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ABSTRACT 
Public engagement is important for improving outcomes of social- 
ecological systems management. We used a social justice theoretical 
framework to measure residents’ attitudes toward public engagement 
processes and satisfaction with outcomes of a restoration project in 
Western Montana. We predicted process control and decision control 
domains of procedural justice would significantly predict stakeholder 
satisfaction, with decision control partially mediating the relationship 
between process control and satisfaction. We tested these predictions 
using a path analysis of intercept survey data collected from residents 
within the project area. We found process control had a significant 
and positive effect on satisfaction but was fully mediated by decision 
control, suggesting that successful engagement requires opportu-
nities for stakeholders not only to participate but to clearly shape 
decisions and outcomes. We discuss implications for public 
engagement, human dimensions research, and social monitoring of 
social-ecological systems. 
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Introduction 

Stakeholder engagement is well established as an effective and necessary means for 
improving social-ecological systems (SES) management (Higgs 1997; Reed 2008; Couix 
and Gonzalo-Turpin 2015; Metcalf et al. 2015; Virapongse et al. 2016). Ecologically, SES 
management is successful when it bolsters diversity and system function (Berkes, Colding, 
and Folke 2003; Wortley, Hero, and Howes 2013). Social success in SES management is 
multifaceted, and ranges from the degree of stakeholder support for management action 
to improved human well-being following project completion (Adger 2000; Palmer et al. 
2005; Aronson et al. 2006; Woolsey et al. 2007). While both ecological and human 
dimensions are important to management success, there has been a disproportionate 
emphasis of research on ecological outcomes (Wortley, Hero, and Howes 2013). 
Recent efforts have sought to broaden the focus of research and management to include 
all SES elements and their interrelationships (Clewell and Aronson 2013; Virapongse 
et al. 2016). 

Engaging stakeholders can bolster SES management outcomes by leveraging diverse 
viewpoints, facilitating learning, building trust among partners, and increasing support 
for project implementation (Olsson, Folke, and Berkes 2004; Palmer et al. 2005; Reed 
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2008). Public engagement also offers a promising means for increasing satisfaction and 
acceptance of SES management efforts (Lauber and Knuth 1999; Schultz, Folke, and Olsson 
2007; Woolsey et al. 2007; Arnold, Koro-Ljungberg, and Bartels 2012). To achieve these 
outcomes, practitioners must meaningfully engage diverse stakeholders in fair decision 
making processes (Palmer et al. 2005; Woolsey et al. 2007; Reed 2008). 

Means for effective public involvement differ in form and style, including face-to-face 
interactions, public forums, online interactions, or workshops (Chess and Purcell 1999); these 
tools engage stakeholders to various degrees along a continuum from informed to fully 
empowered (Arnstein 1969; Germain, Floyd, and Stehman 2001; Lukensmeyer, Goldman, 
and Stern 2011). Multiple methods of engagement can be employed in combination to incor-
porate myriad perspectives and values, and to broaden the scope of alternatives (Laird 1993; 
Smith et al. 1999; Druschke and Hychka 2015). Allowing flexible participation options may 
help facilitate ongoing engagement throughout projects’ lifespans (Stringer et al. 2006; Met-
calf, Metcalf, and Mohr 2017). Regardless of where they fall on this continuum, successful 
engagement methods help stakeholders to feel that their perspectives were represented and 
that they had acceptable opportunities for participation, even if they were not fully exercised. 
Interpersonal interactions and mutual understanding resulting from these opportunities 
enhance social learning and facilitate desired outcomes (Reed et al. 2010). Many authors have 
concluded that managers should ensure stakeholders’ time is well spent, their ideas are heard, 
and opinions considered (Smith et al. 1999; Smith and McDonough 2001; Lukensmeyer, 
Goldman, and Stern 2011). 

Despite this strong theoretical work, there have been few efforts to quantitatively 
investigate how participation and the subsequent influence of public input on decisions 
affect stakeholder satisfaction with SES management. For instance, is it sufficient for 
stakeholders to express themselves, or does their satisfaction depend on clearly understand-
ing how their input was considered and used to shape decisions? In this article, we frame 
public engagement using social justice theory and quantitatively explore relationships 
among justice constructs and stakeholder satisfaction to inform SES management. 

Social Justice 

Legal and organizational scholars have long used social justice theory to identify and 
describe equity. Adams (1965) identified feelings of inequity which manifest when a person 
perceived an inconsistency in the ratio of inputs to outcomes between themselves and 
others. Subsequently, ideas of fairness became popular in psychology and philosophy, a 
domain often defined as “distributive justice” or the “fairness of outcome distributions 
or allocations” (Colquitt et al. 2001, 425; Adams 1965; Rawls 1971). Another domain, 
procedural justice, is defined as, “the fairness of procedures used to determine outcome 
distributions or allocations” (Colquitt et al. 2001, 425).1 Distributive justice and 
procedural justice are distinct (Sweeney and McFarlin 1993) but strongly related concepts 
(Cropanzano and Schminke 2001) with complex interactions (Brockner and Wiesenfeld 
1996). For example, fair procedures may mitigate reactions to less than ideal outcomes, 
whereas unfair procedures may undermine support for otherwise acceptable outcomes. 
Conversely, poor outcomes may increase retrospective critique of procedures, whereas 
good outcomes may alleviate legitimate process concerns (Van den Bos, Vermunt, and 
Wilke 1997). Except in extreme circumstances when outcomes violate moral convictions 
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(e.g., Bauman and Stitka 2009), perceptions of the process used to determine outcomes are 
usually positively related to perceptions of outcomes themselves. 

Procedural justice was originally articulated and defined by Thibaut and Walker (1978) 
and Leventhal (1980). These authors established that divergent procedures affected 
perceptions of fairness in legal proceedings (see Bobocel and Gosse 2015 for a review). 
Two complementary yet distinct dimensions of procedural justice include process control 
and decision control. Justice in the process, or process control (PC), exists when 
“procedures provide opportunities to voice an opinion,” whereas justice of the decision, 
or decision control (DC), exists when participants are able to exert “influence over out-
comes” (emphases added; Colquitt and Rodell 2015, 189). Although others have suggested 
additional complexity to the concept (e.g., Leventhal 1980; Colquitt et al. 2001), these two 
dimensions of procedural justice can be powerful mechanisms for understanding how 
public engagement efforts might influence perceptions of equity, particularly because they 
can be operationalized by managers to enhance outcomes (Colquitt and Rodell 2015). 

Social Justice and Natural Resources 

Although much of social justice theory has been developed in legal, organizational, and 
workplace fields, a few important contributions appear implicitly and explicitly in natural 
resource contexts. Some authors have investigated how fair processes (i.e., procedural 
justice) and equitable outcomes (i.e., distributive justice) impacted environmental 
management (e.g., Lachapelle and McCool 2005; Reed 2008; Leciejewski and Perkins 
2015). Lachapelle and McCool (2005) illuminated the potential for equitable participation 
to bolster a sense of process “ownership” by stakeholders. Reed (2008) demonstrated how 
increased participation improved equity and empowerment, among other important out-
comes. Leciejewski and Perkins (2015) showed how inequity in engagement processes 
led to disputes which undermined collaborative efforts. 

Although these studies and others suggest that both dimensions of justice are important, 
and that equity is essential to collaborative projects (e.g., Dalton 2006; Chase, Decker, and 
Lauber 2004), others have emphasized the salience and primacy of procedural justice, de- 
emphasizing the role of distributive justice. From this perspective, because equitable 
outcomes do not require equal division of resources among stakeholders, they can be 
described more simply as outcomes which affected parties agree are fair (Chase, Decker, 
and Lauber 2004; Dalton 2006; Leciejewski and Perkins 2015). For example, Germain, Floyd, 
and Stehman (2001) examined stakeholder perceptions of efficiency, effectiveness, and 
equity in procedures and outcomes associated with an appeal of one US National Forest’s 
management decisions. Their results showed a strong connection between perceived pro-
cedural inequities and stakeholder discontent, regardless of resource allocation (Germain, 
Floyd, and Stehman 2001). Smith and McDonough (2001) explored notions of justice using 
focus groups during two separate stages of a management project and found that parti-
cipants were unsatisfied simply because engagement processes did not fully capture their 
voices and failed to represent their concerns (Smith and McDonough 2001). Still others have 
indicated that failed procedures lead to disinterested participants, and that increased 
fairness could have provided myriad benefits (Lawrence, Daniels, and Stankey 1997). 

Although natural resource studies have emphasized the importance of procedural 
justice, they have not explicitly considered its unique dimensions (i.e., process control 
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and decision control), operationalized them as distinct measures, nor compared their inde-
pendent and combined effects on outcomes. According to social justice theory, increases in 
either process control or decision control dimensions of procedural justice should lead to 
improved outcomes (Houlden et al. 1978; Lind, Kanfer, and Earley 1990). However, 
outcomes may not depend simply on one or the other, but rather on whether both are suf-
ficiently provided. For example, without opportunity to voice an opinion (process control 
absent), it is difficult to influence outcomes (decision control unachievable; Tyler and 
Blader 2003; Lachapelle and McCool 2005). Exceptions to this logic may be found in 
instances where opportunities were limited at the individual level but robust at the group 
or aggregate level (i.e., strong representative decision making structures). Some research 
has suggested that outcomes can be negatively affected when people were allowed to par-
ticipate (Process Control present), but their input was not considered (Decision Control 
absent; Firestone 1977; Burchfield 2001). Other researchers have raised similar questions 
but did not definitively answer them. For example, are people happy with processes where 
they were allowed to provide input, even if that input did not clearly influence the outcome, 
or are they less satisfied with outcomes when they feel their input was solicited, but not 
considered (Smith 1998)? Must people see how their comments shaped outcomes to be 
satisfied (Lachapelle and McCool 2005)? Past studies in this realm have been almost 
exclusively qualitative or descriptive, leaving a need for empirical work to establish reliable 
measures of justice constructs and test relationships among them, both in environmental 
management fields and the social justice arena more broadly (Konovsky 2000). 

Public engagement processes for SES management may benefit from expanded 
consideration of these social justice constructs. For example, the National Environmental 
Protection Act (NEPA) requires opportunities for public comment but does not explicitly 
require demonstration of how or if stakeholder input influenced decisions (Hoover and 
Stern 2014a). When considering NEPA comments, regulations and planning documents 
guide decision makers to prioritize comments that are scientifically and legally sound, as 
well as substantive and able to improve management decisions (Predmore, Stern, and 
Mortimer 2011). Prioritizing comments may help decision makers to avoid legal battles 
by removing value-oriented comments in favor of scientifically sound ones, or by simply 
focusing on those comments they believe are relevant to management decisions (Hoover 
and Stern 2014a). Regardless, this process emphasizes process control without demonstrat-
ing a clear link to decision control (Hoover and Stern 2014b). Diminishing decision 
control, no matter the rationalization, may alienate stakeholders and reduce satisfaction 
(Burchfield 2001; Innes and Booher 2004; Lachapelle and McCool 2005). 

To guide successful public engagement efforts, managers and researchers must under-
stand more fully the effects of Process Control and Decision Control on SES management 
outcomes. Satisfaction can provide a useful measure of social outcomes of SES manage-
ment. Satisfaction constructs developed in the marketing and customer service literature 
traditionally emphasized the importance of meeting and exceeding the expectation of 
the “customer” (Lee, Graefe, and Burns 2004). This concept has been widely used in other 
fields to understand the tension between people’s expectations and perceived outcomes. 
There is general acceptance that satisfaction is a multidimensional concept, based on an 
individual’s perceptions, and can be influenced by many factors. In natural resource set-
tings, researchers used recreation visitors’ satisfaction to capture a range of their experi-
ences (Manning 2011). Although SES management is inherently different than 

SOCIETY & NATURAL RESOURCES 7 



traditional businesses or even recreation experiences, the idea that the public uses their 
expectations for how they should be engaged to evaluate their actual engagement can have 
implications for SES management goals. Satisfaction captures the idea of positive social 
impact, a foundation of SES management success. Satisfied stakeholders are more likely 
to support project outcomes politically and financially, reducing time and cost while 
increasing public ‘ownership’ of decisions (Lachapelle and McCool 2005; Thompson 
et al. 2005). 

Hypotheses and Predictions 

We sought to understand how process control (PC) and decision control (DC) dimensions 
of procedural justice related to stakeholder satisfaction with the outcomes of an SES 
management project. Specifically, we hypothesized that: 

H1:  Engagement efforts must incorporate both the Process Control and Decision Control 
dimensions of procedural justice because Decision Control directly affects stakeholder 
satisfaction whereas Process Control affects stakeholder satisfaction both directly and 
indirectly through Decision Control. 

Based on this hypothesis, we predicted the following (Figure 1): 
Prediction 1 (P1):  Process Control will have a significant positive effect on stakeholder 

satisfaction. 

Figure 1. Conceptual diagrams showing (a) hypothesized relationships among process control, 
decision control, and stakeholder satisfaction, and (b) final path model. Solid arrows in (a) represent 
hypothesized relationships. Solid arrows in (b) represent significant paths between constructs. Dotted 
line in (b) represents a nonsignificant (ns) path. Paths in (b) are labeled with standardized path 
coefficients, R2, and p-value indications (*p < 0.001).  
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P2:  Process Control will have a significant positive effect on Decision Control. 

P3:  Decision Control will have a significant positive effect on stakeholder satisfaction. 

P4:  Decision Control will partially mediate the relationship between Process Control and 
stakeholder satisfaction. 

These predictions build from a proposition that stakeholder satisfaction with SES 
management depends on the provision of both the Process Control and Decision Control 
dimensions of procedural justice. From this, we predicted stakeholders’ satisfaction would 
be positively related to the opportunities they had to provide input, and to substantively 
shape outcomes. Without the opportunity for participation in decision making (i.e., no 
PC), we predicted stakeholders would be less satisfied. If such an opportunity was afforded, 
but the input given was not clearly incorporated into final decisions (i.e., no DC), we 
predicted satisfaction may be improved, but only marginally. We predicted significantly 
higher satisfaction only when people perceived they were given opportunities to participate 
and that their voices shaped outcomes. 

Study Area 

The Clark Fork River flows north from its headwaters near Butte, MT through the Deer 
Lodge Valley and west to its confluence with the Blackfoot and Bitterroot Rivers near 
Missoula, MT. Near its confluence with the Blackfoot River lies the communities of 
Bonner, West Riverside, Pinegrove, Piltzville, and Milltown (hereafter: Bonner-West 
Riverside), home to approximately 1,717 residents (US Census 2015). In the late 1860s, 
gold discoveries throughout the watershed led to a century of extractive industries that 
polluted the watershed (Quivik 1998; Woelfle-Erskine, Wilcox and Moore 2012). In 
1908, a need for energy to power homes, businesses, and a lumber mill in Bonner-West 
Riverside prompted construction of the Milltown dam, which disrupted the flow of the 
Clark Fork and created Milltown reservoir (Brooks 2015). Shortly after its completion, 
an historic flood washed mining contaminants 125 miles downstream from Butte to the 
dam (Moore and Luoma 1990). Along the way, contaminants accumulated in the flood-
plains with several million cubic yards settling in the reservoir behind the dam (Moore 
and Luoma 1990). From 1908 until its removal in 2008, the iconic dam and reservoir pro-
vided recreation opportunities for nearby residents who swam, fished, and enjoyed viewing 
wildlife (Brooks 2015). 

In 1980, the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA, colloquially known as Superfund) was passed, which allowed designation of 
sites requiring remediation due to industrial activities with expansive and destructive 
environmental impacts. The Clark Fork River upstream from Bonner-West Riverside 
was designated a Superfund site in 1983 and remains one of the largest Superfund sites 
in the United States (Woelfle-Erskine, Wilcox and Moore 2012). This designation aided 
remediation whereas restoration efforts have been supported by a $260 million settlement 
awarded in 1999 to the State of Montana from BP-ARCO (which purchased the Anaconda 
mining company, originally responsible for much of the contamination). Restoration has 
entailed removing Milltown dam, draining Milltown reservoir, extracting contaminated 
sediments, and engineering a new river channel. The 2008 removal of the dam’s 
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powerhouse allowed the Clark Fork and nearby Blackfoot rivers to run free for the first 
time in over a century (Brooks 2015). Numerous NGOs, state, federal, and private agen-
cies/organizations, and tribes were involved in community outreach and restoration efforts 
(Metcalf et al. 2015). Among the goals of the restoration effort were community-focused 
items such as the installation of state parks on either side of the river. At the time of this 
study, the removal and restoration of the Milltown Superfund site are complete although 
certain goals, such as the state park on the Bonner-West Riverside bank of the river, remain 
unfinished. 

Methods 

Data were obtained using an intercept survey of randomly selected residents of Bonner 
West-Riverside, Montana. An address-based sample (n ¼ 894) was purchased from Survey 
Sampling International (SSI). This initial sample size was selected to achieve approximately 
200 responses based on the overall population, an anticipated completion rate of 20 percent, 
and a desired sampling error of 5 percent (Dillman, Smyth, and Christian 2014). Research 
questions and methods were approved by the University of Montana Institutional Review 
Board prior to survey administration. The homes at each address were visited in person 
from late January to the end of March 2016. 

All respondents were at least 18 years of age and had lived in the Bonner-West Riverside 
area for at least 3 years; newer residents were not included due to limited experience with 
public engagement efforts throughout the restoration process. Respondents were provided 
cards detailing response options, whereas interviewers read questions and recorded 
responses on an electronic tablet using the Qualtrics survey package (Qualtrics 2016). Resi-
dents who declined the in-person survey were offered a postcard with a unique URL to 
allow online completion of the survey.2 

Respondents were asked about their opportunities for engagement and satisfaction with 
outcomes regarding removal of the Milltown dam and the Clark Fork River cleanup. 
Process Control and Decision Control were measured with eight independent items, 
replicating previous authors’ measures where possible and employing new measures 
developed from social justice literature where existing measures were unavailable or 
inapplicable (see Table 1 for all items). Overall satisfaction was measured with four items 
adapted from previous satisfaction research to fit our specific study area and context 
(Oliver 1980; Lee, Graefe, and Burns 2004; Burns and Graefe 2006). 

Composite scores were calculated as the mean of the summed items within each 
construct. We used reliability analysis to assess the consistency of item responses for all 
composite variables (Cronbach 1951). We tested for multicollinearity using variance 
inflation factor (VIF) procedures with a cut-off of <5.0 for each explanatory variable 
(Craney and Surles 2002). We confirmed other regression assumptions by conducting 
residual analyses for each linear regression, testing for influential outliers using Cook’s 
D with a cut-off of D > 4.0/n (Cook 1977; Bollen and Jackman 1985) and with residual 
plots and tests, and confirming normality via normal quantile plots and Shapiro-Francia 
tests. We used factor analysis with multiple orthogonal rotations to verify the distinct 
dimensions of procedural justice. 

To determine whether Decision Control partially or fully mediated the relationship 
between Process Control and satisfaction, we conducted a path analysis of our 
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hypothesized relationship by sequentially testing: (1) Process Control effect on satisfaction, 
(2) Process Control effect on Decision Control, and (3) combined effects of Process 
Control and Decision Control on satisfaction (Figure 1). We used a p-value of 0.05 to 
determine significance (Baron and Kenny 1986; Vaske 2008). We included a variety of 
covariates including education, gender, age, income, reported participation (i.e., attended 
meetings, wrote letter to the editor, and contacted elected officials), and importance of 
various management objectives. We also included an interaction term of Process Control 
by Decision Control. We used the Sobel (1982) test for indirect mediation effects to 
confirm the indirect effect of Process Control on satisfaction via the mediator, Decision 
Control. We completed all analysis in R using psych, psy, nortest, and udsm packages 
(R Development Core Team 2014). 

Results 

Initial sample size was 894. Of these, 36 addresses were vacant lots (usually in trailer parks), 
15 were unoccupied houses, 122 were inaccessible (e.g., due to locked fences, threatening 
dogs, or no trespassing signs), 238 had no physical address (i.e., PO Box only), and 66 were 
owned by residents who were not eligible for participation because they had lived in the 
area less than 3 years, resulting in a total possible sample of 417. Completed surveys totaled 
123, resulting in an overall response rate of 29.5 percent (123/417). Survey mailings to 
nonphysical locations and follow-up contacts were not possible due to limited resources. 

Table 1 shows item wording, mean scores with standard deviations, and Cronbach alpha 
scores for composite variables. Cronbach alpha scores were all well above the 0.65 cut-off 

Table 1. Item means, standard deviations, factor loadings, and Cronbach α for composite variables. 
Composite variable and nested itemsa Mean SD Factor loadingb Cronbach α  

Process control  3.1  1.1   0.87 
I had sufficient opportunity to comment on the river restoration processe  3.2  1.3  .890  
There were ample opportunities for public inpute  3.4  1.2  .892  
The local community was involved in the decision making processf  3.0  1.2  .682d  

I was able to participate in decisions about the river restorationf  2.7  1.2  .873  
Decision control  2.7  1.1   0.89 
Public comments were seriously consideredg  2.9  1.2  .901  
Minds were made up before the public had a chance to commente,f,c  2.4  1.2  .858  
Public comment felt meaninglessf,c  2.8  1.2  .903  
Final decisions balanced the concerns of all peoplef  2.9  1.2  .779  
Overall satisfaction  3.1  1.2   0.93 
I am satisfied with the outcome we achieved here in the Milltown dam  

removal and river cleanuph  
3.0  1.4 –  

Overall, I would describe the Clark Fork River cleanup as a successh  3.2  1.3 –  
I am satisfied with the Clark Fork River cleanup project as a wholeh  3.1  1.3 –  
The outcome from the Milltown dam removal and river cleanup did NOT  

meet my expectationsh,c  
3.0  1.3 –  

aExact question wording: “How strongly do you agree or disagree with the following statements?” All individual item 
wordings are presented here verbatim. Respondents were asked to indicate the extent to which they agreed or 
disagreed with each statement using a five-point Likert scale where 1 ¼ strongly disagree; 2 ¼ disagree; 3 ¼ neither 
agree nor disagree; 4 ¼ agree; and 5 ¼ strongly agree. 

bFactor loadings on Process Control and Decision Control components extracted using principal component analysis with 
Promax rotation and Kaiser normalization. 

cItem reverse coded for analysis. 
dItem loaded heavily on both PC (.682) and DC (.772) components. 
eAdapted from Germain et al. (2001). 
fAdapted from Smith and McDonough (2001). 
gAdapted from McComas, Trumbo, and Besley (2007). 
hAdapted from Oliver (1980), Lee, Graefe, and Burns (2004) and Burns and Graefe (2006).   
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(Vaske 2008). Residual and quantile plots showed no departures from normality for any 
variables. VIF values for Process Control and Decision Control were 1.95 and 3.23, respect-
ively, indicating no issues with multicollinearity. The Shapiro-Francia normality tests of 
each regression demonstrated a departure from normality in the third model (PC þ DC ¼
Satisfaction). Three outliers were responsible for the lack of normality; each had a Cook’s D 
statistic above thresholds, so we confirmed the influence of these observations by removing 
them from the data set and repeating the Shapiro-Francia test. Without the outlier obser-
vations in the data, our tests showed no departures from normality. We chose to include 
the three observations as they did not change the outcome of any results. 

We used principle component factor analysis to confirm the two distinct dimensions of 
procedural justice, Process Control and Decision Control. Across several rotational strate-
gies, Process Control and Decision Control items loaded on distinct components, except 
for one Process Control item which loaded heavily on both but slightly higher on Decision 
Control (Table 1). Alternative Process Control and Decision Control composite variables 
were explored (i.e., including this item as a measure of Decision Control instead of Process 
Control) but found no substantive changes in results. Thus, we proceeded with our initial 
conceptualization of these variables for theoretical consistency. 

Path Analysis 

Consistent with P1, we found Process Control had a significant and positive effect on 
satisfaction (β ¼ .54, p < .001) when Decision Control was not included in the model 
(Table 2). Process Control also had a significant and positive effect on Decision Control 
(β ¼ .69, p < .001), confirming P2. However, when both Process Control and Decision 
Control were included in the model, only Decision Control had a significant, positive effect 
on satisfaction (β ¼ .71, p < .001), thus confirming P3. Hence, in this final model with both 
Process Control and Decision Control included, Process Control had no significant direct 
effect on satisfaction; instead, Decision Control fully mediated the relationship between 
Process Control and satisfaction (Figure 1, Table 2). This final result meant that P1 was 
disconfirmed in the presence of Decision Control, and in addition, rather than partial 
mediation as predicted in P4, the analysis demonstrated full mediation. Sobel’s test 
confirmed the fully mediated model (z ¼ 6.402, p < 0.001). No covariates were significantly 
related to satisfaction at any stage in our analysis, nor was the interaction between Process 
Control and Decision Control (i.e., PC � DC); we excluded these variables from the final 
model. 

These results provided evidence for rejecting our null hypothesis and accepting H1, with 
an important modification: For stakeholders to feel satisfied with outcomes, engagement 

Table 2. Path analysis results. 
Regression model N R2 F-statistic β Standardized path coefficients p-value  

Satisfaction ¼ PC 112  0.30  F (1,110)    
PC     0.614  0.54*  <0.001 
DC ¼ PC 114  0.48  F (1, 112)    
PC     0.714  0.69*  <0.001 
Satisfaction ¼ PC þ DC 109  0.60  F (2, 107)    
PC     0.087  0.08  ¼0.370 
DC     0.786  0.71*  <0.001 

*p < 0.001.   
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efforts must incorporate both the Process Control and Decision Control dimensions of 
procedural justice because Decision Control directly affects stakeholder satisfaction 
whereas Process Control indirectly affects stakeholder satisfaction through Decision Control. 

Discussion 

Past research engaging social justice literature in natural resource settings has emphasized 
the importance of procedural and distributive justice (Lawrence, Daniels, and Stankey 
1997; Smith and McDonough 2001). Distributive justice (distribution of resources) does 
not necessitate an equal distribution; instead, it only requires that parties perceive the 
allocation of resources to be equitable. Thus, some authors have suggested that distributive 
justice can be achieved procedurally (Chase, Decker, and Lauber 2004; Dalton 2006), 
although others strongly disagree, especially when outcomes violate moral convictions 
(Bauman and Stitka 2009). To realize procedural justice, many researchers have espoused 
the necessity of robust stakeholder engagement in natural resource decisions (Higgs 1997; 
Reed 2008; Couix and Gonzalo-Turpin 2015). According to social justice theory, increased 
participation is important but must be accomplished using fair processes that allow people 
to provide input and influence outcomes (Colquitt and Rodell 2015). The unique roles of 
Process Control and Decision Control have been acknowledged, yet their combined effects 
on satisfaction with project outcomes remained empirically untested. 

We found a direct, positive impact of Decision Control on stakeholder satisfaction, 
underscoring the importance of ensuring stakeholder input is clearly used to shape 
decisions. The opportunity to influence decisions does not exist without an opportunity 
to participate; however, the effect of the Process Control on stakeholder satisfaction was 
fully mediated by Decision Control. Contrary to our hypothesis, we found no direct effect 
of Process Control on satisfaction when controlling for Decision Control. The opportunity 
to participate did not significantly affect satisfaction on its own. Instead, satisfaction was 
significantly improved only when stakeholders believed their input had helped shape 
decisions. 

These results suggest the Process Control and Decision Control elements of procedural 
justice do not independently relate to satisfaction but are instead hierarchical. To achieve 
satisfactory outcomes, stakeholders must have been given an opportunity to participate; 
however, the opportunity to participate will not affect satisfaction unless stakeholders also 
see how their participation shaped decisions. It is possible that scenarios where Process 
Control is present, but Decision Control absent, risk undermining other social aspects, 
such as project acceptance, trust, support for management actions, and willingness to 
participate in future collaborations, although we did not directly test for these relationships 
in this study. 

Differentiating the effects of Process Control and Decision Control on satisfaction may 
seem trivial to some, but the implications for public engagement processes in SES 
management are profoundly important. Managers should not merely provide opportunities 
for stakeholders to be present and comment on decisions. Instead, effective engagement 
requires that stakeholders are meaningfully engaged and feel that their participation is 
valued and influential. When people are excluded, their concerns are not adequately 
addressed, or it is not clear how their feedback was considered and/or used, satisfaction 
with the process and outcomes may suffer, as others have qualitatively observed (Innes 
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and Booher 2004). For example, if decisions are already made before stakeholders are asked 
to provide input (or stakeholders perceive as much), satisfaction may be undermined. 
Opportunities to voice opinions about preconceived decisions are unlikely to bolster satis-
faction (Lachapelle and McCool 2005). SES management projects which offer public 
engagement opportunities yet limit or fail to communicate the resulting influence(s) on 
decisions, have the potential to sour stakeholder attitudes and suppress future participation 
(e.g., Cheng and Mattor 2006). Successful public engagement depends on effective and 
frequent communication among project managers and stakeholders (Druschke and 
Hychka 2015). To achieve just outcomes, managers should strive for transparency and 
open communication with stakeholders which can help demonstrate how stakeholder input 
was used to shape decisions, as well as explain why other input was not used. Preferably, 
decisions about whether or not and how to incorporate stakeholder input will be done 
through deliberation with stakeholders, not behind closed doors (Leach 2006). Lack of 
either communication or transparency may lead stakeholders to conclude that their input 
was ignored, even if it was in fact fully considered. Stakeholders who perceive low levels of 
Decision Control may become disillusioned, making them less likely to participate in the 
future. Decreased participation may erode trust and threaten future collaborative efforts 
(Metcalf et al. 2015). 

Social and ecological outcomes may be improved when collaborative approaches are 
employed, which emphasize democratic processes. Inclusive and representative processes 
which empower stakeholders while being deliberate, impartial, and transparent may be 
key to shaping positive stakeholder perceptions of the process (Leach 2006). Furthermore, 
sustainable ecological outcomes may be directly related to stakeholder participation in 
management decisions (Persha, Agrawal, and Chhatre 2011). Process and Decision 
Control, as forms of procedural justice, should be embedded throughout adaptive manage-
ment cycles to improve social and ecological outcomes. At each stage in of decision making 
and implementation, from problem assessment to implementation and monitoring (e.g., 
Druschke and Hychka 2015), stakeholders should be invited to participate and provided 
clear evidence demonstrating how their participation has shaped decisions. Opportunities 
to cocreate problem definitions, identify desired outcomes, and implement alternatives can 
increase both dimensions of procedural justice simultaneously. Such a commitment to 
justice may require managers to engage people in difficult dialogue regarding messy and 
wicked problems (King 1993), and clearly demonstrate how the discussion-shaped final 
decisions. 

Monitoring social variables, as well as ecological, following implementation of any 
management alternative is crucial for subsequent adaptation (Virapongse et al. 2016). 
Managers should strive to adjust future decisions to ensure fair social and ecological 
outcomes. Specifically, monitoring the degree to which participants perceive different 
dimensions of procedural justice may help guide future efforts by encouraging social 
learning and adaptive governance (Stroh 2015). If Process Control is deemed absent, or 
low, work can be done to provide or improve engagement opportunities. If Process Control 
is present, but Decision Control is low, efforts should be made to allow more, or communi-
cate existing, stakeholder influence. Future work might investigate more fully if or how per-
ceptions of justice constructs relate to or interact with actual participation. Across all types 
and levels of participation, demonstrating the collective nature of decision making can 
facilitate trust and partnership toward common goals and effective change (Kuenkel 2016). 
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Conclusion 

Successful SES management achieves both social and ecological outcomes. Social justice 
theory can assist SES managers and researchers by better explaining dynamics driving 
social outcomes. Our results demonstrated that the influence of stakeholder input on 
decisions fully mediated the effect of stakeholder participation on satisfaction. To be 
satisfied, stakeholders needed to be afforded opportunities for participation, and clearly 
understand how their input influenced final decisions. The opportunity to provide input 
was insufficient on its own for increasing satisfaction. 

This is not to say input from stakeholders should or can always be easily incorporated 
into management decisions. Instead, our results emphasize the importance of communicat-
ing with stakeholders to ensure that they see how their input was fully considered. This 
may be of particular importance when input is rejected; although stakeholders may easily 
see how input was used when outcomes reflect their input, they may be understandably 
confused when input was deemed unacceptable or irrelevant, even if it was fully considered 
by decision makers. Future work should explore these dynamics directly and test 
whether communication in these instances (i.e., input rejected) can alone buoy stakeholder 
satisfaction, or if rejected input undermines satisfaction regardless of rationale. 

We developed reliable, quantitative measures of process control, and decision control 
based on natural resource literature and social justice theory. These scales may prove useful 
for researchers seeking to quantify public perceptions of engagement, measure attitudes 
regarding SES management, or incorporate social justice constructs into more robust 
models of SES dynamics. Managers may also find these scales valuable for monitoring 
key human dimensions variables during adaptive management processes. Future work 
could expand these measures to fully differentiate justice dimensions and address the dual 
factor loadings we found on one Process Control item. 

Future research may also benefit from a more in-depth investigation of procedural 
justice dimensions and potential complements between social and environmental justice. 
Leventhal (1980) suggested that just procedures are consistent, unbiased, accurate, correct-
able, representative, and ethical. Applying these criteria may help identify other procedural 
elements which affect social outcomes. In addition, SES management may benefit from a 
more comprehensive integration of social justice theory with environmental justice. For 
example, although social justice scholars often equate distributive and procedural justice, 
environmental justice theory clearly asserts distributive justice as the equitable distribution 
of ecosystem services (or risk) across different segments of society (Schlosberg 2004). 
Expanded investigation of collaborative processes may help clarify the relative impacts 
of different justice constructs, including possible interactions (e.g., Van den Bos, Vermunt, 
and Wilke 1997) or post hoc rationalization of study participants (e.g., Brockner and 
Wiesenfeld 1996) on perceptions of social and ecological outcomes, the latter of which 
is not possible in cross-sectional studies such as ours. 

Our research explored these concepts in a small community in western Montana. Work 
is needed to understand if and how our findings differ in other SES management contexts. 
Replication of this work in diverse settings will aid in assessing the reliability of our 
measures and generalizability of results. With corroboration, these findings may provide 
expanded, actionable insights about public engagement for improved SES management 
grounded in social justice theory. 
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Notes  

1. Another domain, interactional justice, or the “quality of interpersonal treatment people receive 
when procedures are being implemented,” has been developed and debated throughout organiza-
tional research, but is not central to our research questions (Colquitt et al. 2001, 426).  

2. The majority of respondents completed the survey in person; only nine were completed online.  

Acknowledgments  

This material is based on work supported by the Montana NSF EPSCoR Program and the National 
Science Foundation under award number IAA-1443108. Any opinions, findings, and conclusions or 
recommendations expressed in this material are those of the author(s) and do not necessarily reflect 
the views of the National Science Foundation. The authors sincerely thank the reviewers for their 
constructive feedback, Mr. Ryan Barr for his days afield, the W.A. Franke College of Forestry and 
Conservation staff for their essential support, and most of all, the residents of Bonner-West Riverside 
for sharing their important perspectives. 

Funding 

This work was supported by the Office of Experimental Program to Stimulate Competitive Research 
[Grant Number IAA-1443108] and National Science Foundation [Grant Number IAA-1443108] 

References 

Adams, J. S. 1965. Inequity in social exchange. Advances in Experimental Social Psychology 2:267–99. 
Adger, W. N. 2000. Social and ecological resilience: Are they related? Progress in Human Geography 

24 (3):347–64. doi:10.1191/030913200701540465. 
Arnold, J. S., M. Koro-Ljungberg, and W. Bartels. 2012. Power and conflict in adaptive management: 

Analyzing the discourse of riparian management on public lands. Ecology and Society 17 (1):19. 
doi:10.5751/es-04636-170119. 

Arnstein, S. R. 1969. A ladder of citizen participation. Journal of the American Institute of Planners 
35 (4):216–24. doi:10.1080/01944366908977225. 

Aronson, J., A. F. Clewell, J. N. Blignaut, and S. J. Milton. 2006. Ecological restoration: A new 
frontier for nature conservation and economics. Journal for Nature Conservation 14:135–39. 
doi:10.1016/j.jnc.2006.05.005. 

Baron, R. M., and D. A. Kenny. 1986. The moderator-mediator variable distinction in social psycho-
logical research: Conceptual, strategic, and statistical considerations. Journal of Personality and 
Social Psychology 51:1173–82. doi:10.1037//0022-3514.51.6.1173. 

Bauman, C. W., and L. J. Stitka. 2009. Moral disagreement and procedural justice: Moral mandates as 
constraints to voice effects. Australian Journal of Psychology 61 (1):40–49. doi:10.1080/ 
00049530802607647. 

Berkes, F., J. Colding, and C. Folke. 2003. Navigating social-ecological systems: Building resilience for 
complexity and change. Cambridge, UK: Cambridge University Press. 

Bobocel, D. R., and L. Gosse. 2015. Procedural justice: A historical review and critical analysis. In The 
Oxford handbook of justice in the workplace, ed. R. S. Cropanzano and M. L. Ambrose, 51–87. New 
York: Oxford University Press. 

Bollen, K. A., and R. W. Jackman. 1985. Regression diagnostics: An expository treatment of 
outliers and influential cases. Sociological Methods & Research 13 (4):510–42. doi:10.1177/ 
0049124185013004004. 

Brockner, J., and B. M. Wiesenfeld. 1996. An integrative framework for explaning reactions to 
decisions: Interactive effects of outcomes and procedures. Psychological Bulletin 120:189–208. 
doi:10.1037//0033-2909.120.2.189. 

16 F. I. LAUER ET AL. 

https://doi.org/10.1191/030913200701540465
https://doi.org/10.5751/es-04636-170119
https://doi.org/10.1080/01944366908977225
https://doi.org/10.1016/j.jnc.2006.05.005
https://doi.org/10.1037//0022-3514.51.6.1173
https://doi.org/10.1080/00049530802607647
https://doi.org/10.1080/00049530802607647
https://doi.org/10.1177/0049124185013004004
https://doi.org/10.1177/0049124185013004004
https://doi.org/10.1037//0033-2909.120.2.189


Brooks, D. 2015. Restoring the shining waters. Norman, OK: University of Oklahoma Press. 
Burchfield, J. 2001. Finding science’s voice in the forest. In Across the great divide: Explorations in 

collaborative conservation and the American West, ed. P. Brick, D. Snow, and S. Van de Wetering, 
236–243. Washington, DC: Island Press. 

Burns, R. C., and A. R. Graefe. 2006. Service quality measures: Recreationists’ perception of US 
Pacific Northwest National Forests. World Leisure Journal 48 (1):40–51. doi:10.1080/04419057. 
2006.9674429. 

Chase, L. C., D. J. Decker, and T. B. Lauber. 2004. Public participation in wildlife management: What 
do stakeholders want? Society and Natural Resources 17:629–39. doi:10.1080/08941920490466611. 

Cheng, A. S., and K. M. Mattor. 2006. Why won’t they come? Stakeholder perspectives on collabora-
tive national forest planning by participation level. Environmental Management 38:545–61. 
doi:10.1007/s00267-005-0124-3. 

Chess, C., and K. Purcell. 1999. Public participation and the environment: Do we know what works? 
Environmental Science & Technology 33 (16):2685–92. doi:10.1021/es980500g. 

Clewell, A. F., and J. Aronson. 2013. Ecological restoration: Principles, values, and structure of an 
emerging profession. 2nd ed. Washington, DC: Island Press. 

Colquitt, J. A., D. E. Conlon, M. J. Wesson, C. O. L. H. Porter, and K. Y. Ng. 2001. Justice at the 
millennium: A meta-analytic review of 25 years of organizational justice research. Journal of 
Applied Psychology 86 (3):425–45. doi:10.1037/0021-9010.86.3.425. 

Colquitt, J. A., and J. B. Rodell. 2015. Measuring justice and fairness. In The Oxford handbook of 
justice in the workplace, ed. R. S. Cropanzano and M. L. Ambrose, 187–202. New York: Oxford 
University Press. 

Cook, R. D. 1977. Detection of influential observation in linear regression. Technometrics 19 (1):15–18. 
Couix, N., and H. Gonzalo-Turpin. 2015. Towards a land management approach to ecological res-

toration to encourage stakeholder participation. Land Use Policy 46:155–62. doi:10.1016/j. 
landusepol.2015.01.025. 

Craney, T. A., and J. G. Surles. 2002. Model-dependent variance inflation factor cutoff values. 
Quality Engineering 14 (3):391–403. doi:10.1081/qen-120001878. 

Cronbach, L. J. 1951. Coefficient alpha and the internal structure of tests. Psychometrika 16:97–334. 
doi:10.1007/bf02310555. 

Cropanzano, R., and M. Schminke. 2001. Using social justice to build effective work groups. In 
Groups at work: Theory and research, ed. M. Turner, 143–71. Hillsdale, NJ: Erlbaum. 

Dalton, T. M. 2006. Exploring participants’ views of participatory coastal and marine resource 
management processes. Coastal Management 34:351–67. doi:10.1080/08920750600860209. 

Dillman, D. A., J. D. Smyth, and L. M. Christian. 2014. Internet, mail and mixed-mode surveys: The 
tailored design method. Hoboken, NJ: John Wiley & Sons Inc. 

Druschke, C. G., and K. C. Hychka. 2015. Manager perspectives on communication and public 
engagement in ecological restoration project success. Ecology and Society 20 (1):589. 
doi:10.5751/es-07451-200158. 

Firestone, W. A. 1977. Participation and influence in the planning of educational change. The 
Journal of Applied Behavioral Science 13 (2):167–83. doi:10.1177/002188637701300204. 

Germain, R. H., D. W. Floyd, and S. V. Stehman. 2001. Public perceptions of the USDA forest service 
public participation process. Forest Policy and Economics 3:113–24. doi:10.1016/s1389-9341(01) 
00065-x. 

Higgs, E. S. 1997. What is good ecological restoration? Conservation Biology 11 (2):338–48. 
doi:10.1046/j.1523-1739.1997.95311.x. 

Hoover, K., and M. J. Stern. 2014a. Constraints to public influence in US forest service NEPA 
processes. Journal of Environmental Planning and Management 57 (2):173–89. 

Hoover, K., and M. J. Stern 2014b. Team leaders’ perceptions of public influence in the US forest 
service: exploring the difference between doing and using public involvement. Journal of Environ-
mental Planning and Management 57 (2):157–72. 

Houlden, P., S. LaTour, L. Walker, and J. Thibaut. 1978. Preference for modes of dispute resolution 
as a function of process and decision control. Journal of Experimental Social Psychology 14:13–30. 
doi:10.1016/0022-1031(78)90057-4. 

SOCIETY & NATURAL RESOURCES 17 

https://doi.org/10.1080/04419057.2006.9674429
https://doi.org/10.1080/04419057.2006.9674429
https://doi.org/10.1080/08941920490466611
https://doi.org/10.1007/s00267-005-0124-3
https://doi.org/10.1021/es980500g
https://doi.org/10.1037/0021-9010.86.3.425
https://doi.org/10.1016/j.landusepol.2015.01.025
https://doi.org/10.1016/j.landusepol.2015.01.025
https://doi.org/10.1081/qen-120001878
https://doi.org/10.1007/bf02310555
https://doi.org/10.1080/08920750600860209
https://doi.org/10.5751/es-07451-200158
https://doi.org/10.1177/002188637701300204
https://doi.org/10.1016/s1389-9341(01)00065-x
https://doi.org/10.1016/s1389-9341(01)00065-x
https://doi.org/10.1046/j.1523-1739.1997.95311.x
https://doi.org/10.1016/0022-1031(78)90057-4


IAP2. 2007. IAP2 public participation spectrum. Accessed July 30, 2016. http://www.iap2.org/ 
associations/4748/files/spectrum.pdf. 

King, J. B. 1993. Learning to solve the right problems: The case of nuclear power in America. Journal 
of Business Ethics 12:105–16. doi:10.1007/bf00871930. 

Konovsky, M. A. 2000. Understanding procedural justice and its impact on business organizations. 
Journal of Management 26 (3):489–511. doi:10.1016/s0149-2063(00)00042-8. 

Kuenkel, P. 2016. The art of leading collectively: Co-creating a sustainable, socially just future. White 
River Junction, VT: Chelsea Green Publishing. 

Lachapelle, P. R., and S. F. McCool. 2005. Exploring the concept of “ownership” in natural resource 
planning. Society and Natural Resources 18:279–85. doi:10.1080/08941920590908141. 

Laird, F. N. 1993. Participatory analysis, democracy, and technological decision making. Science, 
Technology, and Human Values 18 (3):341–61. doi:10.1177/016224399301800305. 

Lauber, T. B., and B. A. Knuth. 1999. Measuring fairness in citizen participation: A case study of 
moose management. Society and Natural Resources 11:19–37. doi:10.1080/089419299279867. 

Lawrence, R. L., S. E. Daniels, and G. H. Stankey. 1997. Procedural justice and public involvement in 
natural resource decision making. Society and Natural Resources 10 (6):577–89. doi:10.1080/ 
08941929709381054. 

Leach, W. D. 2006. Collaborative public management and democracy: Evidence from western water-
shed partnerships. Public Administration Review 66:100–110. doi:10.1111/j.1540-6210.2006.00670.x. 

Leciejewski, M., and H. A. Perkins. 2015. Environmental justice in Appalachia: Procedural inequities 
in the mine permitting process in Southeast Ohio. Environmental Justice 8 (4):111–16. 
doi:10.1089/env.2015.0010. 

Lee, J., A. R. Graefe, and R. C. Burns. 2004. Service quality, satisfaction, and behavioral intention 
among forest visitors. Journal of Travel and Tourism Marketing 17 (1):73–82. doi:10.1300/ 
j073v17n01_05. 

Leventhal, G. S. 1980. What should be done with equity theory? New approaches to the study of 
fairness in social relationships. In Social exchange: Advances in theory and research, ed. K. Gergen, 
M. S. Greenberg, and R. H. Willis, 27–55. New York: Plenum Press. 

Lind, E. A., R. Kanfer, and P. C. Earley. 1990. Voice, control, and procedural justice: Instrumental 
and noninstrumental concerns in fairness judgments. Journal of Personality and Social Psychology 
59 (5):952–59. doi:10.1037//0022-3514.59.5.952. 

Lukensmeyer, C. J., J. Goldman, and D. Stern. 2011. Assessing public participation in an open 
government era: A review of federal agency plans. IBM Center for The Business of Government 
1–67, Washington, DC. http://www.govexec.com/. 

Manning, R. 2011. Studies in outdoor recreation: Search and research for satisfaction. 3rd ed. 
Corvallis, OR: Oregon State University Press. 

McComas, K. A., C. W. Trumbo, and J. C. Besley. 2007. The impact of voice, interactional justice, 
and risk perception on attendees’ attitudes in six communities. Journal of Health Communication 
12:527–49. doi:10.1080/10810730701508245. 

Metcalf, E. C., J. J. Mohr, L. Yung, P. Metcalf, and D. Craig. 2015. The role of trust in restoration 
success: Public engagement and temporal and spatial scale in a complex social-ecological system. 
Restoration Ecology 23(3): 315–24. doi:10.1111/rec.12188. 

Metcalf, E. C., A. L. Metcalf, and J. J. Mohr. (2017). Building social capacity toward restoration 
success. In Routledge handbook of ecological and environmental restoration handbook, ed. S. K. 
Allison and S. D. Murphy. London: Routledge. 

Moore, J. N., and S. N. Louma. 1990. Hazardous wastes from large scale metal extraction: A case 
study. Environmental Science and Technology 24 (9):1278–85. doi:10.1021/es00079a001. 

Oliver, R. L. 1980. A cognitive model of the antecedents and consequences of satisfaction decisions. 
Journal of Marketing Research 17 (4):460–69. doi:10.2307/3150499. 

Olsson, P., C. Folke, and F. Berkes. 2004. Adaptive comanagement for building resilience in social- 
ecological systems. Environmental Management 34 (1):75–90. doi:10.1007/s00267-003-0101-7. 

Palmer, M. A., E. S. Bernhardt, J. D. Allan, P. S. Lake, G. Alexander, S. Brooks, J. Carr, S. Clayton, 
C. N. Dahm, J. Follstad Shah, et al. 2005. Standards for ecologically successful river restoration. 
Journal of Applied Ecology 42:208–217. doi:10.1111/j.1365-2664.2005.01004.x. 

18 F. I. LAUER ET AL. 

http://www.iap2.org/associations/4748/files/spectrum.pdf
http://www.iap2.org/associations/4748/files/spectrum.pdf
https://doi.org/10.1007/bf00871930
https://doi.org/10.1016/s0149-2063(00)00042-8
https://doi.org/10.1080/08941920590908141
https://doi.org/10.1177/016224399301800305
https://doi.org/10.1080/089419299279867
https://doi.org/10.1080/08941929709381054
https://doi.org/10.1080/08941929709381054
https://doi.org/10.1111/j.1540-6210.2006.00670.x
https://doi.org/10.1089/env.2015.0010
https://doi.org/10.1300/j073v17n01_05
https://doi.org/10.1300/j073v17n01_05
https://doi.org/10.1037//0022-3514.59.5.952
http://www.govexec.com/
https://doi.org/10.1080/10810730701508245
https://doi.org/10.1111/rec.12188
https://doi.org/10.1021/es00079a001
https://doi.org/10.2307/3150499
https://doi.org/10.1007/s00267-003-0101-7
https://doi.org/10.1111/j.1365-2664.2005.01004.x


Persha, L., A. Agrawal, and A. Chhatre. 2011. Social and ecological synergy: Local rulemaking, 
forest livelihoods, and biodiversity conservation. Science 331:1606–08. doi:10.1126/science. 
1199343. 

Predmore, S. A., M. J. Stern, and M. J. Mortimer. 2011. Constructing the public: The ‘substantive 
sieve’ and personal norms in US forest service planning. Journal of Environmental Planning 
and Management 54 (3):4013–419. doi:10.1080/09640568.2010.507981. 

Qualtrics. 2016. Qualtrics offline [Computer software]. Provo, UT: Qualtrics, LLC. 
Quivik, F. L. 1998. Smoke and tailings: An environmental history of copper smelting technologies in 

Montana, 1880–1930. PhD thesis, University of Pennsylvania, Philadelphia, PA, 544. 
R Development Core Team. 2014. R: A language and environment for statistical computing. Vienna, 

Austria: R Foundation for Statistical Computing, 3503. 
Rawls, J. 1971. A theory of justice. Cambridge, MA: Harvard University Press. 
Reed, M. S. 2008. Stakeholder participation for environmental management: A Literature review. 

Biological Conservation 141:2417–31. doi:10.1016/j.biocon.2008.07.014. 
Reed, M. S., A. C. Evely, G. Cundill, I. Fazey, J. Glass, A. Laing, J. Newig, B. Parrish, C. Prell, 

C. Raymond, and L. C. Stringer. 2010. What is social learning? Ecology and Society 15 (4):r1 
doi:10.5751/es-03564-1504r01. 

Schlosberg, D. 2004. Reconceiving environmental justice: Global movements and political theories. 
Environmental Politics 13 (3):517–40. 

Schultz, L., C. Folke, and P. Olsson. 2007. Enhancing ecosystem management through social- 
ecological inventories: Lessons from Kristianstads Vattenrike, Sweden. Environmental 
Conservation 34 (2):140–52. doi:10.1017/s0376892907003876. 

Smith, B. C. 1998. Participation without power: Subterfuge or development? Community Develop-
ment Journal 33 (3):197–204. doi:10.1093/cdj/33.3.197. 

Smith, P. D., and M. H. McDonough. 2001. Beyond public participation: Fairness in natural 
resource decision making. Society and Natural Resources 14:239–49. doi:10.1080/ 
089419201750111056. 

Smith, P. D., M. H. McDonough, and M. T. Tang. 1999. Ecosystem management and public 
participation: Lessons from the field. Journal of Forestry 97 (10):32–38. 

Sobel, M. E. 1982. Asymptotic intervals for indirect effects in structural equations models. In 
Sociological Methodology, ed. S. Leinhart, 290–312. San Francisco, CA: Jossey-Bass. 

Stringer, L. C., A. J. Dougill, E. Fraser, K. Hubacek, C. Prell, and M. S. Reed. 2006. Unpacking 
“participation” in the adaptive management of social-ecological systems: A critical review. Ecology 
and Society 11 (2):39. doi:10.5751/es-01896-110239. 

Stroh, D. P. 2015. Systems thinking for social change: A practical guide to solving complex problems, 
avoiding unintended consequences, and achieving lasting results. White River Junction, VT: Chelsea 
Green Publishing. 

Sweeney, P. D., and D. B. McFarlin. 1993. Workers’ evaluation of the “ends” and the “means:” An 
examination of four models of distributive and procedural justice. Organizational Behavior and 
Human Decision Processes, 55:23–40. doi:10.1006/obhd.1993.1022. 

Thibaut, J., and L. Walker. 1978. A Theory of Procedure. California Law Review 66 (3):541–66. 
doi:10.2307/3480099. 

Thompson, J. R., W. F. Elmendorf, M. H. McDonough, and L. L. Burban. 2005. Participation and 
conflict: Lessons learned from community forestry. Journal of Forestry 103 (4):174–78. 

Tyler, T. R., and S. L. Blader. 2003. The group engagement Model: Procedural justice, social identity, 
and cooperative behavior. Personality and Social Psychology Review 7 (4):349–361. doi:10.1207/ 
s15327957pspr0704_07. 

US Census. 2015. Bonner-west riverside CDP, Montana. Accessed 29 March 2015. http://factfinder. 
census.gov/faces/nav/jsf/pages/community_facts.xhtml?src=bkmk. 

Van den Bos, K., R. Vermunt, and H. Wilke. 1997. Procedural and distributive justice: What is fair 
depends more on what comes first than on what comes next. Journal of Personality and Social 
Psychology 72:95–104. doi:10.1037//0022-3514.72.1.95. 

Vaske, J. 2008 Survey research and analysis: Applications in parks, recreation and human dimensions. 
State College, PA: Venture Publishing. 

SOCIETY & NATURAL RESOURCES 19 

https://doi.org/10.1126/science.1199343
https://doi.org/10.1126/science.1199343
https://doi.org/10.1080/09640568.2010.507981
https://doi.org/10.1016/j.biocon.2008.07.014
https://doi.org/10.5751/es-03564-1504r01
https://doi.org/10.1017/s0376892907003876
https://doi.org/10.1093/cdj/33.3.197
https://doi.org/10.1080/089419201750111056
https://doi.org/10.1080/089419201750111056
https://doi.org/10.5751/es-01896-110239
https://doi.org/10.1006/obhd.1993.1022
https://doi.org/10.2307/3480099
https://doi.org/10.1207/s15327957pspr0704_07
https://doi.org/10.1207/s15327957pspr0704_07
http://factfinder.census.gov/faces/nav/jsf/pages/community_facts.xhtml?src=bkmk
http://factfinder.census.gov/faces/nav/jsf/pages/community_facts.xhtml?src=bkmk
https://doi.org/10.1037//0022-3514.72.1.95


Virapongse, A., S. Brooks, E. Covelli Metcalf, M. Zedalis, J. Gosz, A. Kliskey, and L. Alessa. 2016. 
A social-ecological systems approach for environmental management. Journal of Environmental 
Management 178:83–91. doi:10.1016/j.jenvman.2016.02.028. 

Woelfle-Erskine, C., A. C. Wilcox, and J. N. Moore. 2012. Combining historical and process 
perspectives to infer ranges of geomorphic variability and inform river restoration in a wandering 
gravel-bed river. Earth Surface Processes and Landforms 37:1302–12. doi:10.1002/esp.3276. 

Woolsey, S., F. Capelli, T. Gonser, E. Hoehn, M. Hostmann, B. Junker, A. Paetzold, C. Roulier, 
S. Schweizer, S. D. Tiegs, et al. 2007. A strategy to assess river restoration success. Freshwater 
Biology 52:752–769. doi:10.1111/j.1365-2427.2007.01740.x. 

Wortley, L, J. Hero, and M. Howes. 2013. Evaluating ecological restoration success: A review of the 
literature. Restoration Ecology 21 (5):537–43. doi:10.1111/rec.12028.  

20 F. I. LAUER ET AL. 

https://doi.org/10.1016/j.jenvman.2016.02.028
https://doi.org/10.1002/esp.3276
https://doi.org/10.1111/j.1365-2427.2007.01740.x
https://doi.org/10.1111/rec.12028

	Introduction
	Social Justice
	Social Justice and Natural Resources

	Hypotheses and Predictions
	Study Area
	Methods
	Results
	Path Analysis

	Discussion
	Conclusion
	Notes
	Acknowledgments
	Funding
	References

