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Abstract

The wildlife conservation sector has been slow to examine how to better lead
and manage its work and there are few empirically-based studies of conserva-
tion leadership. This study examines the importance of a wide range of lea-
dership practices previously identified in leadership frameworks in literature.
The relative importance of these practices was considered by a sample of 111
diverse conservation professionals from across the globe through an on-line
survey. A principle components analysis extracted six factors which best de-
scribed variances across 68 leadership items in a structure which was stable,
reliable and valid. The analysis presents the first empirically-derived model of
conservation leadership, including broad constructs (essentially areas of lea-
dership competence) and clearly defined items (specific competencies) within
each construct. Importantly, these constructs and the headings within chal-
lenge traditional notions of what leaders do, yet resonate strongly with a
modern understanding of leadership, and in particular within the context of
contemporary conservation challenges. Particularly, novel aspects in the model
include: 1) an emphasis on knowledge of operational work and 2) authentic,
dignified interactions with people (staff, partners and communities) and 3) a
leaders’ primary focus on the needs of ecosystems and species of concern. The
six-factor model provides a strong basis for a future leadership development
curriculum to enable thorough, integrated personal development for conser-
vation professionals. The study offers a novel framework for guiding leader-
ship development in the wildlife conservation sector. The detailed framework
offers an important description of the specific areas of competence needed by
professionals leading initiatives in complex systems of ecological, social, eco-
nomic and political contexts, where personal, analytical, behavioural, and
practical competencies are essential for success. This is the first such model to
encompass all these areas of leadership competence.

DOI: 10.4236/0jl.2021.104019 Dec. 21, 2021 300

Open Journal of Leadership


https://www.scirp.org/journal/ojl
https://doi.org/10.4236/ojl.2021.104019
https://www.scirp.org/
https://doi.org/10.4236/ojl.2021.104019
http://creativecommons.org/licenses/by/4.0/

S. A. Black

Keywords

Leadership, Management, Factor Analysis, Competence, Capacity
Development, Conservation Professionals

1. Introduction

Leadership has often been mentioned as being critical to success of conservation
(Dietz et al., 2004; Manolis et al., 2009; Gutierrez et al., 2011; Case et al., 2015),
but the sector has only recently turned serious attention to analyzing how the
approach taken by leaders affects conservation interventions and outcomes (En-
glefield et al., 2019; Bianco, Koss, & Zischka, 2016; Black & Copsey, 2014; Black,
Groombridge, & Jones, 2011; Bruyere, 2015; Haubold, 2012). In addition, there is
recognition that traditional and contemporary approaches to governance (essen-
tially leadership thinking allied to decision-making and accountability) which
influences approaches to ecological interventions require new more effective
consideration in the context of environmental and social challenges of the mod-
ern world (Holling & Meffe, 1996; Acheson, 2006; Cox, 2016). Several studies of
leadership and reviews of leadership literature, all within the specific context of
conservation work, have been undertaken in recent years which have uncovered
the broad range of topics for consideration (Manolis et al., 2009; Black, Groom-
bridge, & Jones, 2013; Black & Copsey, 2014; Bruyere, 2015; Case et al., 2015;
Evans et al., 2015; Black, 2019; Englefield et al., 2019; Jones & Solomon, 2019;
Webb et al., 2020). Those studies, whilst specifically pertinent to conservation
leadership, have nevertheless confronted a vast array of constructs, including
behaviours, capabilities, personal qualities, biases and constraints, skills, methods

and approaches.

1.1. Aspects of Leadership Relevant to Conservation

Leadership literature is particularly diverse, covering a wide range of psycholog-
ical, sociological and management theory and practice. This may be somewhat
unnerving for conservation professionals less familiar with considerations of lea-
dership; yet nevertheless much of this knowledge can relate, at a practical level,
to the conservation arena (Black, 2019). Conservation leaders have the present
advantage of exploring leadership beyond previous limited models of com-
mand-and-control (Holling & Meffe, 1996), transactional leadership, behaviour-
al theory, and transformational leadership (Bruyere, 2015) and can access wider
knowledge of modern psychology and organisational systems (Black et al., 2011;
Black & Copsey, 2014).

A thorough understanding of leadership needs to recognize not only elements
of a leader’s behaviour, but also factors relating to the motivation of followers
(Seddon, 2003). This includes consideration of less-obvious areas of interest

such as the importance of leaders’ influence on work design and delegation of
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authority to act (Ryan & Deci, 2000), the engagement of followers (Van Vugt,
Hogan, & Kaiser, 2008), impact on performance (Bass et al., 2003), the relevance
of leaders’ vision in communicating direction and inspiring the commitment of
others (Kouzes & Posner, 2007), management of change (Higgs & Rowland, 2011;
Kouzes & Posner, 2007), improvement of the effectiveness of organisational sys-
tems (Deming, 1994; Kilburg & Donohue, 2011; Seddon, 2003), building trust in
the workforce and with organisational partners (Rousseau, Sitkin, Burt, & Ca-
merer, 1998), developing social, team and organisational identity (Haslam &
Reicher, 2016), psychological safety and learning from failure (Catalano et al.,
2021), support of professional development (Manolis et al., 2009; Englefield et
al., 2019), developing social capital (McCallum & O’Connell, 2009), working
across different cultures (House et al.,, 1999), utilising personal, cultural and
structural sources of power (Norbom & Lopez, 2016), and awareness of the im-
pact of personal charisma (Bryman, 1992).

Unsurprisingly, mainstream leadership research has developed a number of
leadership scales to test many of these differing constructs. Kouzes and Posner’s
(2007) Leadership Practices Inventory is a particularly wide-ranging framework
of transformational leadership which has been shown to measure constructs
consistently in different national and cultural contexts including North America,
South America, Europe, Africa, South Asia and East Asia (Posner, 2016). Other
more specific scales relate to charismatic leadership (Conger et al., 1997), servant
leadership (Barbuto Jr. & Wheeler, 2006), empowering leadership (Arnold et al.,
2000) and ethical leadership (Khuntia & Suar, 2004). There are also several spe-
cialised scales which resonate with leadership challenges of the conservation
sector, such as technical leadership (Thite, 1999), and leaders’ implementation of
evidence-based practices (Aarons, Ehrhart, & Farahnak, 2014).

1.2. Leadership Constructs Considered Relevant to Conservation

In the light of the broad backdrop of leadership-related topics it is unsurprising
that conservation considerations of leadership encounter a range of different is-
sues (Black, 2019). Evans et al.’s (2015) discussion of environmental leadership,
refers to Grint’s (2005) typology of leadership, highlighting 1) person (beha-
viours, characteristics), 2) position (hierarchy, bureaucracy), 3) process (what
leaders do), 4) results (resource use, sanctions, conflict resolution), and 5) pur-
pose (direction and motivations). Four other dimensions are introduced by
Bengston and Fan (1999) in the particular context of landscape conservation,
namely: land stewardship, ethics, collaboration, and scientifically informed deci-
sion-making. In co-managed fisheries Gutierrez et al. (2011) motivated commu-
nity leaders are critical in developing social capital and social cohesion with the
programme. Mattson & Clark (2011) examined a large multi-agency conserva-
tion project and identified the importance of leadership vision, learning, power
(including money), problem solving, and community engagement. Sutton (2015)

identified four elements in species reintroductions: expert leaders who “cham-
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pion” the project, individual autonomy, formal goals (and progress checks), and
culturally relevant public outreach. Sj6lander-Lindqvist, Johansson and Sandstrém
(2015) suggest the relevance of similar factors in carnivore projects: gaining trust
among affected people, representing stakeholders, valuing knowledge (expe-
rience, traditions, or science), collectively agreeing goals, and empowering project
workers and stakeholders. Within governance of large scale landscape projects
with multiple partner organisations, a collaborative, facilitative leadership ap-
proach (as opposed to a bureaucratic approach) is vital in enabling and engaging
people for a common purpose (Imperial et al., 2016). At a personal level adapta-
bility of a leader’s approach is important when working with people in differing
cultural contexts (Straka et al., 2018).

In addition to positive aspects, there are repeated suggestions, supported by
evidence, that when conservation leaders rely on traditional power (e.g. hierar-
chies, reward, punishment, superior knowledge, bureaucracy) it reduces leader-
ship effectiveness (Clark et al., 1994; Powell, 2008; Turvey, 2009; Quammen,
2012). Furthermore, those particular controls become a de facto purpose which
shifts focus away from conservation (Black et al., 2011). An effective leader will
avoid these traditional “command and control” approaches in order to actively
counteract these negative effects (Seddon, 2003).

Recently, Englefield et al. (2019) summarised ten repeatedly arising themes
across thirty articles within this developing body of conservation leadership lite-
rature, specifically:

1) collaboration and stakeholders

2) direction and motivation of others

3) decision making and empowerment

4) team culture

5) public outreach and culturally relevant community engagement

6) vision

7) adaptive management and hands-on leadership

8) sense of the bigger picture

9) networks

10) valuing knowledge including experience, traditions, science and learning

Similarly, Webb et al. (2020) highlight Stakeholder Engagement, Trust, Vi-
sion, Individual Championing (by a steadfast, inspiring leader), and Organisa-
tional excellence. Many aspects of conservation leadership including those iden-
tified in these recent reviews remain untested. To date there is no empirical-
ly-derived model that has been available to assist the professional development
of conservation leaders. Despite this, several articles (Manolis et al., 2009; Black,
Groombridge, & Jones, 2011; Black, Groombridge, & Jones, 2013; Bruyere, 2015;
Straka et al., 2018) have made good attempts to explore conservation leadership
across a set of relevant constructs. Case et al. (2015) suggest that Black et al. (2011)
offer the most comprehensive framework: Vision and Goals, Hands-on Leader-
ship, Details and the Big Picture, Improvement and Learning. The 43 leadership
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items identified by Black et al. (2011) were also utilised as the basis for the most
recent survey of conservation leaders (Englefield et al., 2019). This suggests that,
from the outset, the items proposed by Black et al. (2011) appear to offer the
most suitable reference framework against which to test constructs of conserva-
tion leadership with the perceptions of experienced practitioners working in the

conservation sector.

1.3. A Focus for Examining Conservation Leadership

This study measures the importance of leadership practices from a survey of
conservation professionals. The study utilises people’s direct experience; a spe-
cific approach used to avoid people’s knowledge of existing frameworks causing
“self-validation” of the framework within the analysis.

Research questions for the study are specifically defined as:

e Which factors are important for successful conservation leadership? These
factors will be derived from the combined perceptions of experienced con-
servation professionals of varying backgrounds, through use of a factor ana-
lytical (principle components) design.

e Which leadership approaches make up those factors? The list of items which
are retained in each factor (i.e. items selected together on the basis of the va-
riance explained for each item) will describe the collection of leadership
practices which sit within each discrete factor.

® (an these constructs be utilised to develop leaders? If the factors are well-defined,
with detailed item lists, this would enable definition of a descriptive leader-
ship development model. This framework of factors and their items can be
used as an initial reference source for conservation leaders.

® (an the relative importance of leadership items be derived from suggestions
of practitioners? A suitably robust and sensitive ratio scaling method will
identify difference in importance rating of each item across the list of items
examined in the study.

The analysis achieved by this study identifies a valid, empirical model of con-
servation leadership competencies which resonates with a modern understand-

ing of leadership and the practical challenges of conservation.

2. Methods

The study draws on the experience of conservation professionals to derive an un-
derstanding of the relevant facets of leadership applied to conservation. Since this is
the first analytical exploration of conservation leadership constructs, both the speci-
ficity of the sample (i.e. relevant people as respondents) and suitable sample size (to
enable the valid application of principle components analysis) are important.
Participants were drawn from the Durrell Learning Network (an alumni group
from conservation training courses run worldwide since the 1970s, and which
includes employees of many different organisations; NGOs, government depart-
ments, research institutions, and corporations, in roles with responsibilities re-

lating to biodiversity). Network members represent diverse personal, educational
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and professional backgrounds, and include a mix of ages, experience and geo-

graphic regions.

2.1. Questionnaire Design

A list of survey questions was initially derived from Black et al. (2011), with ad-
ditional items from the most recent conservation survey (Englefield et al., 2019)
which includes items from the widely-researched mainstream leadership model
from Kouzes and Posner’s (2007) Leadership Practices Inventory.

The questionnaire items were then reviewed for congruence with a number of
established leadership scales from mainstream leadership research. In all cases
the established leadership scales were shown to be accounted for within the pro-
posed list of questionnaire items. These reference scales include Thite’s (1999)
12-item technical leadership scale (which aligns with 24 items from the ques-
tionnaire), Aarons, Ehrhart and Farahnak (2014) 12-item implementation lea-
dership scale for evidence-based practices (which aligns with 20 items), Barbuto
and Wheeler’s (2006) 23-item servant leadership scale (aligns with 17 question-
naire items), Conger et al.’s (1997) 20-item charismatic leadership scale (aligns
with 20 items), Arnold et al.’s (2000) 37-point empowering leadership scale (37
items aligned) and Khuntia and Suar’s (2004) 22-item ethical leadership scale
(22 items aligned).

To further test the validity and scope of these items against previous conserva-
tion leadership research, the questions were reviewed against the constructs pre-
sented in other research papers on conservation leadership, namely the leader-
ship skill areas identified by Bruyere (2015), principles of adaptive leadership
(Manolis et al., 2009), Dietz et al.’s (2004) conservation leadership themes, and
Englefield et al.’s (2019) interpersonal competencies. All aspects in these latter
publications were satisfactorily covered by the proposed list of items within the
survey questionnaire. This review against both management and conservation
literature provided a high level of confidence that the relevant constructs of lea-
dership were covered by the items contained in the survey instrument.

The final step in development of the survey instrument was to construct the
questionnaire to follow a ratio-scaling method to measure perceptions. Ratio
scaling offers the highest order in psychophysical measurement, ideal for pro-
viding measures of perception which can be examined using factor analysis (Kim
& Mueller, 1978). The ratio scale approach involves defining a reference item
from the question list which assigned a standard score of 100. Respondents are
asked to make numerical estimates of the importance (scores) for all other items
in the survey relative to a fixed reference item score of 100. Numerical estima-
tion of this type is a well-established approach in psychophysical literature for
measuring perception (Narens, 1996) and highly valuable in the quality of data

differentiation in individual assessments of items by respondents.

2.2. Pilot Testing

The questionnaire was tested by eight professionals (five women, three men)
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working in Brazil, Oman, Cambodia, Indonesia, India, Mauritius and the UK.
These professionals had 5 to 20 years’ experience in various roles (field manager,
supervisor, researcher, senior manager, consultant). Six had English as a second
language (being nationals from Brazil, India, Germany, Oman, Netherlands, and
Venezuela). The pilot respondents had high levels of competence to make rea-
sonable comments on the clarity of terminology used in the questionnaire and
its suitability for the intended sample of international professionals.

Feedback from the pilot group participants included suggestions for the re-
finement of instructions, changes to layout and amendment to the phraseology
in specific questions. Several questions were split, with duplicates removed. The
pilot group agreed that the item “Establish budgets and manage costs’ was the
most neutral and commonly-encountered item (in normal work situations) in-
cluded in the list of questions, and therefore the most suitable for use as a refer-
ence item. The final questionnaire included 70 leadership items. To reduce the
influence of response fatigue, the items were organised in Qualtrics in blocks of
five per screen, and randomised when accessed on-line by each new respondent.
Within blocks, the question order was also randomised. Demographic questions

drawn from Englefield et al. (2019) covered gender, age and professional status.

2.3. Procedure

Invitations were emailed to 281 conservation professionals with an on-line link
to the Qualtrics site (https://www.qualtrics.com/) with participation anonymously
monitored by the software to allow automated email reminders. A link was also
provided on Durrell network blogs to encourage participation. The on-line
questionnaire was accessed by 111 people (39.5% response). Participants were
asked to estimate the importance of 70 items based upon their personal leader-

ship experience or from their own observation of leaders.

2.4. Survey Sample

Respondents worked in Non-Governmental Organisations (40 cases), govern-
ment (2), research institutions (8), Multi-Agency project (1), commercial orga-
nisation (1) “other” (8), or unspecified (51). Twenty nationalities were reported:
UK (21 people), USA (7), India (3), Brazil (2), Canada (2), France (2), Mauritius
(2), Seychelles (2), Germany (2), and one each from Albania, Algeria, Australia,
Belize, Ethiopia, Italy, Madagascar, Morocco, Netherlands, Spain and Zimbabwe.
Participants had a range of ages and experience with 25 women, 35 men, and 51
gender unspecified (Table 1).

For the principle components analysis (PCA) approach applied in the study, a
sample of at least 50 participants (i.e. respondents) is needed for clear and stable
patterns from the factor analysis (Barrett & Kline, 1981) and usually at least 100
participants (Dancey & Reidy, 2011). A sample ideally larger in size than the
number of items measured in the survey instrument is also recommended (Bar-
rett & Kline, 1981). The sample of 111 participants therefore fulfils these require-

ments for minimum sample size.

DOI: 10.4236/0jl.2021.104019

306 Open Journal of Leadership


https://doi.org/10.4236/ojl.2021.104019
https://www.qualtrics.com/

S. A. Black

Table 1. Self-reported profile of professionals participating in the survey.

a) Region/Continent

No. of participants

North America 9
Europe 29

Africa and Indian Ocean 10
Asia 3

South America & Caribbean 3
Oceania and Pacific 1
Not stated 56

b) Experience profile

No. of participants

5 years or less 11

6 - 10 years 13

11 - 15 years 14

16 - 20 years 4
more than 20 years 17
not stated 52

c) Age profile

No. of participants

20 - 29 years 7
30 - 39 years 16
40 - 49 20
50-59 13
60 - 69 4
not stated 51

2.5. Factor Analysis of the Survey Responses

Analysis was conducted using the software package SPSS. Factor analysis was
applied to the 70 numerically estimated items (excluding the reference). A scree
plot of factor eigenvalues was used to identify the number of valid factors ex-
tracted (Rummel, 1970). Since the factor structure accounts for the maximum
amount of variance in items but not the maximum correlations between factors
and items, it is common to apply a rotation procedure (Harman, 1967: pp. 93-94).
Rotation maximises the correlations of items giving a more readily interpreted
set of factors (Comrey, 1973). The review of literature demonstrates that the con-
struct of leadership is comprised of interrelated rather than unrelated factors, so

oblique rotation is the most suitable method (Thurstone, 1947).

2.6. Tests of Reliability and Validity

Several tests of reliability and validity assessed the stability and relevance of the
factors.

Obliquel orthogonal rotation. A tentative test for construct validity was based
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on repeat analysis with varimax rotation to determine if the factor structure is
maintained.

Cronbach's alpha for reliability of each factor. A further test of reliability (Cron-
bach, 1951) of each of the factors follows Nunnally’s (1967) suggestion that in
exploratory studies, such as this present study, Cronbach’s alpha of 0.6 is suffi-
cient across factors and this is reported in the discussion of results.

Construct validity through unifactorial testing. The discrete sets of items in
each factor are subjected to an individual factor analysis (Nunnally, 1967). If all
items are retained as a single factor, that factor is a valid construct (“unifactorial
determination”).

Sampling adequacy. The Kaiser-Meyer-Olkin statistic (KMO) compares the
number of variables and correlation between them to evaluate sampling ade-
quacy with scores above 0.8 being meritorious and 0.9 being very good (Dziuban
& Shirkey, 1974; Kim & Mueller, 1978: p. 54).

Content validity. Content validity assessment involves definition of factor la-
bels (descriptors) by informed independent observers using Rummel’s (1970)
descriptive perspective method, describing relationships between items in a fac-

tor using few words for easy recall with a view to their future use.

3. Results

The sample of 111 people was considered representative of conservation profes-
sionals and appropriate for factor analysis (Table 1).

Where stated by the respondent, fewer participants were from Asia (6% of
stated responses), South America (6%) and Oceania (2%) than the proportion
from Europe (53% of those stating that region, including UK 14%), North Ameri-
ca (16%), and Africa (18%) although 56 people from the sample did not disclose
nationality. Despite a skew towards UK and western countries, the mix of 20 na-
tionalities which were reported by respondents compares well with other sur-
veys. Englefield et al. (2019) involved 130 respondents from 16 nationalities (44.6%
UK, 30.7% North America, 3.8% Europe, 4.6% Africa; 3.9% Asia, 1.6% South
America, 6.9% Oceania and Pacific) whilst the study by Bruyere (2015) involved

103 people from 15 countries.

3.1. Reliability of the Survey Instrument

Cronbach’s alpha was 0.99 across all 70 items. A split-halves test returned relia-

bilities of 0.99 and 0.98 indicating the questionnaire was a reliable instrument.

3.2. Correlations across 70 Leadership Items

Most correlations across the 70 leadership items were significant with Pearson’s
Correlation Coefficient across a two tailed test (for interrelated constructs).
Three items had low correlations across the data: “Achieve a good personal rep-
utation in conservation through successes” (v56), “Provide training on a

just-in-time basis” (v26), and “Have a clear philosophy of leadership” (v55),
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however each had higher correlations with several items, so were not removed
from the factor analysis (Arnold et al., 2000).

3.3. Factor Analysis of 70 Leadership Items

Initial factor analysis (principle components) identified nine factors with eigen-
values greater than 1 after which variance explained by subsequent factors was
less than 1.5% (Table 2). Further to this, a scree plot (Figure 1) identified which
factors to consider as “scree” (i.e. to be dropped from the analysis) which re-
sulted in just six factors being retained after which eigenvalues level out, this be-
ing a well established method for identifying the less relevant “scree” factors
which are rejected (Cattell, 1978). Factor analysis was thereafter repeated to ex-
tract six factors, with an oblique rotation (oblimin in SPSS) being applied to op-
timise the model (Rummel, 1970). Items in the subsequent initial pattern matrix
had sufficient loadings on at least one factor. Two items in the initial structure
matrix, v47 (0.520) and v51 (0.426), had insufficient loadings with any factors
(less than 0.58 or one-third of item variance) so these two items (v47, v51) were

removed from the analysis (Comrey, 1973).

Table 2. Eigenvalues for initial factor solution (70 items, Figure 1) and variance explained.

Component Eigenvalue: Total % of Variance Cumulative %
1 47.447 67.782 67.782
2 2.895 4.136 71.918
3 2.269 3.241 75.159
4 1.915 2.735 77.894
5 1.598 2.283 80.177
6 1.542 2.203 82.380
7 1.326 1.894 84.274
8 1.160 1.658 85.932
9 1.063 1.519 87.451
10 0.968 1.383 88.834
11 0.863 1.233 90.066
12 0.804 1.149 91.216
13 0.648 0.926 92.141
14 0.594 0.849 92.990
15 0.494 0.705 93.696
16 0.461 0.658 94.354
17 0.392 0.560 94.914
18 0.356 0.508 95.422
19 0.330 0.472 95.894

20 0.309 0.441 96.335
21 0.263 0.376 96.711
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Figure 1. Scree plot of eigenvalues (factors 2 - 21) levels at factors 7, 8, 9, 10, 11, 12 for Cattel’s (1978) cri-
terion of “more than three-in-a row” (note: Factor 1 eigenvalue 67.8).

3.4. Revised Six Factor Solution for 68 Items

With items v47 and v51 removed from the analysis. A repeat factor analysis was
applied to the final 68 items. The scree plot confirmed the six-factor structure
after oblimin rotation (38 iterations) and factors correlated less than 0.539
(Table 3) so each is considered an independent construct (Arnold et al., 2000).
The pattern matrix (Table 4) defined the item clusters (Rummel, 1970). All
loadings in the structure matrix (Table 5) exceed 0.58 so all 68 items are re-
tained (Comrey, 1973).

3.5. Reliability of the 6-Factor Structure

Cronbachi’s alpha as a test of reliability of each factor.

Coefficient alpha calculation for the item set in each of the six factors, revealed
values of 0.98, 0.98, 0.96, 0.88, 0.98, and 0.92 for factors 1 to 6 respectively (Sup-
plementary Table S2). All of the six factors were determined to be reliable.

Sampling adequacy.

All factors (Tables S1(a)-(f)) have a KMO rated as “meritorious” to “very
good”, (0.930, 0.935, 0.920, 0.824, 0.931, 0.868), so the number of variables and
correlation between them is well-suited to factor analysis (Cerny & Kaiser, 1977;
Kim & Mueller, 1978).

3.6. Content Validity of the Six Factors

Factor items in the pattern matrix (Table 4) were reviewed by six independent
experts; an HR professional, an occupational psychologist, a CEO of a conserva-
tion NGO, a conservation academic, a leadership researcher, and a charity direc-

tor. All items are highly correlated with the factor, but the factor is best explained
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Table 3. Correlations between factors in the six-factor model from 68 items.

Component Correlation Matrix

Component 1 2 3 4 5 6
1 1.000
2 0.539 1.000
3 0.352 0.371 1.000
4 0.410 0.373 0.353 1.000
5 0.517 0.427 0.348 0.343 1.000
6 0.471 0.414 0.282 0.345 0.457 1.000

Extraction Method: Principal Component Analysis. Rotation Method: Oblimin with

Kaiser Normalization.

Table 4. Pattern Matrix of the revised six factor solution for 68 leadership items have
under oblimin rotation (v47 and v51 removed) presented in order of factor loading.

Pattern Matrix®

Component
1 2 3 4 5 6
13 Skills 0.690 -0.209  -0.016 0.384 -0.013 0.137
49 Keep promises 0.679 0.063 0.064 -0.112 0.155 0.265
3 Identify threats 0.670 0.179 0.221 0.048 —-0.142 0.162
15 Empower 0.600 0.196 0.211 0.042 0.133 0.021
60 Complexity 0.588 0.135 -0.137 0.204 0.203 0.141
5 Planning 0.570 -0.003 0.134 0.052 0.167 0.303
7 Stakeholders 0.568 -0.015 0.075 0.035 0.439 -0.059
59 Use knowledge 0.551 0.180 0.076 0.332 -0.204 0.269
27 Open minded 0.530 0.301 —0.004 0.027 0.257 0.087
61 Note implication 0.529 0.061 0.141 0.061 0.156 0.267
50 Dignity & respect 0.498 0.075 0.095 0.077 0.238 0.209
16 Know people 0.454 0.293 0.052 0.077 0.336 0.036
21 Progress meetings 0.447 0.215 0.249 0.087 0.383 —-0.133
29 Open to challenge 0.440 0.313 0.156 0.032 0.062 0.216
30 Share and learn 0.416 0.273 0.238 0.085 0.024 0.229
31 Expectations 0.401 0.233 0.066 0.247 -0.003 0.259
8 Current state -0.003 0.766 0.232 0.061 —-0.058 0.056
26 Provide training 0.096 0.723 -0.514 -0.114  -0.021 0.329
18 Involve people 0.090 0.683 0.107 0.135 -0.020 0.179
39 Funding strategy -0.114 0.647 0.204 0.178 —-0.064 0.178
37 Influence -0.011 0.569 0.289 0.114 0.139 0.128
36 Experimentation 0.211 0.547 0.216 0.049 0.061 0.126
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Continued
10 Governance 0.119 0.528 0.088 0.121 0.230 0.140
19 Delegate control 0.165 0.517 0.200 0.204 0.143 -0.032
57 Seek experience 0.034 0.508 —-0.043 0.367 0.206 0.169
12 Alignment 0.207 0.491 0.329 0.253 -0.228 0.155
14 Prioritise 0.364 0.486 0.202 0.162 0.154 —-0.147
28 Consider risk 0.326 0.480 0.015 0.076 0.188 0.095
32 System not people 0.179 0.473 —-0.006 0.020 0.299 -0.214
4 Goals 0.272 0.392 0.364 0.174 -0.006 0.107
25 Training requests 0.344 0.356 0.303 —-0.236 0.269 0.046
11 Hands-on 0.249 0.345 0.335 0.117 0.235 -0.078
23 Listen 0.271 0.332 0.199 0.135 0.191 0.140
24 Expect change 0.134 0.133 0.696 0.201 -0.113 0.069
40 Performance means  0.351 0.102 0.672 -0.200 0.097 0.053

34 Drive improvement  0.013 0.094 0.542 0.328 0.050 0.238

35 Capable v neglect —-0.099 0.230 0.541 —0.032 0.434 0.135
38 organ dynamics -0.245 0.192 0.450 0.323 0.337 0.221
9 Staff aims 0.125 0.146 0.391 0.228 0.105 0.322
2 Purpose 0.335 0.045 0.361 0.132 0.235 0.223
41 Resource needs 0.060 0.041 0.342 0.272 0.223 0.249
22 Clarify 0.231 0.234 0.325 0.065 0.141 0.253
56 Reputation 0.025 -0.034  -0.083 0.914 -0.071 0.006

45 Community involve —0.121 0.073 0.257 0.706 0.156 0.047
6 Performance v aims 0.263 0.213 0.409 0.412 0.002 —-0.194
1 Vision 0.246 -0.166 0.148 0.406 0.225 0.342
62 Personal strength 0.377 0.312 -0.122 0.385 0.136 0.037
55 Leadership ethos -0.001  -0.249  -0.030 0.023 0.870 0.212
46 Future trends 0.052 0.141 0.260 -0.070 0.644 0.088
64 Emotional impact 0.063 0.100 0.181 0.047 0.598 0.163

53 Support decisions —-0.084 0.234 0.122 0.192 0.566 0.194
68 Team talents 0.253 0.247 —-0.034 0.343 0.553 —-0.243
67 Adapt style 0.228 0.062 -0.008 0.148 0.548 0.200
66 Spot potential 0.264 0.093 -0.183 0.180 0.527 0.234
52 What can we learn 0.099 -0.065 0.300 0.156 0.526 0.192
48 Confident in team 0.240 0.181 —-0.088 0.184 0.500 0.172
54 Recog committed 0.177 0.374 0.121 —-0.190 0.488 0.175
69 Networks 0.062 0.391 —-0.141 0.406 0.478 -0.005
33 Manage morale 0.179 0.104 0.330 0.042 0.443 0.173
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Continued
70 Develop self 0.368 0.183 —-0.091 0.299 0.436 —-0.008
17 Cultural sense 0.243 0.069 0.093 0.018 0.424 0.322
65 Provide expertise 0.367 0.094 0.054 —-0.064 0.409 0.297
42 Partnerships 0.148 0.149 0.094 0.193 0.361 0.313
43 Flexibility 0.001 0.090 -0.056 —0.070 0.269 0.769
58 Passion for work 0.188 0.086 —-0.089 0.149 0.009 0.707
20 What matters 0.185 0.051 0.122 0.071 0.000 0.644
63 Humility -0.086 0.065 0.176 0.255 0.265 0.498
44 Seek advice 0.374 0.079 0.178 -0.116 0.213 0.409

Extraction Method: Principal Component Analysis. Rotation Method: Oblimin with

Kaiser Normalization. *Rotation converged in 38 iterations.

Table 5. Structure Matrix for 68 items showing acceptable loadings on all factors.

Structure Matrix

Component
1 2 3 4 5 6
49 Keep promises 0.894 0.586 0.415 0.357 0.638 0.661
15 Empower 0.876 0.679 0.562 0.489 0.624 0.520
27 Open minded 0.876 0.740 0.418 0.473 0.707 0.587
60 Complexity 0.868 0.622 0.303 0.566 0.652 0.599
3 Identify threats 0.867 0.647 0.537 0.476 0.449 0.566
5 Planning 0.865 0.570 0.495 0.494 0.663 0.702
16 Know people 0.852 0.743 0.474 0.518 0.756 0.566
61 Note implication 0.843 0.598 0.501 0.497 0.648 0.674
59 Use knowledge 0.832 0.653 0.459 0.675 0.421 0.646
50 Dignity & respect 0.825 0.595 0.466 0.496 0.682 0.636
21 Progress meetings 0.822 0.689 0.613 0.524 0.762 0.442
29 Open to challenge 0.810 0.736 0.521 0.480 0.587 0.636
30 Share and learn 0.802 0.722 0.588 0.529 0.572 0.645
7 Stakeholders 0.801 0.496 0.419 0.420 0.738 0.437
13 Skills 0.788 0.352 0.319 0.627 0.444 0.498
70 Develop self 0.780 0.642 0.362 0.634 0.773 0.519
31 Expectations 0.771 0.672 0.453 0.610 0.530 0.647
2 Purpose 0.767 0.601 0.687 0.572 0.700 0.655
62 Personal strength 0.748 0.687 0.320 0.673 0.571 0.504
44 Seek advice 0.734 0.563 0.487 0.344 0.649 0.725
25 Training requests 0.707 0.700 0.580 0.254 0.644 0.483
22 Clarify 0.691 0.669 0.637 0.498 0.612 0.638
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Continued
18 Involve people 0.625 0.887 0.484 0.520 0.484 0.572
8 Current state 0.513 0.872 0.532 0.427 0.394 0.432
36 Experimentation 0.694 0.838 0.568 0.481 0.554 0.558
10 Governance 0.669 0.826 0.488 0.525 0.653 0.586
37 Influence 0.577 0.825 0.621 0.516 0.574 0.543
14 Prioritise 0.774 0.822 0.580 0.566 0.608 0.409
28 Consider risk 0.763 0.809 0.427 0.492 0.637 0.564
57 Seek experience 0.629 0.804 0.406 0.684 0.628 0.603
19 Delegate control 0.657 0.804 0.563 0.573 0.574 0.452
12 Alignment 0.647 0.786 0.638 0.613 0.361 0.532
4 Goals 0.730 0.780 0.695 0.595 0.537 0.558
39 Funding strategy 0.430 0.774 0.494 0.484 0.366 0.482
23 Listen 0.740 0.741 0.571 0.555 0.652 0.595
11 Hands-on 0.686 0.715 0.651 0.520 0.632 0.424
26 Provide training 0.403 0.669 -0.167 0.120 0.270 0.480

32 System not people 0.494 0.614 0.284 0.297 0.501 0.209
24 Expect change 0.507 0.519 0.844 0.536 0.356 0.401
40 Performance means  0.635 0.529 0.811 0.271 0.511 0.425
34 Drive improvement  0.527 0.544 0.782 0.659 0.507 0.572
35 Capable v neglect 0.491 0.607 0.769 0.400 0.720 0.524

38 Organ dynamics 0.429 0.583 0.729 0.646 0.661 0.578
9 Staff aims 0.641 0.622 0.697 0.619 0.593 0.678
41 Resource needs 0.547 0.500 0.622 0.595 0.597 0.586
56 Reputation 0.319 0.262 0.214 0.860 0.215 0.264

45 Community involve  0.401 0.452 0.558 0.844 0.477 0.408
1 Vision 0.653 0.411 0.491 0.693 0.629 0.675
6 Performance v aims 0.600 0.580 0.672 0.677 0.424 0.277

55 Leadership ethos 0.414 0.207 0.248 0.291 0.858 0.506
46 Future trends 0.566 0.551 0.555 0.348 0.838 0.515
67 Adapt style 0.698 0.554 0.395 0.520 0.832 0.632

64 Emotional impact 0.586 0.541 0.511 0.436 0.827 0.575
53 Support decisions 0.548 0.628 0.499 0.549 0.819 0.611
48 Confident in team 0.721 0.631 0.351 0.549 0.812 0.627
66 Spot potential 0.707 0.557 0.258 0.521 0.809 0.649
54 Recog committed 0.678 0.724 0.474 0.293 0.796 0.605
52 What can we learn 0.597 0.462 0.603 0.525 0.795 0.591

33 Manage morale 0.679 0.600 0.649 0.483 0.789 0.611
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Continued

68 Team talents 0.687 0.634 0.392 0.634 0.785 0.341
65 Provide expertise 0.762 0.585 0.421 0.384 0.771 0.689
69 Networks 0.635 0.726 0.335 0.690 0.765 0.506
17 Cultural sense 0.691 0.556 0.449 0.433 0.765 0.691
42 Partnerships 0.675 0.619 0.483 0.574 0.743 0.703
43 Flexibility 0.503 0.477 0.263 0.302 0.616 0.890
58 Passion for work 0.603 0.507 0.265 0.475 0.487 0.863
20 What matters 0.588 0.490 0.413 0.432 0.479 0.812
63 Humility 0.487 0.498 0.492 0.569 0.625 0.743

Extraction Method: Principal Component Analysis. Rotation Method: Oblimin with
Kaiser Normalization.

by the first items in order (see Table 7). Each expert offered a title definition for
each factor, based upon an assessment of the content of the items within each
factor. The experts’ suggestions were collated and amalgamated into a cogent theme
(“factor title”). Factor titles were defined after consideration of existing leader-
ship scales in literature. Each factor was interpreted as a short “memorable title”
(in parentheses below) to meet Rummel’s (1970) criteria:

1) Conserves by engaging followers (Serve Biodiversity through Followers)

2) Understands operational work (Understand Operational Work)

3) Effectiveness through a sense of reality (Sense of Reality)

4) Provides compelling visionary leadership ( Visionary Leadership)

5) Provides ethical participative leadership (Authentic Engagement)

6) Places purpose before ego (Purpose before Ego)

3.7. Construct Validity of the Factor Structure

The overall framework was notionally compared to existing mainstream leader-
ship models to examine whether reasonable constructs of leadership were present
in the collection of items under each factor. The models used for comparison
were Kouzes and Posner’s (2007) Five Practices of Exemplary Leadership model
(which gave rise to the popular Leadership Practices Inventory assessment tool),
Bass’s (2000) Full Range of Leadership model (the basis of the Multifactor Lea-
dership Questionnaire), and Covey’s (1999) Principle Centred Leadership model
(which includes the 7 habits of leadership compared with Deming’ (1994) highly
influential “14 Points for Management”). The Six Factors of Conservation Lea-
dership derived from this analysis align satisfactorily with these established lea-
dership models, indicating construct validity of the factors (Table 6).

Unifactorial test of construct validity of each factor.

All six factors were determined as strongly unifactorial (Supplementary Ta-
ble S1). Each factor accounts for most variance in all of its items on repeat factor

analysis of each specific set of factor items. This confirms that each factor as a
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Table 6. Comparison of the six factor constructs with established leadership models.

Six Factors of
Conservation
Leadership

1) Serve biodiversity
through followers

2) Understand
operational work

3) Sense of reality

C ’s (1999 K dP
‘ ox‘rey s ( ) Bass (2000) ouzes and Posner
Principled Centred Full Range of Leadership Model (2007) Exemplary
Leadership (Seven Habits) 2 P Leadership
* “Ideal Influence Attributes” &
“Behaviours”
Synergize: creative cooperation * “Contingent Reward” “Enable Others to Act”
opposite to:
e “Passive”
. ¢ “Intellectual Stimulation”
Sharpen the saw: continuous . « N
(in part — see below) and Challenge the Process

improvement :
P * “Active Management”

Put first things first: manage ,

. o * “Intellectual Stimulation” (in part) “Challenge the Process’
time/priorities around goals & roles

4) Visionary leadership

* Seeks first to understand: empathic

Be proactive: self-awareness, « L o

. o * “Inspirational Motivation

personal vision & responsibility « . L
and part of Inspire a Shared Vision

“Idealised Influence Behaviours”

communication
5) Authentic engagement * Think win-win: seek mutual benefit * “Individual Consideration” “Model the Way”
“Begin with an end in mind”: * “Idealised Influence” (in part see N
6) Purpose before ego . o Encourage the Heart
leadership & mission above)

good descriptor of its defined set of items, and a clearly defined construct of

conservation leadership.

3.8. Importance Scores on Each Item

The relative importance of items was derived from ratio scores of importance
given for each item by the 111 respondents. The natural log of all responses on
each item was calculated, then the mean of those log scores for the item was cal-
culated, with the final item importance score calculated as the exponent of that
mean of natural logs from all respondent scores (Lodge, 1981). Since the scores
are converted to natural logs, the distribution moves towards a normal distribu-
tion (Lodge, 1981), as shown in supplementary Figure S1. The highest impor-
tance scores (covering the top 10% of items in the questionnaire framework)
were: v50 “Treat others with dignity” (187 points); v2 “Establish a shared sense
of purpose” (174); vl “Establish an inspiring long-term vision” (161); v49 “Fol-
low through on commitments” (159); v30 “Encourage sharing and learn from
mistakes” (159); v59 “Use knowledge of conservation to inform decisions” (158);
v3 “Identify what is happening to biodiversity” (158). Only seven items (again
representing 10% of the framework) scored below the reference item score of
100 points (Establish budgets and manage costs), namely items v56, v26, v32,
v13, v41, and v45 and v4 and these relate to personal challenge and reputation,

planning, system appraisal, and use of people data (see Table S3).
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4. Discussion

This study presents empirical insights into conservation leadership using items
derived from literature (Black et al., 2011; Bruyere, 2015; Dietz et al., 2004; En-
glefield et al., 2019; Kouzes & Posner, 2007; Manolis et al., 2009). It is notable
that the most highly rated (important) items relate to emerging issues in con-
servation leadership, namely dignity (Black, 2019; Straka et al., 2018), purpose
(Black, Groombridge, & Jones, 2011), vision (Bruyere, 2015), learning from mis-
takes (Catalano et al., 2021), and knowledge (Black & Copsey 2014). The result-
ing six leadership constructs are reliable and valid, aligned with psychological
evidence on leadership (Kilburg & Donohue, 2011; Van Vugt et al., 2008). The
model provides new insights plus confirmation of previously proposed concepts
into a coherent framework of conservation leadership, which should encourage
future studies on alternative samples of practitioners to confirm the predictive
and discriminant validity of the factors.

The six-factor model (Table 7) confirms the negative impact of ego (Dietz et
al., 2004), whilst emphasizing the importance of dignity in managing relation-
ships in a multi-cultural environment often encountered in conservation (Matt-
son & Clark, 2011; Straka et al., 2018). The Conservation Leadership Model em-
phasizes a focus on biodiversity, centred on encouraging dignity in followership,
operational knowledge, pragmatic realism, vision, authenticity, and a purpose-

fulness which is focused on what matters to biodiversity.

Table 7. Items in the 6 factors (order from Pattern Matrix with questionnaire number).

Factor 1 “Serve Biodiversity Through Followers”

13 Possess highly developed biological and/or operational skills appropriate to the
program

49 Follow through on promises and commitments

3 Identify what is happening to, or affecting, biodiversity (populations, productivity,
threats)

15 Empower staff to get the job done

60 Take the complexity of conservation issues into account when making decisions

5 Ensure that planning is flexible and make changes when required

7 Consider views of stakeholders and partners

59 Use knowledge of conservation to inform decisions

27 Be receptive to and seek out diverse opinions and alternative solutions

61 Care about the implications of decisions and how they relate to conservation success
50 Treat others with dignity and respect

16 Know people’s strengths and channel their energy and passion to maximum effect
21 Have two-way communication meetings to discuss progress and goals

29 Enable staff to ask questions and challenge thinking

30 Encourage staff to share experiences, problems, ideas and learn from mistakes,
without fear of criticism

31 Set high standards, giving a personal example of what is expected

DOI: 10.4236/0jl.2021.104019

317 Open Journal of Leadership


https://doi.org/10.4236/ojl.2021.104019

S. A. Black

Continued
Factor 2 “Understand Operational Work”
8 Ensure planning starts from understanding current performance against intended
program purpose*
26 Provide training on a just-in-time basis

18 Involve the people doing the work in data analysis, decisions and implementing
changes

39 Establish a fundraising strategy

37 Understand what you can influence and avoid distraction by unsolvable problems
outside your control

36 Allow people doing the work the freedom to experiment with methods to improve
outcomes

10 Advocate good governance, particularly in large complex projects

19 Place responsibility and control of information in the hands of people who do the
work

57 Look to others with more experience for feedback and discussion of ideas

12 Ensure consistency and alignment between plans, action on the ground and results
14 Prioritise the work by asking key questions and checking results

28 Understand risk and make suitable contingencies

32 Appraise the system and organisation of work, rather than people

4 Set clear, short-term goals

25 Give people the opportunity to ask for training

11 Be orientated towards “hands-on” management, working with staff.

23 Ensure managers lead and that they spend time with staff, listen to concerns and
enable contributions

Factor 3 “Sense of Reality”

24 Expect the project (and its needs) to evolve through time
40 Determine relevant financial & non-financial measures of performance

34 Make improvements based on biodiversity needs and process performance, not
arbitrary targets

35 Recognise the difference between neglect and lack of capability (training, experience
or resources)

38 Focus both internally and externally, understanding intra- and inter-organisational
dynamics

9 Ensure that staff embrace project aims and culture (vision, understanding the system,
goals)

2 Establish a shared sense of purpose throughout the team.

41 Base information, technology and resource plans on how they will help people’s core
work

22 Place an emphasis on personally clarifying, testing and establishing good
understanding
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Continued

Factor 4 “Visionary Leadership”

56 Achieve a good reputation in conservation through personal successes

45 Determine whether data on staff, communities or society would be useful for the
program

6 Measure performance against project aims
1 Establish a stable, inspiring and compelling shared long-term vision or “big picture”
62 Be aware of one’s own strengths and weaknesses

Factor 5 “Authentic Engagement”

55 Have a clear personal philosophy of leadership

46 Talk about future trends (threats, socio-economics, funds, capacity) that influence
how work gets done*

64 Recognise how one’s own emotions and the feelings of the team influence decisions
and actions

53 Support the work-related decisions that people make on their own

68 Let individual team members express their own skills and talents

67 Change leadership style and approach depending on what the situation requires

66 Identify potential leaders and support their development

52 Focus on what can be learned when things don’t go as expected

48 Encourage people to have confidence in their own abilities

54 Publicly recognise and reward people who exemplify commitment to shared values
69 Encourage team members to form networks of support with colleagues

33 Manage morale, celebrate success, and creatively reward people’s contributions

70 Be open to self-development by engaging support from those who are more skilled or
experienced

17 Understand cultural differences and manage people’s expectations and viewpoints
sensitively

65 Provide expertise, guidance and support to the team

42 Create an attitude of co-operation with project partners, sharing information to
improve effectiveness

Factor 6 “Purpose Before Ego”

43 Anticipate unexpected outcomes; integrate management flexibility alongside
professional rigour

58 Communicate with conviction and demonstrate passion for the work that is being
done

20 Ensure that an understanding of what matters to biodiversity steers the work that
people do

63 Be willing to say “I don’t know”

44 Be prepared to seek specialist advice and learn from external sources

The six factors are hereafter discussed in relation to existing leadership

scales.
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Factor 1 (Serves Biodiversity through Followers) places an expectation that
leaders make decisions based on conservation needs and an understanding of
stakeholders (rather than, for example, finances, politics, personal reputation, or
prestige). Understanding these expectations must also clearly involve intense
engagement of colleagues and staff in that process. This reflects servant leader-
ship (Barbuto Jr. & Wheeler, 2006); Altruistic Calling, Emotional Healing, Wis-
dom, Persuasion and Stewardship. Although those specific terms do not appear
in the items within Factor 1, all but two of the 16 items reflect moral, emotional,
and relational dimensions of leadership (Reed et al., 2011) including, empower-
ing staff, consideration of complexity, stakeholders, receptivity to opinions and
challenge, dignity and respect, and learning from mistakes. Issues of ethics, dig-
nity and respect have been shown to be critical in addressing cross-cultural is-
sues (Straka et al., 2018; Black, 2019) and in supporting the role of women and
minorities working professionally or as stakeholders in the sector (Byrne et al.,
2018; Jones & Solomon, 2019; Alvarez & Lovera, 2016), both being areas of clear
leadership responsibility. While the questionnaire items v13 (biological skills)
and v5 (flexible planning) are less notably linked they nevertheless relate to how
leaders create a positive “error management” culture (Hunter et al., 2011; Cata-
lano et al., 2018; Catalano et al.,, 2019) and encourage innovation (Norbom &
Lopez, 2016). Conservation carries a strong vocational ethos and practitioners
are advocates for species and ecosystems of concern (Black et al., 2011), so ser-
vanthood driven by a higher calling has relevance. The factor title “Serves biodi-
versity through followers” appears appropriate.

The leader must be purposed and committed to conserving biodiversity, an
attitude of mind and a deliberate and transparent commitment. This factor
highlights, however, that such individual commitment itself will not deliver the
programme. What is needed is the input of the team and other stakeholders, and
a channelling of their energy, skills and problem solving capacity. This is achieved
by an approach which values those stakeholders and staff, keeps to promises
made to those people, and thereby encourages their commitment.

Factor 2 (Understand Operational Work) is less obviously related to tradi-
tional notions of leadership, yet evidence of programme failures demonstrate
that poor leadership is exhibited when the aspects of factor 2 are neglected. This
factor has an operational focus (including potential organisational distractions)
addressing planning, training, data analysis, fundraising, experimentation, go-
vernance, information control, contingencies, and goals. Shortfalls in these areas
have seen failures with the po’ouli (Powell, 2008; Black & Groombridge, 2010),
the Christmas Island Pipistrelle (Martin et al., 2012), and the Yangtse river dol-
phin (Turvey, 2009). A suite of items relates to operational monitoring; drawing
upon experience, hands-on management, and asking key questions to prioritise
work, all of which relate to three fundamentals of motivation in self-determination
theory (Ryan & Deci, 2000), namely: goals (v4), autonomy (v18, v36, v19) and
purpose (v8). This factor suggests that leadership integrity starts from the max-

im “Understand operational work”.
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These elements within Factor 2 represent an unusual area of competence
which is not traditionally associated with western concepts of “leadership”. The
factor is comprised of a series of practical aspects within the leaders’ role; plan-
ning, training, data analysis, fundraising. Nevertheless, these are clearly aligned
to a leader’s specific responsibilities, such as governance, risk management, del-
egation and prioritisation. Essentially the practical concerns of management
cannot be separated from a leader’s perspective on their organisation, and the
relative importance placed on those aspects by that leader.

Factor 3 (Sense of Reality) relates to one of the most important competences
in leadership, the ability that ensures that the leader takes a perspective that ad-
dresses real issues and challenges. This factor carries a number of items which
express the concepts measured in Kalshoven et al’s (2011) fairness scale, for
example v35 (Recognise the difference between neglect and lack of capability)
and v34 (Make improvements against biodiversity needs not arbitrary targets).
Manipulative elements of the fairness scale do not appear in Factor 3 at all. Sev-
eral of Factor 3 items (v24, v40, v34, v2, v9) consider constraints of time, cost,
biodiversity needs, skills, resources and commitment of people which resonate
with Conger and Kanungo’s (1994) Environmental Sensitivity scale. Factor 3
appears to concern leadership effectiveness arising from a “Sense of Reality’.

A leader with a sense of reality accepts changes in circumstances, utilises dis-
sonance within the team, navigates organisational dynamics, and ensures that
budgets are derived from an understanding of work capability, limitations and
needs rather than driven from financial perspectives (i.e. the budget is designed
from the requirements of conservation work, not the work being designed from
the budget). This perspective resonates with significant leadership models such
those proposed by Deming (1994) and Covey (1999).

Factor 4 (Visionary Leadership) examines the character and reputation of
the leader alongside consideration of what is important for the organisation now
and in the future. Self awareness is the key to a leader’s ability to draw others in
and get support (Covey, 1999). In terms of the collection of items, this is one of
the simplest factors, reliant on the leader’s ability to build a shared vision, sup-
ported by personal reputation and ability to define measurable aspects of that vi-
sion. Kouzes and Posner’s (2007) principle of “inspiring a shared vision” is a
close comparison. Factor 4 is not about simple communication of vision, as in
Conger and Kanungo’s (1994) Vision and Articulation scale. Instead, factor 4
involves a more nuanced consideration of vision as a distinguishing feature of
transformational leadership (Carless, Wearing, & Mann, 2000). Although Factor
4 is complex, it is perhaps best described as Visionary Leadership.

Factor 5 (Authentic Engagement) resonates with ethical leadership (Kal-
shoven et al.,, 2011) covering fairness, power, role clarification, people orienta-
tion, integrity, ethics, and sustainability, and partly with Participative Deci-
sion-Making (Arnold et al., 2000) including encouragement of ideas and group
suggestions. Conservation commonly involves collaboration with external part-

ners and communities (external advice, cooperate with partners, understand cul-
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tural differences, development by those more skilled, external trends). This fac-
tor embodies self-awareness, relational transparency, and moral perspective in
authentic leadership (Neider & Schriesheim, 2011). Effective leaders support and
acknowledge individual’s and team’s achievements (Kouzes & Posner, 2007; Car-
less et al., 2000) suggesting Factor 5 describes “Authentic engagement’.

Engagement, relative to other aspects of conservation science and organisa-
tion, is poorly understood. It requires a particular personal perspective and set of
behaviours as well as an ability to actively encourage types of behaviour in oth-
ers, with both the personal and other-enabling aspects being necessary and com-
plimentary. This results in a large variety of items appearing within the factor,
yet the relationship between each of the items and their inclusion is important.
Attempts to engage staff are undermined by failures in understanding cultural
difference (v17), poor cooperation (v42), lack of celebration of successes (v33),
blame rather than seeking to learn from failure (v52), lack of confidence of em-
ployees (v48) lack of interest by leaders in the work (v46), and lack of support
form team member’s suggestions and decisions (v53). Instead, application of
“Authentic engagement’ as fully represented in this factor is an important lea-
dership principle.

Factor 6 (Purpose Before Ego) emphasizes the need for leaders’ attention
towards purpose (i.e. needs of species and ecosystems) and not themselves (ego
or personal preferences). A leader should be open to review and change (v43)
expecting that even their best plans can become impractical, misguided or no
longer relevant. The leader’s passionate message is about work, not themselves
(v58). Work priorities should relate to what matters to biodiversity, overriding a
leader’s personal preference or professional bias (v20). Leaders must be humble
enough (Kouzes & Posner, 2007) to know that they do not have all the answers
(v63, v44). In essence a leader places “Purpose before Ego”.

Factor 6 is an important construct in that it takes leadership away from being
dependent on the personality of the leader. By taking on the areas of competence
within factor 6, the individual leader is allowed to pursue effectiveness rather
than preserve their own sense of self-worth. Self-worth is taken out of the arena
and replaced by a focus on work. This resonates strongly with Kouzes and Posn-
er’s (2007) principle of leadership humility. Importantly the conservation leader
needs this humble perspective when operating in the unpredictable working
context encountered in conservation (Game et al., 2014) to enable anticipation
and sensible response to influential but uncontrollable changes in the threats,

and pressures on ecosystems and species of concern.

5. Conclusion

This study offers the first empirically-derived model of conservation leadership.
This is an important step for the discipline of conservation science, since the
discussion on leadership in the conservation sector still needs to mature in two

dimensions. First, we need a better understanding of the important practices
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5. Authentic
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B 4. Visionary
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1. Serves 457,
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.348

2. Understand
operational work 6. Purpose

before ego

3. Sense of
reality

Figure 2. Conceptual model of the six factors of Conservation Leadership, showing correlations between factors
(thickness of arrows emphasizes strengths of correlations).

that leaders must pursue to make conservation succeed. Second, we need to test
whether those practices resonate with, and are congruent with, credible theories
of leadership, psychology, and conservation science (rather than having practi-
tioners simply relying on a collection of what is perceived to “make sense”). The
presented six-factor model meets both of these criteria. Furthermore, it presents
critical aspects which conservation professionals now need to explore in terms of
their development to meet and lead conservation organisations, programmes
and teams more effectively in the 21* century. Conservation leaders need to be
stretched to develop high performance organisations, in order to counteract the
growing threats to biodiversity. This six-factor model of conservation leadership
presents the demanding range of leadership practices that will be required to de-
liver that role.

The factors are notable in emphasizing authenticity and servanthood in lea-
dership, alongside a pragmatic understanding of biodiversity needs and practical
operations. The strongest inter-factor correlations (Figure 2) link “Serving Bio-
diversity through Followers” with both “Authentic Engagement” and “Under-
standing Operational Work”. “Purpose before Ego” links strongly with “Authen-
tic Engagement” and “Serving Biodiversity”. Vision is a practical tool affirming a
leader’s personal understanding and expectations with the needs of conserva-
tion. A leader needs to put ego aside and instead focus on the realities of situa-
tions, rather than preconceptions or self-image, both being expectations which
confirm assertions by Dietz et al. (2004) and Black et al. (2011).
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This study highlights the need for purposeful conservation leadership, focused
on species and ecosystem needs, and dignified engagement of people through vi-
sion, empowerment and sound operational management. The six-factor model
offers a memorable basis for leaders to consider their own competence. The model
has potential as the basis for psychological assessment, or a curriculum for lea-
dership training.

Conservation leaders face a collective and personal developmental challenge.
They need to dispense with traditionally taught (or exemplified) behaviours re-
lating to self-interest, ego, and hierarchy. Instead, conservation leaders must pur-
sue new skills in influencing team development, stakeholder engagement, and
managing improvement. At a personal level, conservation leaders need to work
in a dignified, respectful way with communities, with their staff and with partner
organisations yet must always retain advocacy for, and a focus upon, the needs

of species and ecosystems of concern.

Recommendations for Future Studies

This study offers an important step in establishing appropriate understanding of
leadership for the conservation sector. The research had some limitations in
terms of the sample which necessarily needs to reflect the global nature of the
sector. Improved samples are with proportionally more respondents specifically
from Africa, Asia, South America and to a lesser extent Oceania and North
America. Additionally a greater proportion of staff from Government Depart-
ments and multi-agency projects would be beneficial in future examination of
the topic. An understanding of the effectiveness of conservation professionals in
delivering these competencies within their role would give insight into the lea-

dership capacity of this important sector of human endeavor.
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Supplementary

Table S1. (a-f) Unifactorial tests of each factor (6 pages).

Component
a) Factor 1 Component Matrix® f
Be receptive to and seek out diverse opinions and alternative solutions 0.948
Know people’s strengths and channel their energy and passion to 0.945
maximum effect
Ensure that planning is flexible and make changes when required 0.941
Empower staff to get the job done 0.937
Care about the implications of decisions and how they relate to 0.925
conservation success
Have two-way communication meetings to discuss progress and goals 0.917
Encourage staff to share experiences, problems, ideas and learn from 0.915
mistakes, without fear of criticism
Follow through on promises and commitments 0.915
Take the complexity of conservation issues into account when making 0.912
decisions
Enable staff to ask questions and challenge thinking 0.910
Use knowledge of conservation to inform decisions 0.908
Treat others with dignity and respect 0.907
Identify what is happening to, or affecting, biodiversity (populations, 0.893
productivity, threats)
Set high standards, giving a personal example of what is expected 0.861
Consider views of stakeholders and partners 0.806
Possess highly developed biological and/or operational skills appropriate to 0.772
the program
Extraction Method: Principal Component Analysis. *1 components extracted.
Total Variance Explained Extraction Sums of Squared
Initial Eigenvalues Loadings
Component Total V:fi:rfce Cumul. % Total V:fi:rfce Cumul. %
1 13.017 81.354 81.354 13.017 81.354 81.354
2 0.641 4.006 85.360
3 0.542 3.385 88.745
4 0.312 1.951 90.696
5 0.271 1.696 92.392
6 0.225 1.408 93.800
7 0.216 1.351 95.152
8 0.168 1.051 96.202
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Continued
9 0.145 0.907 97.110
10 0.121 0.754 97.864
11 0.086 0.538 98.401
12 0.083 0.519 98.920
13 0.068 0.423 99.344
14 0.052 0.327 99.670
15 0.028 0.177 99.847
16 0.024 0.153 100.000

KMO and Bartlett’s Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.930
Approx. Chi-Square 1489.653
Bartlett’s Test of Sphericity Df 120
Sig. 0.000
Component
b) Factor 2 Component Matrix® .
Set clear, short-term goals 0.934
Prioritise the work by asking key questions and checking results 0.933
Allow people freedom to experiment with methods to improve outcomes 0.919
Advocate good governance, particularly in large complex projects 0.916
Involve people doing the work in data analysis, decisions & implementing 0.910
changes
Understand risk and make suitable contingencies 0.906
Understand what you can influence and avoid distraction by unsolvable 0.901
problems outside your control
Ensure managers lead and that they spend time with staff, listen to 0.897
concerns and enable contributions
Place responsibility & control of information in the hands of people doing 0.895
the work
Look to others with more experience for feedback and discussion of ideas 0.895
Ensure consistency and alignment between plans, action on the ground & 0.887
results
Be orientated towards “hands-on” management, working with staff. 0.878
Ensure that planning is flexible and make changes when required 0.834
Give people the opportunity to ask for training 0.816
Establish a fundraising strategy 0.772
Appraise the system and organisation of work, rather than people 0.633
Provide training on a just-in-time basis 0.528
Extraction Method: Principal Component Analysis. 1 components extracted.
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Total Variance Explained Extraction Sums of
Initial Eigenvalues Squared Loadings
Component Total V:fi;)rfce Cumul. %  Total V:fi;)rfce Cumul. %
1 12.488 73.458 73.458 12.488 73.458 73.458
2 0.947 5.572 79.031
3 0.716 4.209 83.240
4 0.587 3.450 86.690
5 0.441 2.592 89.282
6 0.337 1.984 91.265
7 0.274 1.610 92.876
8 0.247 1.453 94.329
9 0.207 1.215 95.544
10 0.162 0.952 96.496
11 0.142 0.836 97.333
12 0.114 0.672 98.005
13 0.104 0.611 98.616
14 0.094 0.553 99.168
15 0.057 0.337 99.505
16 0.053 0.314 99.819
17 0.031 0.181 100.000
KMO and Bartlett’s Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.935
Approx. Chi-Square 1306.343
Bartlett’s Test of Sphericity df 136
Sig. 0.000
Component
c) Factor 3 Component Matrix® !
Establish a shared sense of purpose throughout the team. 0.932
Ensure that staff embrace project aims and culture (vision, understanding 0.926
the system, goals)
Make improvements based on biodiversity needs and process 0.910
performance, not arbitrary targets
Focus both internally and externally, understanding intra- and 0.81
inter-organisational dynamics
Recognise the difference between neglect and lack of capability (training, 0.880
experience or resources)
Place an emphasis on personally clarifying, testing and establishing good 0.878

understanding
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Continued

Expect the project (and its needs) to evolve through time 0.861

Base information, technology and resource plans on how they will help 0.843
people’s core work ’

Determine relevant financial & non-financial measures of performance 0.838

Extraction Method: Principal Component Analysis. ?1 components extracted.

Total Variance Explained

J— Extraction Sums of
Initial Eigenvalues

Squared Loadings
Component
Total V:fi;)lfce Cumul % Total V:fi:ice Cumul %
1 7.049 78.325 78.325 7.049 78.325 78.325
2 0.470 5.221 83.546
3 0.374 4.152 87.698
4 0.336 3.731 91.429
5 0.287 3.188 94.617
6 0.149 1.653 96.270
7 0.134 1.494 97.764
8 0.110 1.218 98.982
9 0.092 1.018 100.000
Extraction Method: Principal Component Analysis.
KMO and Bartlett’s Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.920
Approx. Chi-Square 586.925
Bartlett’s Test of Sphericity df 36
Sig. 0.000
Component
d) Factor 4 Component Matrix® X
Determine whether data on staff, communities or society would be 0.891
useful for the program
Be aware of one’s own strengths and weaknesses 0.852
Measure performance against project aims 0.845
Establish a stable, inspiring and compelling shared long-term vision or 0.837
“big picture”
Achieve a good reputation in conservation through personal successes 0.769

Extraction Method: Principal Component Analysis. ?1 components extracted.
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Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings
Component Total V:fi:lfce Cumulative % Total V:/:izlfce Cumul %
1 3.526 70.518 70.518 3.526 70.518 70.518
2 0.528 10.568 81.086
3 0.474 9.477 90.563
4 0.287 5.733 96.297
5 0.185 3.703 100.000

Extraction Method: Principal Component Analysis.

KMO and Bartlett’s Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.824
Approx. Chi-Square 172.921
Bartlett’s Test of Sphericity df 10
Sig. 0.000

e) Factor 5 Component Matrix®

Component
1
Change leadership style and approach depending on what the situation 0.920
requires .
Encourage people to have confidence in their own abilities 0.918
Manage morale, celebrate success, and creatively reward people’s 0.910
contributions ’
Be open to self-development by engaging support from those who are more 0.902
skilled or experienced '
Create an attitude of co-operation with project partners, sharing 0.898
information to improve effectiveness '
Support the work-related decisions that people make on their own 0.895
Publicly recognise and reward people who exemplify commitment to 0.894
shared values ’
Provide expertise, guidance and support to the team 0.886
Understand cultural differences & manage expectations & viewpoints 0.883
sensitively '
Encourage team members to form networks of support with colleagues 0.881
Let individual team members express their own skills and talents 0.872
Recognise how one’s emotions & team’s feelings influence decisions & 0.871
actions ’
Identify potential leaders and support their development 0.870
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Continued

Focus on what can be learned when things don’t go as expected 0.870

Talk about future trends (threats, socio-economics, funding, capacity) that

will influence how the work gets done 0867
Have a clear personal philosophy of leadership 0.752
Extraction Method: Principal Component Analysis. ?1 components extracted.
Total Variance Explained Extraction Sums of
Initial Eigenvalues Squared Loadings
Component Total V:fi:rfce Cumul %  Total V:fi:rfce Cumul. %
1 12.424 77.652 77.652 12.424 77.652 77.652
2 0.820 5.122 82.774
3 0.552 3.449 86.223
4 0.463 2.892 89.115
5 0.305 1.907 91.022
6 0.249 1.557 92.579
7 0.224 1.401 93.980
8 0.190 1.185 95.164
9 0.173 1.083 96.247
10 0.125 0.783 97.030
11 0.124 0.777 97.807
12 0.103 0.643 98.451
13 0.098 0.615 99.066
14 0.070 0.437 99.503
15 0.044 0.277 99.780
16 0.035 0.220 100.000
KMO and Bartlett’s Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.931
Approx. Chi-Square 1314.079
Bartlett’s Test of Sphericity df 120
Sig. 0.000
Component
f) Factor 6 Component Matrix* f
Anticipate unexpected outcomes; integrate management flexibility 0.908
alongside professional rigour
Be prepared to seek specialist advice and learn from external sources 0.889
Communicate with conviction and demonstrate passion for the work that 0.864

is being done
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Continued
Ensure that an understanding of what matters to biodiversity steers the 0.847
work that people do '
Be willing to say “I don’t know” 0.846

Extraction Method: Principal Component Analysis. *1 components extracted.

Total Variance Explained

PR, Extraction Sums of
Initial Eigenvalues

Squared Loadings
Component
Total V:fi:rfce Cumulative % Total V:fi:rfce Cumulative %

1 3.797 75.932 75.932 3.797 75.932 75.932

2 0.484 9.682 85.614

3 0.292 5.833 91.447

4 0.233 4.669 96.116

5 0.194 3.884 100.000

Extraction Method: Principal Component Analysis.
KMO and Bartlett’s Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.868
Approx. Chi-Square 213.736
Bartlett’s Test of Sphericity df 10
Sig. 0.000
Table S2. Reliability of each of the six factor scales as taken from the unifactorial sets in Table S1.
Factor Cronbach’s Alpha  Number of Items Items in the factor

1 0.984 16 items 13, 49, 3, 15, 60, 5, 7, 59, 27, 61, 50, 16, 21, 29, 30, 31
2 0.976 17 items 8, 26, 18, 39, 37, 36, 10, 19, 57, 12, 14, 28, 32, 4, 25, 11, 23
3 0.962 9 items 24, 40, 34, 35, 38,9, 2,41, 22
4 0.880 5 items 56, 45, 6, 1, 62
5 0.979 16 items 55, 46, 64, 53, 68, 67, 66, 52, 48, 54, 69, 33, 70, 17, 65, 42
6 0.920 5 items 43, 58, 20, 63, 44
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Table S3. Item importance scores (in brackets, Range = 67 to 187) derived from the exponent of the mean of natural logs (all re-
spondent scores per item), excluding reference item vO (100) and the low loading item v47 which was removed from the factor

analysis. Median importance score 130 points, with the distribution of scores tending towards normal (see Figure S1).

Quartile Item numbers vl - v70 (importance score)

v50 (187); v2 (174); v1 (161); v49, v30 (159); v59, v3 (158); v23 (156); v5(154); v48 (153); v29 (149); v15,

U
PPEr 2 1(148); v16, v33, v65 (147)

Q= 145 v58, v9, v27 (145); v42, v4, v7 (143); v70, v61, v34 (140); v10 (138); v31 (137); v60 (135); v66, v22 (133);
i v17, v52 (132); v28, v57 (131)

Median v67 (130); v44 (129); v35, v20, v12 (128); v68, v18, v63 (127); v36 (126); v62 (124); v14 (124); v69, v24, v6

Q:=130 (122);v54,v19,v25 (121); v38 (119)

Lower V36, v64 (118); v39 (116); v55, v43 (115); v51 (113); v46 (112); v53 (108); v40 (107); v8 (106); v11 (104);
Qi =119 v41 (95); v13 (92); v32 (90);v45 (86);v56 (84); v26 (67)

[17 items]

[18 items]

[18 items]

[17 items]

20

18

16
14
12
10
| I I I H

65-79 80-94 95-109 110-124  125-139  140-154  155-169  170-184

Frequency of scores per range category
N H » (o]

o

Leadership Importance Score Categories

185-199

Figure S1. Frequency histogram of the ration scale of leadership importance sores for the 68 items derived from scale scores from
all respondents (calculated as the exponent of the mean of natural logs of respondent scores) demonstrating the expected tendency

towards a normal distribution (Lodge, 1981).
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