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Abstract

Sustainability has been a primary concern for tiredtry professionals. This paper is concerned thi¢h
continuing evolution of approaches to monitor sustile forest management. It summarises the egistin
knowledge base and primary techniques and strateffie achieving socially and environmentally
acceptable SFM in various forest formations. Srvinnovation is one means for the improved
monitoring of SFM through the introduction of sdifinally based criteria and indicators. This sasibeen
developed on the basis of Dry Forest Asia Initiativm addition, their implementation has playecew kole

in interactions with local beneficiaries. Yet, rasgh on the link between service innovation andinat
resource management is scant. The paper ideniifi@ation orientation, external partner collabinat
and information capability as operant resourcem@lwith the operand resources captured under the 8
criteria and their respective field level indicatofhese antecedents are analyzed to know impasteoal|
service innovation on social economic developméthe area.

Keywords: sustainable forest management, service innova&t, community participation
1. Introduction

The United Nations Conference on Environment andel@ment (UNCED) in 1992 led the general
adoption of a concept of sustainable developmergedaon the equilibrium between three prime
components i.e., economic development; conservatiothe environment and social justice. Forestry
resources have been featured prominently at théerce and have remained high on the international
agenda for sustainable development. In pursuanteedforest Principles’ and of Agenda 21 (chaptEr
adopted at UNCED, the notion of sustainable foreahagement has been adopted in more specific and
operational terms. Criteria and indicators werenified in order of planning, monitoring and asséss
forest management practices at the national as agefbr the individual forest management unit (FMU)
level. The selection and use of suitable criterid andicators are thus one of the keys to progireshe
practice of sustainable forest management.
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These criteria and indicators are mainly intenaediefining objectives and priorities for SustaileaBorest
Management (SFM) and for monitoring progress dutivr implementation. The objective of SFM s, to
increase the adoption of forest management pradticsustain and enhance the yields of multiplelpcts,
services and values for multiple stakeholders, dlierlong term. However, the intermediate goalois t
contribute, sustain and enhance the benefits fratural tropical forests like India, by increasing
opportunities and benefits to various stakeholdEng end benefit of the project includes rural liveod
promotion; industrial timber production; and envineental services. In a way, improving the level of
adoption of scientific findings in forest manageméads to adoptive management process and hepaaf u
best practices. In India, all the forestry resosrage under the direct control of the governmeeinds, it
provides a very less scope for the innovative mamamt. However, the latest management practicés suc
as, Sustainable Forest Management (SFM), JointsEdtanagement (JFM) bring the inputs from various
stake holders and a hope to bring the service mtmmvin the management of the forestry resources.

These service innovations in the management ofralatesources have been an effective way for the
forestry organizations to accelerate its growtl @aid profitability as products or services beconoee or
less homogeneous an original competitive advantage cannot beasust (Berry, Shankar, Janet, Susan
and Dotzel, 2006). Accordingly, researchers andtii@ners are interested in explaining and preagct
key antecedents of and outcomes associated wititesénnovation in managing forestry resources. Muc
of the research on service innovation in the fest decades has addressed many considerations,
including decisions of service innovation adopt{ginambach, Barkema, Bart and Wedel, 1998; Kleijnen,
Ruyter, and Andreassen 2005), typologies (Avlonigpastathopoulou, and Gounaris 2001) of service
innovation, service innovation strategy and prod&azevic and Lievens 2004), and drivers of servic
innovation (Berry et al. 2006) mainly in the coraier scenario of the western countries. However, the
present work focuses on the importance of innowmapactices in conserving forestry resources and
highlights the need of future research in this aBgashedding light on the short and long-term besefnd
different goods/ services for different stakehoddehis forest management practice contributes tmthe
environment as well as to its various stakeholders.

As suggested by Berry et al. (2006), service intiosaaims to create new markets and hence posibili

of extending the organizational service reach. Rebe seeks to contribute to sustainable forest
management by increasing the understanding of tdstscand benefits for different stakeholders of
sustaining or replacing, managing well or degradiregural forests, by enhancing the incentives for
improved forest management through contributiomsristitutional development and policy decisionsd a
by evaluating harvesting and management recommiendato sustain commodities and environmental
values from natural tropical forests.

However, this topic has recently attracted incregsnterest from academics and practitioners (&lind
2006; Dean 2004; Pavlovski 2007; Verganti and Bag&2005; Zomerdijk and de Vries 2007), there ikelit
evidence of significant innovation in managing &irg resources. We argue that there is no full and
adequate understanding of the concept of servicevation and its role in managing forestry resosirce
Recently, the field of marketing has evolved towargervice-dominant (S-D) logic (Vargo and Luscb&0
through which we can re-examine the role of inniovatin service delivery. Compared to traditional
goods-dominant (G-D) logic, service in S-D logithe application of specialized competences (kndgde
and skills, i.e., operant resources) to provideugh goods (operand resources) that benefit aty.enti

In the present article, we argue that service iation is the process of applying specialized coepats,
consistent with S-D logic. Innovation in this coxttés the process of applying new ideas or current
thinking in fundamentally different ways, resulting significant changes. According to S-D logic,
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innovations had significantly changed the usereqyafces and their perception about the servicatgual
(Madhavaram and Hunt, 2008). Therefore, by impldingninnovative practices in service delivery,
organizations could change their method of creastadieholders value and hence positively impadt the
perceptions. Accordingly, we argue that servicévdey innovation in the SFM context, involves arien
organization viewing and addressing both valuetmeaand environmental services within an S-D logic
framework.

The purpose of this article is to contribute to therature on Sustainable Forest Management throug
service delivery innovation by developing and emepgity testing a model that attempts to explain wha
motivates service delivery innovation and, in tunfluences performance in terms of optimum utiiaa

of forestry resources. Here the performance has bemasured on the basis of Bhopal-India initiafive
SFM, which in itself is an outcome of Dry Forestidfitiative. We had three research objective¥1¢
understand the role of service innovation in SFNI t(b investigate the antecedents of service dsliver
innovation based on the Local Unit Criteria andi¢atbr Development (LUCID) for SFM, and (c) to
examine whether proposed service innovation cautrigsbetter social economic development in teohs
rural livelihood promotion.

This article makes three contributions to the #tare. First, we try to identify the nature of seevdelivery
innovation in the management of natural resourBgsstudying innovation within the framework of S-D
logic, we view service delivery innovation as dpilof a firm to create stakeholder value (Lievensl a
Moenaert, 2000). Second, based on resource adea(®ag) theory (Lusch, Vargo and Brien, 2007), we
test the links among organizational innovation m@¢ion, service delivery innovation, and perforicean
through an empirical survey with samples from 1B8MC's. Third, the results provide practical steps f
managers to understand service innovation thatesnit in better social economic development imteof
rural livelihood promotion. The article is structdr as follows. First, we review Sustainable Forest
Management in terms of S-D logic framework to idfgrthe key operant resources that facilitate smrvi
delivery innovation. Then, after describing theeash framework (Figure 1), we report the resufta o
study conducted in the Forest Management Commiti&asd at empirically testing the research model
(Figure 2). At last, we conclude with a discussiditheoretical and managerial implications and aicas

for future research.

2. Theoretical Background and Conceptual Framework

Looking into the service innovation literature, mo$ the prior innovation literature has treatedvias
innovation as product innovation. However, exteasliterature review includes the interaction (i.e.,
co-production with end users) between new servimesldpment and service delivery (Zaltman, Duncan
and Holbek, 1973). Although strategic innovatioredty (Markides, 1997) addresses a new way of
delivering new products or services to existinghew customer segments and most adequately explains
service innovation, it focuses mainly on goods (bperand resources) but not on operant resources.

As we know, R-A theory is compatible with the S<gic’'s emphasis on competences, value propositions,
and operant resources. In this study, we view serdelivery innovation from the R-A theory to bette
understand the relationships among strategic aganaational issues. R-A theory is a process thebry
competition, which asserts that firms achieve sopdiancial performance by occupying marketplace
positions of competitive advantage. Here in terfnfoest management, the competency may be achieved
in terms of optimum utilization of forestry resoas; socio-cultural benefits and better ecosystemtion

and vitality.

67



Journal of Economics and Sustainable Development www.iiste.org
ISSN 2222-1700 (Paper) ISSN 2222-2855 (Online)
Vol.2, No.6, 2011

Hence it relies on those resources that providditimea comparative advantage over its competitbhese
comparative resources, in the S-D logic perspective mainly operant resources. Figure 1 presanmts o
research framework.

Competitive | y Sustainability in
Advantage | forest management

Operant Resources »| Service Innovation

¥

Figure 1: The Research Framework

Operant resources that can be leveraged to deuglopation practices, a source of sustained corineeti
advantage, produce superior performance in ternimpfoved sustainability indicators. Further, we ar
also suggesting a direct effect between innovapi@ttices on sustainability of forestry resourdasour
discussion, we refer to the concept of applying Brdory to support service delivery innovation egsh.

To determine which operant resources facilitate@iserdelivery innovation, however, one needs a rhode
describing the resources/capabilities of a firm hod these enable service delivery innovation. oelel
has been based on the study Verganti and Buga09&)(ehat describes service delivery as beingifatsd

by organization (internal and external) and tecbggl We therefore propose a research model andestigg
that innovation practices in service delivery arainty influenced by organizational, relational, and
informational resources (Hunt 2000). In R-A theooyganizational (e.g., cultures), relational (e.g.,
relationships with partners), and informationagj(etechnology) assets are operant resources.

We further identify organizational resources asoiration orientation, relational resources as eslern
partner collaboration, and informational resouraedT capabilities. The emphasis in the literataréhe
discussion of organization, relationships, andtetdgy and their influence on service delivery ination
and monitoring of sustainable management of foyestisources. It shows the relationships that we
hypothesized exist among innovation orientatiortemal partner collaboration, IT capability, seevic
delivery innovation, and performance of sustairigbihdicators.
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Figure 2: The Research Model
3. Operationalization of Constructs

Innovation orientation of a Stakeholder: refers to an organizational openness to new idadgpropensity

to change through adopting new technologies, ressurskills, and administrative systems (Zhou, Gao,
Yang, 2005). Innovation orientation consists offbopenness to innovation (Zaltman, Duncan, and ¢folb
1973) and capacity to innovate (Bolton, 2003). Hetes been measured on the basis of individdattef

for conserving the forestry resources.

External partner collaboration: It's an important parameter for conserving ecosydbédiversity as high
degree of networking efforts took place while cowus®y the forestry resources. It has been measused)

modified scales of Kalaignanam, Shankar and Vaeadar(2007). Apart from institutional efforts (fete
committee), the organizational participation in leeging resources and capabilities with externghpes

such as universities, research institutions, custspand suppliers have also been studied.

IT capability: It includes the availability of IT infrastructurdqyuman IT resources, and IT-enabled
intangibles. It also includes the availability oPS, palmtops at the beat level. It has been medshes
scale by Bharadwaj (2000). It also includes the materization of land records and computer awareaess
the grass-root level.

Service Ddivery Innovation: It refers to the actual delivery of a service (Haihl, Berry, and
Parasuraman 1988) and the delivery of services pmudiucts to the stakeholders (Lovelock and
Gummesson, 2004). In forest management terms, & gocess of applying specialized competences
(knowledge and skills) to maintain and enhanceet@system function and vitality. It has been mesbur
by using 10 items adapted and modified from researcthe S-D logic perspective by Vargo and Lusch
(2004).

Measuring the forest sustainability: Standards for sustainable forest management typicahsist of a
number of principles which are the components @f therall goal and objective, and of criteria and
indicators which are meant to enable an assessisenhether or not the objective and its componargs
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being accomplished. In the present study, critease been formulated to describe a desired state or
dynamics of the biological or social system andwlla verdict on the degree of achievement of an
objective in a given situation. A scale consist8 afiteria and 44 indicators have been used toitarothe
forest sustainability at the National Level.

4. Hypothesis Development

In a study conducted by Zhou et al, (2005) the wation orientation has been determined as oneef th
factors for service innovation. It has been naeda key driver for overcoming hurdles and enhancin
organizational ability to successfully adopt or lempent new systems, processes, or products. Inafase
conserving forestry resources, it comes in the fofnindividual efforts to maintain the forest rescel
productivity. Therefore, innovation orientation repents the extent to which (a) an organizatiaspen to
new ideas (i.e., culture) through the adoption efvntechnologies and integrated resources and (b)
encouragement of forest management committee mentbeonsider the adoption of innovation. Hence,
we propose that the organizational ability to adapthanging or existing service depends upon iation
orientation of its individual members. We formul#te following hypothesis:

Hypothesis 1: Innovation orientation of individual JFMC memberasha positive impact on service
innovation in forest conservation scenario at 9 @et confidence level.

The Inter-organizational collaboration is importamtsupplementing the internal innovative acti\stief
organizations (Deeds and Rothaermel 2003). Therefirms need to collaborate to build greater
innovation practices and lock-in partners for theg term. Due to this firms may improve their diilio
engage in process innovation by managing theitiogiships with suppliers and customers (Kaufman,
Wood, and Theyel 2000). Therefore, we proposeittmtvative service delivery that a firm createbased

on support from external partners’ collaboratiomy(estakeholders, research institutions, and usities).
Hence, we propose that firms having stronger colations with external partners will be better at
developing new methods (approaches) of service vaetiun for conservation of natural resources.
Therefore, we hypothesize the following:

Hypothesis 2: External partner collaboration has a positive iotpan service innovation in forest
conservation scenario at 95 percent confidencd.leve

Based on the study on operant resources that buradlie resources (Hunt 2000), we propose that IT
capability is a hierarchy of composite operant veses (COR) that includes IT infrastructure, huniin
resources, and IT-enabled intangibles. Technology mfluence organizational ability to create vathat

will transform the way customers interact with dfeong. To create a new channel or method of servi
delivery, organization needs to possess this itrfresire. In terms of managing the sustainableuess, it
comes in the form of latest GPS supported infrattine; Satellite based forest fire fighting equiprseetc.
Thus, IT capability is the operant resource fora rservice that offers an opportunity to providevrand
innovative services. We hypothesize the following:

Hypothesis 3: IT capability has a positive impact on serviceowvation in forest conservation scenario at
95 percent confidence level.

Prior research has studied business performanpedifferent perspectives, such as financial pertoroe,
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business unit performance, or organizational peréorce (Wiertz, Ruyter, Keen and Streukens, 1986).
Based on R-A theory, once competitors achieve sup@erformance through obtaining marketplace
positions of competitive advantage, firms attempteverage the advantages through major innovation
practices. We therefore propose that if organipat® able to innovate in more varied ways to delive
service, they will achieve superior performancesotiyes. The criteria and indicators; are usedescdbe

a systematic approach to measuring, monitoringrepdrting SFM. C&l indicate the direction of change
as regards the forests and also suggest the wagsptalite the process of SFM. Hence, we postulete t
following:

Hypothesis 4: Service innovation in forest management has aipesmpact on sustainability of forestry
resources.

5. Research M ethodol ogy

The Sudy Ste: To achieve the purposes of the study, the fieldadiads been collected through 126 JFMC
members under localized community biodiversity pragme (L-CBP) at Marwahi (North Bilaspur)
Forest Division in the state of Chhattisgarh, Indidt is one of the project site where C&I approadbr
SFM is being implemented with the help of Internatial Tropical Timber Organization (ITTO), Japan.
The division is rich in species diversity and thependency of local community on the forest resowce
relatively higher. The forest division is locatectween 8148’ to 8224’ E longitude and 228'to 23 7’
N Latitude. As per the Champion & Seth’s (1968) sHification of Forests Types of India, forest ofdh
division has been classified under the 5B {.@ry Peninsular Sal Forest. The criteria and inditar
approach has been used to develop a site-spec#ico$ criteria and indicators for Marwahi Forest
Division, North Bilaspur. This set has been devedmpon the basis of Bhopal-India initiative for SFM,
which in itself is an outcome of Dry Forest Asia itiative.

Design/methodology/approach: The research plan is deductive in nature as theryhbuilding process
precedes the data collection process. The datactiolh has been done using a 24 item scale (Forest
Sustainability Index) refined from previous studi®@s measure the scale internal reliability comsistes,
alpha value has been found out between 0.76 and @@®&eeding the 0.70 benchmark suggested by
Nunnally (1978). A set of hypotheses has been deeel pertaining to potential predictors of two idist
facets (Operant and Operand resources) of semite/ation and the impact of the latter on the messsu

of forestry indicator performance in terms of, e@se in bio-diversity, soil and water conservatfongst
production of NTFP’s and socio-economic developnadrthe village. Path analysis using SEM technique
has been used for the data analysis.

Measure: All constructs in the study has been measured usinjple items. A five-point likert scale has
been used to capture the variables and indicaorsit The scale has been adopted from previousestudi
and checked for scale reliabilities (coefficieft It consists of total 30 (6+24) items to operatilize 5
construct level variables. The 6 item scale has hesed to measure service innovation (SI) and &4 it
FMU level Criteria and Indicator scale has beerdusemeasure the construct of Innovation Orientatio
External Partner Collaboration, Information Teclugy Capability and Forest Sustainability Index.
However, the final questionnaire for 10, EPC andhi@s been adopted from various authors apart from
ITTO scale.

S.No | Measure | Construct and indicator | Scale Questionnaire adopted from
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re

variables Reliability
(@)
1 10 Innovation Orientation 0.76 Burns and Stalker (1977)
2 EPC External Partnel 0.79 Faems, Looy, and Debacke
Collaboration (2005)
3 IT Information Technology 0.81 Bharadwaj (2000)
Capability
4 Sl Service Innovation 0.76 Vargo and Lusch (2004)
5 SFM Forest Sustainability Index | 0.87 Kotwal P.C. et.al (2006)

Table 1: Construct indicator variables and scale reliapililues

The Descriptive statistics for tteelected variables are,

Variables 10 EPC IT Sl SFM
Sample Size 126 126 126 126 126
Mean 3.563 4.453 2.113 3.652 4.120
Standard Deviation 1.467 0.564 0.478 1.510 0.893
Skewness -0.913 -0.343 -0.221 -0.212 -1.513
Table 2: The Descriptive statistics for tlstudied variables
The correlation table among the variable and cronkalpha along the diagonal is as,
1 2 3 4 5
1 | Innovation Orientation (0.76)
2 | External Partner 0.231** (0.79)
Collaboration
3 | Information Technology 0.198** 0.301** (0.81)
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capability
4 | Service Innovation 0.495* 0.201** 0.256** (0.76)
5 | Forest Sustainability Index 0.219** 0.136** 0.436** | 0.524** (0.87)

** Correlation is significant at the 0.01 level ailed), * correlation is significant at the 0.0%el (2
—tailed), Note: alpha values in the parenthesisgisith the diagonal

Table 3: The correlation table among the variable and aiohis alpha along the diagonal

6. Data Analysisand Results
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Figure 3: The path coefficient values in the studied model

We used structural equation modelling techniquettier data analysis. AMOS 18.0 has been used for the
path analysis. A review of the literature indicatbdt empirical testing of service innovation irrefstry
performance is quite less, it worked as a piontglysin this domain. Based on the 4 proposed hygxsb,
the effect of mediator variables has been studRabult shows the significant relationship of inndsa
orientation and external partner collaboration giévice innovation. Both together explained 15d%he
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total variance. Collaborative competence has fanbdave a positive and significant effect (r=0.408,
0.001).

The main effect model has been explained usingsthestural equation modelling. The structural model
with relevant path coefficients has been mentionetthe Figure 3. SEM takes a confirmatory approch
test the dependence relationships and account édasanement errors in the process of testing theemod
The assessment of model fit has been done usingatiwus fit indices. The testing of moderator efffeas
been done using a interaction variable. The resfiltise SEM for main effects are shown in the table

AGFI
0.751

PGFI
0.812

NFI
0.962

TLI
0.855

CFI
0.862

PNFI
0.813

RMSEA
0.721

RMR
260.0

2/df
3.115

Table 4: SEM model fit summary

The chi-square/ df ratio of 2 to 3 is taken as goodcceptable fit (Bollen, 1989; Gallagher, Tingda
Palmer, 2008). The various incremental fit indiceslude the Normal Fit Index (NFI), comparative Fit
Index (CFI) or the Tucker-Lewis Index (TLI), witlhuggestions for a cut of 0.90 for a good fitting rabd
(Hu and Bentler, 1999). Further the absolute fiteix of Adjusted Goodness of Fit Index (AGFI) isajer
than the minimal 0.75 cutoff (Gallagher, Ting ararfer, 2008). The multiple R square for the model i
0.612.

The first hypotheses (H1) focus on the interrefahops innovation orientation and extent of service
innovation among the stakeholders. Similarly secand third hypothesis (H2 and H3) focused on the

external partner collaboration and IT support veifient of service innovation respectively. In phesent
model the direct effect and indirect effect (meelibby burnout) has been summarized as,
Hypothesized Relationship Estimate P-value
Service Innovation < Innovation orientation 0.371 0.002
Service Innovation < External Partner Collaboration  0.291 0.000
Service Innovation < Information Technology 0.072 0.004
support
Forest Sustainability < Service Innovation 0.471 0.050
Indices

Table5: Path coefficients from the SEM analysis

It can be seen from the SEM results that all theatliand indirect relationship has been found ficanit
(p<0.05). The direct estimate of Job demand anddsdurce on performance and turnover intentions ha
been found significantly higher than the indireffeet (mediated by burnout). It signifies that ternout
partially mediates the overall effect (lowering #stimate value with a significant relationship).
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7. Discussion and Conclusion

With the rapid pace of structural change in thee§brmanagement practices, service innovation and it
relationship with forest sustainability performanbave increasingly attracted the attention of both
researchers and practitioners. In this study, westigated the role of service delivery innovates a
mediator in a causal framework concerning the Viith service innovation antecedents and the impéct
innovation on SFM practices. The Assessment of inffiitde SEM using the model fit indicegZ = 15.04,

p = .087, RMSEA= .072, NFI = .96, NNFI = .95, CFl 86, SRMR= .026) explains 62% of the total
variance.

The primary findings suggest that (a) innovatioremation and external partner collaboration arekéy
drivers that lead to service delivery innovatio) ervice delivery innovation leads to improved
management of forestry resources and in turn isadtdity of forestry resources. Further, resulowsis
that incorporating service innovation in sustaieatdrest management techniques significantly coutei

to the rural livelihood generation and hence sedonomic development of the area.

8. Implicationsfor Research

Our results have three significant implications fesearch. First, our study highlights the S-D dogi
perspective to link service delivery innovation,tlwithe overall performance of the sustainable fores
management programme. The study has been foundeyigmthis direction as no previous other study ha
been made in this direction till date. Further, shedy has investigated the role of operant ressuirc the
service innovation on overall performance of thegpamme.

This study provides encouraging evidence for tlmeiee innovation modes that integrate service pfers’
competences, services, service channels and stdkeho Delivery innovation reshapes the user’s
behaviour and helps organizations innovate senatee with end users (co-creation value with thd en
users). Further, this study develops robust insighto the effects of innovation orientation and |
capability on system performance. More importantlg, propose that this research model is a moraldait
framework of service innovation than others in tlierature because it includes not only intra
organizational components (i.e., innovation origataand IT capability) but also inter organizatbones
(i.e., external partner collaboration).

9. Implicationsfor Practice

This study is having has various significant imations for practice. If an organization can create
advantage in operant resources, it not only can gampetitive advantage in the marketplace but also
sustain its resources for the longer term. In ttevipw of sustainable forest management practmest
managers as well as forest conservation group memged to foster creativity in conservation padi
train employees to accept or adopt any radical ideas for putting up into the indicator list andrelep an
innovation environment or culture of openness wittlie organization. With regard to IT capability, |
plays a critical role in the implementation of seevinnovation practices, especially in corporatms.
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However in the current study, with regard to thstaimable forest management practices, it includesof
GPS in forest monitoring and satellite based eqeipsiin forest fire fighting.

As for external partner collaboration, inter orgaational collaboration is important for supplemegtihe
internal innovative activities of organizations @ds and Rothaermel 2003; Kalaignanam, Shankar, and
Varadarajan 2007). This means that forest developmathorities need to collaborate with agenciks, li

soil and water conservation, horticulture and otiediversity conservation authorities that offéfetent
operant resources to facilitate service innovatioforest conservation. Second, considering themdint
types of service innovation already popular wite fbrest department, we recommend that organization
evaluate the risks/benefits of offering new serige both existing and new stakeholders. Third séhe
service innovations in forestry sector will playcatical role in facilitating superior forest maragent
practices. Once successfully implemented in onestomanagement unit, the same can be replicated to
different other units and hence larger forest anes come in the preview of SFM practice of critearad
indicator approach.

10. Limitations and Future Research

Even though this study offers valuable insight® isérvice innovation in forest management practites
still has some limitations. First, the study wasdacted with only 126 JFMC's of Marwahi Forest Biain,
so the generalization of the results may not bdiegdge to other forest areas especially belongingther
forest types. Second, the research model is basdideocross sectional data and is thus essentiadtatic
perspective. It may be worthwhile to study thetieteship between service innovation and sustaiitgluf
forestry resources over time to explain the effeétsinovation on performance indicators and atdong
the time lag effect in picture. This consideratisnespecially important because of the central ajle
innovation in this study. The effects of servicedmation on forestry indicator performance may bet
immediately apparent. Third, the three operarduezes may not be sufficient to cover the entimpsoof
the study. Here we did not address the properfigeeopartner collaboration (e.g., governance $tinec
power, trust, etc.).

Further, as this empirical study included only sefforted data, future research should capturedhes of
view of external partners. The in depth case studnight add to our knowledge in the same subject
especially in the preview of national and localigsdicators of forest sustainability measurement.
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Appendix 1: Refined set of Criteria and Indicators at FMU Le{#006) based on Bhopal- India Process

Criteria Indicators

Criterion 1: 1.1 | Forest area under encroachment

Increase in the extent of forest and.2 | Area of dense, open and scrub forests

tree cover 1.3 | Tree cover outside forest area

2.1 | Area of protected eco-systems (Protected Areas)

Criterion 2: 2.2 | Status of locally significant species
Maintenance, conservation and (a) Animal and (b) Plant species
enhancement of biodiversity 2.3 | Status of non-destructive harvest of wood armh-Wood

Forest Produce

Criterion 3: 3.1 | Status of natural regeneration

Maintenance and enhancement|&-2 | Incidences of forest fires
ecosystem function and vitality | 3.3 | Incidences of pest and diseases

Criterion 4: 4.1 | Area under watershed treatment
Conservation and maintenance |of-2 | Area prone to soil erosion
soil and water resources 4.3 | Soil fertility/Site Quality

5.1 | Growing stock of wood

Criteria: 5.2 | Increment in volume of identified species ofodo
Maintenance and Enhancement qg‘ 3

Forest Resource Productivity

Efforts towards enhancement of forest proditgtiv
(&) Technological inputs
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Criteria 6 6.1 | Recorded collection of Non-Wood Forest Produce
riteria 6:
L 6.2 | Direct employment in forestry and forest baseldistries
Optimization of forest resour B i
utilization 6.3 | Contribution of forests to the income of forest daplent
people
7.1 (a) Number of JFM committees and area(s) protecteg
them
(b) Degree of people’s participation in managemand
Criteria 7: benefit-sharing
Maintenance and enhancement| of (c) Level of participation of women
Eoma}!.,t cultural  and SPINuar7 5 1T Use  of indigenous technical knowledge: Idecdiiion,
enetits Documentation and Application
7.3 | Extent of cultural/sacred protected landscafmssts, trees|,
ponds, streams, etc. (a) Type and area of landscap
(b) Number of visitors
8.1 | Existence of policy and legal framework
Criteria 8: 8.2 | Number of forest related offences
Adequacy of Policy, Legal and8.3 | Forest Resource Accounting
Institutional framework (a) Contribution of forestry sector to the GDP
(b) Budgetary allocations to the forestry sector
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