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Abstract: The aim of this research is to find out what type of task interdependence is generated
in work teams in university contexts and to analyze the capacity to discriminate the type of task
interdependence of some of the variables that are decisive for the team’s success. The sample consisted
of 808 teaching students from six Spanish universities. Self-report measures were taken, such as
task interdependence, attitudes towards teamwork, team potency, and social team skills. The results
show that the students who carry out the tasks in teams with high interdependence are minority.
However, those who work with high interdependence, present more positive attitudes towards
teamwork, greater team potency, and more social skills in receiving information and self-assertion.
Likewise, high interdependence would be characterized by high scores in both the attitudes and team
potency. However, attitude is the variable that better discriminates the type of task interdependence,
allowing for an excellent level of discrimination of high interdependence.

Keywords: task interdependence; teamwork; attitudes; team potency; social skills

1. Introduction

Teamwork is a form of common interaction in different occupations and, therefore, an increasingly
demanded competence that facilitates the adaptation of the worker to the current demands of the
labor market [1]. Specifically, organizations are seeking professionals with attitudes for teamwork and
cooperation [2], with social and collaborative skills becoming increasingly valued by employers [3].

As in the majority of business organizations, to conform a team and working towards a common
task and objective, it is established as an essential aspect in the universities [4]. Since the establishment
of the European Higher Education Area (EHEA), it is sought that university students must acquire a
series of skills that prepare and train them for personal and professional life. Teamwork emerges as a
transversal competence in the university field and is a requirement for the student [5].

In order for students to acquire this competence, the university teacher must make methodologies
and training strategies based on team learning available to students so that they are able to build,
organize, and manage their own learning process autonomously and cooperatively [6]. That is why
teamwork under a cooperative structure is a key factor for the creation and active management of
knowledge by students [2].

An important aspect of teamwork, built by the group of people themselves, is the interdependence
that is created between their members as a result of the assumption of tasks to be performed and the
objectives or goals to be achieved. The interdependence generated within the team is the essence of
all teams [7,8], and it indicates the degree to which their members interact with each other. It also
indicates how the team members depend on each other to achieve their goals, to get involved in the
task [9], or to achieve rewards [10].
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Previous research distinguishes between different types of interdependence. Thompson [11]
suggests that there are three forms of interdependence: (1) Pooled interdependence, which occurs when
the work that one party does is not directly connected to the work that other parties do. (2) Sequential
interdependence, which is characterized by the fact that tasks and activities have to be developed in a
sequence that is present in the assembly lines. (3) Reciprocal interdependence, where each party or
sector does something for the other, the outputs of both represent the inputs of the other. Therefore,
it requires maximum coordination among them.

In the educational context, the cooperative learning theory [12] identifies positive interdependence
as a mechanism for improving learning. In this sense, the elements of positive interdependence
operationalize reciprocal interdependence [13], since the elements of positive interdependence (shared
objectives, intertwined roles, shared resources, and joint rewards) conform to the definition of reciprocal
interdependence [11]. That is, they are parameters designed to create situations where participants in a
production system depend on each other for inputs and rewards.

Other studies distinguish between goals or targets interdependence [14,15], task interdependence [16],
and reward interdependence [17]. Some argue for a unified complex interdependence that brings
together these three aspects [18]. However, it is the task interdependence that forms the structural
skeleton upon which the others are built [19,20].

Task interdependence refers to the direction of the workflow, which makes team members
interact with each other, to a greater or lesser degree, in order to successfully perform the task [21].
The awareness of team members that they are dependent on each other marks the beginning of a
good job in performing or solving a particular task [22]. Without this interdependence, the team
will not function properly and efficiently, and the success of the task will not be assured [23]. At the
same time, when task interdependence is high, team members need greater coordination and group
cohesion [24]. In short, it is determined by how tasks are divided and how team members share
information, materials, or experiences [16].

The direct and positive relationship between interdependence and effectiveness of teamwork
has been confirmed [25]. The research on the interdependence and effectiveness of teamwork in
organizations exposes the modulating effect that the task interdependence has shown on many of
the effects that different team processes have on organizational outcomes, that is, helping behaviors,
confidence, communication, conflict, or flexibility [26].

Specifically, interdependence fosters greater knowledge and among team members and, at the
same time, increases cooperation and cohesion among them [27], as well as ties of union based on
the social interaction generated [25]. Task interdependence is also associated with high levels of
creativity [28] and team performance [29].

In the same way that task interdependence has a positive influence on these variables, other different
variables have also been observed that influence it. In this sense, motivation is an attitudinal variable
that influences interdependence [30]. Satisfaction with the work done and conflict management leads
to an increase in task interdependence [16,17]. Communication is another essential variable when it is
necessary to join efforts and a high degree of interdependence between all the members of a team in
order to perform a specific task [4,19]. When task interdependence is high, team members are required
to interact with each other, thus, greater coordination and group cohesion is necessary [24] in which
the social skills of team members are especially important [31].

On the other hand, there are a large number of variables at the group level that will determine
the type of task interdependency given in a team. The belonging of people to a group generates
the development of a social identity [32], a group identity and group norms [33], which orient their
members towards the group as a whole, limiting unproductive behaviors and generating a greater
number of cooperative behaviors. Likewise, collective intelligence, understood as the capacity of a
group to collaborate and coordinate effectively, is very important for the performance of the group [34].
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This Study

Just as task interdependence is a relevant variable in the functioning and effectiveness of teamwork
in the organizational context, this type of interdependence is established as a facilitator of learning
in the university context, being an important requirement in the performance of team tasks [35].
The interdependence generated in the team is a key factor in the organization of learning activities
when working as a team [36]. A high degree of interdependence between them improves their levels of
communication and planning for task coordination [37], being an influential variable throughout the
teamwork process [38,39]. The way in which interdependence is perceived by students influences their
response to the task. If it is perceived as unnecessary or irrelevant, it may result in students abandoning
or performing the task individually. If it is clearly perceived, it will be considered important for the
success of the task [4].

In addition to the task interdependence, there are many variables that can determine the
effectiveness and success of learning teams. Most of them refer mainly to personal, academic, social,
and affective elements [31]. Different studies give special importance to variables that, in a way,
bring together these elements and are the result of the interactions and experiences of members within
a team. They are directly related to the satisfaction and effectiveness of learning teams, such as team
potency, academic and social attitudes towards teamwork, and social team skills. Team potency refers
to the belief in team effectiveness [40] and is seen as a modulating variable between the relationship of
interdependence and team effectiveness in organizational contexts [25]. Academic and social attitudes
towards teamwork is understood as the individual will to continue working in a team [41]. A positive
attitude to work in a team can only be developed if the competitive individualistic orientation is left
aside [42]. This implies abandoning the belief that success depends only on one’s own effort and
requires trust in the ability of teammates [43]. Finally, social team skills [19], since the mastery of the
social skills of team members is one of the basic mechanisms that order the existing interdependence
among team members [44].

Despite the importance of task interdependence as a determining factor and/or related to emerging
variables, resulting from the interactions and experiences of the members of the team who, in turn,
mediate their success or failure, there is little research that addresses their study in the university context.
The aim of this paper is to find out what type of task interdependence is usually generated in teamwork
in university learning contexts and to study the similarities and differences in attitudes, team potency,
and social team skills, depending on the type of interdependence perceived. The discriminant capacity
of these variables will also be analyzed, on the type of task interdependence. We believe it is necessary
to identify those variables that can discriminate the type of interdependence that students use when
performing tasks or teamwork by establishing the score from which the interdependence is predicted.

2. Materials and Methods

2.1. Participants

The sample for this study is 808 teaching students (71% female and 29% male), with an average
age of 21.23 years (ST = 4.98). The selection process of the participants was carried out by means
of a cluster sampling in which six Spanish public universities were randomly selected. 42.3% of the
participants are enrolled in the first grade, 29.7% in the second grade, and 28% in the third grade of the
following Undergraduate Studies: Infant Education, Primary Education.

2.2. Instruments and Variables

2.2.1. Cuestionario de Actitudes Hacia el Trabajo en Equipos de Aprendizaje (CACTE) [Questionnaire
on Attitudes Toward Learning Teams]

The CACTE questionnaire [43] is made up of 12 items that are answered using a 5-point Likert-type
scale rating their degree of agreement from 1 (Totally disagree) to 5 (Totally agree). Two factors are
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involved: Factor 1: “Academic attitudes” (six items), which includes the assessment of the academic
consequences of teamwork, (e.g., “My grades improve when working in a team”). Factor 2: “Social and
affective attitudes” (six items), includes the assessment of interactions with other colleagues during
teamwork, (e.g., “I feel useful and valued by my team mates”). The alpha indexes (x = 0.90) and
composite reliability (CR = 0.92) show that the CACTE presents good global reliability and average
variance extracted (AVE) = 0.52), Factor 1 (o« = 0.88, CR = 0.85, AVE = 0.51); Factor 2 (o« = 0.84, CR = 0.84,
AVE = 0.50).

2.2.2. Cuestionario de Potencia de Equipos de Aprendizaje (CPEA) [Learning Team
Potency Questionnaire]

The CPEA questionnaire [40] is made up of eight Likert-type items with 10 response options
ranging from 1 (Totally disagree) to 10 (Totally agree). The CPEA has two factors: the first, Confidence
(four items), assesses students’ expectations about their own team’s efficacy. The second, Performance
(four items), assesses students’ perception of their team’s capacity to successfully perform a series of
academic tasks. Some items are: F1 “It is easy for my team to carry out any activity proposed in the
different subjects”; F2: “The teamwork carried out by my team is of a very high quality”. The o« = 0.87
and the CR = 0.85 indicate that the CPEA presents good global reliability and AVE =0.55, Factor 1
(0x=0.84, CR = 0.84, AVE = 0.54), Factor 2 (x = 0.71, CR = 0.80, AVE = 0.53).

2.2.3. Cuestionario de Habilidades Sociales de Equipos de Aprendizaje (CHSEA) [Questionnaire of
Social Skills Learning Teams]

The CHSEA questionnaire [19] is made up of 15 items that are answered using a 5-point Likert scale
(from 1 = “Totally disagree” to 5 = “Totally agree”). The CHSEA aims to assess three factors or subscales
of the social skills needed for team learning: (1) Self-assertion skills (I-messages, asking for changes in
behavior, receiving criticism, stopping interaction), (2) Receiving information skills (actively listening,
empathizing, summarizing, asking for help, asking questions), and (3) Imparting information skills
(motivating, imparting information, convincing others, explaining oneself, giving help). The « = 0.86
and the CR=0.85, indicate a good global reliability of the CHSEA, with an AVE = 0.59, Factor 1 (« = 0.75,
CR = 0.77, AVE = 0.55), Factor 2 (« = 0.83, CR = 0.80, AVE = 0.53). Factor 3 (o = 0.81, CR = 0.80,
AVE = 0.54).

2.2.4. Task Interdependence

This was assessed through the inclusion of three statements in the online questionnaire in which
participants had to select the option closest to their overall experience in order to work in a team/group
to accomplish tasks or university assignments. The three statements correspond to three types of
interdependence based on previous proposals [11,21] modified for the context of this research, in order
to refer to the three most common ways of dealing with the distribution of task when students work
in teams:

(1) Low Interdependence: Each group member performs similar tasks independently; the final result
of the group is due to the sum of the individual results.

(2) Medium interdependence: Each group member performs different tasks; one needs the result of
the other to be able to complete his part of the work; the final result of the group is due to the
contribution of each of the parties.

(3) High Interdependence: All group members cooperate simultaneously in the completion of tasks;
the final result of the group depends on team member’s reflection and cooperation.

2.3. Procedure

We contacted faculty members at the selected universities in the study, who facilitated the access
to participants (n = 700) during the 2016/2017 academic year. The CACTE, the CPEA, and the CHSEA
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questionnaires were administered online through the Google Forms application (Google Drive tool).
The completion of the questionnaires was anonymous, guaranteeing the confidentiality of the data
obtained and their exclusive use for research purposes. Regarding the informed consent of participants,
we follow the ethical guidelines of the American Psychological.

2.4. Data Analysis

The statistical package SPSS (version 21) was used for the analysis of the data collected.
The reliability of the instruments used is calculated using Cronbach’s Alpha, the Composite Reliability
coefficients, and the Average Variance Extracted. Descriptive analyses were performed. Previous to
contrast the assumptions of normality and homoscedasticity, multivariate analyses (MANOVA),
discriminant, and receiver operating characteristic (ROC) curve were carried out.

3. Results

First, the distribution of students is presented according to the type of Interdependency
(Low/Medium/High). In this sense, 14.5% of the students affirm that when they carry out tasks
or team works, the final result is due to the sum of the individual results (Low Interdependence),
44.5% that is the product of the contribution of different parts that complete the work (Medium
Interdependence), and 41% that depends on the reflection in group and the cooperation of all the
members (High Interdependence). The interdependence groups are equivalent in gender, x> = 845(2),
p = 0.655, and degree course, x> = 5.432(4), p = 0.246.

On the other hand, in order to check if there are differences taking into account the type
of interdependence in the attitudes towards teamwork, team potency and student’s social skills,
a multivariate analysis (MANOVA) is performed, which revealed significant multivariate main effects
of the type of interdependence in the variables analyzed (Wilks A = 0.818, F (14, 818) = 6187, p < 0.001,
1 = 0.096).

The univariate contrasts (Table 1) show the existence of a significant major effect of the type of
interdependence in Academic and Social Attitudes, Team Potency (Confidence and Performance),
and Self-assertion social skills.

Table 1. CACTE, CPA, and CHSEA’s descriptives and univariate contrasts groups of interdependence.

Interdependence Tests for Inter-Subject

Dependent Total Low Medium High Effects
Variable M  SD M ST M SD M SD F p
Academic o504y 1975 477 2306 426 2515 366 19881  0.000 087
Attitudes

Social a b c

. 2658 335 2345 405 2592 340 27.85 242 36468  0.000 149
Attitudes

Confidence  31.77 5.11 29.022 6.97 30812 486 3321P 437 10415 0.000 048
Performance 33.10 4.25 31.362 585 32.38% 398 34.11P 3.83 8.813 0.000 041

Imparting = 539 283  2036° 279 20117 290 20657 277 2326 0099 011
Information
Recelving 570 246 22237 269 2238 251 23.09° 231 2644 0072 013
Information

Self-assertion 20.62 2.79 2027 331 20.14% 284 21.11P 254 4239 0.015 020

* Each letter of subscript indicates a subset of interdependence whose mean column scores do not differ significantly
from each other at the level p < 0.05.

In addition, multiple comparisons indicate that when students work in teams, (1) greater task
interdependence, obtains higher scores (p < 0.05) in Teamwork Attitudes (Academic, p < 0.05 and Social,
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p < 0.001); (2) the group with high task interdependence obtains higher scores (p < 0.05) in Team Potency
(Confidence, p < 0.004 and Performance, p < 0.027) that those with low and medium interdependence
group, with no differences (p < 0.05) between the students of low and medium interdependence; (3) the
high interdependence group achieves higher scores (p < 0.05) than those of medium interdependence
in social skills Self-assertion, p = 0.020, with no differences (p < 0.05) between the students of low and
high interdependence.

Once the existence of differences between the means of the three interdependence groups has been
demonstrated by a discriminate analysis, we will analyze which variables (attitudes, potency or social
team skills) explain these differences to a greater extent. The aim is to classify the participants and
assign them to each of the interdependence groups according to the result of the linear combination of
the set of independent variables. In our study, we have used predictive variables as the factors of the
CACTE, the CPEA, and the CHSEA, and as dependent variables the different types of interdependence.

Table 2 shows the structure matrix that is created in the discriminant analysis. The analysis
of the discriminant functions indicates that Function 1 is the one that presents the greatest power
discrimination among the three groups of interdependence.

Table 2. Structure matrix.

Structure matrix

Function 1 Function 2

Social Attitudes 0.873 * -0.158

CACTE
Academic Attitudes 0.631 * 0.049
Confidence 0.566 * 0.368

CPEA

Performance 0.455 * 0.438
Self-assertion 0.274 0.845 *
CHSEA Imparting Information 0.121 0.578 *
Receiving Information 0.270 0.506 *

Variables ordered by the size of the correlation with the discriminant function. * Higher absolute correlation between
each variable and the discriminant function.

Function 1 explains a much higher percentage of variance and shows a greater canonical correlation
and distance between discriminated groups (Wilks” Lambda closer to 0). In addition, Chi-square analysis
presents the highest level of significance. Function 1 (% variance = 95.8, canonical correlation = 0.467,
Wilks A: 0.733, x% = 107.119(14), p < 0.001); Function 2 (% variance = 4.2, canonical correlation = 0.110,
Wilks A: 0.988, x2 = 5.093(6), p = 0.532). According to Function 1, the Social Attitudes factor (0.873) has
the highest predictive capacity, followed by the Academic Attitudes (0.631) and the Confidence (0.566)
and Performance (0.455) factors.

The centroids of the interdependence groups (low = —1.134, medium = —0.270, and high = 0.484)
allow us to interpret the relationship of each factor with the different groups. Showing that the students
in the high interdependence group would be characterized by positive attitudes towards teamwork
and greater confidence in the effectiveness and success of their own team. While students in groups of
medium and, above all, low interdependence would be characterized by negative attitudes towards
teamwork and little confidence in the effectiveness and success of their own team.

Finally, in Table 3, we observe that the canonical discriminant function obtained allows us
to correctly classify 56.8% of students with low interdependence, 38.1% of those with medium
interdependence, and 71.1% of those with high interdependence.
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Table 3. Results of the classification using the discriminant function.

Forecasted Group Membership

Low Medium High
Interdependence
% N % N %
Low 67 56.8 21 18.2 29 25.0
Medium 96 26.7 137 38.1 127 35.2
High 32 9.5 64 194 235 71.1

Given the results obtained in the discriminant analysis which shows a high predictive capacity of
both CACTE factors, an analysis of a receiver operating characteristic curve (ROC) was carried out
with the intention of identifying the cut-off points of the CACTE total score, from which it is more
likely that high interdependence exists when working in a team.

In the ROC analysis, the presence of High Interdependence was identified, the curve leaves
an area of 0.873 (p < 0.001; 95% Confidence Interval; Min = 0.833; Max = 0.914) under the
nonparametric assumption.

Table 4 shows the cut-off point that simultaneously optimizes sensitivity and specificity and the
cut-off points that optimize sensitivity and specificity.

Table 4. Sensibility, Specificity, and Youden’s index for CACTE's scores.

Cutting Point Sensibility Specificity Youden’s Index
40 0.959 0.568 0.527
41 0.903 0.620 0.523
43 0.868 0.677 0.545
44 = 0.827 0.750 0.577
45 0.780 0.776 0.556
46 0.720 0.813 0.532
47 0.647 0.870 0.517
48 0.560 0.906 0.467

* Score that maximizes both sensitivity and specificity.

A score of 44 (equal or higher) simultaneously maximized CACTE’s sensitivity (83%) and specificity
(75%) for High Interdependency identification (Youden’s Index = 0.577). On the other hand, the score
of 40 maximizes sensitivity (96%) while maintaining specificity higher than expected by chance (57%),
and a cut-off point of 48 maximizes specificity (91%) while retaining sensitivity (56%) higher than
expected by chance (56%).

4. Discussion

In this study, the objective was to determine the extent to which university students are
interdependent when carrying out tasks or teamwork. At the same time, the similarities and differences
in measures of attitudes, potency, and social skills of the team were analyzed, depending on the task
interdependence. This was done in order to identify which of these variables have greater power of
discrimination or better quantify the differences between the different levels of task interdependence
that the students use when they carry out the tasks in university contexts.

In the first place, the percentages found in the groups of low, medium, and high interdependence
show that those university student-participants in this study, who carry out the tasks in a team with
high interdependence are a minority. Without task interdependence, there can be no teamwork.
The interaction around a team task generates different degrees of interdependence among its
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members [24]. Depending on the cooperation required to perform the task perceived by the team
members, they will modulate their levels of interdependence [42]. This would indicate that a high
percentage of teamwork does not require a high degree of task interdependence, e.g., it can be done
with a low degree of involvement, interaction, and cooperation in the tasks between them. This would
partly explain why a majority of students are not used to working cooperatively, underlining the
importance of preparing students to cooperate when working together [43].

In relation to gender, our results show that gender does not seem to have any effect on the
type of interdependence of tasks. The PISA report evaluating teamwork [3] shows that while
boys are more efficient at completing a task and finding the necessary information, girls are more
cooperative, more interested in the opinions of others, and want others to succeed. While the report
focuses on 15-year-olds, we believe it offers a possible explanation for the fact that the girls in the
study have greater confidence in the effectiveness and success of their own team as well as greater
information-receiving skills.

On the other hand, the results obtained in the average comparisons showed that in general,
students who maintain a high interdependence when working in a team are subjects with more
positive attitudes towards teamwork show greater team potency and more social skills in receiving
information and self-assertion. Just as group coordination and cohesion is very important when
task interdependence is high [24], our results would support that interdependence favors confidence
and cohesion among team members [27], plays a moderating role in helping behavior, confidence,
communication, conflict, or flexibility [26], and increases motivation for teamwork [30].

Likewise, the discriminant analysis confirms that a high interdependence would be characterized
by high scores in attitudes and team potency. Given the relationships of positive attitudes towards
teamwork, team potency, satisfaction, and motivation to work as a team [41], our results would
confirm that team members who are satisfied with their team [16,45,46] and motivated to work as a
team [30] would have a high team interdependence. Although team potency is one of the most relevant
motivational variables related to group effectiveness that improves the attitude of team members to
successfully carry out a task [40], the variables that can best discriminate the type of interdependence
are social and academic attitudes towards teamwork. According to the guidelines for the valuation
of the area under the curve (AUC) [47], the CACTE questionnaire would allow an excellent level of
discrimination of high interdependence.

This study presents limitations that need to be considered. First, more objective measures of
interdependence would be desirable. Second, although we obtained group data from six Spanish
universities, the generalization of our findings needs to be considered given the diversity of degrees with
different conditions that may or may not have strengthened group processes. In addition, we believe it
would be of interest to analyze how the social attitudes, team potency, and team skills mediates on task
interdependence through an experimental design that would allow us to establish causal relationships.

Despite these limitations, our results confirm the importance and the need to pay attention to
interdependence when teachers design tasks or teamwork, as well as to the control of emerging
variables resulting from the experiences and previous interactions of team members, such as the team
potency or student’s attitudes towards teamwork.

5. Conclusions

Our results mainly show the importance of teamwork attitudes as an indicator of task
interdependence. If attitudes are not taken into account, there may be unsatisfactory work experiences
that discourage students from working in teams or working in conditions of minimal interdependence.
These negative experiences can create negative attitudes towards teamwork, affecting their future
teamwork experiences. On the contrary, a positive learning experience can improve attitudes toward
teamwork, efficiency, and cooperation with classmates, which would improve the willingness to work
in a team [48].
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We believe that one way to ensure high task interdependencies is through the use of cooperative
learning techniques or strategies [49-51]. However, in the university context, it is necessary for students
to work much of the time autonomously and these type of learning techniques requires constant
supervision of the team. Therefore, when it is intended that students acquire autonomously skills
for teamwork and cooperation as a team, it is crucial to design tasks that requires a high degree of
interdependence. Working autonomously will only have a positive effect on team performance under
highly interdependent conditions [52].

Finally, it is important to point out that the participatory and interdisciplinary structure of
cooperative learning facilitates learning that encompasses all the elements that make up an education
for sustainability. Sustainable Education aims to help people develop moral values of justice and
solidarity, enabling them to make decisions about environmental and development issues globally.
Sustainable Education requires participatory teaching methods that replace competitiveness with
cooperation, and lead to the understanding that the success that leads to the failure of others is not
sustainable. In this sense, maximum interdependence in cooperative learning situations fosters the
student’s values and competencies, such as individual responsibility, the ability to cooperate and
interact socially, logical and critical reasoning, and problem-solving skills. All of these values and
competencies have been set by UNESCO [53] as priority goals in the field of Education, as they are key
to most organizational systems, and essential for working together towards a sustainable future.
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