.Analysis and Discussion of the Results From the Semi-
structured Interviews

We concentrated on the evaluation of quality by consistently
comparing it with the quality of tissue paper rolls produced
from virgin pulp, specifically in terms of selection, quality
assessment, and shaping challenges. In accordance with the
recommendations of Andreani and Conchon, we organized
the themes from the interviews into distinct categories (see
Table 3.).

Table 3. Themes and Analysis Categories Pertaining to B2B
Customers’ Perception of the Quality of Tissue Paper Rolls
Produced From Recycled Pulp

Themes pertaining to B2B
customers’ perception of the
quality of tissue paper rolls
produced from recycled pulp

Analytical Categories

e Priority in selecting tissue

1. Tissue paper rolls paper

e Perception of the quality of
tissue paper rolls

2. Quality of tissue paper rolls - S
e Quality defects in tissue paper

e Challenges in shaping tissue
paper rolls into finished
products

3. Transformation of tissue paper
rolls made from recycled pulp

Source: Elaborated by the author.

Following the categorization of themes, we performed a
thematic analysis using NVivo 15 software to calculate the
word frequency for each respective category.

*Theme 1 - Category 1: Priority in the Selection of Tissue

Paper

After posing the question, « If given the option between
tissue paper rolls produced from virgin pulp and those
manufactured from recycled pulp, which option would you
select? », we generated the following word cloud based on
the interviewees’ responses (see Figure 2.):

undoubtedly

produced derived typically
option unequivocally .,

choose tISSUG or

efer
recycled rolls paper auality

compared | ,* . ~* 1 sUperior
matched vi rgl_n_ exhibits
characteristics selecting

manufactured
Source: Output from NVivo version 15.

materials

Figure 2. Word Cloud Visualizing the Priorities for
Selecting Tissue Paper

Terms such as tissue, rolls, virgin, paper, among others,
constitute the majority of the words utilized in the
interviewees’ responses, indicating a clear preference
among all participants for tissue paper produced from virgin
pulp as their primary choice. The following excerpts further
corroborate these findings:

« ... We unequivocally opt for tissue rolls made from virgin
pulp » [Excerpt 1, production manager-EPE Tonic
Industries].

« ... It is noteworthy that tissue paper derived from virgin
pulp typically exhibits superior characteristics compared to
that made from recycled pulp... » [Excerpt 2, production
manager- Sarl El-Wafa Faile].

« When presented with the option of selecting tissue paper
rolls manufactured from virgin pulp versus those produced
from recycled pulp, we unequivocally prefer tissue paper
rolls made from virgin pulp...The quality of these rolls is
significantly superior and cannot be matched by those made
from recycled materials» [Excerpt 3, production manager-
Faderco Group].

This supports the findings of previous studies indicating that
industrial companies continue to favor products made from
virgin materials, particularly as noted by Haghighatnejad et
al. (2016) and Sadat-Shojai & Bakhshandeh (2011).

This finding can also corroborate the results of the studies
conducted by Andrew-Munot and Ibrahim (2013) and
Candido et al. (2011), which emphasized that the use of
recycled materials adversely affects the technical
characteristics of the resulting products.

*Theme 2 - Category 1: Quality of Tissue Paper Rolls
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Question: « How do you perceive the quality of tissue
paper rolls produced from recycled pulp compared to
those produced from virgin pulp? »

The analysis of the interviews indicates that the interviewees
emphasized specific terms, including “recycled, quality,
tissue, impurities, inferior, tearing” (see Figure 3.). This
suggests that the quality of tissue paper rolls produced from
recycled pulp is perceived to be inferior compared to those
made from virgin pulp.

tearing
sheets comparison

material Virgin absorption
challenges reCYCIGd criteria

inferior Ualit capacity
exhibit q, y rolls standard

impurities T1SSUE attributes
process compared PapPer

perceived
Source: Output from NVivo version 15.

Figure 3. Word Cloud Visualizing the Perception of the
Quality of Tissue Paper Rolls Made from Recycled Pulp

Indeed, all interviewees expressed a negative perception of
the quality of tissue paper rolls produced from recycled pulp.
They also referenced the quality of tissue paper rolls made
from virgin pulp as a basis for comparison:

The quality manager of Sarl APM stated that « ... The
quality of tissue sheets produced from recycled pulp
compared to those produced from virgin pulp is generally
regarded as inferior » [Excerpt 1]. The quality manager
1- EPE Tonic Industries added that « In comparison to
tissue rolls made from virgin pulp, those produced from
recycled pulp are less effective, prone to tearing, and exhibit
reduced absorption capacity... tissue rolls made from
recycled pulp are regarded as being of inferior quality »
[Excerpt 2]. The managers of Sarl EI-Wafa Faile and the
Faderco Group also confirmed that « The quality
characteristics of tissue papers derived from recycled pulp
are inferior to those produced from virgin pulp... » [Excerpt
3, production manager-Groupe Faderco], and that «
...the quality of tissue paper manufactured from recycled
pulp is inferior » [Excerpt 4, quality manager - Sarl El-
Wafa Faile]

These findings align with the conclusions of Arnsperger and
Bourg’s (2016) study, which asserts that the reintroduction
of recycled materials into new product cycles does not
consistently yield the same functionalities as those derived
from primary materials. Consequently, this discrepancy is
likely to impact the quality of products manufactured from
these materials and influence the perceptions of industrial
clients regarding their quality.

*Theme 2 - Category 2: Quality of Tissue Paper Rolls

Question: « What quality defects have you noticed in the
tissue paper rolls produced from recycled pulp
compared to those produced from virgin pulp? »

The word cloud associated with the inquiry in the category
of quality defects of tissue paper rolls made from recycled
pulp comprises a range of terms, including “quality,
recycled, defects, paper, holes, strength, whiteness, stains,
grains, thickness, inferior, irregularities, shrinkage,
breaking” among others (see Figure 4.). This collection of
terms indicates the presence of various quality defects in
tissue paper rolls produced from recycled pulp, particularly
concerning discrepancies in color, strength, density, and the
occurrence of holes.

tearing inconsistencies
inadequate diminished ~staining
stickies brightness Impurities dEr'Vekq t
spots stains Jefects reha't INE softness
inferior Paper whiteness . icipa
grains  rolls reCYCIEd strength sheet

materials tissue quality virgin fails |
mEChanlcaI hOIES Compa red produced rees

excessive reas adhesives residual
shrinkage density presence degree standards

. lariti absorption
irregularities . .o reduction
water

thickness

Source: Output from NVivo version 15.

Figure 4. Word Cloud Visualizing the Defects in The
Quality of Tissue Paper Made from Recycled Pulp

The recurring defects identified in the employees’ responses
include the following: « ... the quality defects noted in tissue
rolls made from recycled pulp compared to those made from
virgin pulp include a decline in whiteness, the presence of
stains and holes, and diminished strength of the paper »
[Excerpt 1, production manager-EPE Tonic Industries].
Additionally, the quality manager of Sarl El-Wafa Faile
noted that the quality defects frequently associated with
tissue paper rolls produced from recycled pulp include: « ...
insufficient mechanical strength, the presence of significant
impurities or residual inks, and inconsistencies in the quality
of recycled materials. These issues can result in visible
irregularities in the final product, such as spots or areas with
varying density » [Excerpt 2]. These issues can lead to
visible irregularities in the final product, such as spots or
areas with varying density. The production manager of the
Sarl APM further cited defects including: « ...the presence
of impurities such as dust and wood, inadequate strength,
poor roll formation, the occurrence of grains and holes, and
sheet shrinkage » [Excerpt 3].

In addition to the non-conformities of tissue papers
identified in previous studies, such as reduced resistance, the
officials also highlighted issues related to the presence of
holes, stains, grains, and sheet shrinkage.

This is consistent with the findings of De Assis et al. (2018)
and Raunio et al. (2018), which demonstrated that the
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quality of tissue paper declines when produced using
recycled fibers.

*Theme 3 - Category 1: The Transformation of Tissue
Paper Rolls Made from Recycled Pulp

Question: « What are the primary challenges
encountered during the process of converting tissue
paper rolls made from recycled pulp into finished
products, such as facial tissue, toilet paper, paper towels,
and napkins, in comparison to those produced from
virgin pulp?»

Based on the word cloud presented below (see Figure 5.),
the challenges associated with shaping tissue paper rolls
produced from recycled pulp into products such as paper
towels, toilet paper, and facial tissues primarily stem from
production interruptions caused by insufficient strength and
sheet tearing.

characteristic halted

difficulty /2 0
addressing downtime adjustments

creasing converting tearing various
tensile “N€€ts challenges ~ folding hinder

ot sheet tiSSUE quality cfciency
process I‘ECYC|€d produced sagie

designs .
frequent cutting hOlES pa per breakage :?cl‘ljs
compared gt oth presence
shaping , vir inhreakmg

difficulties inadequate VIrEIN forming

formation complicates €mbossing
challenge machines conversion

homogeneous
Source: Output from NVivo version 15.

Figure 5. Word Cloud Visualizing the Shaping Obstacles of
Tissue Paper Rolls Produced from Recycled Pulp mto
Finished Products

According to the quality manager of Sarl APM, several
challenges arise during the production of finished products
(such as facial tissue, toilet paper, paper towels, and
napkins) from tissue paper made from recycled pulp. These
challenges can be summarized as follows: « ...the tearing of
tissue sheets during various stages of the converting process,
attributable to the inadequate strength of these sheets...the
difficulty in addressing the issue of tissue sheet tearing
during the production of different types of paper, which can
hinder the ability to resume production effectively»
[Excerpt 1].

The managers of Sarl El-Wafa Faile and Faderco Group also
noted similar concerns:

« ... The presence of non-conformities, including holes,
dust, and white spots, presents multiple challenges in the
production process. These issues can result in paper
breakage during machine processing (dry state resistance),
as the holes increase the likelihood of breakage.
Additionally, these non-conformities complicate the
mastery of the production process, leading to inadequate
embossing, disruptions in the separation lines, and
suboptimal inking of designs on the paper ». [Excerpt 2,

production manager- Faderco Group]

« The rigidity of the fiber suspension associated with
recycled pulp compared to virgin pulp presents numerous
challenges during the shaping process, particularly in
cutting, folding, or winding operations. Additionally, tissue
paper produced from recycled pulp contains shorter, less
resilient, and more fragile fibers due to multiple recycling
cycles... This issue complicates the formation of a solid and
homogeneous paper structure, thereby increasing the
likelihood of tearing, creasing, or breaking during shaping...
Furthermore, the low mechanical strength of recycled pulp
tissue paper can lead to breakage during unwinding,
shaping, or rewinding. The dust generated from recycled
materials may also obstruct cutting, folding, or packaging
systems... ». [Excerpt 3, quality manager- Sarl EI-Wafa
Faile]

The results of these interviews indicate that all the
companies have a negative perception of tissue paper rolls
produced from recycled pulp. This type of paper exhibits
several defects, resulting in numerous challenges during the
transformation of the rolls into finished products. These
issues may also adversely affect the quality of the final
products, including hygienic paper, facial tissues, paper
napkins, and paper towels.

These results align with the findings of Vieira et al. (2022),
who identified several challenges associated with the use of
recycled pulp in the production of tissue paper, particularly
during the processing of the rolls into finished products.

5. Conclusions

This study aimed to investigate and analyze the perceptions
of B2B customers responsible for transforming tissue paper
rolls into finished products within the Algerian paper
industry. Notably, no prior research has been conducted on
this topic. Previous studies have primarily focused on
assessing the quality of tissue paper rolls, whether produced
from recycled or virgin pulp, while evaluating their
characteristics from a technical standpoint.

The findings from the two types of interviews, directive and
semi-directive, confirm that the quality of tissue paper rolls
produced from recycled pulp is consistently inferior to that
of those made from virgin pulp, despite a similarity in
grammage and thickness characteristics between the two
types of paper. This aligns with the conclusions of earlier
studies, which indicated that the use of recycled pulp
contributes to the degradation of the quality and
characteristics of tissue paper.

Furthermore, tissue paper rolls produced from recycled pulp
exhibit numerous quality defects or non-conformities,
including reduced strength and whiteness, as well as the
presence of stains and grains. These defects result in various
challenges during shaping processes, such as production
interruptions, which further explain the negative perceptions
expressed by the interviewed company managers.
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This study, while offering valuable insights into B2B
customers’ perceptions regarding the quality of tissue paper
rolls produced from recycled pulp in the Algerian paper
industry, it presents certain limitations that should be
acknowledged. First, the study’s qualitative design, based on
structured and semi-structured interviews, prioritized depth
of understanding over statistical representativeness.
Consequently, the results mainly reflect subjective
perceptions rather than quantifiable relationships between
fiber origin and product quality. Moreover, the absence of
complementary laboratory analyses, such as mechanical
strength testing or whiteness index measurements,
constitutes another limitation, as the study relied exclusively
on perceived rather than objectively measured quality
indicators. Finally, the geographical focus on Algerian B2B
customers may restrict the external wvalidity of the
conclusions, given that perceptions of recycled materials can
vary significantly across markets depending on
technological, cultural, and environmental factors.

In light of these limitations, several avenues for future
research can be proposed. Future studies could adopt a
mixed-methods approach by integrating qualitative
interviews with quantitative analyses or laboratory testing to
obtain a more comprehensive assessment of tissue paper
quality. Expanding the scope of research to include a larger
number of firms, internationally firms particularly, would
allow for comparative analyses of industrial perceptions and
practices across different contexts.  Additionally,
investigating consumer (B2C) perceptions could provide
complementary insights into how end-users value tissue
paper products derived from recycled materials, particularly
in relation to environmental awareness and brand image.
Further studies could also focus on technological
innovations in recycling and pulp treatment processes that
enhance fiber quality and reduce the performance gap
between recycled and virgin pulp.
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Table 1. Assessment of the Quality of Tissue Paper Made from Virgin Pulp

TABLES 1 AND 2

Function

Quality criteria for tissue paper

Water

Grammage Thickness Elongation Strength Whiteness Softness
absorbency
Sarl El- Quality manager 4 4 4 4 4 4 4
Wafa Faile | production manager 3 4 4 3 4 3 4
Sarl APM Quality manager 4 4 4 4 3 4 4
Production manager 4 4 3 3 4 4 3
Production manager 3 3 3 3 3 3 3
Faderco -
Group Quality manager 1 3 3 3 3 3 3 3
Quality manager 2 4 4 4 4 4 4 4
EPE Tonic Production manager 3 3 3 3 3 3 3
industries Quality manager 1 3 3 3 3 3 3 3
Quality manager 2 4 4 4 4 4 4 4
Score 35 36 35 34 35 35 35
Source: Elaborated by the author.
Table 2. Assessment of the Quality of Tissue Paper Made from Recycled Pulp
Quality criteria for tissue paper
Function . . Water .
Grammage Thickness Elongation Strength Whiteness Softness
absorbency
Sarl El-Wafa | Quality manager 4 2 1 2 1 2 1
Faile Production manager 2 2 3 2 2 1 2
Sarl APM Quality ‘manager 3 4 1 1 3 1 1
Production manager 4 4 2 2 3 2 2
Production manager 3 3 2 2 2 2 2
Faderco -
Group Quality manager 1 2 2 3 2 3 1 1
Quality manager 2 4 4 2 1 3 3 2
EPE Tonic Prodgctlon manager 3 3 2 1 2 2 2
industries Quality manager 1 3 3 2 2 1 2 1
Quality manager 2 3 3 3 2 2 1 2
Score 31 30 21 17 23 17 16

Source: Elaborated by the author.



