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1 ABSTRACT

Minerals play an important role for the Europeaorgmmy, hence the secure and sustainable supply of
minerals is of political importance for the EU atslMember States (MS). Despite the fact that Eerogs a
potential for minerals development, access to raiseis, however, influenced by different stakeholde
interests, often reflected in competing forms ofdiaise and institutional complexity of two polidyesams

of minerals and land use planning. Recent publitosgesponses in EU MS introduce new instrumemts s

as safeguarding or protection of minerals depasitgalorisation schemes for minerals developmeatt b
aiming to bridge the two policy streams. Howevéeré are significant challenges for governments and
public administrations on all levels to achieve tbffective integration of the two policy streams:
Institutional and administrative fragmentation, l@ac roles and duties, coordination deficienciesvben
levels of governance (departmentalism) or lack iifngness or ability to collaborate (Endl, 2017ugrell,
2019).

Thus, our research identifies different approadiepolicy integration of minerals and land use piag

policy based on a qualitative analysis of 12 caisdias from 11 different EU MS. Against this baakgnd,

the article conceptualises and analyses policygiateon with regards to: 1) instruments for horizbrand

vertical integration; 2) degree of integration H feersus partial integration (e.g. for horizonalegration:

considering integration ex-ante/in the design v@rmx-post/during implementation); 3) which aspeifts
horizontal or vertical policy integration are ondd (e.g. protection of deposits or design of lasel plans);
and 4) the capacity and willingness for policy gregion by different actors.

The results indicate two central characteristias golicy integration: (i) the mix of different typeof
instruments for horizontal and vertical integrateond (ii) capacity of the involved actors. Acrolse 1.2 case
studies we identified a mix of regulatory, economicinformative instruments, national strategiesliqy
guidelines across horizontal as well as verticdicpantegration. However, we recognised a trencbss all
11 countries: instruments that signify full intetipa of minerals and land use planning on both Zamial
and vertical levels; the application of soft rath&an coercive instruments; and a prevalence &ruments
in the form of planning tools and/or maps with tigective of enhancing knowledge of potential larse,
mitigate land use conflicts and/or integrating made into land use planning processes.

Our research shows that across 11 countries polstsuments are assembled to policy mixes for atieag
minerals and land use planning policy combiningutagry, economic (fiscal) tools, (national) stgits
and guidelines and information-based instrumenisthe specific context of instruments for minerals
planning (e.g. multi-criteria assessment, safegogjdthe results indicate that in order to suppbe
integration of land-use and mineral policy, instamts should be adapted to the land-use plannirtgrays
and a good fit with the actual processes on thetdevel of implementation (local and regional). idaver,
the results illustrated that willingness and cayaof actors play a crucial role for policy intejoam and
implementation. Against this backdrop, more cergeal public administration can more readily support
lower levels to manage policy challenges: they sapport lower levels by providing expertise, capaci
building activities and create platforms where ithéerent policy sectors can meet. Conversely, in
decentralised systems and systems where policgrdesid implementation are dispersed among different
levels of government the willingness to collaborbttween higher and lower levels of government is
important to support later policy implementation.

Keywaords: Policy instruments, Mineral policy, pglimtegration, Mineral resources, Land-use planning
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2 INTRODUCTION

European economies are dependent on the securstand supply of raw materials and minerals. The
access to raw materials for sectors such as th&trastion, chemicals, automotive, aerospace, machin
and equipment are estimated to be connected texistence of 30 million job opportunities in Europe
(European Commission, 2013). Import dependency thedneed for minerals (including Critical Raw
Materials, CRMs) for the transition to cleaner tealogy are necessitating a coherent and comprereensi
minerals policy framework in the EU and EU Memb¢ait&s (MS) (Dooley, & Leddin, 2005; Tiess, 2010;
Thomashausen et al. 2018, Fraser Institute, 2018).

A national policy framework can either enable ompar the development of sustainable mineral praaloct
Due to the cross- spatial, temporal, and sectaflra of mineral- and raw material production, mate
policy constitutes a particularly “wicked” policygblem (Endl, 2017). Defined as intractable, itlistured,
fragmented and contested a wicked policy problesiste standard approaches to problem solving (Bravit
2019). The governance of wicked problems consstateadministrative challenge too complex to bkléac

by prevalent sectoral silo thinking and speciaisatDaviter, 2019). Avoiding silo-thinking and eaging in
coherent policy approaches, is particularly relévarthe context of land-use planning (LUP) and ena
policy for achieving access to and protecting malserresources, managing the contested nature of
exploitation and exploring new approaches for irdegd policy design and implementation. Up untilayp,
there are significant challenges for public adntiatson on all levels to achieve the effective gregion of

the two policy streams: Institutional and admirgstre fragmentation, unclear roles and duties, dioation
deficiencies between levels of governance (depantiaiem) or lack of willingness or ability to collarate
(Endl, 2017; Gugerell, 2019). The paper gives agndgew about concrete examples of EU Member State
policy instruments for integrated minerals and Luicy and their design and implementation expexgsn

in order to address above-mentioned challenges.

3 BACKGROUND

3.1 Mineral resources in mineral and land use planningolicy

Several EU MS have established more strategic ypaliproaches to secure minerals supply from primary
sources. However, public disapproval, incoherenttke wther policy areas and lack of business inevesti
constitute barriers and challenges to ensuringcie policies and implementation (Everingham et al
2013, Moffat & Zhang, 2014). Governing the secunel dustainable supply of minerals from primary
production faces particularly “wicked” dynamics. idrals policies need to address various factorls asc
multiple stakeholder interests, competing land-userests, as well as conflicting agendas and tlgs:
Hence, studies focusing on governance of wickedy@roblems often focus on the need for government
coordination and/or collaborative governance tollehge existing patterns of sectoral responsibiti
(Askim et al., 2009; Christensen & Laegreid, 202008; Flynn et al., 2011; Kavanagh & Richards, 2001
Bryson et al., 2006; Ferlie et al., 2011; Weber Bakdemian, 2008).

The complexity of minerals policy-making warranie tconsideration and application of different pglic
and decision-making instruments; voluntary, regulatand strategic, whilst recognising stakeholded a
public interests (Clausen & McAllister, 2001). Netreless, studies on resource governance oftenttend
focus on the effectiveness of a single policy imsient rather than underlying factors of policy goaece
for managing the complex dynamics of primary miheraduction (S6derholm, 2015; Endl, 2017). Hence,
this paper explores the notion of a more integratedl comprehensive approach to minerals policy kwhic
addresses the instruments for horizontal and \arpolicy integration; as well as degrees, aspaats
capacity of such integration in the 14 EU MS cdsédiss, thereby extending research on minerals{amti
use policy integration beyond ‘environmental tradfs’ to recognise inclusion of present (and fujure
socioeconomic and political needs in society.

Overall, LUP deals with assessments of potentint-lase options serving the demands and needs of
communities while managing natural resources df dfpion. These natural resources cover, for exampl
water(sheds) (Boschet and Rambonilaza, 2015),theesl agriculture (Ayambire et al., 2019; Gosatll.,
2011), ecosystem services (Grét-Regamey et alZ)2@¥1mineral resources (Bax et al., 2019; Lopesl.et
2018). Against this backdrop, LUP systems (i.etrimsents and processes) are expected to manage
competing demands (e.g. nature protection, resalerggriculture (Gaky 2017; Mitchell et al., 2004;
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Mitchell, 2016) and integrate them into the sogeattal context (Gustafsson and Scurrah, 2019; Rath
Howie, 2015).

The current literature on land-use planning andemgihresources largely investigates valuation afaral
resources for LUP decision making (EUROMINES, 20QIhpdelling of decision support tools (e.g. for
Strategic Environmental Assessments) considerifiigrdint social, environmental and economic aspects
(Lechner et al., 2017; Ustaoglu et al., 2018) atiPLinstruments (e.g. Gustafsson and Scurrah, 2019).
Altough research on linking or integrating minerasources into LUP policies exists (Baker and Hendy
2005; Roth and Howie, 2015; Wagner et al., 2006igiWon et al., 2014), there is no comprehensive
overview that provides a more nuanced picture dierdint approaches in EU Member States. This articl
address this gap by looking into 11 EU MS and teetup of policy instruments covering a wide ranfje
different aspects of minerals and LUP policy andiming their success in integrating these two @pli
streams.

3.2 Forms of policy Integration - horizontal, vertical, diagonal

Policy integration can be understood as “the reptant of specific elements of existing policy ‘ngker
‘regimes’ — the goals and objectives and calibretiof existing policy tools and goals — by a newicgyo
mix, in the expectation of avoiding the counterprctive or sub-optimal policy outcomes that arisarfr
treating interrelated policy regimes and componémtsolation from one another’(Rayner and Howlett,
2009, p.99).

Policy integration can take place at different mataeand/or periods of the policy cycle: eitherha policy
design and —development process, implementatiosluation or in the re-design or update of a policy
(Kivimaa and Mickwitz, 2006). Prior research advesathat the policy design and decision-making @has
might be better suited for policy integration tHater stages of the cycle, such as implementatiordén
and Lenschow, 2010a; Uittenbroek et al., 2013). Times of arguments are supporting that considamati)
early integration efforts are assisting the consitien of other actors/stakeholders’ interests poticy
objectives in the policy design and the developmehtimplementation actions and measures; b)
administrative procedures and routines of otheriaidtnative units might differ and thus sufficietitne for
coordination and administrative and pre-informatisnneeded. However, the implementation phase and
implementation actions and measures are the onesewhe actual impact of integrated policies isiwd
(Kohlhoff et al., 2016).

Horizontal policy integration is often understoagertaining to organisational and institutionaéractions
across distinct sectors or, the extent to whicheltral authority has developed a comprehensiveseros
sectoral strategy (Di Gregorio et al., 2017; Laffeand Hovden, 2003). Horizontal policy integratican
thus be seen in converging two (or more) policgastns to obtain a coherent approach, as policymstrea
with conflicting goals and objectives may undermioeg-term alignment of overarching objectives asro
sectors (Nilsson, 2005). Horizontal policy integratis particularly addressed as paramount in fradiitl
cross-sectoral topics such as environmental- anaté policy (Di Gregorio et al., 2017; Jordan and
Lenschow, 2010; Nilsson, 2005; Lafferty and Hovd2®Q3) but also for minerals and raw materialsqgyoli
(Endl, 2017; Clausen and Mcallister, 2001). Veltmalicy integration, on the other hand, takes plamong
different levels and hierarchies across politichinhmistrative levels and/or territories (Endl, 2D1Mence,
vertical policy integration involves actors fronffdrent levels of government such as, for exampmdgional
ministries, regional authorities and local governtaethereby increasing the need for capacity widmd
between such actors to achieve integration. Vérpioscy integration can involve processes of dewdl
responsibility to local levels, and can foster aehey, consistency and learning between differevils of
government (Nilsson, 2005). When the coordinatiffiares are crossing policy streams and administeati
level, one speaks of diagonal policy integratiarchscases can become apparent in strongly dedsettair
federal systems, where setting the policy goalsthanl implementation is dispersed over differevels of
government and policy sectors. Steurer and Clau8t and Clar, 2015) are stressing, that, in setiings
early agreements and commitment between the ditfer@ministrative levels and the actors responsinie
implementation are crucial in policy design and|gpasting.
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3.3 Enabling factors of policy integration: tools, capaity and willingness

In order to be effective in terms of delivering ipglgoals, policy integration is subject to the i&aaility of
tools, and the capacity and willingness of publistitutions to employ these tools. With regardotus, we
will mainly draw on EPI (Environmental Policy Integion) research done by Runhaar (2016), whichahas
long tradition and has produced a strong body adwkedge on policy integration. Runhaar (2016)
distinguishes four types of integration tools:

(1) Regulatory tools (restricting/allowing certaiptions, actions and behaviour),

(2) Information tools (steer by providing informatiand guidance)

(3) Economic tools (e.g. change cost-to-benefiosat

(4) Organisational tools (organisational conditisnsh as capacity/willingness, procedures, etc.)

Regulatory tools are regulating choices: Runha&1§® also introduces regulatory tools relying on
interactive governance modes (e.g. voluntary agea¢sn covenants). Voluntary agreements are caticis
for their limited capacity to unfold implementatiand integration pressure, due to too much flekjbiind
ambiguity (room for interpretation), lack of enfernent mechanisms, limited compensation measures
(Glasbergen, 1998; Wu et al., 2018).

Information and voluntary tools are considered tived behaviour through learning and grants of the
addressed audience with a large freedom of discreand freedom to act on the provided information.
Voluntary usage of indicators (such as environménthicators) is challenging in practice, due tadaage
asymmetries (e.g. planners/policy makers) or imsefit involvement of planners (or other end-usershe
indicator development, which subsequently resaltgmited, fragmented or no application later omg\Bn,
2003) or a mismatch between indicator scale andnesds (Graymore et al., 2008).

Typical incentive structures are economic toolrieenic tools are supporting integration by eitheftisg
financial incentives, rewards or punishments. Tasyon the interface of top-down steering and vialyn
behaviour: they might be put in place by higherlswf administration or government but dependhan t
voluntary behaviour (by contracting) of the invalvactors and stakeholder. In EPI different studiage
shown the effectiveness of market-based toolsr gféectiveness depends on the financial rewardthad
enforcement power and possible trade-offs with ropf@icy objectives and issues. EEA emphasises that
economic tools should only be one part of a bropdekage and toolset that steers policy integrafdA,
2005).

Organisational tools are stressing the importaricaganisational structure and organisational psast as
well as the establishment of partnerships and misvihat are supporting integration in differerggets of
the policy cycle. However, also those partnershaipes assessed critically by stressing that theynisae
solve some problems but also create new ones”nétahlips and networks are long-term voluntary
engagements that need trust building efforts aedwtitlingness to share duties and responsibilifidgn

and Koppenjan, 2016).

Capacity and willingness are key for effective pplintegration (Fleurke and Hulst, 2006; Wu et 2018;
Zuidema, 2016). Capacity (ability) refers to anasrigation’s or unit's capacity to perform certaasks and
objectives. Prud’homme (Prud’homme, 1995) expldivat it cannot be assumed that (local) units are in
command of all technical and managerial expertig® skills to perform certain tasks. This obseraii®
important considering mining and mineral extractisra very specific and technically sophisticatepid.
Zuidema (Zuidema, 2016) is emphasising so callezbriemies of scale’ where larger (e.g. central
government) units might have greater resourcesi@mability to attract and/or allocate resourcesaadle
broad and complex policy issues. Ostrom (Ostroni520s noticing the importance of the central
government to support local (and regional) authewito handle and overcome possible challenges and
hindrances.

4 METHODS

In our paper we screened a total of 16 case studigimally compiled via two MINLAND Horizon 2020
project reports for evidence of integrated minesaid LUP policy approaches (Luodes et al., 201l Et

al., 2019). Complementary information on case sidvas retrieved from additional sources, such as
summaries and minutes from MinLand Local Workshaps descriptive policy networks (Gugerell, 2019).
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As a result the authors identified a total of 1Z2NMAND cases that described 13 policy tools dealiith
different aspects of minerals and LUP policy, anldrassing different phases in the policy cycle. The
identified policy instrument types are listed i tlable below.

Regulatory: demanding compliance equally, steering predidatgimlf governmental decisions (rule of law) aphd
often followed by sanctions for non-compliance.

Economic or fiscal: designed to encourage investments into exploradimh access to raw materials, e.g. fax
rebates for research activities (prospecting ampdbeation)

National strategies/ policy guidelines:proposing a framework and/or identifying suggestederia for
consideration of minerals in e.g. land use planning

Policy tool

Information-based: maps, data and tools to be utilised (on a volyntaregulated basis) for the integration|of
minerals/land-use plans.

Table 1: Policy tool types differentiated for arsgy

Drawing insights from the literature review on pgliintegration and respective challenges dealtiwith
minerals and LUP policy, the authors set up théofdhg analytical framework where distinctions were
made between ‘low degree’ and ‘high degree’ ofgraition efforts and potential:

Degree of integration
Vertical Low: national voluntary or non-mandatory toogls Technical capacity is referring to
Policy addressing minerals (often related to safeguar:linﬁ content-specific knowledge and skills,
Integration | objectives) © | existence of other supportive policies
. . . . — 1 D i idi
High: considers of minerals in land-use planning (inpu® (e.g.l project subsidies,  rewargs,
into land use planning originates from other levets i regulatory instruments)
governance) 2
o
Horizontal | Low: Land-use (or mineral) issues integrated intd> | Managerial expertiseis referring to
Policy minerals (or land-use) planning documents, primarnl| 2 | sufficient expertise regarding
Integration | ex-post or in the implementation stage 2 | integrated policy approaches andor
S . . :
High: considers minerals in preparation or design stagg exzertlsi_ and skills (I;OI‘ coIIabore}tlc nd
of land-use plans/ zoning documents or considerd-la 8 and working Iacross. epartrl‘rfntg acn
use planning in minerals planning documents. governmental organisational borders

Table 2: Analysis framework for forms of policy égration, degree of integration and capacity.

The distinction between ‘low’ and ‘high’ degreeinfegration efforts was based on emprical findifrgsn
the cases, as well as evidence from the literaioreinerals- and LUP policy integration. ‘Low degrén
the vertical level hence refers to the existenceadfool with the intention to include e.g. minerals
safeguarding into land use plans, whereas a ‘higines’ is evidence of actual consideration (antligian)

in the design and development phase of land-usejlg. Similarly, with regards to horizontal intagon
again ‘low degree’ was used to describe practi€@stegrating mineral aspects into land-use (oewersa)
ex-post or in the implementation stage, rather d@rsidering integration on a preparation or depigase,
which was then deemed to display ‘high degreegitefyration efforts and practices.

5 RESULTS

5.1 Policy instruments for minerals and land-use policyntegration

12 MINLAND casess were assessed for horizontal ertical mineral and land-use policy integration.
Furthermore, following the framework of policy inginent type, instruments for vertical and horizbnta
policy integration were grouped according to: {fategies and regulatory instruments, or; (ii) mfiative
policy instruments.

5.1.1 Vertical policy integration instruments

In Finland and Ireland mineral interests outlinedhe national guidelines and planning framewoiksatly
fed into regional and local planning documentsrehg indicating high vertical integration. In Swedé¢he
regional level (municipalities) preside over theadetion to weigh the ‘areas of national’ interdstsfined
through horizontal/sectorial integration) with theegional land-use objectives, thereby signallinig as a
low (and flexible) degree of vertical integrati®ee table 3 below for an overview.
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Country | Policy Tools Aspect of Vertical Policy Intgration Degree  of
integration

Finland | National land use guidelines stipulat€op-down implementation in the regions|-High
policy streams and strategic goalalthough regions can contribute to goals and

(including mining and deposits) in |aobjectives through setting their own priorities.
centralised approach.

Ireland Planning  and Development  Acfop-down regulatory framework: genenaHigh
complemented by a National Planningbjectives are translated into regional and

Framework (addresses objectives |afounty level land-use plans.
minerals policy horizontally on a nationgl

level).

Sweden | System of ‘national interestd.ocal levels responsible for land-use plap&ow
(horizontal/sectorial) definition of land-system of ‘national interests’ can be weighed
use interests and objectives. (partial vertical integration) on a local level

and chief mining inspectorate or national
levels can be involved if conflict arises.

Table 3: Vertical policy integration in strategessd regulatory instruments.

The informative and voluntary tools by Austria, figal and Spain are all subject to challenges dfocat
integration as they are designed on a national lewewith the intention to support minerals poli@and
safeguarding) integration in local and regionadlarse plans of federal or decentralised systeniscailes
discussed the need for coordination and commupitabetween national and regional/local levels of
government in achieving ‘uptake’ and integrationtloé tools on lower levels of government. A specifi
challenge that was brought up in the cases wagadhd to involve regional/local authorities alredayhe
design-process of instruments as this would ensweership’ and thus, willingness to integrate tbel or
outcomes thereof in regional/local land-use plango more MINLAND cases addressed the design and
implementation of an informative policy tool (from national to a regional level), similar to the ess
outlined above. The tool from Greece was implenegknte a centralised (top-down) manner, thereby,
ensuring integration into spatial plans. In Norwhg case study showed that the integration ofahd-lse
management tool was successful in the county ofildod (high integration).The pilot will now be ertied

to other municipalities and regions (no integratonrently known). See table 4 for an overview.

Country | Policy tools Aspect of Vertical Policy Intgration Degree  of
integration
Greece National level policy tool for safeguarditie | Top-down implementation of national safeguardinglicggo| High

exploitation of primary aggregates — focus pifaggregates) in regional/local land use plannipgtial plans).
framework applied for delineation of conflict frge
(land-use) aggregates extraction areas
Norway | National land-use management tool with thResponsibility of planning lies with municipal caiin and | High
objective of mediating potential land-use confli¢tsegional authorities. Nordland case used as a; fiiletinstrument
and safeguarding mineral resources of possjbt®ntributed to increased awareness of mineral safegng on all
current and future value levels of governance and is set to be implememtedl municipals
and regions

Austria Austrian Raw Materials Plan (ARMP). Soft-Local levels responsible for land-use plans — chatons | Low
policy informative tool designed on a nationabetween different levels occur in the form of cteekd balances,
level to avoid land-use conflicts and ensureeview of the proposed plan on regional level aradtly on
mineral safeguarding national level if related to responsible department

Portugal | National voluntary instrument (land usanping | Municipalities responsible for land-use planningme have used Low
methodology for mineral resources — LUP-MR)| the sub-categories of land proposed by the LUP-MBtional
authorities approach municipalities not adopting tUP-MR in
an effort to increase understanding of the impagaof minerals
safeguarding

Spain National informative and voluntary instrumeft| Challenges of vertical integration in a decentealisystem where Low
mining-environmental planning map intended |toegional levels are responsible for land-use plémplementation
be used as a starting point of defining mineral andet with challenges and is yet to be seen

mining strategies in regional land-use plans.

Table 4: Vertical policy integration in informatiwestruments.

5.1.2 Horizontal Policy Integration instruments

Regulation, strategies, informative instrumentsndlause planning or zoning) were most common
instruments for horizontal policy integration dwithe implementation phase. Mineral issues integrat a
design stage (of land-use planning or a policy)eweonsidered to signal a high degree of horizontal
integration. Other instruments where minerals issuere considered (more ad-hoc) in the implementati
stage were considered as evidence for low degremtefration. The information in table 5 outlines
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strategies and regulatory policies that addresgdmtal integration of minerals resources in lasé-policy
(or vice versa) and the different aspects thereof.

Country | Policy Tools Aspect of Horizontal Policy Irtegration Degree of
integration
Finland Regional development Preparation phase of regional land use plans cerssichinerals exploitation via High
strategies regional development strategies; consultation relooted and regional strategy zonipng
updated/proposed.
Finland Flexible zoning plans Land use planningcpsses allows for re-evaluation of land use zoaitwprding to| High

development possibilities; e.g. re-evaluation carcénducted based on company plans
for exploitation

Sweden System of ‘national interesfs’ National neses determined through sectorial integration aemils and other lang High
use interests determined through mechanisms ofzdrgsl integration (respective
authorities and actors involved).

Norway | Planning and Building Act Revised to include mineral resources as a speoific (design) in the Norwegian landHigh

(National) use legislation, mineral resources must be coreillierthe land use planning process.
Italy Regional land-use  an@ Mapping geological heritage, flora and fauna witle tintention of modifying thg High
minerals strategy current planning instrument to consider e.g. tdiergossibility of geological heritage.

municipality mining plan

Ireland Planning and DevelopmentOne policy objective of the national planning framek addresses ‘rural development_ow
Act complemented by a through the sustainable and economically viabilitiy extractive industries, bio
National Planning| economy and accelerating other sectors whilst ptiog the natural landscape and
Framework 2040 cultural heritageThe case still indicates that the integration ohemals policy in land-
use planning appear modest.

Table 5: Horizontal policy integration in strategnd regulatory instruments.

Our results indicate that some countries coverunstnts that weigh different land-use interestshia
design phase of the policy on different levels afgrnment: for example, whereas in Italy this wasedon

a regional level, in Sweden it was on a nationgklleSome cases also showed evidence that mineral
resources have been integrated to a high (Norveayyw degree (Ireland). Finland also included ape&t

of having flexible zoning plans that allowed foeformulated’ strategies and land-use processesvif n
deposits were discovered (thereby integrating raiseinto land-use plans in a flexible and on-demand
basis). The cases, thus, indicated that horizantabration of minerals and land-use planning regné
different shapes and forms and can occur on diffdexels of government.

Similar to the section on vertical integration wihe prevalence of informative policy instruments fo
horizontal integration. As outlined above, thesstrutents were characterised by a varying degree of
vertical integration success in the different EU .M&ilising a high degree of horizontal integratias
pertaining to integration in the design of the pplinstrument, the majority of informative instruntge were
considered to achieve a high degree as they ofteauated for different land-use and societal irdesre
already in their design phase. In one case, tlenmtive instrument integrated aspects of alreagsstiag
policy streams to achieve coherency and compliathcewas considered as low instead of a high @egfe
integration (Austria).

Country | Policy Tools Aspect of Horizontal Policy Irtegration Degree  of
integration
Greece National Policy for Designed for vertical integration into regional Salgplans this | High
Minerals Safeguarding| policy tool considers minimisation of environmerfabtprint,
(Quarrying Areas). the national spatial strategy, socioeconomic facémd

protection of archaeological and cultural heritage.

Spain National mining- Early phases of environmental land use assessteeritorial High
environmental mapping analysis factoring in environmental inventory, eiable
resources, cultural heritage, and visible impanttaadscape.

Portugal | Land use planning LUP-MR refers to the practice applied by the mingghority High

methodology for when contributing to Land Use Planning review peses of
mineral resources municipal land use plans. Full-integration of madsr
(LUP-MR) safeguarding into land-use plan processes on anadtievel but

modest implementation on sub-levels of governmesttical).

Austria | Austrian Raw Materials Coordinating parts and components of other polisigsh as Low
Strategy and Austrian | Land-Use and Nature Protection into a Raw MateRéds.
Mineral Resources Plan

Table 6: Horizontal policy integration in informagi instruments.
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5.2 Capacity for policy integration

Technical and managerial capacities are necessargupport and perform coordination and policy
integration. Technical capacity is referring to tmon-specific knowledge and skills, existence difieot
supportive policies (e.g. project subsidies, rewardgulatory instruments). Managerial expertiseferring

to sufficient expertise regarding integrated polapproaches and/or expertise and skills for cotkatiimn
and working across departmental and governmengahosational borders.

Our data on policy tools illustrate a differenthtperception regarding ability and capacities afolwed
actors, covering the entire scale from perceived to high capacity. While respondents with geolagic
and/or mining background consider LUP technicalacéty in general rather low (e.g. Spain, Finland,
Norway). On the other hand, MINLAND project meesnare illustrating a rather modest LUP knowledge
(objectives, approaches, tools etc.) from many liree actors affiliated with geology or mining. This
situation emphasises the importance of projecesMKNLAND, to establish platforms for capacity hiiiig,
knowledge sharing and as meeting space for invghaeties.

Our results indicated that the availability of d&a GIS and the necessary skills and knowledgetter
integration of provided GIS data into LUP practisas prevalent in the planning departments and LUP
authorities (see table 7 below) for most countri&sS applications are standard applications in @tice,
hence suitable interfaces and low-threshold dovehtiiions with the necessary data provide a seithase

for LUP activities and support the integration aharal resources in LUP practise (e.g. Austria).

Country | GIS tools and skills
Portugal | GIS tools assisting planners, all datalia systems

Austria GIS processing tools are in full use, ifaee

Greece Sufficient expertise and tools

Sweden | GIS data sharing

Italy Specific data base is existing, assistingrttieing and LUP

Finland | Each organisation relies on their GIS reses!

Hungary | Data provided for GIS applications & Natibor Regional Development and Spatial Planningrimftion
Table 7: Technical skills for GIS and Informatiops&ms for mineral resources and LUP, outlinethéx\MINLAND case studies

Among the abovementioned countries there are, henvelifferences regarding the general availabtiity
mining experts and/or geologists in public admmaitstbn and for immediate availability for LUP authies:
while in some cases geologists are available idipaaministration on regional or provincial lev@.qg.
Austria/Styria/Tyrol) in other cases they are ret( Poland). Minerals, quarrying and mining issidared
a delicate topic with very specific questions, whaannot be covered in house but experts are neg&ted
MINLAND cases show, that for authorities it is radivays possible to have an expert on site, buggbmes
clear that they either collaborate with expertsaith geological surveys to tackle specific and ctarp
questions they cannot cover by themselves (e lgnide Spain, Sweden).

6 CONCLUSION

Our paper indicates that in EU Member States arsityeof policy tools are assembled into policy ggx
combining regulatory, economic (fiscal) tools, {oafl) strategies and guidelines and informatioseiia
instruments. One challenge of introducing new potaols is their evalution in the context of thastixg
policy regime, and how the different tools work dadtion together. Existing research (e.g. Howdeitl del
Rio, 2015; Rayner et al., 2017) points out, that itiere adding or replacing of policy tools can lteisua
situation in which the policy tool and/or the eatpolicy mix cannot unfold its expected performaand/or
can lead to underperformance and inefficiencigs (esource expenditure).

The tools addressing vertical integration indicétte importance of coordination and communication
between different levels of government. This ishagh importance in decentralised and federal system
where involvement of lower levels of governmentiyean in the design of tools were mentioned as tkey
ensure integration and implementation (e.g. Norv@pain). It was apparent that a high degree ofoart
integration was more prevalent in centralised systavhere regulatory tools demanded integration of
objectives or goals in lower levels of governmeflgnping. Interesting to note is the mandate of lloca
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authorities to prioritise (Sweden) or identify owathways toward realising national goals and objest
(Finland), which also gives flexibility of priorfing local interests and may increase legitimacg an
ownership of policy and responsibility over conmecthallenges (Nilsson, 2005).

Our results on horizontal (sectorial) integrationstncommonly outline nationally developed policyl&
with the intention of integrating mineral resourée® land-use planning. However, there appearset@
deficit in vertical integration of such tools inssgms where regional and local levels of governmbaive
land-use planning mandates, as seen in the examphedPortugal and Austria. This suggests thatoaigjn

a high degree of integration can occur on a hotaolevel, challenges remain to successfully aahiev
vertical integration in such systems. As seen flitenature on policy integration, this again strévemns the
notion that both dimensions of horizontal and wattimechanisms are needed to achieve ‘full policy
integration’ (Jacob and Volkery, 2004).

Capacity for policy integration plays a crucialedbr effective policy implementation and delivewhich
should be considered in both policy design anttdtsslation into policy instruments. As regards¢hpacity

of public authorities for policy integration, MINLMD cases indicate that for particular questionseetgpare
needed to advise public authorities. Support, exghaand capacity building is considered particularl
important for municipalities and regions which hanelong tradition as an industry player and wrilic
authorities and public administration were not gaghwith mining earlier (e.g. cases Spain, Austtiaia).
Aligning with Zuidema (2016) and Ostrom (2015) vancsee that the support of the central government o
higher levels of government are needed to provigeh gesources and that smaller units (e.g. regions,
municipalities) often do not have the capacitiesitiise such resources (e.g. hired geologist). Gémes of
Sweden and Austria show that geological surveysigeosupport. For example, the Swedish Geological
Survey provides particular support for the industignce, it is important to note, that for advispgplic
administration unbiased consultancy is requiredyrtaffom lobbying activities of industry, since LUP
expected to weigh, value and integrate various $)@@gectations and policy streams.
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