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ARTICLE
 Teak plantation smallholders in Lao PDR: what influences compliance withplantation regulations?H. F. Smitha,b, S. Lingc and K. Boera
 aLatitude Forest Services, Batemans Bay, NSW, Australia; bFenner School of Environment & Society, Australian National University, Canberra,Australia; cIndependent Consultant, Houayxay, Bokeo, Lao PDR
 ABSTRACTPast policies to promote the planting of trees by smallholders have been effective in Lao PDR. InLuang Prabang Province over 15 000 ha of teak (Tectona grandis) have been established. Newpolicies to stop illegal logging, promote timber legality of wood exports and encourage domesticwood processing aim to mobilise this teak resource as an alternative to timber from natural forests.Several factors are thought to inhibit smallholder participation in the timber value chain and thisrisks their exclusion from international markets. These factors include the hidden nature of their teakplantation resource, inability to comply with complex regulations and limited capacity to engagewith markets. This paper explores the policy and regulatory environment for smallholder plantationteak to understand how instrumental and normative factors may influence compliance withplantation regulations and affect participation in new governance structures such as grower groups.The results emphasise the need for policies, regulations and governance to take into account thehuman factor if value chains that depend on smallholder plantations are to be effective.
 ARTICLE HISTORYReceived 27 October 2017Accepted 27 March 2017
 KEYWORDSsmallholder; plantation;compliance; systemsmapping; grower groups;teak; Lao PDR
 Introduction
 Policies to promote smallholder plantations have beenimplemented in many parts of the developing world.Anticipated outcomes have been poverty alleviation, thepromotion of individual property rights, land markets,restoration of degraded lands, increasing or protecting forestcover, reducing illegal logging and a source of timber fordomestic processing and international markets. As a result ofencouragement by programs for land allocation, access tocredit, subsidised plantation inputs, tax incentives and var-ious fee exemptions, many countries now host a substantialsmallholder-owned plantation timber resource, which isoften unquantified and ‘hidden’ at the broad scale(Midgley et al. 2017), but which is integrated into the liveli-hood systems of large numbers of individuals, families andcommunities (Newby et al. 2012).
 International concern over the sustainability and legality ofwood from countries such as Lao PDR has prompted newglobal policies for timber legality and certification which aimto standardise grower practices according to often pre-deter-mined codes and external norms (Kusumawati et al. 2013).National governments have the task of providing the enablingregulatory environment to translate these global norms to thelocal context. Friction may emerge, however, between stan-dards, national policies and local practice (Tsing 2005) due tothe convergence of diverse and sometimes contrasting values.The response is often the introduction of more regulations,creating a complex, sometimes unknown and often unnavig-able environment for smallholders.
 The ability and willingness of smallholders to comply withrules and meet standards may be influenced by instrumen-tal, normative and contextual factors that are not readilyapparent to policy makers. Policies tend to adopt
 generalisations so as to be broadly applicable but many ofthe day-to-day decisions that smallholders make lie beyondthe authority or scope of the state; local realities affect theways in which broader scale plans and governance play out(Colfer 2011). This is the case for smallholder-grown teak inLao PDR.
 Teak (Tectona grandis) is a high-value timber species thatoccurs in natural forests. It was first harvested by the Frenchduring the colonial era and during a subsequent period offorest exploitation (Hansen et al. 1997). In 2010 the area ofnaturally occurring teak was estimated to be around50 000 ha, a reduction in area by 68 000 ha since 1992(Kollert & Cherubini 2012). As a consequence, it is recognisedtoday as a ‘special species’ and attracts specific protectionunder national legislation. The planting of teak by small-holders has also been promoted in policies since the 1980sin recognition of its high value, its potential to provideopportunities for generation of farm income and to promotepermanent production. Anticipated flow-on benefitsincluded increasing forest cover, reducing poverty and pro-viding a source of timber for industry. These policies havebeen effective and many farmers in northern Laos haveintegrated teak in their livelihood strategies (Newby et al.2014). However, the friction between co-existing policies forthe protection of teak and its production has resulted in asubstantial body of regulations (Smith 2014) which has cre-ated instrumental barriers to an effective smallholder teakplantation wood value chain.
 The ACIAR project ‘Enhancing key elements of the valuechain of plantation grown wood in Lao PDR’ (FST 2010/012)has been investigating constraints and inefficiencies in theteak plantation value chain that limit returns to smallholdergrowers. Drawing on an analytical framework for forest law
 CONTACT H. F. Smith [email protected] Latitude Forest Services, Batemans Bay, NSW 2536, AustraliaSupplemental data for this article can be accessed here.
 © 2017 Institute of Foresters of Australia (IFA)
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compliance proposed by Ramcilovic-Suominen and Epstein(2012), this paper explores the policy and regulatory envir-onment for smallholder plantation teak to understand whatfactors may influence compliance with plantation rules. Itfirstly summarises general concepts for analysing compli-ance that are applicable beyond the Lao context. It thendescribes the method for mapping the smallholder teakplantations, exposing the ‘hidden asset’ at its most funda-mental level. Two key sites of regulation in the value chain,plantation registration and harvesting, are explored througha novel application of systems mapping and value chainconcepts. The formation of new networks for resource mobi-lisation and income-generation purposes, farmer growergroups, is described and their effectiveness as a legitimateinstitution is discussed. We comment on the effectiveness ofinternational programs for certification and legality.
 Concepts for analysing compliance
 Ramcilovic-Suominen and Epstein (2012) proposed that oneof the main constraints impeding empirical research intocompliance in forestry is the absence of a suitable analyticalframework. Drawing on theoretical models of individual rulecompliance and a review of global studies on illegal forestactivities they consider:
 a. instrumental compliance models in which actors areseen as rational individuals weighing up the costs andbenefits of compliance, the likelihood and magnitudeof gain and the likelihood and severity of sanctions
 b. normative models, which emphasise the role of largelysocial norms but also individual morals, and which mayinclude concepts such as reciprocity, fairness, legiti-macy and cooperation. Individuals adjust their beha-viour in response to the observed behaviour of others
 c. legitimacy, in which people’s willingness to complywith rules is influenced by their perceptions of theinstitutions making the rules. The level of acceptanceof political, administrative or other authority leads toan obligation to comply with the rules made by thatauthority. Factors that affect perceptions of legitimacymay include the opportunity to participate in the rule-making process and the consistency of the applicationof the rules. Legitimacy has normative underpinningsin terms of what is right and fair (Hall et al. 2011) andmay result in the creation or perpetuation of legalpluralism (Von Benda-Beckmann 2001).
 Their model also recognises the need to consider externalcontextual factors such as markets.
 This study also draws on these concepts to explore thosefactors that influence smallholders’ decisions about compli-ance with plantation regulations and their participation innew institutional arrangements, grower groups, which areintended to facilitate market access.
 Plantation policies in Lao PDR
 Plantation policy in Lao PDR has developed in stages(Phimmavong et al. 2009; Kim & Alounsavath 2015), largelyin response to broader national strategies that are influ-enced by global trends. Many of these policy objectiveshave emerged through the diffusion of policy from
 elsewhere and are not unique to Lao PDR: for example it ispossible to see convergence with policies in neighbouringcountries such as Vietnam (Ohlsson 2009).
 Forestry and plantations have been recognised as cross-cutting issues and are viewed as important for both local andmacro-level socio-economic development and for addressingkey environmental concerns. The effective promotion of plan-tations to farmers now places thousands of smallholders atthe point of convergence of diverse policy objectives withmultiple, often contrasting objectives such as increasing for-est cover, stabilising shifting cultivation, encouraging perma-nent cultivation, developing land markets, supportingdomestic wood processing, economic development and pov-erty reduction, amongst others. Some but not all of these areintended to directly benefit smallholders.
 Global trends in forest policy have transformed rapidly(Rudel 2008); countries such as Lao PDR operate in a frequentlychanging policy environment heavily influenced by interna-tional standards. New concepts may be introduced in quicksuccession and the translation of these into instrumental mea-sures by government may create regulatory and institutionalcomplexity and an environment in which a multitude of gov-ernment agencies assert their legal responsibility to allocateand control access to land, resources, forests and markets. Anexpansive body of legislation variously enables and constrainsnational, provincial and district authorities, creating duplicateand sometimes contradictory rules resulting in costly red tapeand gridlock in a seemingly unworkable governance environ-ment (Katz 2010). For plantation smallholders this environmentmay act as a deterrent to compliance (Maryudi et al. 2015) andconstrain the value chain for their products.
 Smallholder teak plantations
 The establishment of smallholder teak plantations has beena long-term objective of forest policy in Lao PDR and wastranslated into practice through the Land and ForestAllocation Process (LFAP) of the early 1990s. This processfacilitated the allocation of land to individuals and house-holds for agriculture and other production, including for treeplantations (Newby et al. 2012). LFAP underpinned broaderpolicies for permanent settlement and resettlement (Lund2011), for stabilising shifting cultivation in the uplands(Ducourtieux et al. 2005), for village land reallocation(Fujita & Phanvilay 2008), and for improved use of land andthe development of land markets (Dwyer 2007).
 Through LFAP, the systematic allocation of land-userights permitted teak plantations to be legally establishedby households on up to 3 ha of degraded land for eachlabour unit (productive adult) within a family. A TemporaryLand Use Certificate (TLUC) together with a land-use con-tract was entered into. Households were required to payland tax for the first three years after planting, after which,if the terms of the contract had been complied with, theycould apply for permanent land-use rights, the plantationcould be formally registered and a land tax exemption trig-gered. The LFAP guidelines applied specific principlesintended to limit the establishment of trees in the landscape,for example river banks should be protected and only areaswith slope 25–45% used for tree planting. They also pro-vided for the allocation of land to families according tocertain socio-economic conditions, for example householdsin which one member was a civil servant but not living in a
 AUSTRALIAN FORESTRY 179
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village could be allocated one or two land parcels for indus-trial tree plantations but they were prohibited from under-taking shifting cultivation. This allowed for landaccumulation within families that were already better off,with no inherent need for an income based on woodproduction.
 While tree planting on agricultural land was and continuesto be discouraged, the requirement that degraded land was tobe the focus of plantation activities has meant that areas offallow swidden land have been converted to permanent treecrops. One of the reasons for this was the provision that anyland allocated, including agricultural land, could be returnedto the village for reallocation after three years if not usedappropriately. To retain the use rights of unutilised land,households planted trees (Newby et al. 2012), which effec-tively quarantined this land from future or alternative cropproduction, or allocation to others. It also allowed for thosehouseholds to be allocated additional agricultural land result-ing in land accumulation at the local level.
 The response to these policies has been an observedboom in teak plantations in northern Laos although esti-mates of the extent of the resource vary widely. Reportedareas of smallholder teak in Luang Prabang Province rangefrom 10 000 ha (Midgley et al. 2007) to 26 000 ha (Midgleyet al. 2017). Total areas of teak plantation in Lao PDR alsovary with estimates between 40 000 ha (Midgley et al. 2017)and 50 000 ha (DoF 2015). This ‘smallholder teak plantationresource’ is now seen by government and industry as havingthe potential to make a substantial contribution to nationalobjectives for the development of domestic wood process-ing sector (Ozarska et al. 2010), as well as provide benefits tosmallholders. However the exact extent, character and avail-ability of the resource remain unknown.
 Plantation regulations
 Forestry Law (06/NA 2007), together with Land Law (04/NA2003), set the overarching legislative framework for forestsand plantations in Lao PDR. The general intent is that theestablishment, management, harvesting and the sale of tim-ber from plantations is the responsibility of the plantationowner, with a level of oversight by government. Subordinateinstruments have been developed to guide the allocation ofland to plantations, set the technical and silvicultural require-ments for establishing plantations and promote investmentin tree plantations (Smith 2014; Smith & Alounsavath 2015).
 Incentives for tree plantation establishment are set in DecreeNo. 96/PM (2003) Regarding Commercial Tree Planting andEnvironmental Protection, including:
 ● Land used for plantations is exempt from land tax (after3 years, if planted in accordance with Law on Forestry).
 ● Compensation is payable to tree growers in caseswhere their land is to be used for public benefits.
 ● Owners of registered plantations are exempt fromreforestation fees, forestry resource fees and othertaxes in cases where the felling of planted timber isfor household use and public benefit.
 ● Owners of registered plantations are exempt fromreforestation and forestry resources fees where theuse of timber from plantations is for domestic useand for export; however income tax must be paid.
 ● Technical assistance for collecting seeds, nurseries willbe provided.
 ● There will be consideration for government-suppliedcredit for tree planting and the supply of good qualitysaplings.
 Since the late 1990s there has been a regulatory emphasison plantation registration, promoted in conjunction with anumber of donor-supported land titling projects. The originalintent behind plantation registration can be inferred from thelegislation, which emphasises ‘efficient management’, ‘qual-ity’, ‘consistency’ and ‘economic performance’. More recentlyplantation registration has been promoted and used by dif-ferent stakeholders for other purposes including plantationand land sales, government revenue, tax exemptions andincentives, land tenure security, compensation after compul-sory acquisition, to provide collateral for microfinance loansand most recently as a means to certify the origin of thetimber to reduce the risk that is has been illegally harvestedfrom natural forest. Over time plantation registration hasbecome a basic requirement to establish and demonstratethe legality of plantations and the timber they produce (Smith2014) and it is now embedded in regulatory steps throughoutthe timber value chain to the point of export.
 The regulations for other steps along the value chainincluding the harvesting, transporting, sale and export ofplantation timber have also emerged from those developedfor natural forests, and there are numerous examples ofinconsistency or omission that complicate the applicationof these rules. Some legal texts explicitly include or excludereference to plantations while in others omission is by over-sight rather than intent. Thus a general rule, which may beintended to apply to plantations because they are notexcluded, may not be applied because reference to planta-tions is not explicit. This results in the need for subsequentnotifications resulting in regulatory complexity which maynot be well communicated for implementation.
 The governance of the plantation teak value chain is char-acterised by overlapping jurisdictions and the devolution ofresponsibility for implementing and enforcing of rules fromthe central to provincial, provincial to district, district to kumban(village cluster) and kumban to village level, exacerbate the riskof misinterpretation and misapplication by authorities. Thesecomplex regulatory and governance environments haveresulted in high transaction costs which either serve to constrainindividual smallholder participation in the market or encourageparticipation in informal processes that circumnavigate therules. Weak enforcement of plantation regulations providesfurther opportunities for evasion. This regulatory complexityand red tape, together with multi-jurisdictional, overlappingand hierarchical governance has resulted in an institutionalenvironment that may be incomprehensible to smallholders.
 Farmer organisations
 The development of farmer groups, cooperatives and asso-ciations has been promoted by governments and develop-ment programs worldwide as a means of improving thelivelihoods of smallholders. They are viewed as an importantlink between growers and the market and rationales forfarmers to work in small groups (Bonitatibus & Cook 1995;NAFRI 2011) include:
 180 H. F. SMITH ET AL.
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● economies of scale● more production and income● acquisition of new skills● provision of inputs and technology● improved price negotiation power● meeting regulatory requirements.
 In Asia, while there are many examples of successful farmerorganisations based on agricultural commodities such as rice,dairy and vegetables, examples of successful tree grower orga-nisations are less common. In Lao PDR policies for the promo-tion and development of such organisations has beeninfluenced by history and economic policies and there arerelatively few examples of ‘modern’ cooperatives (Castella &Bouahom 2014) and only recently have farmers been encour-aged to organise themselves relatively independently of gov-ernment. In 2007, a smallholder coffee association in theBoloven Plateau (Association des Groupments de Producteursde Café, or AGPC) was registered with the Ministry ofAgriculture and Forestry in an attempt to obtain certificationfor smallholders in international markets. More recently, twonew decrees, the Decree on Associations (No. 115/PM, 2009)and the Decree on Cooperatives (No. 136/PM, 2010) werepassed by the Lao government in an attempt to boost theproductivity of the agriculture and forestry sector (Ling 2012).
 The current strategy for farmer organisations in Lao PDR,described by Sisanonh (2013), is as follows:
 ● Farmer organisations will develop in a diverse andevolutionary manner.
 ● Farmer organisations will be self-determined, voluntaryand independent.
 ● Affirmative action will be taken to promote and sup-port farmer organisations for women.
 ● Farmer organisations will provide smallholder farmerswith a mechanism for participating in commodityvalue chains, particularly through contract farmingpublic–private partnerships.
 The Luang Prabang Teak Program (LPTP), a partner in thisACIAR project, has been supporting the teak sector in LuangPrabang since 2008. LPTP was established with the aim ofincreasing prices paid to smallholder teak farmers by bothimproving teak management practices and enabling access tointernational markets that demand certified timber. With sup-port from The Forest Trust (TFT), LPTP has achieved accreditationfrom the Forest Stewardship Council (FSC) to certify farmergroups and processors that comply with the FSC standards(Ling 2012). Four teak grower groups have been establishedby LPTP and registered with the District Agriculture andForestry Office (DAFO).
 Study area and methods
 Study area
 The project research area was Luang Prabang Province ofLao PDR. The province is economically divided, with farmerson the plains along the Mekong River and its tributarieshaving relatively high incomes due to fertile soils and proxi-mity to the main town of Luang Prabang. By contrast, themountainous soils further inland have only limited marketaccess and government services. Here animist ethnic
 minorities (such as Hmong and Khmu), who combinedmake up most of Luang Prabang’s population, base theirlivelihoods on shifting cultivation and the collection of non-timber forest products for consumption and sale.
 Direct identification mapping to characterise the teakplantation resource
 In order to characterise the teak plantation resource, directidentification mapping was undertaken using high-resolutionaerial digital photography. The essential requirement of theimagery was that it be of a resolution that enabled consistentaccurate boundary definition and delineation of strata forsubsequent inventory. A review of available imagery wasundertaken; digital aerial photography from the NationalGeographic Department (NGD), provided by FINNMAP andcaptured in 2013–2014 was determined to be the best option.
 The study used a classification based on characteristicsthat are observable and mappable from the imagery basedon size class and canopy features.
 Teak plantations were mapped through on-screen visualinterpretation using ESRI ARC GIS to a minimum polygon sizeof 0.35 ha. Mapping of smaller polygons, 0.16–0.35 ha, wasundertaken in a 26 ha sample area within one village to allowan estimate of this additional area of plantation across theprovince.
 Ground truthing of the mapping was undertaken asrequired to identify and classify plantations using GPS-enabled ground photography. The photos were then linkedto their locations in the GIS mapping environment.
 Regulatory analysis
 The regulatory environment for smallholder plantations wasexplored through a review of available laws and regulations,systems mapping of the regulatory process and structuredinterviews of farmers.
 A system mapping approach was used to set out the legalcontext and process. Systems mapping is a common tool invalue chain analysis but less commonly applied to regulatoryanalysis. The core concept is that a complex whole may haveproperties related to the whole but that are meaningless ifviewed only in terms of the component parts (Collins et al.2015). By applying a systems-mapping approach it is possible to
 ● visualise networks to gain an understanding of con-nections between actors and regulatory processes
 ● demonstrate the interdependencies between actorsand processes
 ● identify regulatory constraints and possible solutionsat different levels in the value chain.
 Combining systems mapping with a value chainapproach, laws and other legal sources were categorisedaccording to value chain steps and sites of regulation: landallocation, plantation establishment, plantation registration,timber harvesting and removal, transport, sales, processingand export. The regulatory steps related to each activitywere then mapped out to develop a network of regulatorytasks and dependencies. Regulatory fees and costs were alsoidentified at key points on the value chain.
 Structured interviews were undertaken with farmers tounderstand their perceptions regarding one key regulatory
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process: plantation registration, which was identified duringscoping for this ACIAR project as a potential barrier to farmerparticipation in legal teak timber value chains. Interviews wereundertaken in January 2014 with 68 households in five teak-growing villages in Luang Prabang Province. Purposive samplingwas undertaken to identify farmers who owned teak plantationsand this sample was then differentiated on the basis of whethertheir plantation had been registered or not.
 Survey questions were focused on land use rights, planta-tion ownership, the registration process (where applicable) andthe perceived benefits of registration as well as timber harvest-ing and sales. Contextual information about household ethni-city, income, education and assets was also collected.
 Further information was collected through interviewsundertaken for the ACIAR project FST/2012/041 on teak-based agroforestry systems to enhance and diversify small-holder livelihoods in Luang Prabang Province. One hundredand fifty-nine households were surveyed in three districts inNovember 2014. While these interviews were designed toanalyse the role of teak in rural livelihoods, questions rele-vant to teak plantation registration were also included.
 Action research for grower groups
 Action research was chosen by the research team toencourage the development of practical solutions whichcould be jointly implemented between growers and theresearchers over the life of the ACIAR project (Ling 2014).Action research has been described as a rich and diversefamily of approaches which seek to bring together actionand reflection, theory and practice in participation withothers (Gill et al. 2010). All action research starts withidentifying the problems with clients (in this case growergroups) and then proceeds to design interventions withthe grower groups aimed at resolving these problems.The effects of these interventions are evaluated to deter-mine the extent to which the problem has been resolved,and also to learn from the results obtained before mov-ing to the next action research cycle. There are an inde-terminate number of cycles of diagnosis, planning,intervention and evaluation.
 Six cycles of action research were undertaken at regularintervals between 2013 and 2016 in the four LPTP villages ofKok Ngiu, Ensavanh, Xiang lom and Lak10 in Luang Prabangwith the grower groups. Members of the grower groups weredivided into two subgroups according to their position in thegroup, being either members of the committee or ordinarygrowers. Within each subgroup, the team used semi-structuredinterviews to identify and address constraints and opportu-nities, and convert these to an action plan for the next interval.Both subgroups subsequently came together to discuss theirdifferences and agree on a joint action plan for the group.
 All action plans were drawn up on large sheets of whitepaper and left in the village. Field notes were taken in Laoand English and typed up for later analysis.
 Results and discussion
 Teak resource characterisation
 Themapping identified and classified around 15 000 ha of teakplantations in Luang Prabang Province. Of this:
 ● 39% was classified as ‘young’, in size classes <15cmdiameter
 ● 37% was classified as ‘intermediate’, in size classes of15–25cm diameter
 ● 4% was classified as ‘mature’, in size classes >25cmdiameter.
 Twenty percent (20%) of the teak plantation area is ofmixed size class or is partially planted with other species.
 The plantations are geographically distributed across theprovince but are concentrated close to roads and rivers,indicating early take-up of the most accessible availableland. While there are some relatively large contiguousmapped blocks (up to 150 ha) these do not represent homo-genous units in classification.
 Investigation of the small, scattered teak areas found thatpatches of up to 0.07 ha could be identified reliably as teakfrom the aerial imagery, but boundaries were difficult to mapaccurately. Individual and small groups of trees were also hardto differentiate because their appearance was significantlyaffected by surrounding and underlying vegetation wherethey were located in home gardens. Characteristics in com-mon with those of other tree species resulted in false identi-fication where teak were not planted in stands.
 Plantation regulations
 The regulatory research and systems mapping revealed asubstantial body of laws and regulations relating to planta-tions and plantation grown wood in Lao PDR (Smith 2014;Smith & Alounsavath 2015) and a complex governance struc-ture (Smith 2014).
 With respect to plantation development and registration,numerous regulatory requirements were identified, althoughthe steps, incentives and fees were relatively clear in thevarious regulations and instructions.
 Each individual tree planting parcel, whether owned by ahousehold or an organization, must be registered with theauthorities concerned by:
 ● requesting that the village forestry unit conduct asurvey of the parcel; define the plantation age, methodand spacing/system of planting and tree species; andproduce a sketch map and issue a certificate
 ● preparing an application to the District Agriculture andForestry Office (DAFO), including a letter of application,a certificate of residence, a land declaration/certificateof land ownership, land tax receipts, the certificatefrom the village forestry unit and a sketch map of theplanting parcel. DAFO then issues the plantation regis-tration certificate.
 In order to be eligible for registration plantations must:
 ● be an area of 1600 m2 (1 rai)● have trees three or more years of age● be established according to the specific planting
 arrangements made in departmental instructions● have a survival rate of 80% or more based on the total
 saplings planted● have attained a height of a minimum of 5 m for fast-
 growing species and 3 m for slow-growing species.
 182 H. F. SMITH ET AL.
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There is an underlying requirement that some form ofland use right is held in order for a plantation to be regis-tered. The relationship between plantations ownership andthe demonstration of land use rights is complex. Under theLFAP, TLUCs were issued for three years and together with aplantation contract they gave a farmer the right to establisha plantation on a parcel of land in accordance with theregulations and the plantation contract. If the conditionswere met, after three years the plantation owner couldapply for both permanent land use rights and plantationregistration: however, permanent land use rights are not arequirement for plantation registration and plantation regis-tration does not confer permanent land use rights to thefarmer. Nevertheless, a de facto relationship has emergedbetween plantations and land ownership and there is ageneral assumption that ownership of trees and land co-exist; planation sales also result in land transfer.
 This issue is exacerbated through a persisting lack ofcertainty for smallholders over the term of their plantationregistration; the regulations do not specify if plantationregistration expires with harvesting. However, it is generallyunderstood that plantation registration lapses when a plan-tation is harvested if the land reverts to non-forest. This hasimplications for long-term management and harvestingregimes adopted by farmers who may be discouraged fromapplying harvesting regimes that optimise sustained woodsupply for fear of losing land use rights. Furthermore, shouldplantation owners clearfall and replant teak they arerequired to repeat the plantation registration process andmeet the associated costs again. As a result plantation own-ers typically selectively harvest a few trees as needed, leav-ing the stand relatively intact.
 Despite the incentives, the level of registration remains verylow. To date the Luang Prabang Teak Program (LPTP), for exam-ple, has completed registration for 857 plantation parcels cover-ing an area of 646 ha, an average parcel size of 0.75 ha. Given themapped teak plantation area was 15 000 ha, it can be estimatedthat around 4% of the plantation area has been registered since2008—a rate of about 100 ha per year. This sample representsonly one program, however; other estimates suggest that about10% of plantation are registered (Smith 2014). Much of the workundertaken by LPTP, which is externally funded, has been pro-active, with the team actively targeting and promoting planta-tion registration in teak-growing areas. For District and ProvincialForestry offices, operational and administrative constraints,including low levels of government funding, limit their capacityto undertake this work, which must be balanced with higherpriority tasks.
 Land tax incentives
 Exemption from paying land tax has been a long-standingpolicy incentive intended to motivate plantation owners toregister their plantations. On the basis of the low level ofregistration observed, however, the effectiveness of this incen-tive must be questioned. During interviews undertaken in thisstudy, when asked about their reasons for registering theirplantations, only 15% of plantation owners viewed land taxexemption as a benefit. Rather, farmers reported that receivinga higher wood price, obtaining legal land use rights andbecause the registration was being paid for by LPTP were themain factors in registering their plantations. Lesser benefitsincluded obtaining the plantation certificate, market access,
 selling the plantation and family benefits. For owners of un-registered plantations, the benefits of participating in the plan-tation registration process were unclear; more than 60% ofrespondents did not know what the benefits might be andonly 10% saw land tax exemption as a possible benefit.
 The relative worth of the land tax incentive can be madeapparent by comparing the costs of registering a plantationand subsequent harvesting with generating revenue fromthe sale of wood. The land tax for tree plantations rangesfrom 8000 to 25 000 LAK ha–1 depending on the type andlocation of the land. For an average teak plantation parcelof 0.75 ha this would amount to a minimum of 6000 LAK orAU$1 per year, or in the order of 180 000 LAK payable overan optimal rotation of 30 years (Hansen et al. 2005), notingin reality average rotation lengths are typically muchshorter (Fogdestam & Gålnander 2003). While regulationsspecify a fee of 1000 LAK per 1600 m2 (0.16 ha) for register-ing a tree planting parcels, or 4600 LAK per average parcelsize, the observed total costs are much higher, rangingfrom around 90 000 LAK as set out in regulations (Smith2014; Table 2) to up to 150 000 LAK per parcel (Midgleyet al. 2011) or 300 000 LAK per certificate (Schneider 2014).Farmers would rather pay 6000 LAK in land tax per yearthan up to 300 000 LAK in one payment. This cost, inconjunction with the time and effort needed to undertakethe administrative steps required, is a deterrent for planta-tion owners to comply.
 While the intent of the regulations is that all planta-tions should be registered, in reality many plantation own-ers, and some government employees, interpret theregulations as requiring plantation registration in orderfor wood to be sold and it is unsurprising that a plantationowner may opt to delay registration until just before sell-ing wood and being guaranteed of an income to offsetthat cost. Furthermore, despite requirements for planta-tion inspections to be undertaken by district forestry offi-cers, the remote nature of the resource, coupled withscarce departmental resources means that inspectionsare few and the risk of sanction is consequentially low.Checking of plantation registration is more likely at thetime of harvesting and sale when other monitoring tasksalso need to be undertaken.
 Table 1. Teak plantation mapping classification
 Class Size class (dbh) Unthinned Thinned
 Young <15cm 1 1TIntermediate 15–30cm 2 2TMature >25cm 3 3TMix diameter All 4Teak and other species (50/50) All 5Possible teak All 6
 Table 2. Costs associated with plantation registration
 ProceduresFee per ha
 (LAK)
 Average cost(LAK based on
 0.75 ha)*
 Survey fee (Kip/ha <5 ha) 80000 60000Application form 4000 4000Application stamp 5000 5000Plantation registration certificate 20000 20000Total 109000 89000
 *excludes per diem paid to government employees
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Plantation harvesting
 At the time of timber harvesting and sales, there are addi-tional procedures and substantial regulatory fees to be paid(Table 3). These fees may be incurred by the plantationowner or by a trader depending on the nature of sales.Actual costs vary, as reported by LPTP based on actualsales, by Said (2015) based on fees and charges stated inregulations, and by Midgley et al. (2011).
 In Luang Prabang farmers tend to sell trees for income onan as-needed basis, often for unplanned expenses (Ling2014) and large annual costs such as school fees (Antilla2016). Similar observations have been made of smallholderplantation practices in other countries (Rohadi et al. 2015).The immediacy of need and burdensome nature and costs ofthe tasks associated with registering, harvesting and sellingtrees act as deterrents to compliance. Individual small-holders may opt to sell wood to traders as standing treesand pass on these administrative responsibilities and costs.This reduces the price paid for wood and the potentialcontribution to farmer livelihoods (Schneider 2014; Antilla2016). According to Antilla (2016) farmers prefer to paytraders or contractors to undertake the approvals processesand harvesting operations and receive a lower price for theirwood; fees charged for approvals for harvesting can repre-sent up to 16% of the price paid to famers for standing trees(Smith, this study). Lack of familiarity with the proceduresand the opportunity cost associated with the time requiredto obtain documentation are also key considerations forfamers in Vietnam who, from an instrumental perspective,weigh up the costs and benefits of compliance, and transferthe risk of non-compliance and sanction to the trader(Hoang et al. 2015).
 For many farmers the main purpose for initially plantingteak was to gain formal land use rights, and while woodsales and wood price are lesser factors, teak contributes littleto regular household income (Table 4, this study and seealso Ling 2013; Newby et al. 2014). The factors that motivatefamers to harvest their teak are based on these values andimmediate need. Together with regulations and transactioncosts that deter compliance, these create an unpredictablesupply of wood which challenges the development of effect-ive policy measures for national wood processing industries.
 Grower groups
 Grower groups, such as those set up by LPTP, are oftenestablished to help farmers increase their participation inmarkets and control of the value chain and provide verticallinkages between individual plantation owners and wood
 buyers or processors (Castella & Bouahom 2014). In additionto providing members with services such as credit, inputsupplies, marketing and guidance, grower groups may alsoassist individuals to navigate complex regulations and toreduce costs through economies of scale. Assisting planta-tion owners to comply with plantation registration regula-tions so that they can sell wood is a key objective of growergroups in Luang Prabang.
 One of the strengths of grower groups and cooperativesis their ability to build economic capital out of social capital(EDC 2002); their effectiveness is contingent upon norms ofthe members and the legitimacy of the group administra-tors. Solidarity within the group, established through regularinteraction and a common history with broadly acceptedsocial rules, norms and sanctions are important (Castellaet al. 2011; Castella & Bouahom 2014; Baird & Vue 2015). InLuang Prabang smallholder diversity, coupled with agrarianchange and social differentiation, are thought to be impact-ing the development and the sustainability of plantationgrower groups. Ling (2014) suggests that factors that under-pin the effectiveness of the grower groups in LuangPrabang, such as trust, goodwill, connectedness and com-mon livelihood, are being eroded by increasing levels ofinequality within communities. Ling’s research supportsthat of Newby et al. (2012) who report agrarian differentia-tion has allowed better off farmers and absentee owners tocapture most of the benefits from teak plantations.
 The legitimacy of grower groups may be being under-mined by poor leadership, lack of transparency, excessivefees and cultural factors. While initial research suggestedthat this inequality appears to be undermining social capitaland a long-term commitment to join grower groups, laterrounds of action research suggested that farmers are simplypractical, being willing to join a grower group if it helpsthem to sell their timber. In 2014, an additional seven mem-bers urgently wanted to join the Xianglom growers group,and raised their displeasure during the action research meet-ing over the slow pace of receiving a free plantation certifi-cate which would allow them to sell their timber (eventhough, of course, they had ample opportunity to join thegroup over the previous four years). This highlights the
 Table 3. Costs associated with harvesting and haulage
 Costs (LAK)
 Procedure Midgley et al. 2011 LPTP, pers. comm. Said 2015
 Pre-harvest measurement of standing volume 7 700/m3 7 000/m3 8 0000/haApplication for harvesting permit Not specified 10 000/m3 5 000/m3
 Logging certificate 7 700/m3 10 000/m3 50 000/haLog measuring and grading 40 000/m3 5 000/m3 20 000/m3
 Log stamp at log landing 2 12 000/m3 10 000/m3 + per diem 35 0001 10 000/m3
 Certificate for transport 7 100/m3 30 000/load 10 000/m3
 1Where government employees are required to provide a service (for pre-harvest timber inventory) a per diem must be paid. Official per diems are stipulated inDecision No. 2348/MOF, 2008 on Public Administrative Budget expenditure Norms (Improved) – Annex IX.
 Table 4. Sources of income as a percentage of household total
 Income source
 Proportional sources of household income
 Registered plantations Unregistered plantations
 Teak 7 3Livestock 9 3Agriculture 44 36Natural wood 0 0Labour 7 5Other 32 52
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additional challenge of sustaining teak grower groups:unlike short-term crops, teak sales are not decided by sea-sonal supply, and farmers have no interest in contributing toa group when they have no timber to sell. The actionresearch showed that despite project interventions to sup-port grower groups, they were difficult to sustain due to thisirregular nature of timber sales: this not only meant that thegrowers themselves were inactive in group activities outsidethe immediate period when they wished to sell timber, but italso discouraged buyers seeking a regular supply of timber.The lack of regular timber sales meant, in turn, that therewere no meetings, which disrupted the social cohesionwithin the groups, resulting in a lack of transparency, andthen finally to disinterest or mistrust among members. Thelegitimacy of the group is thus undermined.
 These social factors, which influence smallholder beha-viour and decision-making, undermine the sustainability ofthe groups. Lack of legitimacy will affect the sense of obliga-tion that members may feel about complying with the rules ofthe group and social inequity may erode norms that maypreviously have encouraged group solidarity. Individualsmay feel no reticence about taking advantage of opportu-nities to sell outside the group if they are offered a higherprice elsewhere, since sales may be perceived to be a one-off.This is unlike rubber growers, for example, who rely on theirgroup leaders to facilitate monthly sales on their behalf (Ling2014).
 As rational actors, plantation smallholders will chooseamong alternatives based on their self-interests and calcula-tions of the expected costs and benefits of compliance orrisk of sanction (Ramcilovic-Suominen & Hansen 2012).Farmers may choose to join grower groups to obtain thebenefit of plantation registration but subsequently opt-out ifmarkets do not emerge or profits are not fairly distributed. Ifthe cost of compliance is too high or incentives to offset thisare inadequate, smallholders may choose alternative chan-nels which provide them easy access to markets but whichmay further undermine the local legitimacy of the group.
 Informal markets may be attractive because they reducered-tape and transfer the risk of sanction to other actors in thevalue chain such has middlemen, who often face indictmentfor exploiting smallholder famers and acquiring an excessivemarket share (Perdana & Roshetko 2015). In reality, however,traders provide a vital role in the teak value chain and assumemuch of the risk, both regulatory and market-based, betweenplantation and mill gate (Midgley et al. 2017). New, largelyunexplored networks between farmers, grower groups, infor-mants and traders are emerging around new economicopportunities. Individuals and groups are increasingly ableto deal directly with each other and the international econ-omy (Bainton 2009), circumventing regulatory bottlenecks inthe value chain. These networks are in need of further inves-tigation if new measures to improve the efficiency of the teakvalue chain are to be effective.
 Implications for legal and certified timber markets
 Smallholder plantations grower groups like those describedin this paper, and also in Indonesia, have been viewed asappropriate means of helping farmers meet market require-ments for legality and certification. These programs increasethe costs and effort required by growers to sell their trees withthe expected outcome being improved market access and
 price. However, these initiatives have not increased the priceor market certainty for smallholders, nor in the case of teakgrowers in Laos have they been able to accommodate theunpredictable supply associated with the factors that drivewood sales. Many farmers would rather sell a standing tree toa trader and receive immediate payment, rather than take therisk and time of harvesting their own trees and/or selling to acertified buyer as a group. In the case of grower groups,farmers feel that the benefits of group participation are notworth the costs (Ling 2015).
 Non-compliance with regulations by smallholder planta-tion owners and failings of grower groups to facilitate mar-ket access have implications for the achievement of bothlong-standing domestic policies intended to promotedomestic wood processing and newer international policiessuch as those intended to deliver legal wood to the interna-tional market. Australia, the European Union, North Americaand other countries increasingly require the demonstrationof legality for wood imports, and countries such as Lao PDRare responding through instrumental policy measuresdesigned to define legal wood, meet certification standardsand encourage the enforcement of relevant legislation.
 Programs such as the EU FLEGT-VPA pursue instrumentalapproaches to improved compliance by establishing clear defi-nitions of timber legality and strengthening enforcementefforts. Forest certification programs add a level of scrutinyover the sustainability forest practices that place a high burdenof responsibility on smallholder—conceivably at a level whichmay not be commensurate with the scale or magnitude of riskassociated with their practices (Flanagan & Laity 2015). Theyalso try to standardise the differences in smallholder practicesand judge these on the basis of criteria that are largely exter-nally lead (Kusumawati et al. 2013). Research undertaken inassociation with this ACIAR project, as with that conductedelsewhere, suggests that such approaches create additionaltransaction costs for smallholders and are unlikely to elicitcompliance (Ramcilovic-Suominen & Hansen 2012; Flanagan& Laity 2015; Rohadi et al. 2015). Furthermore the anticipatedfinancial benefits have not been forthcoming. In 2016 LPTPmade the decision not to renew their FSC certification due tolack of wood sales.
 Conclusions
 The research undertaken by this ACIAR project makes anumber of contributions to understanding of smallholdergrown teak in Lao PDR which may be useful in enhancingthe value chain and developing future policies.
 Mapping and characterising teak plantations may reveala previously hidden asset but it does not automaticallymake it available to market. It is erroneous to treat theteak plantation as a homogenous resource owned bysmallholders with a common objective. New policy mea-sures must recognise that past policy interventions haveresulted in the emergence of a complex and dynamicagrarian environment in which teak plantations havebecome an asset under diverse ownership arrangementswith multiple livelihood functions. Past incentives, such asland use rights and land tax exemptions, which wereeffective in promoting plantation development, may notbe effective in encouraging smallholders to realise theirasset in a way that also meets the needs of industry.Reforms need to consider whether existing measures are
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still valid and without this review, codifying existing reg-ulations to meet new legality requirements could create alegislative environment that is impossible for smallholdersto comply with. This may further exclude smallholdersfrom markets and pragmatic growers may choose to selltimber through informal channels at reduced prices, wherethere is a low risk of sanction.
 New entities, such as grower groups, create new networks,but also simultaneously include and exclude participants. Theireffectiveness will be contingent upon perceptions of theirlegitimacy and the degree to which they can co-opt normativedimensions of individual behaviour to deliver benefits to thegroup. Ultimately, membership of the group will be contingentupon its ability to generate more benefits than costs.
 Policies may reinforce universalising tendencies andapply generalisations about the targets of interventions,and while some level of generalisation may be necessary,the human factor cannot be overlooked when designingregulations which are intended to change human behaviour.When smallholder plantation owners are treated as a homo-genous group with ubiquitous aspirations, and their planta-tions are viewed as a common asset to meet national policyobjectives, friction may occur. Policy making and regulatoryreform needs to be expansive and take into account thenormative as well as instrumental factors that influencecompliance if they are to be effective.
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