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Abstract: Protected areas serve as an effective mechanism usually supported by a statute to conserve and
protect wildlife-rich areas worldwide. Such extensive external management needs elaborate planning, regular
monitoring, and periodic assessment of results. Thus, management effective evaluation (MEE) has emerged as
one of the major tools for quantifying the performance of any protected area, globally since 2006. India has
successfully conducted a complete round of management effectiveness evaluation of all its terrestrial protected
areas (except conservation reserves and community reserves), with 25 such areas already undergoing a repeat
assessment. Simultaneously, India biennially carries out a country-wide status of forest cover in all its states
and union territories. This study has correlated the trend in change of forest cover for the states that contain
those 25 repeat evaluated protected areas with their change in MEE scores over the same period. Our study
found a positive correlation between the change in forest cover and the change in management effectiveness
score from 2005-06 to 2018-19. Owing to increased protection regimes in the PAs including the degraded areas
if they make part of such areas, the habitat often shows recovery. Effective habitat conservation is thus
intertwined with the monitoring and preserving the wildlife populations in the protected areas, thereby,
reduction in forest cover equally impacts the management scores. However, in states where the loss in forest
cover has been reported, more protected areas need to be assessed to plan complementary strategies for both
habitat and species conservation.

Keywords: protected areas; management effective evaluation; forest cover

Introduction

India, a mega biodiverse country with only 2.4% of the world's land area, accounts for 11.2 % of
the world’s floral and 6.7% of known faunal species, which includes over 48,655 species of plants and
1,00,693 species of animals [1]. A biogeographically representative and effectively managed
Protected Area (PA) network is considered the most important means of in situ conservation of this
unique biodiversity and in India it is spread over 10 biogeographic zones of the country [2]. The
country has one of the world’s most extensive networks of officially recognized PAs. Protected Areas
(PAs) play a multifaceted role of conserving biodiversity, implementing various environmental
agreements [3,4], and also providing ecosystem services like climate change mitigation, protection
against natural disasters and lastly, are inherently correlated with indigenous communities, in terms
of both livelihood and cultures [5,6]. India is developing rapidly and presently is one of the topmost
densely populated countries globally; understandably, creating Protected Areas (PA), which have
legally established inviolate status is no mean feat. The PAs are facing challenges from the shrinkage
of natural resources and anthropogenic pressures at a non-stop pace [7]. Such havoc challenges
inevitably lead to changes in ecology, animal behaviour, and conservation status of several species,
which need critical assessment and regular monitoring. After such assessment and monitoring, the main
task befalls on the management aspect, interventions like reducing the anthropogenic pressures and
implementing effective protection need planning ahead of time. Thereby, the management practices
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require periodic evaluation to see their applicability to changing resource use patterns and ensure
support of local communities in conservation programmes.

Adequate protection of an area is not ensured simply by declaring it a PA; globally there is
growing concern that many protected areas are not achieving their objectives and are unable to
implement actions that are required to improve their effectiveness [8]. An ideal PA management is
inclusive of periodic assessment of effectiveness and modifying the inputs accordingly. Assessment
is a platform that brings local communities and government machinery together, helping to better
resource partitioning and appropriate threat response [9].

A regular monitoring of improvement in PA management over time and the associated issues of
on-ground management is a crucial benchmark for Aichi Target 2020 and the overall delivery of the
Convention on Biological Diversity (CBD) Strategic Plan, along with the post-2020 Global
Biodiversity Framework. Under the CBD, along with Aichi Target 11, member countries are
implementing the Program of Work for Protected Areas (PoWPA), which includes 16 goals under 4
program elements. India submitted its Action Plan on POWPA to the CBD secretariat in 2012. In
similar line with 20 Global Aichi Targets, India has developed 12 National Biodiversity Targets
(NBTs). The NBT6 is about PA management, which is governed by the Wildlife (Protection) Act, 1972.

Management Effectiveness Evaluation (MEE) is being used as a tool globally to evaluate the
performance of PAs. The growing interest in the effectiveness of management of protected areas can
be traced through the emergence of the topic at the decadal World Parks Congresses, after the fourth
World Parks Congress in Caracas in 1992 [10], several methodologies for assessing the management
effectiveness of protected areas were developed, primarily in Central and South America [11-13] and
Australia [14]. In 1996, the IUCN World Commission on Protected Areas (WCPA) commenced work
on a framework and guidelines for assessing the management effectiveness of protected areas, which
led to the first edition of the IUCN guidelines for Evaluating Effectiveness, a framework consisting
of 6 elements designed for assessing the management of protected areas [15], first designed in 2000
(Figure 1), with a revision in 2006 [9] and has since formed the foundation for most of the protected
area evaluation systems developed and applied around the world.

Context: status and threats
Where are we now?

L

Vision

/\\hﬂc do we want to be? \

Outcome Planning
What did we achieve? How are we going to get there”?

Output
What did we do IIIPI"!
and what products or What do we nead?

services were produced? /
\ Management processes

How do we go about 11?

Figure 1. IUCN-WCPA MEE framework (Hockings et al, 2000) .

According to the global database of PAME (Protected Area Management Effectiveness) of the
CBD Programme of Work on PAs, only 42 countries have implemented MEEs in at least 60% of their
PAs (21,743 PAs), and the results indicate that the average PAME score, for all assessed PAs, is 52%
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[16,17]. Management effectiveness assessments have been conducted across 18.29% of the area
covered by protected areas globally, which is much below the 60% target set by the CBD [6].

Protected area management effectiveness is also a requirement of the convention on biological
diversity (Goal 4.2: To evaluate and improve the effectiveness of protected area management). In
the last two decades, India has adopted the MEE framework and has made significant efforts to
institutionalize the process of MEE of PAs. The process of evaluation of National Parks (NPs) and
Wildlife Sanctuaries (WLSs) through MEE was initiated in 2006 and is continuing to date, with the
latest cycle report published in 2021 [18].

Biodiversity conservation in India has been governed and managed by two major wings of the
forest department under the state Governments, the territorial forest wing and the wildlife wing.
Indian Forest Act (1927) provides the major legal backing for the protection and management of
forests in terms of Reserve Forest, Protected Forest, and Village Forest, whereas the Wildlife
(Protection) Act, 1972 is the legislation for the conservation and management of wildlife-rich areas
through the declaration of Protected Areas in terms of National Parks, Wildlife Sanctuaries,
Conservation Reserves and Community Reserves. PAs in India are mostly managed through plans
prepared as per guidelines [19], though the same has not been officially adopted by the Government.
The biennial forest cover analysis does not take account of individual PAs, rather it accounts for total
forest cover in the region (in this case the states of the country). In India, every alternate year, the
State of Forest Report is released by the Government of India, which depicts a holistic picture of
change in forest cover across the country, both inside and outside recognized forest areas. The present
study evaluates whether the shift in management effectiveness of any PA is related to change in the
status of forest cover in the region, in the equivalent period of time.

Indian Protected Areas:

The PA network of India covers 5.26% of the geographic area of the country. The network of PAs
represents all the country’s 10 biogeographic zones (Rodgers et al 2002). Legally, India has designated
four categories of PAs: National Parks, Wildlife Sanctuary, Conservation Reserve and Community
Reserve. As of 1 January 2023, a total of 998 protected areas have been established in India which
include 106 national parks, 567 wildlife sanctuaries, 105 conservation reserves, and 220 community
reserves (MoEFCC-ENVIS database-2023)

The protected areas can be broadly divided into two subcategories of strict protection with
complete prohibition of any unpermitted activities vs. conservation through sustainable use of
resources, for community subsistence. The management of the first category is fully government-
controlled, whereas the management of the second category is largely through the involvement of
the local community. National Parks and Wildlife Sanctuaries fall under the first category, whereas
Conservation Reserves and Community Reserves fall under the second category. Both these
categories can therefore be compared to IUCN categories as elaborated in Table 1. By 2019-20, the
MEE exercise had been completed for all PAs of the first category i.e. National Parks and Sanctuaries,
except coastal/ marine National Parks and Sanctuaries of Andaman & Nicobar Islands. The tiger
reserves, where core areas are usually legally notified PAs, are evaluated through a separate MEE
exercise, and a pilot study of MEE of coastal/ marine PAs has been initiated in 2021-22 in India.

Table 1. Protected area categories in India.

. IUCN category
Indian PA cat M tt G
ndian PA category anagement type equivalence overnance type
. Strictly protected with
National Park S Category Ia, II Government controlled
prohibitions imposed
Protect ith certai
Wildlife Sanctuary o elc ed with cer aH,l Category Ib, IV Government controlled
relaxations to community
. Conserved with . .
Conservation . Mixed control with
acknowledged community Category V o
Reserve X community involvement
rights
it r
Community Cor.lserva fon based on Category VI Community controlled
Reserve sustainable use of resource

Indian Wildlife PAs do not have any category similar to [IUCN Category III



https://doi.org/10.20944/preprints202405.1307.v1

doi:10.20944/preprints202405.1307.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 21 May 2024

Management Effectiveness and State of Forest

MEE has been conducted only in NP and WLS out of the 4 PA categories in India. The MEE
process was initiated by the Government of India in 2006 and has completed evaluation of 442
National Parks and Wildlife Sanctuaries from 2006 to 2019 in 4 phases, excluding the Conservation
Reserves, Community Reserves, Coastal and Marine parks of Andaman & Nicobar Islands and
parks/wildlife sanctuaries falling under Tiger Reserves of the country (as detailed in Table 2). The
TUCN-World Commission on Protected Areas (WCPA) framework of MEE has been used in the MEE
exercise with appropriate modifications. All 6 indicators (context, planning, inputs, processes, output,
and outcomes) are used with a series of specific questions pertaining to each category.

Table 2. Total number of Protected Areas evaluated through MEE exercise in India.

1 Total number of PA (NP + WLS) 670

2 PAs being managed as parts of Tiger Reserve 117

3 Coastal/ Marine PAs of Andaman & Nicobar Islands 102

4 PAs (NP + WLS) covered under MEE 451

5 Actually evaluated PAs (NP + WLS) in four phases 442
from 2006 to 2019

7 PAs (NP + WLS) having repeat evaluation 25

Therefore, it can be seen that all territorial PAs have already been covered once under the MEE
exercise. After the completion of the evaluation of all PAs in four phases, a repeat cycle of evaluation
was taken up in 2018-19 for 25 such PAs which were evaluated initially in 2005-2006. The change in
MEE score was analyzed linearly between the two cycles (Table 3). In the states of Manipur,
Meghalaya, and Tripura only a single PA was there in 2005, which was re-evaluated in 2019. Thereby
these 3 PAs represent solely their state, whereas in the case of other PAs, they represent all the other
PAs as well, for the sake of this study.

Table 3. Comparative performance of management of PAs as per the MEE score from 2006 to 2018-19.

State Name of PAs 2006 Score2018-19 ScoreStatus of change in score
Himachal Pradesh Great Himalayan NP 79.17 84.17 Increase
Jammu & Kashmir Kishtwar NP 46.67 59.82 Increase

Uttar Pradesh National Chambal WLS 54.17 59.17 Increase
Uttar Pradesh Sohelwa WLS 49.17 42.50 Decrease
Uttarakhand Govind NP 53.33 48.33 Decrease
Andhra Pradesh Papikonda NP 45.83 60.00 Increase
Kerala Wayanad WLS 58.33 69.17 Increase
Tamil Nadu Gulf of Mannar Marine NP 57.50 79.17 Increase
Jharkhand Mahuadanr Wolf WLS 43.33 60.83 Increase
Odisha Bhitarkanika WLS 70.00 70.00 No change
Odisha Sunabeda WLS 58.33 61.67 Increase
West Bengal Jaldapara NP 75.83 80.83 Increase
West Bengal Mahananda WLS 63.33 71.67 Increase
Gujarat Barda WLS 55.83 60.00 Increase
Madhya Pradesh Kuno WLS 58.33 79.17 Increase
Madhya Pradesh Madhav NP 50.83 76.67 Increase
Maharashtra Sanjay Gandhi NP 62.50 75.86 Increase
Rajasthan Keoladeo Ghana NP 76.67 75.00 Decrease
Arunachal Pradesh Sessa Orchid WLS 71.67 52.50 Decrease
Assam Pabitora WLS 76.67 74.17 Decrease
Manipur Keibul-Lamjao NP 73.33 73.33 No change
Meghalaya Nongkhyllem WLS 74.17 79.17 Increase
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Sikkim Khangchendzonga NP 71.67 77.59 Increase
Tripura Sepahijala WLS 67.50 74.11 Increase
Haryana Sultanpur NP 55.83 64.17 Increase

As stated before, individual PA is not assessed for forest cover or tree outside forest cover in
India in the biennial assessment of forest cover. The assessments are carried out at the state level, and
each state has multiple PAs within its territorial jurisdiction. Thereby the forest cover change of 21
states covering the 25 repeat cycle PAs has been analyzed in this study. The forest cover between 2006
and 2019 (Table 3) has been picked up for this purpose. The state of Andhra Pradesh was bifurcated
in 2014 into two states, Andhra Pradesh and Telangana. Thereby, the 2019 forest cover has been taken
by combining data from both states, as the 2005 data represented the unified state data.

Simultaneously respective average scores of the 6 elements of the MEE process were compared
and analyzed for all the 25 repeat PAs (Table 3). This was done to understand the priority sector of
field-level conservation from the PA managers’ perspective and whether the elements themselves
have any intercorrelation.

The change in forest cover was categorized into 3 sections, high increase in forest cover (> 1000
sq. km.), low increase in forest cover (< 1000 sq. km.), and decrease in forest cover. The Kruskal-Wallis
test was run to understand the effect of the change of forest cover on each element of the MEE repeat
cycle, for all the 25 PAs.

All analytical processes were performed using the R software.

Table 4. Change in total forest cover in two years.

State Forest Cover in 2006 (sq. Forest Cover in 2019 (sq. Change in Forest Cover (sq.
km.) km.) km.)
Himachal 14369 15433.52 1064.52
Pradesh
Jammu &
. 21273 23611.89 2338.89
Kashmir
Uttar Pradesh 14127 14805.65 678.65
Uttarakhand 24442 24303.04 -138.96
Andhra Pradesh 44372 49719.71 5347.71
Kerala 15595 21144.29 5549.29
Tamil Nadu 23044 26364.02 3320.02
Jharkhand 22591 23611.41 102041
Odisha 48374 51618.51 3244.51
West Bengal 12413 16901.51 4488.51
Gujarat 14715 14857.33 142.33
Madhya 76013 77482.49 1469.49
Pradesh
Maharashtra 47476 50777.56 3301.56
Rajasthan 15850 16629.51 779.51
Arunachal 67777 66687.78 -1089.22
Pradesh
Assam 27645 28326.51 681.51
Manipur 17086 16846.9 -239.1
Meghalaya 16988 17118.79 130.79
Sikkim 3262 3342.49 80.49
Tripura 8155 7725.59 -429.41
Haryana 1587 1602.44 15.44
Total 688081 729719.1 41638.1

Table 5. Comparative analysis of the score of the indicators in the 2018-19 MEE cycle.
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ach) each) 10 cach) each) each)
ach)
Himachal Pradesh Great Himalayan NP~ 275 625 525 325 35 42.5
Jammu & Kashmir Kishtwar NP 15 50 40 225 15 25
Uttar Pradesh National Chambal WLS 225 525 275 15 20 40
Uttar Pradesh Sohelwa WLS 125 40 20 175 125 225
Uttarakhand Govind NP 20 55 175 15 10 27.5
Andhra Pradesh Papikonda NP 175 45 40 20 25 32.5
Kerala Wayanad WLS 20 60 35 275 25 32.5
Tamil Nadu Gulf of Ma;;;ar Marine - or5 725 425 30 30 35
Jharkhand Mahuadanr Wolf WLS 20 50 35 225 20 32.5
Odisha Bhitarkanika WLS 20 55 425 25 30 37.5
Odisha Sunabeda WLS 20 575 375 20 25 25
West Bengal Jaldapara NP 225 70 425 325 325 425
West Bengal Mahananda WLS 25 60 45 30 275 275
Gujarat Barda WLS 20 55 30 25 225 30
Madhya Pradesh Kuno WLS 25 70 525 30 275 35
Madhya Pradesh Madhav NP 225 60 475 30 30 37.5
Maharashtra Sanjay Gandhi NP 25 575 525 225 275 35
Rajasthan Keoladeo Ghana NP 275 65 40 225 25 37.5
Arunachal Pradesh Sessa Orchid WLS 20 55 15 25 15 27.5
Assam Pabitora WLS 25 525 425 325 275 425
Manipur Keibul-Lamjao NP 275 65 40 25 275 35
Meghalaya Nongkhyllem WLS 225 75 425 30 275 40
Sikkim Khangchendzonga NP 27.5 70 45 30 25 27.5
Tripura Sepahijala WLS 225 525 40 325 275 325
Haryana Sultanpur NP 225 45 30 275 30 37.5
Average for PAs lying in States with a high increase in 2212 5903 43.46 2654 26.88 33.85
forest cover
Average for PAs 1y1n.g in States having a low increase 2250 56.88 34.60 25.00 23.75 34.69
in forest cover
Average for PAs lying in States having loss in forest 2250 56.88 28.13 2438 20.00 30.63

cover

Results

Out of a total of 25 of the repeat PAs, 18 PAs showed considerable performance improvements,
5 PAs showed a negative trend and 2 PAs showed no change in score. A linear Pearson correlation
test was performed to check the relationship between pairs of indicators and one-way ANOVA to
check the significance of the difference between the overall score of two cycles of evaluation. One-
way ANOVA suggested a significant difference (p < 0.05) between cycles of evaluation as p=0.04517.

On the next level, the change in MEE score has been analyzed against the change in forest cover
between 2005 and 2019. In 2019 the PA network covered 5.26% of India’s geographical area, whereas
the recorded forest area was 23.58%. Therefore, assuming that all the PAs are in forested areas, the
PA covers only 22.30% of the total forested area of India. A simple correlation plot highlighted the
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Figure 2. Change in MEE score with change in forest cover (sq. km.).

While analyzing the respective average scores of the 6 elements of the MEE process for all the 25
repeat PAs, we found that in general the highest score was received by planning, followed by inputs

(Figure 3).
Context
Outcomes 22.3
3.6
46875
Outputs
257
Process

Igf%r}n ing

Inputs

Figure 3. Average performance analysis of the 6 elements of MEE.

While analyzing the scores, it was also found that overall planning and input have a positive

correlation (R=0.5), whereas input and output have an insignificant correlation (R=0.1).

Subsequently, we analyzed whether each element's performance can be linked to the change in
forest cover. It was found that Inputs are better correlated with change in forest cover (r=0.4), than

planning (r=0.06) and process (r=.04), with very insignificant values (Figure 4 a, b, ).
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Figure 4. Correlation of Change in a score of 3 main MEE elements with change in forest cover.

It was found that the overall MEE score after the repeat cycle is not significantly different for the
3 categories of forest cover change, analyzed by the Bonferroni-Holm posthoc test, with P=0.22. High
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forest cover change states have an average of 66.35% (SD = 20.82), low forest cover change states have
an average of 66.47% (SD = 12.48); however, states having a decrease in forest cover have an average
of 62.06% (SD = 13.56) MEE score in 2019 cycle. In the last category however 2 PAs have got a
reduction in MEE score from the 2005 score, one PA has score unchanged and one PA has increase in
MEE score from the 2005 score. Thereby a 50% reduction in MEE score has been witnessed in case
there is a reduction in forest cover. In the other two cases, it was the two states Manipur and Tripura,
where only one PA each from the state had been evaluated, unlike others. Thereby there can be a
chance of reduction of MEE score in these cases as well, based on more PAs getting evaluated.

Considering the individual elements of the MEE process and the three categories of change in
forest cover, statistically significant differences were not found, with the highest difference found in
the element input, the Kruskal-Walis test result is H=0.78 with p value 0.67 (Figure 5).

60 -~
50

40
B high increase in forest cover

30 e B low increase in forest cover

JUEVEVS o >* B decrease in forest cover

20 >

Assessment of elements
¥
X
¥

Planning Process Outcomes

Context Inputs Outputs

Figure 5. Results for each MEE element in the forest cover change categories. There is a statistical difference in
input between areas having high increases and decreases in forest cover.

Discussion

In the MEE process, the scoring was made based on the field observations and evidence provided
by the PA management authorities.

The analyzed PAs have a large range of management effectiveness, considering their MEE scores
are spread over from the lowest 43.33 to the highest 84.17. Thereby, this group of PAs is a well-
represented sample to understand the field level management variation and also concerning the
change in forest cover of the respective states. Change in forest cover is influenced by many territorial
forest areas owing to various management practices and anthropogenic pressures viz. dependencies,
and infrastructural development. External factors like the conversion of forest land can have a
considerable impact on forest cover. This practical view has been kept in mind while interpreting the
data as well.

In the result, we have seen that among the six elements planning process in total gets the
comparative highest score in MEE, however, the actual input is correlated more with the change in
forest cover. This fact needs to be taken into consideration, as it indicates that the MEE process is
putting more focus on documentary evaluation (which portrays the planning part) than complete
field inspection (i.e. the input part). Many times field managers take instant decisions to deal with a
situation within their discretionary powers, which may not be later documented on paper, thereby
actual actions are getting shadowed by documents which is the main item getting evaluated in the
MEE. Also, the field observations can only help to evaluate the result, that is output and outcomes,
but the cause of the result, i.e. the input is not being given due importance as evident from the scores.
However, it is also a fact that assessing the planning is easier, because of the readily available
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documents, whereas annual prescriptions and inputs based on the local condition are mostly not
documented and therefore harder to assess optimally thus bringing in subjectivity.

The results have also shown that MEE scores improved when there is an increase in forest cover,
it can thereby be stated safely that the betterment in MEE score is influenced by better forest
management holistically. Thus, the overall quality of natural resource management in a state is
reflected both in the forest cover as well as in PA management.

Holistically the study has shown a positive relationship between management practices and
tangible results on the ground. Species conservation is impossible without habitat and forest
conservation which is evident from the results obtained. In India, although PA management is
considered a separate task from general forest management, the conservation efforts made in any PA
finally contribute to the broader conservation gains of an increase in forest cover as shown by our
study. This result is also indicative of the effort that PA managers on the field are making, with the
concept of forestry management as a whole. The change in forest cover is transcending on the ground
with site-specific prescriptions and field action and vice versa. It is also important that the same
agency i.e. state Govt. through the forest department is managing the PAs as well as the forests as a
whole since the two cannot be separated ecologically and often complement each other. The results
of PA management and forest cover change are reflections of the efficiency of the same agency and
thus the correlation is expected.

India is a mega biodiversity country; the wide plethora of wildlife cannot be managed in
isolation without managing the forest ecosystem in the larger landscape in the ecological continuum.
Any change in the forest, be it a decrease in forest cover, or an increase in grassland area has a direct
impact on the fauna utilizing that specific habitat. Protected areas are not simple enclosures of any
wild animals with set boundaries, they are forest land and forest ecosystem, being specially managed
with interventions specific to the key species occupying that area. Any input in wildlife management
also involves forest management, and through the results, it is established that all input and planning
have changed with changing forest cover. India is conserving and managing its bio-diversity as a
whole and not in PAs as islands. Thus conservation is taking effect at the landscape level.
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