
People and Nature. 2023;00:1–15.	﻿�   | 1wileyonlinelibrary.com/journal/pan3

Received: 3 June 2022 | Accepted: 15 December 2022

DOI: 10.1002/pan3.10440  

R E S E A R C H  A R T I C L E

Making adaptive management more user friendly to encourage 
manager buy-in

Timothy Kuiper1,2  |   Nobesuthu Ngwenya3  |   Blessing Kavhu3,4  |   
Roseline Mandisodza-Chikerema3  |   Eleanor Jane Milner-Gulland1

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, 
provided the original work is properly cited.
© 2023 The Authors. People and Nature published by John Wiley & Sons Ltd on behalf of British Ecological Society.

1Department of Zoology, Interdisciplinary 
Centre for Conservation Science, 
University of Oxford, Oxford, UK
2Department of Statistical Sciences, 
Centre for Statistics in Ecology, 
Environment and Conservation, University 
of Cape Town, Rondebosch, South Africa
3Zimbabwe Parks and Wildlife 
Management Authority, Harare, 
Zimbabwe
4Centre for Sustainability Trasitions, 
University of Stellenbosch, Stellenbosch, 
South Africa

Correspondence
Eleanor Jane Milner-Gulland
Email: ej.milner-gulland@zoo.ox.ac.uk

Funding information
Commonwealth Scholarship Commission, 
Grant/Award Number: ZACS-2017-647; 
National Research Foundation South 
Africa, Grant/Award Number: 132725; 
University of Cape Town

Handling Editor: Assaf Shwartz

Abstract
1.	 Adaptive management, whereby monitoring is used to evaluate management in-

terventions with uncertain outcomes, is theoretically well-developed but poorly 
implemented. Previous work has identified several reasons for this, but there has 
been little direct investigation into the perceptions of on-the-ground managers 
(those ultimately responsible for adopting adaptive management).

2.	 We conducted interviews with nine protected area managers in the Mana–Sapi–
Chewore World Heritage Site in Zimbabwe to understand their perspectives on, 
and extent of adoption of, adaptive management. We focused on how manag-
ers use ranger-collected data on elephant poaching to inform their anti-poaching 
strategies. To better understand drivers of adoption, we also interviewed 18 key 
informants either working with these managers or familiar with their work.

3.	 We found that while managers used ranger-collected to guide patrol deployments, 
data use was basic, short term and reactive. We found little evidence of managers 
systematically analysing and learning from trends in data to inform anti-poaching. 
Lack of buy-in and ownership was a significant barrier to adoption of data-based 
adaptive management. Managers did not see how the approach would help their 
work, felt that the costs of adoption outweighed the benefits, and were resistant 
to change from management based on intuition and experience (which they saw 
as more familiar and dependable).

4.	 We find strong parallels between drivers of adoption in our study and prominent 
theories of what affects technology and innovation adoption within organisations 
more generally. Looking beyond our case study, we contend that the ‘human’ di-
mension of adaptive management (manager buy-in and organisational culture) 
has been under-emphasised compared to technical fixes (like providing more re-
sources and training). Our results highlight the difficulties of implementing adap-
tive management, rather than critiquing the concept itself.

5.	 Finally, we generalise our findings to develop a theory of change to promote 
greater manager buy-in to adaptive management, drawing on principles from 
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1  |  INTRODUC TION

Globally, public funds to address diverse and pressing challenges 
from poverty to climate change are stretched, so finance for bio-
diversity conservation is often limited and donor dependent. It is 
therefore imperative that available finances are invested wisely in 
actions that are well-grounded in evidence. Within conservation 
management there is an increasing emphasis on ‘evidence-based 
conservation’ (Gillson et al., 2019; Sutherland, 2017). There is also 
a growing appreciation among conservation scientists and practi-
tioners of the need to make decisions that are robust to uncertainty 
(Bunnefeld et al., 2011; van Wilgen & Biggs, 2011). Adaptive man-
agement, whereby ongoing monitoring data are used to evaluate 
management interventions with uncertain outcomes, is a technically 
well-developed and widely promoted way of using evidence to in-
form biodiversity management decisions under uncertainty. Despite 
this, few examples of its successful implementation exist (d'Armen-
gol et al., 2018; Serrouya et al., 2019).

Since it was introduced over 40 years ago as a process of ‘learn-
ing by doing’ (Holling,  1978; Walters & Hilborn,  1976), adaptive 
management has come to mean a wide variety of things (Gregory 
et al.,  2006). Its key elements are a management goal, an under-
standing of the management strategies available to achieve the goal, 
uncertain ecological and social responses to management actions, 
ongoing monitoring to measure management outcomes, and learn-
ing from experience to enable actions (or goals) to be updated where 
necessary (Keith et al., 2011). Active adaptive management involves 
experimentation with management actions (e.g. using controls and 
treatments; van Wilgen & Biggs, 2011), while passive adaptive man-
agement involves a simpler process of implementing management 
actions, monitoring outcomes and then revising actions based on 
these outcomes (Keith et al., 2011).

Much literature laments the frequent failure to implement 
adaptive management. Keith et al. (2011) highlight conflict among 
stakeholders, institutional complexity and disagreement between 
scientists and managers as key impediments. Walters  (2007) 
identifies strong individual leaders who buy into monitoring and 
evidence-based management as key to the few cases of success-
ful implementation within fisheries management (Walters, 2007). 
Danielsen et al. (2005) conclude that another factor affecting suc-
cess is the degree to which monitoring is institutionalised within 
local management structures (e.g. featuring in job descriptions). 
(Nuno et al.,  2014) further identified the importance of institu-
tional barriers and influential individuals in the failure of adap-
tive management of bushmeat hunting in the Serengeti. Missing 

from previous work, however, is focussed analysis of how those 
ultimately responsible for adopting adaptive management (on-
the-ground managers) perceive the approach. Yet the pressures 
and limitations that natural resource managers face, their priori-
ties, worldviews and lived experiences are likely to shape whether 
they see adoption of adaptive management as worthwhile (Cundill 
et al., 2012).

Our aim in this study was to understand manager perspectives 
on the adoption of passive adaptive management in a protected 
area complex in the Zambezi Valley, Zimbabwe (the Mana–Sapi–
Chewore World Heritage Site). We focus on how managers use 
ranger-collected data on elephant poaching to inform their anti-
poaching strategies. Monitoring of poaching dynamics in space 
and time is essential to evaluating and improving the effective-
ness of anti-poaching interventions (Critchlow et al., 2016; Kuiper 
et al., 2020; Moore et al., 2018), and is therefore, in principle, a 
key component of managers' roles. We define ‘data-based adap-
tive management’ in this context as the systematic analysis and 
interpretation of trends in ranger-collected data on elephant 
poaching to evaluate anti-poaching strategies, through a process 
of learning from data (Figure  1). We interviewed nine protected 
area managers directly involved in the monitoring and manage-
ment of elephant poaching at our study site as well as 18 other Key 
Informants either working with these protected area managers or 
familiar with their work (mostly staff of the government wildlife 
authority). Our investigation focusses on the factors affecting the 
implementation of adaptive management, rather than critiquing 

human-centred design to ensure that solutions are sensitive to the priorities and 
decision-making context of protected area managers.

K E Y W O R D S
decision-making, elephant, environmental management, evidence-based conservation, 
management strategy evaluation, poaching, protected area management, technology adoption

F I G U R E  1  A conceptual diagram showing a simplified standard 
adaptive management cycle and how it would apply in the context 
of ranger-based monitoring and management of elephant poaching 
at our study site.
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the concept of adaptive management itself. We posed the follow-
ing research questions:

1.	 How do protected area managers in the Mana–Sapi–Chewore 
World Heritage Site currently use ranger-collected data on el-
ephant poaching?

2.	 How do protected area managers perceive data-based adaptive 
management and to what extent have they adopted it to manage 
elephant poaching?

3.	 What factors affect the extent of adoption of data-based adap-
tive management by protected area managers?

2  |  METHODS

2.1  |  Study site and adaptive management through 
MIKE and SMART

Our study site, the Mana–Sapi–Chewore World Heritage Site 
(Mana–Chewore hereafter as interviews were not conducted in 
Sapi) is a complex of protected areas within the Zambezi Valley 
region of northern Zimbabwe (Figure  2). The site is managed 
by the Zimbabwe Parks and Wildlife Management Authority 

(hereafter ZPWMA) and is also one of 69 sites across Africa that 
form part of a global programme for Monitoring of the Illegal 
Killing of Elephants (MIKE), established under the Convention 
on the International Trade in Endangered Species (CITES).1 The 
Zambezi Valley elephant population declined from c. 20,000 in 
2003 to c. 11,000 in 2014 (ZPWMA, 2015). Large numbers of 
poached elephant carcasses have been detected by ranger patrols 
over the last decade (Kuiper et al.,  2020). The global MIKE pro-
gramme provides baseline elephant poaching data to inform both 
international ivory trade policy and local elephant management 
(CITES Secretariat, 2019). While the programme is not in itself an 
adaptive management programme, it does seek to promote the 
use of ranger-collected data to inform local management deci-
sions at MIKE sites (CITES Secretariat, 2019). For 2014–2018, the 
Chewore Safari Area was selected as one of eight of high prior-
ity MIKE sites across Africa for which a key stated goal was “Law 
enforcement, adaptive management and monitoring systems, proto-
cols and capacity are strengthened in high priority protected areas” 
(CITES Secretariat,  2018). Furthermore, ZPWMA has partnered 
with local NGOs (Panthera and the African Wildlife Foundation) to 
implement SMART (the Spatial Monitoring and Reporting Tool) 
across our study site (Kavhu & Mpakairi,  2021). SMART has the 
potential to be used as part of the adaptive management approach 

F I G U R E  2  The Mana–Sapi–Chewore World Heritage Site in northern Zimbabwe, showing the four ranger stations at which interviews 
with protected area managers were conducted.
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in that it helps conservation managers collect, store and summa-
rise monitoring data on animals and threats.

2.2  |  Ranger-based monitoring and management of 
elephant poaching

Ranger patrols in Mana–Chewore typically involve four to four rang-
ers deployed by vehicle to a temporary camp for six nights, with 
rangers patrolling outwards from the camp in different directions 
each day (less commonly, rangers may move camp every two to three 
nights). Rangers record a wide variety of biodiversity and threat data 
such as large animal sightings and evidence of poaching, using hard 
copy notebooks and more recently handheld smart devices (Kuiper 
et al., 2021). Elephant carcasses are occasionally encountered, and 
rangers record details such as the cause of death (poached or natural 
mortality), age and sex of the elephant, and the age (state of de-
composition) and location of the carcass, following MIKE guidelines 
(MIKES Programme, 2015). All patrol observations are reported to 
protected area managers verbally during patrol debrief sessions at 
the main station after the 7-day patrol, and then through written 
patrol reports. Protected area manager responsibilities include the 
management of resources (vehicles, fuel, patrol equipment, etc.), de-
veloping park management and law enforcement strategies, ranger 
supervision and welfare, and maintaining stakeholder relationships. 
Anti-poaching strategies at the site include targeted patrol deploy-
ment, wider vehicle patrols, reacting to poacher incursions, the 
establishment of semi-permanent and clandestine anti-poaching 
bases, and community intelligence gathering.

2.3  |  Respondents and interviews

The first author interviewed nine protected area managers across 
four ranger stations/bases within Mana–Chewore between 1 and 24 
August 2018 (Figure 2). Managers are employed by ZPWMA, and all 
available protected area managers were interviewed at each ranger 
station. Protected area managers included ‘Senior/Area manager’ 
who had ultimate responsibility for site management, and ‘Wildlife 
Officers’ who shared management and ranger supervision responsi-
bilities. Interviews were individual, face-to-face and semistructured. 
Manager interview questions covered several broad discussion 
areas: manager responsibilities and anti-poaching strategies; the col-
lection, storage and reporting of elephant poaching data; the use of 
these data for park management; and manager perspectives on data 
analysis and adaptive management. The semistructured approach 
balanced focus/comparability (the same basic set of questions were 
asked in each interview), and flexibility (discussion was open-ended 
and new questions were asked as new ideas arose in conversation; 
Young et al., 2018). Responses were kept confidential and interview 
transcripts were anonymised. Each respondent gave free, prior 
and informed consent for their participation (written and verbal). 
Respondents were informed of the purpose and endorsement of the 

research by the most senior manager at each ranger station, as well 
as by the researcher. All procedures were granted ethical approval 
by the Human Research Ethics Committee at Oxford University 
(CUREC REF: R58336/RE001).

To contextualise manager perspectives on adaptive management, 
the first author also interviewed 18 Key Informants who worked 
with or were familiar with the work of these managers and/or had 
expert knowledge around the management of elephant poaching 
in Zimbabwe or the MIKE/SMART programmes. Informants were 
selected using targeted sampling of individuals with the desired 
knowledge/experience, supplemented by ‘snowball’ recommenda-
tions by each targeted individual (Ritchie et al., 2013). The sample 
included nine senior ZPWMA staff working directly with or senior 
to protected area managers, four leaders of local NGOs, two local 
academics and three local wildlife consultants. Interview guides for 
(a) protected area managers, and (b) additional Key Informants are 
included in Supporting Information (Appendices S1 and S2).

2.4  |  Transcription and thematic analysis

In each interview, the first author took notes while simultaneously 
audio-recording, followed by partial transcription to provide a bal-
ance between efficiency and accuracy (Newing,  2010). Halcomb 
et al. (2006) argue that full verbatim transcription is not always nec-
essary, especially when interviews are more structured and thematic 
analysis is guided by clear research questions (as in our study). Based 
on repetition of information and themes in interview responses, we 
judged that saturation (the point where additional interviews would 
yield little new information) was reached for both managers and Key 
Informants (Newing,  2010). Interviews were analysed using the-
matic analysis to identify patterns of meaning in the interview data 
in relation to the specific research questions (Braun & Clarke, 2006). 
The importance of a theme was assessed by its prevalence both 
across and within interviews, as well as by the extent to which it 
spoke directly to the overall research questions. Finally, a theme was 
accorded higher importance if it was important to a respondent as 
judged by tone of voice and emphasis, how early on in an answer 
the theme was mentioned, and repetition of the theme in several 
answers. Analysis began with immersion in the data (reading tran-
scripts and listening to recordings), after which flexible notes and an-
notations were made which were eventually developed into themes. 
Themes were refined through three rounds of coding the transcripts 
to ensure a final set of themes that represented the data well and ad-
dressed our research questions (Newing, 2010). NVivo software was 
used for thematic analysis (QSR International Pty Ltd, 2018).

2.5  |  Supplementary field observations

The first author lived in ranger accommodation at Mana–Chewore 
for 23 days, allowing for many informal conversations with managers 
and extensive personal observations. These included observations 
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of (a) the general work environment of managers (their office space, 
the operations room, maps on walls, availability and use of comput-
ers), (b) general management practices (patrol briefings and debrief-
ings, staff roll call) and (c) various management documents (patrol 
brief and debrief forms, elephant carcass record sheets, patrol ob-
servation record books, etc). Also, at three of the four stations, the 
first author spent 1–2 h familiarising himself with the computer da-
tabases used to store and manage ranger patrol observations (under 
the guidance of a ranger/managers at each site).

3  |  RESULTS

3.1  |  Limited adoption of data-based adaptive 
management by managers

Patrol observations were the most significant source of information 
used by protected area managers for anti-poaching: “Which areas 
to cover and why will be guided by past observations … observations 
of animals, poacher spoors, contacts with poachers …” (Manager 3). 
A common way that protected area managers used these data was 
to identify poaching hotspots (Table 1), which was done in a basic 
and qualitative way: “Our reports from ranger patrols are straight away 
pins on the operations map, showing carcasses and poacher activities” 
(Manager 9; Figure  3a). At all stations, there was no evidence of 
carcass locations being plotted using computer mapping software, 
despite SMART software being in use, which should facilitate such 
mapping.

Elephant carcass data were typically used for short-term patrol 
to patrol decisions (Table 1), “During the debriefing we will capture the 
information on what they have seen, and the results of that patrol will 
then guide us to the next patrol” (Manager 5). This is typical of the 
more reactive approach commonly taken by managers, “We have 

deployed some people up there and they have seen a poaching camp, so 
based on that information we make a follow up to check if illegal activi-
ties are still happening in the area” (Manager 1). As one Key Informant 
(15) remarked, “Currently management in the Zambezi Valley is reactive 
management, it's not adaptive management in the sense of being data-
driven”. The use of data to track longer term temporal trends was 
far less common (Table 1). One manager was not able to tell the in-
terviewer whether there were seasonal patterns in the carcass data 
recorded over the last few years.

Managers rarely mentioned systematic analysis of trends in 
poaching data or learning from trends to evaluate the effectiveness 
of anti-poaching (Table  1). Across all interviews and focussed dis-
cussions with rangers/managers responsible for curating computer 
databases of elephant mortality at each station, general observa-
tions during station visits, and informal discussion with managers, 
we came across only two examples where elephant mortality data 
had been summarised or plotted in some way (Figure 3b). We also 
observed only one instance where a longer-term anti-poaching 
strategy was influenced by carcass data. In this instance, three re-
spondents (managers 7 and 9, and a senior ZPWMA staff member) 
described how semipermanent anti-poaching ‘fly camps’ were set 
up in 2017 in two areas where significant numbers of poached ele-
phant carcasses, poachers' footprints and poacher camps had been 
recorded over the previous 18 months. A subsequent decline in car-
cass detections was attributed to these camps: “That was the major 
reason why poaching went down” (Manager 7).

In summary, interview and observational evidence suggest that 
protected area managers do value elephant poaching data, but data 
use tends to be (a) short term (patrol to patrol), (b) reactive (as op-
posed to adaptive) and (c) nonsystematic (no deliberate plotting, pre-
dictive analysis of trends and patterns). While managers were aware 
of adaptive management as a term, they tended not to be familiar 
with or engaged with the concepts and actions that the approach 

TA B L E  1  Interview quotes illustrating different ways that protected area managers use ranger-collected data on elephant poaching at our 
study site, ranked by their importance to managers (as judged by how commonly each form of data use was mentioned during interviews, 
and how strongly each was emphasised when mentioned).

Data use Frequency Quotes

Identify poaching hotspots Very Common “Carcasses help show where the poachers' hunting grounds are” (Manager 3); “I go through 
reports and find which areas are hotspots with many carcasses” (Manager 4)

Inform patrol deployments Very common “It influences our patrol patterns; you see animals are killed here so we deploy in those areas” 
(Manager 8); “we deploy rangers … where most elephants are killed” (Manager 9)

Report to regional and 
national levels

Common “We send the carcass information on to regional and HQ [offices]” (Manager 5)
“I send the information to my superiors” (Manager 4)

Track temporal trends in 
poaching

Occasional “Helps to know is poaching increasing or decreasing and why?” (Manager 4); “we have seen 
poaching going down from 2016 to 2017” (Manager 7)

Flag need for anti-poaching 
resources

Occasional “So that they [national headquarters] know what is happening on the ground and whenever 
we ask for resources they know where we are coming from” (Manager 7)

Inform broader anti-poaching 
strategies

Rare “Carcass info helped in the placement of fly camps [temporary anti-poaching bases]” (Manager 
5); “We can make some decisions from those trends [in poaching]” (Manager 7)

Measure the performance of 
anti-poaching

Rare “If you see every year, you are recording more and more carcasses in an area … then you must 
know that your management plans are actually lacking somewhere” (Manager 6); “It is a 
benchmark, an indicator of how much we are performing at anti-poaching” (Manager 8)
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entails. The reasons behind this limited adoption of adaptive man-
agement in Mana–Chewore are discussed in the next section.

3.2  |  Barriers to the adoption of data-based 
adaptive management

3.2.1  |  Lack of buy-in: Managers do not see how 
adaptive management will improve their work

Managers generally did not see or understand how data-based 
adaptive management would help them in their work and felt that 
the costs of adoption outweighed the perceived benefits (Figure 4; 
Table 2). One manager, when asked whether graphs of trends in the 
data would be useful for him, said:

To date I have not used a graph and I have no problem 
with that. All the information that they get, that is fed 
into SMART, comes from me because I am the super-
visor of the operations. It is me who initiates that data 
should be collected … then I look at the data … and 
then send the data to MIKE … so graph or no graph, I 
know what is happening in my area. 

(Manager 6)

Several Key Informants were sympathetic with manager perspectives 
and recognised why they felt this way:

Many managers may not even know why they are 
doing MIKE and why it is important. 

(Key Informant 11)

A good manager does not need MIKE [data-based 
management] to know if they are doing a good job. 
He lives and breathes the park. You have got these 
guys with experience and intuition. 

(Key Informant 10)

When asked about his involvement with MIKE and SMART, another 
manager said: “I delegate some rangers to do that [manage SMART/MIKE 
data] … I am not involved myself” (Manager 2). Another respondent re-
marked, “Technically the system works well, the biggest challenge is imple-
mentation and buy in” (Key Informant 15). Managers were resistant to 
change from a traditional style of management (based on experience, 
intuition, practical action and basic data use), which they considered to 
be familiar and reliable (Table 2; Figure 4). One more senior manager 
who had been actively involved in the implementation of data-based 
management systems (SMART and MIKE) highlighted this resistance:

F I G U R E  3  (a) An operations map at one of the ranger stations in Mana–Chewore, showing the pins used to indicate the locations of 
notable observations (including elephant carcasses). (b) Across all interviews and observations of the computer database used at each 
station, these graphs were the only two examples observed in which protected area managers in Mana–Chewore plotted temporal trends in 
poaching.
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Most people prefer to use what they are used to, like the 
map on the wall, unlike this SMART. These sophisticated 
tools take time. Like when you are using a map in the 
office you can call in the rangers and show them where 
there is an incursion. But on a laptop, you will not all be 
able to see, people will not be able to contribute, we will 
not be able to react quickly. Like this recent incident with 
a fire, the guys on the ground radio me the co-ordinates 
and quickly I can see where they are on the map on the 
wall. But using a laptop, I cannot react quickly. I am not 
connected to Google Earth, I need to be trained how to 
use it, maybe the laptop batteries will go flat … 

(Manager 3)

When another manager was asked to describe which system he 
thought was better, he said “I have a computer in my brain, I remember 
the carcases and poachers spoor, I know where the hotspots are, the entry 
and exit point. Even with new system I will keep going with the manual one. 

If you give me meat, I won't throw the beans away” (Manager 4). Protected 
area managers generally did not appreciate the added value of data-
based management, “until they [manager] actually see how these systems 
improve what they do, they find it hard to buy into it” (Key Informant 15). 
Some managers felt data-based adaptive management was too ‘long 
term’ in that it does not address more immediate poaching concerns: 
“These MIKE things work when you are on general patrol, but when you are 
in hot pursuit of poachers … what we need is real time cameras that we can 
monitor from the office. MIKE is historic” (Manager 8).

Finally, for many managers the perceived costs of adoption (time 
and resources to invest in new approaches and skills) were too high, es-
pecially considering their diverse and demanding responsibilities. Thus, 
managers commonly delegated responsibility for managing and report-
ing MIKE elephant mortality data to others, “They [manager] have a work-
load with managing a protected area, so they focus their efforts somewhere 
else and delegate the MIKE thing to someone else” (Manager 9). Another 
manager said: “I have a dedicated ranger in the office for that, I think they 
keep the data and also forward it to MIKE … am I correct?” (Manager 6).

F I G U R E  4  Factors explaining the limited adoption of data-based adaptive management by protected area managers in Mana–Chewore, 
based on analysis of interview themes (the interview and observational evidence to support each aspect of this diagram is provided in the 
main text). The three colour categories represent the importance that we ascribed to each factor in terms of determining the adoption of 
adaptive management, based on our overall assessment of interview data and observations. Dotted-line arrows reflect how other factors, 
while barriers to adoption in their own right, also influence the central factor of a lack of buy-in and ownership. MIKE, Monitoring of the 
Illegal Killing of Elephants; SMART, Spatial Monitoring and Reporting Tool.
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3.3  |  Lack of engaged individuals to 
spearhead adoption

Key Informants consistently emphasised the importance of engaged 
managers to spearhead adoption of adaptive management (see 
quotes in Table 2). “MIKE requires a champion at the site who appreci-
ates the value of data. The role of individual managers cannot be over-
stated” (Key Informant 4). When asked whether ranger-collected data 
were being used adaptively, another respondent remarked, “I think it 
depends on the type of manager, how proactive and analytic he is. For 
others [other managers] they just deploy [rangers on patrol] without using 
information” (Key Informant 14). Key Informant 2 gave an example 
of an individual manager who showed initiative in training himself in 
computer skills and plotting monthly poaching data (this is the man-
ager who produced the plot in Figure 3b). The informant described 
how data from this manager's jurisdiction were of high quality even 
though the station in question was one of the more poorly resourced.

3.4  |  Organisational culture

3.4.1  |  Emphasis on data recording and reporting 
over data evaluation and use

Many hard copy files, forms and books were observed for recording 
and storing data of various kinds (patrol observations, patrol briefing 
and debriefing notes, staff time logs, equipment registries, budgets, 

etc.). Alongside this, a strong emphasis on regularly reporting these 
and other data to the regional ZPWMA office for the Zambezi Valley 
was observed. These included daily weekly, and monthly reports 
which included information on the status of vehicles, fuel and other 
resources, the status of staff, notable evidence of illegal activities, 
notable animal observations, and outcomes of trophy hunts. By con-
trast, one of the Key Informants with significant operations experi-
ence within ZPWMA described how there was very little emphasis 
on learning from the data that were collected and reported:

There hasn't been developed within the field manage-
ment staff that if they are going to manage their areas 
properly, they need to collect information, analyse it, 
and evaluate their performance, and then improve it 
for the next year. How do you, within an organisation, 
develop a culture of learning and adaptive manage-
ment? That simply is not happening. 

(Key Informant 16)

When asked what happens to elephant mortality data once it is col-
lected, or how these data are used, most managers emphasised report-
ing these data to higher levels: “When information is reported from the 
field, we record it down and report it to the higher offices … daily, weekly, 
monthly, quarterly and annual reports.” (Manager 1). On several occa-
sions, it was difficult to get managers to talk about how elephant mor-
tality data were used locally because discussions around the use of 
data would often focus on data reporting.

TA B L E  2  Interview quotes illustrating the five factors identified as limiting the adoption of data-based adaptive management (AM) of 
elephant poaching in the Mana–Sapi–Chewore World Heritage.

Factor limiting adoption Illustrative quotes

Lack of buy-in and ownership: 
managers do not see 
how adoption of AM will 
improve their work

- “Managers are asking, ‘What use will it be to us?’. They should know why they are collecting it [data] and for what 
reason?” (Key Informant 11)

- “The acceptability of MIKE is not always there … managers do not appreciate the value of the information … it really 
requires someone who understands [data-based management]” (Key Informant 6)

- “I have a computer in my brain, I remember the carcases … I know where the hotspots are” (Manager 4)
- “The problem is management [protected area managers] should show interest, we have to show buy in and interest, 

otherwise things here [AM through MIKE and SMART] will die a natural death” (Manager 3)

Lack of engaged individual 
managers to spearhead 
adoption

- “[Leadership] is absolutely crucial. How gung-ho is he [the manager] to get on top of this?” (Key Informant 8)
- “If a Regional manager has been deeply soaked in MIKE and then said, ‘Hey guys, we need this’, then that's when we 

would see value … leadership trumps everything” (Key Informant 10)

Organisational Culture: Science/
Management divide and 
data reporting emphasised 
over learning from data

- “I think the research guys has to do that, they have the responsibility to analyse the data, and then give us advice. If 
they need the data, we can provide it.” (Manager 9)

- “To a lesser extent are we using that data for management … we are very active in getting the information and 
reporting it” (Key Informant 3; senior ZPWMA staff member)

- “I send the data to the main station and the regional office … they ask for the information” (Manager 7)

Design: AM is externally driven 
and poorly communicated 
to manager

- “Collecting elephant poaching data is now a donor and CITES requirement so we are forced to collect data. CITES is 
now like a silent supervisor.” (Manager 3)

- “Many managers may not even know why they are doing MIKE … There needs to be more awareness raised among 
managers about MIKE. It is a very useful tool.” (Key Informant 11)

Technical limitations: human 
capacity and resources

- “I am very interested in that. I would do it if I knew how to … I would have all the analysis” (Manager 4)
- “I think the new system is OK if we have the right gadgets … if we have station laptops” (Manager 6)

Abbreviations: CITES, Convention on the International Trade in Endangered Species; MIKE, Monitoring of the Illegal Killing of Elephants; SMART, 
Spatial Monitoring and Reporting Tool; ZPWMA, Zimbabwe Parks and Wildlife Management Authority.
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    |  9People and NatureKUIPER et al.

3.4.2 | Data analysis is seen as the responsibility of the 
science/ecology section of the organisation

Most managers felt that analysis of data was not their responsibil-
ity but rather that of the Scientific Services arm of ZPWMA, or 
more particularly the ‘Ecologist’ (the person employed by ZPWMA 
to carry out research to help management): “I am not sure. You can 
get that information from the Ecologist. That's purely research … I am 
here to see nobody kills elephants and to make sure the rangers deter the 
poachers.” (Manager 6). One senior ZPWMA staff member remarked: 
“Management is responsible for collecting data because it is ranger-based, 
the Ecologist is responsible for synthesizing the MIKE and other data” (Key 
Informant 12). However, a minority of managers recognised that they 
could work together with the Ecologist on analysis, rather than leave 
it entirely to them: “Analysis of data used to be research work, but us on 
management we could also do that … because we quickly need that infor-
mation … we work hand in hand with ecologist” (Manager 3).

3.5  |  Externally driven implementation

The CITES requires that MIKE sites like Mana–Chewore report 
poaching data on an annual basis to contribute to a broader database 
on levels of illegal killing which is analysed at the continental level 
to inform international policy (CITES Secretariat, 2022). Despite the 
international MIKE programme also emphasising the local manage-
ment value of the datasets that it generates, managers do not see it 
that way (Figure 4; Table 2):

Managers are not yet making use of MIKE data locally. 
They are doing it because they [people responsible 
for MIKE implementation] are beating their heads to 
get it out. I would be surprised if area managers put 
much value on this. 

(Key Informant 10)

Managers commonly associated MIKE and SMART (the tool that rang-
ers use to enter data on elephant carcasses in the field) with dona-
tions from outside organisations. A manager described the SMART 
data-based management programme as “a requirement from CITES and 
donors, to give more funds” (Manager 3). These donations were often 
perceived as the primary benefit of these programmes; “The landcruiser 
we got from MIKE was a big benefit” (Manager 3). A senior ZPWMA staff 
member saw the programme as an opportunity to get more resources: 
“Maybe MIKE could even provide a plane for us to do aerial patrols and 
cover more area” (Key Informant 5). This lack of local ownership meant 
that some managers, rather than analysing MIKE elephant mortality 
data themselves, expected MIKE as a programme to give feedback on 
trends in the data: “MIKE should give us advice on how to manage ele-
phants based on the data we submit to them” (Manager 9).

Many of the Key Informants ascribed managers' lack of buy-in 
to poor ‘marketing’ and communication of the MIKE programme to 
managers:

There is room for better communication on what 
MIKE is to stakeholders … for marketing MIKE to offi-
cers on the ground as well as other strategic officers. 
Are the operations side [manager] aware of MIKE … 
do they embrace it? 

(Key Informant 13)

Poor communication leads to poor ownership (Figure 4): “If information 
[on the purpose of the programme] is not shared properly to people on the 
ground, people might feel it is a requirement for reporting but forgetting 
that it is actually a tool that can enhance their effectiveness on the ground” 
(Key informant 1).

3.6  |  Technical limitations: Human capacity  
and resources

Limited capacity to use technology and interpret data was high-
lighted as an additional constraint: “We have people who have field 
experience, but in terms of academics they are challenged … so it [adap-
tive management] has to be packaged in a manner that speaks to the 
capabilities of the people on the ground.” (Key Informant 13). “There 
are not many people in ZPWMA who were familiar with computers … he 
[the manager] can read any small beetle and identify any spoor … but 
then you say you want digital information … you are asking too much.” 
(Key Informant 14).

One manager was interested to learn computer-based analysis, 
but felt unfamiliar with it, “I tried to ask someone who knows much 
about computers to assist me, but no-one to assist. I am very interested, 
I would have all the analysis, but there is no one to teach me” (Manager 
4). Another Key Informant (18) involved in SMART implementation 
at Mana–Chewore pointed to low manager participation in training 
exercises (which mostly involved rangers). Managers often did not 
have the time to commit to the multi-day training workshops or to 
practice the skills learned.

Regarding resources, managers described how shortages of equip-
ment affect the implementation of SMART, MIKE, and broader adap-
tive management: “Yes, we need to work hand in glove with MIKE … I 
see it is a vital tool … but as long as there is shortage of equipment it will 
be difficult to implement … cybertrackers … laptops” (Manager 6). “We 
need batteries, GPSes, and computers in order for MIKE to work smoothly” 
(Manager 4). Several respondents described how more fundamental 
management resources were needed for effective adaptive manage-
ment: “For MIKE to be effective it leads a lot of resource input … in terms of 
manpower, vehicles, mobility and coverage” (Key Informant 13).

4  |  DISCUSSION

Previous research has explored why adaptive management often 
fails in many real-world contexts in ecology and conservation. These 
studies have analysed single case studies (Serrouya et al.,  2019; 
van Wilgen & Biggs, 2011), reviewed several case studies within a 
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10  |   People and Nature KUIPER et al.

particular management area (Keith et al.,  2011; Walters,  2007) or 
provided a higher-level appraisal of adaptive management con-
cepts (Gregory et al., 2006; Lee, 1999). Missing from previous work, 
however, is direct investigation into the perceptions and values of 
on-the-ground managers themselves, who are ultimately responsi-
ble for adopting adaptive management. In this study we found that 
the perspectives of protected area managers in Zimbabwe towards 
adaptive management strongly influenced the extent of adoption. 
Interview data suggest the strongest reason for limited adoption 
was that managers felt that the cost of adoption outweighed the 
benefits, especially compared to traditional management practices 
based on intuition, experience and reaction to shorter term poach-
ing patterns.

When interpreting our results, it is important to distinguish be-
tween adaptive management itself, and the implementation of adap-
tive management (Gillson et al., 2019). As highlighted in our research 
questions, our focus here is on the implementation and adoption of 
adaptive management, and as such our results are not a critique of 
the concept of adaptive management itself. The conceptual advan-
tages of adaptive management are already well established in the 
literature and in practice (d'Armengol et al.,  2018; van Wilgen & 
Biggs,  2011). Indeed, we highlight in the discussion below several 
potential advantages of greater implementation of adaptive man-
agement at our case study site. However, the potential advantages 
of adaptive management in our case study and in other systems will 
not be realised unless it is effectively implemented.

4.1  |  Adoption theory: Why managers do not buy-
in to data-based adaptive management

Adoption theory, which examines the choice individuals make about 
whether to adopt a particular technology or innovation, is a useful 

lens through which to consider the reasons for manager’ dubious-
ness about the value of adopting adaptive management. The innova-
tion of adaptive management in this context involves both an idea 
(that of making decisions based on learning from data), and tangible 
technologies (such as computers to analyse and summarise data). 
Straub (2009) reviewed three dominant theories of innovation adop-
tion (with a focus on school environments), concluding that adoption 
is a complex social and developmental process, as individuals form 
“unique but malleable perceptions of technology that influence their 
adoption decisions”. He argues that to address poor adoption, the 
cognitive and emotional perceptions of end users must be carefully 
considered, as well as their broader work context (Straub,  2009). 
Protected area managers in Mana–Chewore expressed cogni-
tive concerns about data-based adaptive management. They were 
not familiar or comfortable with analysing data systematically, nor 
did they believe adaptive management would improve their anti-
poaching efforts.

An influential theory of adoption, which has been developed 
using empirical comparison of several adoption theories and re-
finement of their salient characteristics, is the United Theory of 
Acceptance and Use of Technology (UTAUT; Venkatesh et al., 2003). 
The theory proposes four key determinants of technology adoption: 
(1) performance expectancy (the degree to which an individual be-
lieves the innovation will assist them in fulfilling their duties), (2) ef-
fort expectancy (the perceived ease of using the innovation), (3) social 
influence (whether or not an individual feels pressurised by import-
ant others to adopt the innovation) and (4) facilitating conditions (the 
degree to which an individual believes that there is an organisational 
infrastructure in place to support the innovation).

We found the UTAUT to be particularly useful in helping to ex-
plain the limited adoption of adaptive management in Mana–Chewore 
(Table  3). Low performance expectancy was perhaps the most im-
portant driver of poor adoption and low levels of manager buy-in 

TA B L E  3  A summary of how the four key determinants of innovation adoption developed in the Universal Theory of Acceptance and Use of 
Technology (Venkatesh et al., 2003) help explain why protected area managers in Mana–Chewore have shown only limited adoption of and 
buy-in to systematic data-based adaptive management. The drivers of adoption closely parallel the drivers of manager buy-in to adaptive 
management that we identified from interview data (Figure 4). Strategies to address these drivers of adoption are presented in the theory of 
change in Figure 5 below.

Four drivers of adoption Relevance to adaptive management in Mana–Chewore

Performance expectancy Protected area managers see traditional management styles (based on experience, intuition and only basic data 
use) as familiar and reliable. They generally do not see how data-based adaptive management will improve 
their anti-poaching efforts, partly because they do not fully appreciate its potential

Effort expectancy Managers are not comfortable with the specialist skills required for data analysis, which they perceive as 
unnecessarily complex and time consuming compared to more basic data use (such as a map on the wall with 
pins indicating poached elephant carcass locations)

Social influence Managers feel a strong obligation to record and report poaching data, due to external pressure from ‘important 
others’—in this case, both the MIKE programme and their own organisation (ZPWMA), but less pressure to 
use these data adaptively themselves

Facilitating conditions The organisational culture at ZPWMA emphasises data collection and reporting over data use. The organisational 
structure also creates a division between the Scientific and Management arms which makes collaboration 
difficult. Also, basic facilitating infrastructure such as computers and digital displays is absent from many 
ranger stations

Abbreviations: MIKE, Monitoring of the Illegal Killing of Elephants; ZPWMA, Zimbabwe Parks and Wildlife Management Authority.
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(Figure  4). The performance that managers expect from adaptive 
management may also be lowered by the unpredictability of elephant 
poaching, and its sensitivity to external nonmanagement drivers like 
local economic conditions and global ivory price. This may make anti-
poaching efforts less amenable to adaptive management compared 
to other aspects of park management that are more under managers' 
control and amenable to planning ahead (e.g. fire and water manage-
ment). In a study of challenges around the adoption of the SMART 
ranger-based monitoring technology in a Tanzanian park, Wilfred 
et al. (2019) similarly found that users were not familiar with the tech-
nology (leading to a low performance expectancy) and did not feel 
they had the capacity to use it well (high effort expectancy).

4.2  |  Properly assessing and communicating the 
costs and benefits of adaptive management

Gregory et al.  (2006) contend that adaptive management failure 
may be less to do with the approach itself, but rather with its un-
critical application. Are protected area managers in Mana–Chewore 
perhaps right to resist adaptive management? While ZPWMA and 
MIKE ostensibly support adaptive management, the key end users 
(protected area managers) do not see its value. Adaptive manage-
ment may not be appropriate when there is poor institutional and 
stakeholder support, or when the costs and benefits of implementa-
tion are not clearly evaluated (Gregory et al., 2006). We observed 
poor communication to protected area managers about what adap-
tive management is and what added advantage it offers over tradi-
tional management styles. Senior ZPWMA staff described a need 
for ‘awareness campaigns’ among managers, but they spoke about 
adaptive management as an abstract concept, and less about spe-
cific ways that managers could use data adaptively. This raises the 
question of what exactly the advantages of adaptive management in 
Mana–Chewore might be (Table 4). These potential advantages and 

examples of adaptive management in our case study can be com-
pared to the more reactive uses of data observed in our results (see 
particularly Table 1).

4.3  |  Promoting greater collaboration between 
management and scientific staff

A common expectation among managers was that the Scientific 
Services arm of ZPWMA, and particularly the resident Ecologist, 
should be responsible for analysing trends in poaching data and 
providing feedback. The demanding and diverse responsibilities of 
protected area managers, their common aversion to the technicali-
ties of data analysis, and the specific training scientific staff have 
in this area, suggest that stronger collaboration between managers 
and the scientific staff could foster more successful implementation 
of adaptive management. The various forms of data management 
and analysis required to unlock the advantages of adaptive manage-
ment, while difficult for managers in Mana–Chewore to carry out 
alone, may be much simpler for scientific staff of ZPWMA. Indeed, 
the monitoring and analysis elements of adaptive management in 
many other contexts are carried out by scientists, not managers (van 
Wilgen & Biggs,  2011). Interview data suggest that both manage-
ment and scientific staff would be open to closer collaboration, yet 
evidence for such collaboration around analysis of management-
relevant trends in poaching data was rare in Mana–Chewore. This 
may be exacerbated by the organisational structure of ZPWMA, in 
which the scientific and management arms of the organisation re-
main separated and have different goals.

This gap between research and management has been commonly 
identified in the literature, attributed among other things to poor en-
gagement between researchers and managers and poor commitment 
of researchers to conservation implementation (Addison et al., 2015; 
Knight et al., 2008). In a similar case study of bushmeat hunting in 

TA B L E  4  Potential advantages of systematic analysis of poaching trends and adaptive management in Mana–Chewore, compared to 
traditional management practices around elephant poaching. Advantages are based on interview responses, personal observations and the 
literature.

Advantage Details

A long-term data archive Data-based management promotes consistent recording of data in a single historic database, which ensures 
long-term data access (whereas intuition and experience is lost when a Manager moves on)

Escaping poor conclusions from 
biased data

Reacting to raw patrol data without appropriate analysis is susceptible to spatial and temporal bias due to 
nonrandom patrolling patterns (e.g. poaching hotspots may be misidentified)

Monitoring patrol coverage Recording and mapping of patrol routes and patrol observations can help identify over- and under-patrolled 
areas

Strategic law enforcement Spatio-temporal analysis of ranger patrol tracks and poaching hotspots on a near real-time basis will 
facilitate strategic law enforcement

Identifying seasonal and longer 
term patterns in poaching

Plotting monthly counts of detected poached carcass can elucidate seasonal poaching patterns and 
appropriate responses. Analysing annual trends in poached carcass detections may help Managers 
understand drivers of change, identify resource needs and critically reflect on current management 
practices

Explicitly evaluating management 
actions

Assessing how poaching levels respond to management actions can lead to the development of improved 
anti-poaching strategies (Figure 1)
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the Serengeti, Tanzania, (Nuno et al., 2014) interviewed respondents 
variously involved in research and management and found that the 
link between research and monitoring and management decisions 
was weak. Respondents ascribed this variously to poor communi-
cation of research results, research that was not management fo-
cussed, and low levels of trust in research which was seen as only 
an academic exercise. As a result, improving the implementation of 
practical conservation actions was seen as more important than fur-
ther research and monitoring (Nuno et al., 2014). Looking ahead in 
Mana–Chewore, it will be important to better understand the barri-
ers to collaboration between scientific and management staff within 
ZPWMA (Figure  5). Given the lack of capacity and willingness of 
managers to conduct complex analyses themselves, there may also 
be a role for collaborations outside ZPWMA: independent research-
ers could work with managers to develop the more complex models 
and methods needed to use ranger-collected data reliably to address 
key management questions (Kuiper et al., 2020).

4.4  |  A human-centred approach to adaptive 
management design

Interview data suggest that the perspectives, needs, aspirations 
and preferences of protected area managers have still not been ad-
equately considered in the design and implementation of programmes 
like MIKE and SMART. The field of human-centred design (HCD) 
seeks to develop products or services that are tailored to the behav-
iours, needs and current practices of the individual user (Steen, 2011). 
Although HCD is mostly applied to innovations within computer and 
information technology, its principles help explain the limited adop-
tion of data-based management in Mana–Chewore. Our results sug-
gest that data-based management does not fit well with the current 
behaviours and practices of protected area managers, neither does it 
address a need that they themselves have articulated (Steen, 2011). 
The HCD approach complements, and in certain respects improves 
upon, theories of adoption (like the UTAUT discussed above) by 

F I G U R E  5  A theory of change outlining pathways and actions for achieving the goal of enhanced anti-poaching outcomes through 
greater use of ranger-collected data by protected area managers in Mana–Chewore. This theory has been developed based on interview 
findings, as well as key concepts from technology adoption theory (Venkatesh et al., 2003) and human-centred design (Steen, 2011). It seeks 
to address the drivers of adoption highlighted in Table 3.
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focussing on actual people rather than abstract ‘users’ (the latter can 
be subtly dehumanising; Jordan,  2002). The approach seeks to en-
sure that users actually want to use the product and are able to use 
it (Steen, 2011). We suggest two ways to make adaptive management 
more human centred: (1) Connect adaptive management more clearly 
to the specific management challenges and decision-making context 
of managers, and (2) Involve managers in adaptive management design 
(see Figure 5 for suggested tangible actions to achieve this).

Our results suggest that managers simply do not see adaptive 
management (as currently promoted in Mana–Chewore by MIKE, 
the NGOs helping to implement SMART, and senior ZPWMA staff) 
as useful to the management challenges they face and the decisions 
they need to make. There is an implicit and simplistic assumption 
that if poaching data and trend graphs are available to managers, 
then better decisions will naturally arise. Yet research has shown 
that diverse social, political and psychological factors may influence 
the decisions of environmental managers, quite apart from trends in 
monitoring data (Adams & Sandbrook, 2013; McLain & Lee, 1996; 
Nuno et al., 2014). How do managers in Mana–Chewore currently 
make anti-poaching decisions? What social, logistical and institu-
tional constraints influence their decisions? Do they feel that data 
on poaching trends would help them to make better decisions, and 
how? What sort of information or data would they value? Research 
or active engagement of managers through workshops to garner 
manager perspectives on these questions will help the development 
of solutions that seek to optimise the use of ranger-collected data in 
the decision-making processes of managers (Figure 5).

Another way to achieve HCD is the active involvement of users in 
the development of the innovation, so that their experiences and con-
cerns are understood at the outset (Kujala, 2003). Protected area man-
agers, once they begin to see tangible examples of how data-based 
management might be beneficial (Table 3), will have ideas and practical 
knowledge about how the approach might best fit within their context. 
If managers are engaged to provide their own ideas for how ranger-
collected data might be used in their decision-making processes and 
given the opportunity to say what they would find most useful from 
an adaptive management programme, they might be more prepared 
to take ownership of data-driven adaptive management (Figure  5). 
It is important, however, that a range of potential users are involved 
and that the designer/innovator (in this case the MIKE programme or 
senior ZPWMA staff) is still given room to articulate the proposed in-
novation (Steen, 2011). This is because users may vary widely in their 
practices or preferences and may not always be able to articulate their 
needs or grasp the purpose of the innovation.

4.5  |  A theory-of-change for maximising the 
ranger-collected for anti-poaching in Mana–Chewore

Fortunately, the beliefs that individuals hold about an innovation are 
often malleable (Straub, 2009). Greater adoption is possible by care-
fully addressing the cognitive concerns of users, such as the perfor-
mance gains that they expect from the innovation, or the ease of 

its use (Venkatesh et al., 2003). In Figure 5, we propose a theory of 
change for achieving the goal of protected area managers making 
optimal use of biodiversity or threat data to inform their manage-
ment decisions. While our theory of change arises from the find-
ings of our specific case study, we use key concepts from technology 
adoption theory and HCD to generalise our findings into a broader 
theory of change that will be useful in other contexts (Figure 5).

Importantly, the overall goal is not greater adoption of adaptive 
management in Mana–Chewore per se, as we are interested not in 
the innovation itself but the conservation outcomes it could sup-
port. Therefore, the aim is to achieve enhanced anti-poaching ef-
forts through more effective use of ranger-collected data. There 
are legitimate uses of ranger-collected data that do not require sys-
tematic analysis or explicit evaluation of management strategies. 
Achieving impact (Figure 5) will therefore involve both (a) continuing 
with current uses of these data which managers find helpful, and (b) 
identifying opportunities for innovation (including data-driven adap-
tive management).

Through ongoing knowledge exchange and policy engagement, 
the ZPWMA have begun work to implement the actions in our the-
ory of change (Figure 5). This has included the tailoring of SMART 
(the SMART) to help facilitate greater implementation of adap-
tive management through a tool that is already widely used in the 
organisation.

5  |  CONCLUSION

Our results, interpreted in light of technology adoption theory 
and HCD, point to more general conclusions about driver of suc-
cessful implementation of adaptive management in different 
contexts (with the caveat that our case study was anti-poaching 
focussed which may differ from other applications of adaptive 
management). We found strong parallels between our results and 
prominent theories of the adoption of new innovations/technol-
ogy within organisations. We contend that the ‘human’ dimension 
of adaptive management (managers buy-in and organisational 
culture) has been under-emphasised compared to technical quick 
fixes (like providing more resources and training). The theory of 
change we develop here (rooted in the specific concerns, priori-
ties and decision-making context of managers) may be profitably 
applied in other contexts where the goal is to optimise the use of 
monitoring data to improve management outcomes.
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