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Highlights 
 

● Protected area downgrading, downsizing, and degazettement (PADDD) affects MPAs 

● We documented patterns, trends, and causes of enacted and proposed PADDD in MPAs 

● Widespread downgrading in Australia authorized commercial and recreation fishing 

● Downgrades to the Coral Sea Marine Park constitute the largest PA downgrade to date  

● Science and policy responses are required to safeguard MPAs in the long term   
 

Abstract 
 
Marine protected areas (MPAs) are foundational to global marine biodiversity conservation efforts. 

Recently, countries have rapidly scaled up their MPA networks to meet targets established by the 

Convention on Biological Diversity (CBD). While MPA networks are intended to permanently safeguard 

marine ecosystems, evidence points to widespread legal changes that temper, reduce, or eliminate 

protected areas, known as protected area downgrading, downsizing, and degazettement (PADDD). 

Research on PADDD to-date has focused on terrestrial PAs, leaving fundamental questions about 

PADDD in MPAs unanswered. To address this knowledge gap and provide a foundation for 

understanding the conservation implications of PADDD in marine ecosystems, we documented patterns, 

trends, and proximate causes of PADDD in MPAs globally. At least six countries have enacted 44 

PADDD events in MPAs, most of which were in Australian MPAs. Globally, PADDD events in MPAs 

have affected an area of at least 1,198,774 square kilometers, approximately the size of South Africa. 

Most PADDD events in MPAs (67%) are associated with industrial-scale resource use, extraction, and 

development, suggesting that PADDD may undermine the conservation objectives of MPAs. Additional 

research, transparency, and proactive policy responses are needed to address PADDD to better safeguard 

marine ecosystems. 

 

Keywords: protected areas; protected area downgrading, downsizing, and degazettement; PADDD; 

marine protected areas; commercial fishing; Australia 
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1. Introduction 
Healthy oceans are essential to life on Earth. Home to critical biodiversity, oceans support fishing and 

tourism industries and provide essential ecosystem services, such as carbon storage and nutrient cycling 

[1]. Marine ecosystems are increasingly under threat from anthropogenic stressors, including overfishing, 

shipping, pollution, and climate change [2,3]. Collectively, these stressors degrade marine ecosystems, 

posing a significant threat to marine biodiversity and the essential ecosystem services provided by oceans 

[4,5].  

 

Marine protected areas (MPAs) are fundamental to conservation efforts globally and are increasingly 

implemented to reduce anthropogenic stressors affecting marine ecosystems [6,7]. Parties to the 

Convention on Biological Diversity (CBD) committed to increase the extent of global protected areas 

(PAs) to 10% of oceans by 2020 [8] and this target is also included in Sustainable Development Goal 14 

[9]. Recently, International Union for the Conservation of Nature (IUCN) members called for protection 

of 30% of the ocean by 2030 [10,11], which is reflected in the zero draft of the 2030 CBD post-2020 

strategic plan. Within the last decade, nations have expanded MPAs at an unprecedented rate [12], which 

is likely to continue to meet future targets. 

 

While a rapidly expanding network of MPAs is intended to safeguard biodiversity in perpetuity, 

increasing evidence points to widespread legal changes that temper restrictions, shrink boundaries, and 

eliminate PAs [13]. These changes are known as protected area downgrading, downsizing, and 

degazettement (PADDD) events [14]. Most PADDD events are associated with expanded industrial-scale 

resource extraction and development, suggesting that PADDD may undermine PA conservation 

objectives [13]. Research on PADDD to-date has focused on terrestrial PAs, leaving fundamental 

questions about PADDD in MPAs unaddressed. To fill this knowledge gap, we documented and analyzed 

patterns, trends, and proximate causes of PADDD in MPAs globally, with emphasis on Australia - a 

hotspot of PADDD events [15]. Results provide insights regarding the conservation implications of 

PADDD in marine ecosystems and support the importance of proactive policy responses to more 

effectively safeguard MPAs in the long term. 

2. Methods 

2.1 Study Site and Scope 

MPAs in the global ocean span over 27,000,000 km2 [12], an area approximately three times the size of 

China. The global ocean can be separated into waters under national jurisdiction, those within the 

Exclusive Economic Zones (EEZ) of coastal states, and international waters, which are outside national 

jurisdictions. Collectively, MPAs cover 7.6% of the global ocean and 17.5% of waters under national 

jurisdiction [12]. 

To conduct a preliminary investigation of PADDD in MPAs, we documented marine PADDD events 

systematically in Australia by reviewing all relevant legal documents (enacted or proposed between 2007 

to 2019); we identified PADDD opportunistically in other countries [13,16] (See Supplementary Text, 

Methods and Results). Systematic data collection focused in Australia due to the high incidence of recent 

Australian marine PADDD events [17], including a large downgrade event in 2018 that affected several 

MPAs simultaneously (hereafter referred to as the 2018 Australian Systemic Downgrade) (Table 1). 

Australia has rapidly expanded its MPA coverage and is widely viewed as a global leader in MPA 

implementation [18]. At 3.3 million km2, Australia’s MPA system is among the largest in the world, 

covering approximately a third of the country’s EEZ [19]. Australian MPAs can be established under 

Commonwealth (national), state, or territory jurisdictions. State and territory jurisdiction extend up to 

three nautical miles from Australia’s coastal baseline. Commonwealth Government jurisdiction extends 

from 3 to 200 nautical miles with MPAs spanning five planning regions (North, North-west, South-west, 
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South-east, Temperate East) and the Coral Sea Marine Park (Figure S1).  

 

Table 1. Chronology of key events in the history of Australian Marine Parks (Commonwealth MPAs 

proclaimed under the Environment Protection and Biodiversity Conservation Act in 2007 and 2013).  

Date Event 

2007 South-east Commonwealth Marine Reserve Network established under Environment Protection and 

Biodiversity Conservation Act 1999. 

2012 Commonwealth marine reserves established under Environment Protection and Biodiversity Conservation Act 

1999 over 5 regions (Coral Sea, North, North-west, South-west and Temperate East). 

2013 Management plans approved for Coral Sea, North, North-west, South-west and Temperate East regions to come 

into effect in 2014. 

2013 Federal government changed following the 2013 election. The new government re-proclaimed marine reserves 

established in 2012 and declared intentions to revisit zoning and marine reserve management plans. 

2014 Independent review commissioned of MPA zoning in the Coral Sea, North, North-west, South-west and 

Temperate East regions. 

2016 Review panel released proposed zoning which would have reduced no-take Marine National Park Zones in the 

Coral Sea but increased Marine National Park Zones within other regions. 

2017 The government changed the name of Commonwealth MPAs from “Marine Reserves” to “Marine Parks” via 

amending proclamation. 

 

The Director of National Parks proposed management plans that revoked and replaced previous plans. The 

proposed plans significantly alter zoning of MPAs relative to the original zoning and review panel 

recommendations.  

2018 New management plans enacted following a series of failed disallowance motions attempted in the Senate. 

2.2 Identifying Marine PADDD and Collecting Data 

In this study, we included MPAs that fall exclusively in the ocean, as well as PAs spanning the intertidal 

zone when the PADDD event was enacted or proposed in the marine portion of the PA. This analysis 

combined published data on PADDD (including PADDD events in MPAs from [13,17]), with previously 

unpublished data. To identify marine PADDD events from previously published data, spatial data from 

[13] was clipped to the World Vector Shoreline to exclude PADDD events that overlapped exclusively 

with land. To verify that the remaining PADDD events occurred either entirely in the ocean or affected 

the marine components of PAs spanning the intertidal zone, we examined the proximate causes and 

supporting details of the PADDD events. PADDD events with the proximate cause of “fisheries” (e.g. 

industrial-scale fishing operations) were included (n=16). For proximate causes that could be terrestrial or 

marine (e.g. mining), the supporting details for the PADDD event were manually checked to determine 

whether the PADDD event affected only the terrestrial portion of a coastal PA. PADDD events with 

unknown proximate causes or land-based proximate causes, such as rural settlements and land-based 

infrastructure (e.g. buildings, roads), were excluded. Only PADDD events in which proximate causes 

were associated with marine zones were included (n=28). In addition to “fisheries,” proximate causes 

included recreational fishing, tourism (recreational diving), industrialization (shipbuilding yards), and 

infrastructure (marina development).  

To collect new data for PADDD events in MPAs, we followed methodology established by [20] (updated 

by [21]) and used in [13,15]; and others. We identified potential PADDD events opportunistically by 

searching news reports and published literature for “protected area,” “marine reserve,” and “marine park”. 
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Once a potential PADDD event was identified, established definitions, methods, and decision trees were 

used to determine if a legal change constituted a PADDD event. Each confirmed PADDD event was then 

classified as downgrade, downsize, or degazettement accordingly [21]. Once a PADDD event was 

confirmed, information was collected for 48 attributes describing the location, timing, size, proximate 

cause(s), and other descriptive information [21]. Attributes were populated using details from primary and 

secondary documents, including government reports, peer-reviewed publications, and gray literature that 

was identified through iterative searches after each event was confirmed. Next, publicly available spatial 

data were used to map the boundaries of PADDD events. When public spatial data were unavailable, 

maps were digitized from legal documents. Finally, data were analyzed and results summarized to report 

extent, spatial and temporal patterns, and proximate causes.  

2.3 Identifying and Collecting Data on Australian Marine PADDD 

Given the high density and heterogeneity of PADDD events in Australia, especially the incidence of the 

2018 Australian Systemic Downgrade, we examined PADDD events in Australia in detail at the level of 

each zone within each MPA. Within the context of Australian MPAs, zones distinguish which 

commercial and recreational activities are authorized within certain areas of an MPA. Jurisdictions 

specify permitted activities within relevant legislation for each zone and assign IUCN categories to zones 

which may differ from the IUCN category of the overall MPA. Zone names are associated with various 

levels of protection and IUCN categories ranging from no-take (e.g. Sanctuary Zones and National Park 

Zones) to extractive uses (e.g. Special Purpose Zones and Multiple Use Zones). The activities permitted 

in each zone vary among jurisdictions [22] and between management plans for different MPAs under the 

same jurisdiction.   

 

To document the 2018 Systemic Downgrade event, we compared management plans from 2014 and 2018 

to each other for the Coral Sea Marine Park and the following planning regions: North-west, South-west, 

North, and Temperate East [23–32]. Portions within MPAs where the zone boundary or zone name 

changed between 2014 and 2018, as indicated by differences in the two management plans, were noted as 

potential PADDD events. Changes to restrictions on activities between 2014 and 2018 were only 

considered as part of this analysis if they were explicitly referenced in both the 2014 and 2018 

management plans. Decision trees from [21] and the comparisons of “Summary of rules for activities” 

tables in the management plans were used to determine if observed zoning changes constituted PADDD 

events. In Australia, approved management plans constitute legislative instruments; therefore, changes 

authorizing new anthropogenic activities constitute PADDD events under established methods [21]. For 

confirmed PADDD events, each zoning change within MPAs was classified as either a downgrade or an 

offset (regulatory changes that increased restrictions simultaneously and/or as compensation for PADDD) 

based on definitions from [21]. PADDD events were recorded at the level of each PA, rather than at the 

level of each zoning change, for consistency with the global database. Australian MPAs that were 

upgraded but were not affected by a PADDD event were excluded from this analysis (See Supplementary 

Text, Methods and Results Table 1). 

Management plans and other primary and secondary documents were used to collect information on the 

location, timing, size, proximate cause(s), and other descriptive information for Australian PADDD 

events [21]. For discrepancies in attribute information between sources, management plans were used as 

the primary source. To map PADDD events in Australia, publicly available data from the Collaborative 

Australian Protected Areas Database (CAPAD) and the Australian Government Department of the 

Environment and Energy were used [33,34]. These data were compared to management plan zoning maps 

to ensure consistency. While there were some inconsistencies in the descriptive attributes of the CAPAD 

data when compared to information in management plans, the MPA and zone boundaries of the CAPAD 

spatial data matched the management plans. These boundaries were used to create polygons in the 

location of identified downgrades and offsets and calculate the associated area affected values. Spatial 

data were analyzed in ArcGIS (version 10.7.1), using the cylindrical equal area projection for calculating 
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area and the WGS 84 coordinate system for mapping.  

 

3. Results  

3.1 Global Extent and Patterns 

Globally, governments of at least six countries enacted 44 PADDD events in 37 MPAs (Australia, 

Croatia, Dominican Republic, Palau, South Africa, and the United States) affecting an area of at least 

1,198,773.74 km2, or approximately 4% of the total global MPA estate (Figure 1). Downgrading was 

most common (n=41), followed by downsizing (n=2), and degazettement (n=1). Enacted PADDD events 

removed protections from at least 94,981.50 km2 of MPAs and tempered restrictions in an additional 

1,103,792.24 km2. In addition, two countries (Brazil and Jamaica) proposed four PADDD events in three 

MPAs. Proposed downgrading (n=2) and proposed downsizing (n=2) were equally common; we did not 

identify proposed degazettements. In the instance of three of the four proposed marine PADDD events, 

MPAs maintained protections because the proposed legal changes were either voted against or withdrawn. 

One proposed marine PADDD event in Brazil is pending, as of August 2020. See Table S1 for list of 

events and supporting details. 

 

         
Figure 1. Spatial distribution of enacted and proposed PADDD events in marine protected areas globally, by August 2020. 
 

3.2 Global Temporal Trends 

Instances of marine PADDD events date back to 2001 when a downgrade to Arvoredo Marine Biological 

Reserve in Brazil was proposed to allow access for tourism (recreational diving). Of the 40 MPAs in 

which PADDD events were enacted or proposed, approximately 15% (n=6) were affected more than 

once. The first identified case of an enacted PADDD event in MPAs dates back to 2004. Since then, 

enacted marine PADDD events have increased steadily until a rapid increase in 2018, mostly associated 

with the 2018 Australian Systemic Downgrade (Figure 2). The length of time between MPA gazettement 

and enacted PADDD events ranged from 3 to 29 years (mean = 8.84, sd = 5.36) (Figure S2).  
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Figure 2. Temporal trends of enacted PADDD events in marine protected areas globally. The 2018 Australian Systemic 

Downgrade contributed to a substantial increase in the global count and area affected by marine PADDD events.  

3.3 Global Proximate Causes 

Globally, proximate causes of enacted marine PADDD events were diverse but primarily centered around 

access to and use of biological resources (commercial and recreational fishing activities). Many PADDD 

events (n=22) were associated with multiple proximate causes wherein a single legal change newly 

authorized several different activities (Figure S3). The majority (67%) of all enacted marine PADDD 

events with known proximate causes (n=43) were associated with industrial-scale resource use, 

extraction, and development, either as the only proximate cause or as one of multiple causes (n=29) 

(Figure 3). Specific proximate causes classified as industrial-scale use, extraction, and development 

included: newly authorized commercial fishing activities, anchoring (for commercial ships), commercial 

aquaculture and pearling, mining and associated operations, dredging and disposal of dredged material, 

infrastructure (marina development), industrialization (tourism development), and ballast water discharge. 

Within the categorization of industrial-scale use, extraction, and development, most enacted marine 

PADDD events (60%) were associated with commercial fishing activities, either as the only proximate 

cause or as one of multiple proximate causes (n=26). 
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Figure 3. Proximate causes of enacted marine PADDD events globally (and the 2018 Australian Systemic Downgrade, 

striped bars) with known proximate causes (n=43). Most PADDD events (n=29) were associated with industrial-scale 

resource use, extraction, and development either as the only proximate cause or as one of multiple proximate causes. The 

proximate cause for one event was unknown. Further details in Section 3.6 Australia Proximate Causes. 

3.4 Australia Extent and Patterns 

The 2018 Australian Systemic Downgrade tempered restrictions in at least 26 MPAs (which we 

categorize as 26 PADDD events) under the Commonwealth Government’s jurisdiction in the Coral Sea 

Marine Park as well as the North, North-west, South-west, South-east, and Temperate East planning 

regions. Collectively, these 26 PADDD events represent 71 zone changes that authorized one or more 

new activities within the affected MPAs. These 26 PADDD events tempered restrictions in at least 

1,088,277.64 km2, or approximately 33% of the total Australian MPA estate, which has a total extent of 

3.3 million km2 (Figure 4) [19]. Downgrades within 20 MPAs were fully or partially offset by increases 

to restrictions (regulatory offsets) on one or more activities within the same zone or elsewhere within the 

same MPA. This resulted in increased protection in at least 509,978.31 km2, or 15%, of the total 

Australian MPA estate. The area affected by downgrades ranged from 58.24 km2 in Perth Canyon Marine 

Park to 740,275.06 km2 in the Coral Sea Marine Park (median = 1,586.79 km2). The downgrade to the 

Coral Sea Marine Park affected 75% of the total area of the MPA and constitutes the largest downgrade to 

a single (marine or terrestrial) protected area in history worldwide.   
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Figure 4. Spatial patterns of PADDD events associated with the 2018 Australian Systemic Downgrade. The black, white, 

and hatched shapes represent zones within MPAs where the Australian government newly authorized one or more anthropogenic 

activities (black; downgrade), newly restricted one or more anthropogenic activities (offset; white) or both newly restricted and 

newly authorized simultaneously (downgrade with offset; hatch pattern) between 2014 and 2018. Light gray areas represent state 

and territory MPAs and the Great Barrier Reef Marine Park.  

An additional 13 PADDD events were enacted in six Australian MPAs under state or territorial 

jurisdiction. Collectively, these 13 downgrades tempered restrictions in at least 2,537 km2, however, the 

exact area for many of these PADDD events is unknown. As of December 2019, there were no identified 

proposed marine PADDD events in Australian MPAs under Commonwealth, state, or territory 

jurisdiction.  

3.5 Australia Temporal Trends 

The first PADDD events in the Australian MPA network were enacted in 2011 following a formal 

rezoning implemented after a change in government under New South Wales jurisdiction [17]. Most 

enacted PADDD events in Australian MPAs were systemic (n=37), whereby one legal action affected 

multiple MPAs simultaneously. All of the 26 MPAs under Commonwealth jurisdiction that were 

downgraded in the 2018 Australian Systemic Downgrade were gazetted in 2012 and none had been 

previously affected by PADDD events. 

3.6 Australia Proximate Causes 

Of the 26 PADDD events associated with the 2018 Australian Systemic Downgrade, 85% (n = 22) were 

https://www.zotero.org/google-docs/?sdnWQ7
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associated with multiple proximate causes as a result of zoning changes that tempered restrictions on 

several activities simultaneously within portions of the MPA (Figure 4).  The most extensive zone change 

by area (317,591.77 km2) and number of MPAs affected (n=9) was a downgrade from no-take Marine 

National Park Zones (Category II) to Habitat Protection Zones (Category IV), which allow most forms of 

commercial fishing (Figure S4). The most frequent proximate causes (either as the only proximate cause 

or one of multiple proximate causes) included anchoring (for commercial ships) (n=21, affecting 

374,846.01 km2) and commercial fishing activities (n=21, affecting 930,096.87 km2) (Table 2). Within 

the 21 MPAs in which restrictions on commercial fishing activities were tempered, the most frequently 

affected fishing activities were: pelagic longline (n=15), purse seine (n=15), minor line (n=15), dropline 

(n=15), hand collection (n=15), and demersal and/or midwater trawling (n=14) (further details in Tables 

S2A-S3D).  

 

The additional 13 PADDD events that affected MPAs under state or territory jurisdiction were primarily 

associated with the government of New South Wales’ rezoning of MPAs to allow recreational fishing in 

2013, 2018, and 2019 (n=10). Following a review by an independent Marine Estate Expert Knowledge 

Panel, five of the ten New South Wales PADDD events associated with recreational fishing were fully or 

partially reversed in 2014 [35]. 
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Table 2. Proximate causes of enacted PADDD events associated with the 2018 Australian Systemic Downgrade.  

 
Commercial 

Shipping Anchoring 

Commercial 

Fishing Activities 

Commercial  

Pearling 

Commercial 

Aquaculture 

Charter 

Fishing Tours 

Recreational 

Fishing 
Mining  

Dredging and Disposal 

of Dredged Material 

Ballast Water Discharge 

and Exchange 

Arafura Marine Park X X        

Argo‑Rowley Terrace Marine Park X X X X X X X1 X  

Bremer Marine Park X X  X X X  X  

Coral Sea Marine Park X X   X X    

Dampier Marine Park  X X X X X    

Eastern Recherche Marine Park X X  X X X X1 X  

Gascoyne Marine Park  X X X X X    

Geographe Marine Park X X  X X X  X  

Great Australian Bight Marine Park X         

Gulf of Carpentaria Marine Park X X   X X X1 X  

Hunter Marine Park X X        

Jervis Marine Park X X        

Kimberley Marine Park  X X X X X    

Lord Howe Marine Park X X   X X X1   

Mermaid Reef Marine Park       X2  X 

Norfolk Marine Park X         

Oceanic Shoals Marine Park X X        

Perth Canyon Marine Park  X  X X X    

Solitary Islands Marine Park X X        

South-west Corner Marine Park X X  X X X X1 X  

Southern Kangaroo Island Marine Park X         

Twilight Marine Park X X  X X X  X  

Wessel Marine Park X X   X X X1 X  

West Cape York Marine Park X X   X X    

Western Eyre Marine Park X X        

Western Kangaroo Island Marine Park X         

Total number of MPAs affected 21 21 4 10 15 15 7 8 1 

 
1 mining operations including exploration 
2 construction and operation of pipelines 
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4. Discussion  
 

4.1 Implications for Science  

This preliminary study demonstrates that marine PADDD is more widespread than previously known, 

adding to evidence of extensive PADDD in terrestrial PAs [13,15]. The results of this study suggest some 

similarities between terrestrial and marine PADDD. For instance, downgrading is the most common type 

of PADDD event in both marine and terrestrial PAs. Notably, downgrades in MPAs typically affect a 

significantly larger area than terrestrial downgrades, as related to the larger spatial extent of MPAs 

relative to terrestrial PAs [12]. In both terrestrial and marine PAs, most PADDD events were associated 

with industrial-scale resource extraction and development; for terrestrial PAs, this includes forestry and 

industrial agriculture [13] and can accelerate forest loss [36]. For MPAs, most PADDD events (60%) 

were associated with commercial fishing, which contradict MPA objectives to limit biodiversity 

exploitation [37,38].  

 

Among the greatest threats to marine biodiversity that MPAs have the capacity to mitigate are the direct 

and indirect impacts of fishing [39]. On one hand, removing protections to authorize commercial fishing 

may have significant implications for MPA performance for biodiversity conservation. However, impacts 

of PADDD may be less severe if legal changes shift PAs from no-take to sustainable use through 

authorization of new local harvest or tourism; both no-take and sustainable use marine reserves can 

provide conservation benefits when well-managed [40,41]. Future research is needed to determine the 

social and ecological impacts of different types of PADDD events in each context. Overall, as most 

PADDD events in MPAs were related to industrial-scale resource use, extraction, and development, this 

evidence suggests that PADDD may compromise the conservation objectives of MPAs. 

 

The potentially widespread nature of marine PADDD challenges assumptions of MPA permanence that 

often underlie MPA planning, design, and evaluation [14,17]. For instance, considering PADDD history 

in the design of MPAs [42] may help networks remain robust and effective over the long term. Findings 

also underscore the importance of considering PADDD in evaluations of MPA impact to reduce 

survivorship bias [43]. PADDD may also have implications for climate mitigation potential of PAs, as 

strictly protected PAs in certain countries are more effective at avoiding blue carbon emissions from 

mangrove loss relative to PAs that allow some resource extraction [44].  

 

While this initial study offers novel insights, fundamental knowledge gaps about marine PADDD remain. 

Systematic archival research is needed to provide a more complete picture of patterns, trends, and causes 

of marine PADDD globally, beyond Australia. Further research is also needed to determine the ecological 

and social impacts of marine PADDD events, which are currently unknown; real-time automated 

identification system (AIS) vessel tracking data could support this effort [45]. The conservative results of 

this study demonstrate that PADDD events occur in areas of global importance for biodiversity [46], 

emphasizing the importance of understanding the consequences of PADDD, especially for events that 

authorize new or expanded commercial fishing or industrial activity. This study also raises questions 

related to governance, management, and political economy. For instance, do negotiations surrounding 

PADDD catalyze anticipatory fishing effort, similar to the increases in fishing seen in areas earmarked for 

future MPAs [47]? Is PADDD in MPAs related to lack of enforcement, as has been observed in terrestrial 

PAs [43]? Future research should also explore the biophysical and sociopolitical risk factors associated 

with higher probabilities of PADDD in MPAs, complementing studies in terrestrial PAs [42,43,48]. 

 

4.2 Implications for Policy 

While more research on marine PADDD is needed, existing evidence provides a sufficient foundation to 

inform initial policy responses to marine PADDD. First, standardized tracking and public reporting of 
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PADDD as a key performance indicator for PAs is critical [13]; increased transparency would facilitate 

scientific research and performance measurement [49]. Such a process could be facilitated through the 

CBD’s Post-2020 Framework [50,51], with data integrated into the World Database of Protected Areas. 

Future mobile MPAs with shifting boundaries implemented as a climate change adaptation strategy [52] 

represent an emerging transparency challenge, further underscoring the importance of standardized 

monitoring and public reporting of PADDD.  

 

As countries move toward increased coverage of MPAs globally, there is a need for greater transparency 

about which activities are authorized within MPAs. Recent calls [53] and IUCN MPA standards [54] 

(which could support CBD signatory nations in reporting against CBD targets), emphasize that MPAs 

should be free of industrial-scale extractive activities. Many MPAs, including sites downgraded to 

authorize industrial-scale activities (e.g. trawling and mining), are reported to the WDPA and do not meet 

these standards, inflating progress toward conservation targets. The extent of Australian Marine Parks, for 

instance, is 2,762,831 km2 (approximately 34% of the total EEZ) based on MPA areas reported in 2018 

management plans [24,26,28,30,32]. If areas in which industrial-scale activity is authorized were no 

longer reported as MPAs, in line with IUCN guidelines [54], the area coverage of Australian Marine 

Parks would instead be 622,981 km2 (approximately 8% of the total EEZ). (See Supplementary Text, 

Methods and Results Tables 2-3). Monitoring PADDD events and highlighting those that authorize 

expansion of industrial-scale activity, as was done here, can support more accurate reporting toward MPA 

targets in line with global standards. 

 

National-level policies and processes also provide opportunities to address PADDD and minimize its 

impacts [51]. MPA permanence could be improved through PADDD processes that parallel PA 

establishment, and include public consultation, visual representations of PADDD proposals, and 

environmental impact studies [49]. The mitigation hierarchy (avoidance, minimization, restoration, and 

offsetting) [55] could help guide negotiations surrounding PADDD proposals [13,51]. Policies that 

prohibit environmentally damaging PADDD in priority conservation sites or ‘No-Go Areas’ (e.g. World 

Heritage marine sites) or for proximate causes that undermine marine conservation goals (e.g. mining) 

could be enacted to avoid impacts of PADDD [51,56]. Laws could require that legislation establishing 

MPAs contain comprehensive restrictions on industrial-scale activities, preventing potential loopholes 

such as those that allowed dredge spoil dumping in the Great Barrier Reef Marine Park [57]. Public and 

private funders could recognize the impermanence of PAs in safeguard policies and ensure that PADDD 

is not incentivized in funding decisions [13]. Finally, additional long-term funding is needed to reach 

protected area targets and ensure adequate PA management [58], potentially improving PA durability and 

decreasing the likelihood of PADDD.  

 

5. Conclusion  

As global demand for marine resources increases [59], debates related to PADDD are likely to intensify 

[14,16]. Though incomplete, this preliminary study provides a foundation for future analyses and adds to 

growing evidence of PADDD upon which initial policy responses can be developed. While this analysis 

highlights potential limitations of MPAs and other area-based conservation strategies, it does not lessen 

their importance in global efforts to conserve biodiversity [14,60], mitigate climate change [61], and 

when well-designed and managed, support sustainable livelihoods [62]. Rather, findings underscore the 

need for further research and proactive policy responses to address PADDD and sustain durable and 

effective MPAs. Addressing this need will help safeguard ocean health over the long-term for the benefit 

of marine biodiversity and the people who depend upon it.  
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