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Abstract 

 
The effective management of water resources is assuming enormous importance in India in 
the recent years. Sound water resource use is crucial for sustaining and raising food 
production, increasing rural incomes, alleviating poverty, and meeting drinking water as well 
as other human and industrial needs. It is now widely recognized that apart from engineering 
feats, good institutional arrangements are crucial for the sound management of the resource. 
In light of this, the development of water institutions has been taken up in India, but remains 
a major weakness. Existing water institutions are found to be lacking on various counts, and 
one of the critical deficiencies identified is the lack of adaptiveness to the significantly 
varying resource status, the temporal and spatial variation in availability and needs, and the 
different socio-economic settings. As a result, institutional failures are common and lead to 
poor management of the resource. This research has undertaken an in-depth examination of 
the issue of adaptiveness in the local water resource management institutions in India, 
exploring the status of its existence in the present institutions, the nature of its need, and the 
impact better adaptiveness has on performance and sustainability. The research is based on 
a survey of 464 households across a sample of 22 water institutions in three different states. 
It explores the relationship of adaptiveness to institutional structure, institutional processes 
and institutional governance and models the association of these and other factors to 
various measures of performance of the institutions. 

 
 
Introduction 
 
The effective management of water resources is assuming enormous importance in 
India today. India has a vast rural population and a huge demand for food. The 
sound use of the water resource is crucial for sustaining and raising food production, 
increasing rural incomes, alleviating poverty, and meeting drinking water as well as 
other human and industrial needs. However, water is a peculiar resource, mobile and 
often invisible. It is now widely recognized that apart from engineering feats, good 
institutional arrangements are crucial for the sound management of the resource. In 
this light, the development of water institutions has been pursued to some extent in 
India, but remains a major weakness. Existing water institutions are found to be 
lacking on various counts, and one of the critical deficiencies identified is the lack of 
adaptiveness to the significantly varying resource status, the temporal and spatial 
variation in availability and needs, and the different socio-economic settings (Ostrom 
1992, Crase and Gandhi 2009). As a result, institutional failures are common and 
lead to poor management of the resource. The paper has undertaken an 
examination of the issue of adaptiveness in the water resource management 
institutions in India, exploring the status of its existence in the present institutions, 
the nature of its need, and the impact better adaptiveness has on performance and 
sustainability. 
 
Literature Survey 
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Adaptiveness can be viewed from many perspectives: as a matter of innovation, a 
process of learning, a vehicle of change, or even a way of managing transaction 
costs. As per High and Pelling (2003) adaptive capacity refers to the ability of a 
system to respond to known or unknown stressors. It can be thought of in terms of 
resistance or the coping range of a system (Yohe & Tol, 2002) or as resilience – the 
disturbance which can be absorbed before a state change (Adger, 2000). While 
institutions can have specific adaptive responses for the known stressors, they need 
more general adaptive responses to take care of the pressures from unknown 
stressors.  
 
Adaptiveness can also be conceptualized as a response to factors that stress the 
system (institution), and that contribute to long term sustenance of the system. This 
also points to the pull between continuity and change that adaptiveness must 
balance for the sustainability of the institution. Adaptiveness needs to be a 
continuing feature Klitgaard (1995). Adaptation in institutions may lead to significant 
institutional change over time (Axelrod, 1984, Grith and Klemit, 1998, and Gimts, 
2004).  
 
Aldrich (1979), and Dess & Beard (1984) show that inertia in environmental control 
and structure lead to organizational forms that lacks adaptive change. Miller & 
Mintzberg (1984) indicate that survival of organizations may be guided by ‘Darwinian 
forces’, and Carrol (1988) indicates that political, social, cultural & institutional 
context can account for selection among organizations. Surviving organizational 
forms are therefore seen as an outcome of selection in face the environment. 
Pennings (1982) suggests that organizations can maneuver in their environment to 
acquire optimum external control & can shift disposition whenever environmental 
conditions dictate so. Scott (1995) indicates that explicit attention to the evolution of 
institutions and organizations is required.  
 
Picciotto (1995) highlights that different types of institutions require different 
institutional structures for their management. In his opinion institutional capital is a 
primary determinant of economic and social preference and management of 
common pool goods is especially difficult as they lack excludability while having 
subtractability.  
Control loss leads to decrease in span of control with an increase in the size of the 
firm (Williamson, 1967) and hence there should be a limit on the size of every 
structure. 
 
Shimuzu and Hitt (2004) indicate that strategic flexibility is required to respond 
speedily to problems and major changes in environment. Strategic flexibility is 
defined as the ability to halt and reverse existing but unsuccessful resource 
commitments in the first place and then recognize changes and quickly commit 
resources to the new course of action. Often a change in leadership helps to bring in 
new perspectives or processes to overcome these barriers. Various dimensions of 
structure can be important determinants to adaptiveness of institutions. 
 
Torlak (2004) shows that competition among firms can result in incremental 
innovation or radical transformations to change. The organization could be part of a 
developmental organization and learn constantly. It becomes increasingly important 
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and necessary for all businesses to evaluate and modify preference measures in 
order to adapt to the rapidly changing environment (Eccles, 1991). Varela, Maturana 
& Uribe (1974) define autopoietic organization referring to living systems which 
continuously renew themselves in a way that allows them to maintain the integrity of 
their “structure” (which means components and relations of a system). Autopoeitic 
systems have innovative use of feedback in formation of laws, rules and norms, and 
show structural change to keep surviving by continual learning.  
 
The processes also determine the ability and optimal rate of institutional change 
(Poirot jr., 2002) and routinization of new activities (Williamson, 1967). They also 
establish legitimacy and authority, esp. socio-political legitimacy, (Hannan & Carrol, 
1995). Also the processes of conflict management influence institutional change.  
Mitchell (1984) describes strategic decision processes as either synoptic or 
incremental systems. Williamson (1967) indicates that the management of the firm is 
expected to adapt to the new circumstances from routine processes. Hannan and 
Carrol (1995) indicate that there was a dearth of research on how organizational and 
population level processes facilitate adaptation and diminish organizational mortality. 
 
The economic forces themselves ‘induce’ institutional change through rising costs 
associated with increasingly inefficient and outdated institutional arrangements 
(Binswanger & Rutton, 1978). Shimuzu & Hitt (2004) highlight neo-classical 
contingencies that create barriers to strategic flexibility. North (1981) expressed that 
the real puzzle is to explain efficiency-enhancing institutional change in the backdrop 
of redistributive struggle.  
 
The intuitionalists look at institutional change as a necessary process to survive and 
excel.  The survival of an organization depends upon the maintenance of equilibrium 
of in a changing environment, which calls for readjustment internal to the 
organization and the centre of our interest is the process by which it is accomplished 
(Barnard, 1938/1968). Williamson (1985) indicates that contingent on the set of 
transactions to be effected the governance structures differ in their capacities to 
respond.  
 
Rutton (1978) indicates that supply of institutional change depends on two factors: 
the knowledge base and the cost of innovation (in relation to benefits). Ostrom, 1989 
indicates that institutional arrangements for managing common pool resources can 
turn to the tragedy of commons unless effective participatory institutions are in place 
and support technological innovations and management changes that are required. 
  
North (1981) indicates that improvements in human welfare are intimately linked to 
improvements in institutional design and performance. Positive models of 
institutional change therefore play an important role. He indicates that one basic 
source of the demand for changes in institutional arrangements is the recognition 
that existing arrangements leave potential gains uncaptured. The demand for 
institutional change is, however, not just redistributional in nature. New form of 
property rights creating new production opportunities that enhance efficiency are 
also examples of demand for institutional change. The heuristic frameworks of 
institutional change should combine the comparative static analysis of supply-
demand equilibrium with an evolutionary perspective through iterative application, 
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and thus, change in one period becomes part of endowment and status quo in the 
next, in turn affecting the subsequent demand- supply of change. 
 
The Framework 
 
Based on the literature and field observations, a conceptual framework has been 
developed and this is depicted in the figure below. The framework distinguishes 
between the demand of adaptiveness and the supply of adaptiveness. The 
framework indicates that the external environment and its elements create stress on 
the institutions and the demand for adaptiveness. The internal institutional features 
of structure, processes and governance determine the institutional supply response 
of adaptiveness to the imposed stress. The result is the performance of the 
institution. 
  
The need or demand for adaptiveness is determined by stressors which can be 
generic or specific in nature. These include generic changes/ variations in water 
availability, topography, the economic environment, social settings, government 
policies, and labor availability.  The specific stressors can include changes/ 
variations in cropping pattern, soils, creation of new water resources, and change in 
agricultural and irrigation technology. 
 
The supply adaptiveness is determined by the structural features, the processes and 
the governance of the institution as indicated by the literature above. Various 
aspects such as the presence of different structural components, their functionality/ 
changeability, membership rules, independence from the government, and features 
facilitating participation such general body meetings can be explored. 
 
Outcomes or impacts of adaptiveness can be considered the performance of 
institution or the state of the water resource. The performance of water management 
institutions has many dimensions. The relationship between specific features of 
adaptiveness and specific dimensions of performance can be studied. 
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Figure 1: The Framework 
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Data 
 
The object of analysis in this study is the water institution. The overall study used a 
mix of qualitative and quantitative methods. This comprised case studies, interviews, 
and questionnaire based survey. The local institutions are studied, and at the 
grassroots, take many forms including water user associations, irrigation 
cooperatives, tube-well partnerships, informal user groups and more. 
 
 Questionnaires were developed based on the conceptual framework. 
Significant effort was made to make questions practical for the respondents to the 
extent possible – easy to understand, accurately interpret, and respond to. The 
questionnaires covered various aspects including characteristics of the village, the 
water institution, the agricultural and water resource setting, various features of the 
institution with a focus on adaptiveness, and the perceived performance of the 
institution. This included the type of water institution, identification of survey location 
(village, institution), name of farmer interviewed, farmer basic profile, water resource 
situation / profile of the farm, sources of irrigation / irrigation structures, and 
relationship with the water institution. There were details questions on the 
adaptiveness of the institution relating to structure, processes, governance, and 
other aspects. Finally the performance of the institution was probed. 
 
Data was collected from a sample of 464 farmer respondents spread over three 
states, five districts and five types of institutions. A total of 22 different water 
institutions were covered. The table below provides the distribution of the sample by 
the different types of institutions and the states. All types of institutions are not found 
in every state. The different types of institutions covered are canal cooperatives, 
tube-well partnerships, check-dam user groups, tank irrigation user groups and lift 
irrigation user associations. Canal cooperatives included institutions in projects of 
different scales: major irrigation projects, medium irrigation projects, and minor 
irrigation projects.  
 

Table 1: Sample distribution across types of institutions and states 
Type of Water Institution Gujarat Maharashtra Andhra Pradesh Total  

Canal Cooperatives 123 103 103 329 
Tube-well Partnerships 48 - - 48 
Check Dam Groups 16 - - 16 

Tank Irrigation 
Associations 

- - 25 25 

Lift Irrigation Cooperatives - 46 - 46 
 187 149 128 464 

 
 
Empirical Analysis 
 
The status of various determinants of adaptiveness in water institutions, covering 
features of structure, processes and governance were first examined. Given these, it 
could be seen that the status of adaptiveness varies substantially across institutions. 
This section examines the linkage between adaptiveness and performance of 
institutions and undertakes an econometric analysis of the relationship to identify the 
significance and strength. 



 

 7 

 
From the pool of responses and variables obtained, the explanatory variables were 
chosen based on the following criteria: the conceptual framework for this research, 
the range and coefficient of variation, different aspects of adaptiveness to be 
covered, and field observations from qualitative study.  
 
Stucture: 18 variables had been used to examine adaptiveness in structure. Using 
the above criteria the following variables were selected for use in analysis:  
  
1. Total number of Functional Structural components out of a total of 5. 
2. The number of objectives of the institution 
3. The membership decisions are taken by the managing committee / general body 

on their own 
4. The management committee can be changed 
5. Participation in the General Body Meeting (GBM) 
6. There is no government interference in the institutional functioning  
7. The Management committee independently decides the objectives of the 

institution 
 
Processes: 25 variables had been used to examine adaptiveness in processes. 
Using the above criteria the following variables were selected for use in analysis: 
 
1. The existing processes are capable of dealing with special cases and situations 
2. The institution has separate rules and policies to deal with special requests 
3. The members can suggest changes to the rules and policies of the institution  
4. The members can make special requests for non-routine considerations 
5. The institutional processes facilitate the free discussion of management decisions 

in the GBM 
6. The existing rules and policies of the institution can be changed 
7. The rules and policies facilitate the consideration of multiple courses of action  
 
Governance: 20 variables had been used to examine adaptiveness in governance. 
Using the above criteria the following variables were selected for use in analysis:   
 
1. Possibility of change in decisions  
2. Consideration of multiple options in decision making 
3. Participation of ordinary members in decision making 
4. Participation of members in tough decisions like water pricing  
5. Active role of leadership in enhancing participation of members 
6. Enforcement of compliance to rules  
7. The institution is capable of taking up new activities  
 
The table below gives the characteristics of all these selected variables. 
 

Table 2 : Characteristics of the Chosen Explanatory Variables for Regression Analyses 
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Membership rules are decided by management committee / 462 1 5 2.17 1.598 73.60  
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General body 

Management Committee can be changed 462 1 5 3.40 1.450 42.60 

Participation in General Body Meeting (GBM) 460 0 3 1.51 .834 55.20 

There is no government interference in determining the rules 
and policies  

457 1 5 3.51 1.378 39.30 

the management committee independently decides the 
objectives of the institution 

463 1 5 4.03 1.216 30.20 

Number of Functional structure components out of 5 460 0 5 4.33 1.064 24.57 

Number of objectives of the institution 460 0 6 2.02 .678 33.56 

Existing Processes can deal (adjust) with special cases and 
situations, if need be 

461 1 5 3.36 1.049 31.20 

Separate rules and policies exist to deal with requests for 
special considerations 

459 1 5 2.66 1.486 55.90 

A member can request for an exception / special rules based 
on need 

460 1 5 3.25 1.419 43.70 

The existing policies & rules of the institution can be changed 
with ease 

461 1 5 2.91 1.177 40.40 

Rules and policies allow choice from multiple courses of 
action 

460 1 5 3.53 1.302 36.90 

Any member can suggest changes in the policies & rules  461 1 5 4.45 .824 18.50 

Decisions of the management committee can be freely 
discussed in the General Body Meeting 

460 1 5 4.45 .842 18.90 

The management committee decisions can be changed 457 1 5 3.38 1.281 37.90 

Multiple options are considered for each decision / situation 461 1 5 3.76 1.284 34.10 

Ordinary members participate in decision making 463 1 5 4.02 1.189 29.60 

The farmers participate in deciding the price of water  461 1 5 1.99 1.573 79.00 

Chairman plays an active role in participation of all castes 
and classes 

463 1 5 4.04 1.376 34.10 

The management committee makes users comply to rules 460 1 5 4.12 1.329 32.30 

The institution is capable of taking up, with ease, new 
activities that it has never performed before  

461 1 5 3.35 1.250 37.30 

 
Control variables: The following control variables were selected based on relevance:  
 
1. The position of the members farm in the command area of the institution 
2. The reliance on the institution for the water needs of the farm of the respondent 
3. The general position of water resources on the farm of the respondent 
4. The percentage area irrigated out of the total operational landholding of the 

respondent. 
 
Dummy variables: Two state dummies for the states of Maharashtra and Andhra 
Pradesh are set up with Gujarat as the reference state. These dummy variables will 
account for all variations with respect to the legal and macro settings in the state. 
 
Performance: Performance of water management institutions can be measured on 
different dimensions and the dimensions of importance identified for India (Crase 
and Gandhi 2009) include addressing:  
 
1. Scarcity / water availability 
2. Equity 
3. Environment  
4. Economics or viability 
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The respondents rated the impact of the institution on 15 different indicators based 
on the above, and an overall composite score is used as the measure of 
performance called the composite performance.  
 
A factor analysis was done on the 21 explanatory variables and it identified 12 
factors which captured 80 percent of the variation in the data. 
 
TOBIT Analysis 
 
Regression analysis would not be appropriate since the composite of performance is 
a censored variable. Thus, the TOBIT censored regression model is used. The 
results are given in the table below. 
 

Table 3: Summary Statistics of Continuous Responses 
Variable Mean Standard 

Error 
Type Lower 

Bound 
Upper 
Bound 

N Obs 
Lower 
Bound 

N Obs 
Upper 
Bound 

Composite of 
Performance 

3.87972 0.420806 Censored 0 5 0      0 

                              
                                                

Table 4: Model Fit Summary 
Number of Endogenous Variables 1 

                  Endogenous Variable                  compperf 

Number of Observations 429 

                  Missing Values 32 

                  Log Likelihood 96.98709 

Maximum Absolute Gradient          1.66744E-9 

Number of Iterations 0 

AIC -135.97417 

Schwarz Criterion -18.19192 

                                                         
 

Table 5: Results of TOBIT Analysis with composite of performance as dependent 
variable 

Parameter Estimate t Value Pr > |t| 

Intercept      3.064351 20.11 <.0001 

Membership rules are autonomously decided -0.012011 -1.40 0.1601 

Mgt. comm. can be changed 0.028969 3.74 0.0002 

Participation in GBM                   0.004775 0.38 0.7022 

No government interference in functioning   -0.004478 -0.53 0.5975 

Mgt. comm. Independently decides objectives  -0.013316 -1.35 0.1760 

Number of functional structural components  -0.013124 -0.68 0.4959 

Number of objectives of institution  -0.011264 -0.72 0.4706 

Processes can deal with special requests       0.002185 0.18 0.8572 

Separate rules exist for dealing with sp.requests -0.017520 -1.80 0.0715 

Members can request for special consideration  -0.002377 -0.26 0.7944 

Existing policies and rules can be changed 0.012701 1.26 0.2066 

Rules & policies choose from multiple courses             0.036002 2.85 0.0044 

Members can suggest changes in rules & 
policies               

-0.040674 -2.95 0.0032 

Mgt. decisions can be discussed in the GBM        -0.006928 -0.50 0.6149 

Mgt. decisions can be changed              0.011693 1.26 0.2077 

Options are considered in decision-making               0.056177 3.78 0.0002 

Ordinary members participate in decision making            0.017723 1.92 0.0553 
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Farmers participate in water pricing decisions      -0.021451 -2.41 0.0157 

Chairman plays role in increasing participation  0.034797 2.42 0.0157 

Mgt. comm. Makes users comply to rules  0.025801 1.62 0.1052 

Instn. is capable of taking up new activities  0.022360 2.14 0.0327 

Position of farm in command              -0.003461 -0.23 0.8220 

Reliance on Institution             0.031543 2.09 0.0367 

General position of water resources on the farm              0.052637 4.20 <.0001 

Percentage area irrigated on the farm         0.001022 1.44 0.1506 

Dummy for the state of Maharashtra                  0.256959 7.29 <.0001 

Dummy for the state of Andhra Pradesh -0.450100 -9.90 <.0001 

_Sigma 0.193010 29.29 <.0001 

 
     The following variables emerge as statistically significant from the TOBIT 
results. 
 

• Structure 

– The Management Committee can be changed 
• Processes  

– Separate Rules and Policies exist to deal with special requests / 
situations  

– Rules and policies allow choice from multiple courses of action 

– Members can make suggestions for changes to rules and policies 
• Governance  

– Multiple options are considered in decision making 

– Ordinary members participate in decision making 

– Farmers participate in pricing of water   

– The chairman plays a role in increasing participation  

– The institution is capable of taking up new activities 
• Control Variable 

– Reliance on institution 

– General position of water resources on the farm 
• Dummies 

– Dummy for the state of Maharashtra 

– Dummy for the state of Andhra Pradesh 
 
Only one structural variable of changeability of structural feature or the management 
committee specifically is positive and significant whereas three indicators of 
adaptiveness in processes namely the existence of separate rules for special 
requests, rules and policies that permit choice from amongst multiple courses of 
actions and members participation in changing rules and policies are positive and 
significant. For adaptiveness in governance the variables are consideration of 
multiple options in decision making, participation of ordinary members and role of 
leadership in enhancing participation in decision making including tough decisions 
like pricing of water and possessing the ability to take up new activities are 
significant and related to the performance of the institution. Indicators such as 
separate rules for special requests show a negative relation with performance. The 
involvement of members in the key economic decisions like pricing of water, and 
suggesting changes in rules and policies also have negative relationships with the 
performance, perhaps indicating that adaptiveness in every aspect might not lead to 
better performance. 
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The reliance on the institution for the water needs of the farm and general position of 
water resources on the farm are significant control variables and both the state 
dummies are also significant.   

 
Structural Equations Model 

 
Many explanatory variables used in the TOBIT analysis are interconnected. 

There are relationships which create a complex web of variables to result in the 
performance. While the estimation of one equation at a time has the benefits of 
computational simplicity, because of these methods neglect information contained in 
the other equations, they have limits to the estimation accuracy.  In order to 
overcome these limitations the study attempts to use a structural equation model to 
estimate the equations jointly without neglecting information from other related 
equations.  

 
Given below is the list of variable names used in the model. 
 

Table 6: Explanatory variables used to build the Structural Equations Model 
MGCOMIND the management committee independently decides the objectives of the 

institution 

NOGOVINT there is no government interference in determining rules and policies 

NUMOBJ the number of objectives of the institution 

MEMRULE membership rules are decided by the management committee or the general 
body 

FUNCOMP Number of Functional Structural components out of a total 5 

SEPRULE separate rules and policies exist to deal with requests for special considerations 
and exceptions 

MEMREQSPE a member can make a request for special consideration based on need 

EXISPOLC the existing policies and rules of the institution can be changed with ease 

MEMSUGCHG A member can suggest changes to rules and policies 

RULMULACT rules and policies allow choice from multiple courses of action 

EXSPROSPE The existing processes and rules can deal with the special considerations 

MULOPDEC multiple options are considered for each decision / situation 

TRAINING benefit derived from training 

INSNEWACT the institution is capable of taking up new activities that it has never taken up 
before 

CHRMNROL the chairman plays a role in ensuring the participation of members of all castes 
and classes 

ORMEMPRT ordinary members participate in the decision making 

DECMGBM the decisions of the management can be freely discussed in the GBM 

PARTGBM Participation in the GBM 

MGCOMCHG the management committee can be changed 

FARPRTPRC the farmers participate in the pricing of water 

MGDECHG the management decisions can be changed 

MGCOMPLY the management committee makes users comply to rules 

WATERSPSN general position of water resources on the farm 

PIRAREA percentage irrigated area on farm 

COMMPOSN the position of the farm in the command 

RELINSTN the reliance on the institution 

DUMMYMAH dummy variable for the state of Maharashtra 

DUMMYAP dummy variable for the state of Andhra Pradesh 

COMPPERF the performance of the institutions as a composite of all factors 

 
 
The model is presented below graphically in figure below.  
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Figure 2 : The Structural Equations Model for Institutional Adaptiveness and Performance of Water Management Institutions 



 
The figures gives the systems of equations and relationships graphically to 

specify the model. The system of equations specifying the model is given below: 
 
MGCOMIND = ƒ1 (NOGOVINT) …………………………………...…………………......(1) 
 
NUMOBJ = ƒ2 (MGCOMIND)………………………………………………………….......(2) 
 
MEMRULE = ƒ3 (FUNCOMP, NOGOVINT) ……………………………………………..(3) 
 
SEPRULE= ƒ4( MEMREQSPE) …………………...………………………………..…….(4) 
 
EXISPOLC= ƒ5 (MEMSUGCHG) ..………………………………………………………..(5) 
 
RULMULACT = ƒ6(EXISPOLC) ………………………….…………………………..……(6) 
 
EXSPROSPE = ƒ7 (MEMREQSPE , SEPRULE) .……………………………………....(7) 
 
MULOPDEC = ƒ8 (RULMULACT , TRAINING) ……………………………...……..……(8) 
 
INSNEWACT= ƒ9 (MULOPDEC , NUMOBJ) ……….……………………………...……(9) 
 
CHRMNROL= ƒ10 (TRAINING) ………………..…………………………………...........(10) 
 
ORMEMPRT = ƒ11 (CHRMNROL, DECMGBM, MEMRULE, PARTGBM, TRAINING)… 
……………………………………………………………………………….........................(11) 
 
FARPRTPRC = ƒ12 (DECMGBM, ORMEMPRT, PARTGBM, TRAINING)…….……..(12) 
 
MGDECHG=ƒ13 (DECMGBM, MULOPDEC, ORMEMPRT) .……………….………...(13) 
 
COMPPERF = ƒ14 (DUMMYMAH, DUMMYAP, EXSPROSPE, WATRESPSN, INSNEWACT, 
MGCOMCHG, MGCOMPLY, MGDECHG, PIRAREA, COMMPOSN, RELINSTN, 
FARPRTPRC).…...……..………………………….………………………………………..(14) 

 
 In order to get a good estimate for the model 3-SLS estimation was used to 
estimate the system of equations. The results of the 3-SLS estimation are given 
below.  
 

Table 7: Estimation results for the Structural Equations Model 

Equation 
No. 

Dependent 
Variable 

Independent 
Variables 

Estimated 
Coefficient T-value SIG. 

1 MGCOMIND Constant 3.144314 23.18 <0.0001*** 

    NOGOVINT 0.249229 7.04 <0.0001*** 

2 NUMOBJ Constant 1.548662 8.64 <0.0001*** 

    MGCOMIND 0.115791 2.64 0.0086** 

3 MEMRULE Constant 2.248277 6.65 <0.0001*** 

    FUNCOMP -0.17808 -2.89 0.004** 

    NOGOVINT 0.169627 3.6 0.0004*** 

4 SEPRULE Constant 1.155243 8.26 <0.0001*** 

    MEMREQSPE 0.454507 11.77 <0.0001*** 

5 EXISPOLC Constant 2.497405 17.22 <0.0001*** 

    MEMSUGCHG 0.088201 2.87 0.0043** 

6 RULMULACT Constant 0.961993 5.19 <0.0001*** 
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    EXISPOLC 0.87879 14.74 <0.0001*** 

7 EXSPROSPE Constant 2.719356 22.36 <0.0001*** 

    MEMREQSPE 0.026816 0.62 0.534 

    SEPRULE 0.149343 2.47 0.0138** 

8 MULOPDEC Constant -0.33712 -2.28 0.023 

    RULMULACT 1.137696 26.8 <0.0001*** 

    TRAINING 0.040129 1.37 0.1725 

9 INSNEWACT Constant 4.044536 13.37 <0.0001*** 

    MULOPDEC 0.301952 6.11 <0.0001*** 

    NUMOBJ -0.91029 -5.94 <0.0001*** 

10 CHRMNROL Constant 3.904964 53.51 <0.0001*** 

    TRAINING 0.146141 4.52 <0.0001*** 

11 ORMEMPRT Constant 3.828005 13.62 <0.0001*** 

    CHRMNROL -0.2455 -3.27 0.0012** 

    DECMGBM 0.148346 2.36 0.0188** 

    MEMRULE 0.29822 5.4 <0.0001*** 

    PARTGBM -0.10455 -1.54 0.1241 

    TRAINING 0.098938 2.52 0.0122** 

12 FARPRTPRC Constant 0.659257 1.17 0.2426 

    DECMGBM -0.49507 -9.32 <0.0001*** 

    ORMEMPRT 0.718162 6.29 <0.0001*** 

    PARTGBM 0.314803 3.76 0.0002*** 

    TRAINING -0.05926 -1.29 0.1964 

13 MGDECHG Constant 6.108781 11.72 <0.0001*** 

    DECMGBM -0.10095 -1.37 0.1719 

    MULOPDEC -0.4193 -4.76 <0.0001*** 

    ORMEMPRT -0.19452 -1.84 0.0668* 

 
Equation 
No. 

Dependent 
Variable 

Independent 
Variables 

Estimated 
Coefficient T-value SIG. 

14 COMPPERF Constant 3.244597 13.02 <0.0001*** 

    DUMMYMAH 0.230516 4.81 <0.0001*** 

    DUMMYAP -0.043006 -7.16 <0.0001*** 

    WATRESPSN 0.046187 3.37 0.0008*** 

    PIRAREA 0.000919 1.18 0.2372 

    COMMPOSN 0.000714 0.04 0.9648 

    RELINSTN 0.032256 1.98 0.0483** 

    EXSPROSPE -0.0487 -0.77 0.4422 

    INSNEWACT 0.140038 2.05 0.0412** 

    MGCOMCHG 0.033216 3.99 <0.0001*** 

    MGCOMPLY 0.052533 1.88 0.0607* 

    MGDECHG -0.08383 -2.56 0.0108** 

    FARPRTPRC -0.357 -1.02 0.308 

* Significant at the 0.10 level;** significant at the 0.05 level; *** significant at 0.001 level 
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 The following variables were reported significant as per the results above.  
 

Structure  

– There is no government interference in determining rules and policies 
of the institution 

– The management committee can independently decide the objectives 
of the institution 

– the number of functional structural components 

– The number of objectives of the institution 

– Membership rules are decided by the management committee / 
general body 

– The management committee can be changed 
Processes 

– Members can make requests for special considerations 

– Members can suggest changes in rules and policies 

– Existing policies and rules of the institution can be changed 

– Rules and policies allow for choice from multiple courses of actions 

– The decisions of the management can be discussed in the GBM 

– Training  

– Separate rules and policies exist to deal with special requests 
Governance 

– Multiple options are considered in decision making 

– Chairman plays a role in increasing participation  

– Ordinary members participate in decision making 

– Participation in General Body Meeting 

– Institution is capable of taking up new activities 

– The management committee makes users comply to the rules 

– The management decisions can be changed 
Control 

– General position of water resources on the farm 

– Reliance on institution 
Dummy 

– Dummy for the state of Maharashtra 

– Dummy for the state of Andhra Pradesh 
 

Almost all the variables included in the model have turned out to be 
significant. Only four variables have not come out as significant. One of these is 
significant in one equation only. Two out of four control variables are significant and 
both the state dummies are significant indicating significant difference in the 
performance of institutions in the three states and the water management institutions 
in Maharashtra have performed better than their counterparts in Gujarat.  

 
Conclusions 
 
The research finds that there is considerable variation in the status of adaptiveness 
across the institutions. Adaptiveness is embedded in the structure, processes and 
governance of the institutions. Various aspects of institutional adaptiveness 
embedded in the structural features were identified and not all institutions displayed 
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similarity in these aspects. The Structure is an important determinant of 
adaptiveness and several structural features are closely related to performance.  
 
The number of functional structural components (by-laws, general body…) indicating 
the completeness of the structure incorporating flexibility, is positively related to 
performance. This indicates the importance of completeness of institutional 
structures. That the management committee can be changed is another major 
structural indicator which is closely related to performance. Having this feature is 
found to be very important for adaptiveness and results. Autonomy from the 
government in determining the objectives and rules is another important structural 
feature. 
 
The structures are not enough and having adaptiveness in the processes is also 
found to be an important determinant of performance. Adaptiveness embedded in 
the processes and various features of processes are shown to exhibit adaptiveness 
and some of them are related to performance of the institutions as given by the 
findings from analyzing the relationship of institutional adaptiveness and 
performance of the institutions. Institutions which have processes through which 
members can suggest changes in the rules and policies are found to be performing 
better and therefore having processes to allow members to suggest changes in rules 
and policies is found to be an important determinant of the performance of the 
institutions. Also the feature of processes to allow choice from multiple courses of 
action is found to be another major determinant of performance and found to be 
positively related.  However, having separate processes / rules and policies to deal 
with special requests and situations, is important but not always positively related 
and in some cases it is negatively related to performance. This might indicate the 
need to balance the extent of adjustments possible given the tendency of members 
to free ride on a collective and hence the need for training the members in 
participating in the functioning of the institution.  
 
Good structure and processes are important but good governance incorporating 
adaptiveness also has a special role in functioning and determining the performance 
of the institutions. This research finds that where the governance allows ordinary 
members to participate in the decision-making, it promotes adaptiveness and is 
positively related to performance. However, governance allowing member-
participation in high-level economic decisions such as pricing of water is not 
necessarily positively related to performance. This might again point out the need for 
better institution building and training of members in better and positive participation 
in the institution. In institutions where the chairman actively plays a role in increasing 
participation, this active role further promotes adaptiveness and improves 
performance. 
 
The research finds that when governance brings multiple options into consideration 
in decision making, adaptiveness is enhanced and performance improves. This 
represents the openness of decision making. Where the governance / management 
decisions can be changed is found to be positively related to performance indicating 
that changeability is an important aspect of adaptiveness that enhances 
performance. Where the governance shows even greater adaptiveness by making 
the institution capable of taking up new activities the performance is further 
enhanced.   
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