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Tablel: List of Key Actors for Water Security in Mazandaran Province Based
on Literature Review and Expert Opinions

Series  Actors Symbol
1 Regional Water Organization RWO
2 Agricultural Jihad AG
3 Rice Research Institute RRI
4 Department of Environment DE
5 Farmers' Cooperatives FC
6 Community Based Organizations CBO
7 Water Distributor Organizations WDO
8 Rural water and Wastewater Company RWC
9 Village Islamic Council VIC
10 Farmer FAR
11 Planning and Budget Organization PBO
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Table 2: List of Key Variables for Water Security in Mazandaran Province Based
on Literature Review and Expert Opinions

Series Variables Symbol

1 New Irrigation Systems NIS
2 Zoning of Agricultural Lands ZAL
3 Good Agricultural Practices Management GAPM
4 Agricultural Land Area ALA
5 Water Resources Volume Diversity WRVD
6 Good Agricultural Water Governance GAWG
7 Villagers Environmental Knowledge Literacy VEKL
8 Precipitation Changes due to Climate change PCC
9 Evapotranspiration due to Global Warming EGW
10 Risk management of Ecological Hazards and Climate Change REH
11 Resilience of Farmers to Climate change RFC
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Table 3: Matrix of Direct and Indirect Influence of Actors and Competitiveness Vector

Ri Ti PBO FAR VIC RWC WDO CBO  FC DE RRI AG RWO  MDII
1/24 98 6 16 10 11 11 6 11 7 8 12 11 RWO
1/14 94 6 15 10 10 11 5 11 7 8 11 11 AG
0/98 73 4 9 9 8 7 6 8 6 5 8 8 RRI
0/9 68 4 8 7 8 7 6 7 5 5 8 8 DE
0/86 75 4 10 9 8 9 5 8 6 6 9 9 FC
0/96 69 5 8 8 8 6 6 7 5 6 8 8 CBO
13 99 6 14 11 11 12 6 11 8 8 12 12 WDO
0/33 43 1 5 5 5 5 4 5 4 4 5 5 RWC
0/6 61 4 8 8 8 6 5 7 4 5 7 7 VIC
0/68 73 5 11 8 9 9 4 9 6 5 9 9 FAR
2/01 110 6 15 10 12 11 7 9 9 10 14 13 PBO
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Table 4: Net Effects Scale Matrix" (NS)

Sum PBO FAR VIC RWC WDO CBO FC DE RRI AG RWO NS
8 -7 7 3 6 -1 -2 2 -1 0 1 RWO
2 -8 6 3 5 -1 -3 2 1 0 -1 AG
8 -6 4 4 4 -1 0 2 1 0 0 RRI
6 -5 2 3 4 -1 1 1 -1 1 1 DE

-10 -5 1 2 3 -2 -2 -1 -2 -2 -2 FC
15 -2 4 3 4 0 2 -1 0 3 2 CBO
17 -5 5 5 6 0 2 1 1 1 1 WDO

-50 -11 -4 -3 6 -4 -3 -4 -4 -5 -6 RWC

-26 -6 0 3 5 -3 -2 -3 -4 -3 -3 VIC

-35 -10 0 4 5 -4 -1 -2 -4 -6 -7 FAR
65 10 6 11 5 2 5 5 6 8 7 PBO
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Table 5: Matrix of Maximum Direct and Indirect Influence of Actors (MMDII)

IMAXi PBO FAR VIC RWC WDO CBO FC DE RRI AG RWO MMDII
24 1 3 2 2 3 2 3 2 3 3 0 RWO
21 1 3 2 2 2 1 3 2 3 0 2 AG
14 1 2 2 1 2 1 2 1 0 1 1 RRI
11 1 1 1 1 1 2 1 0 1 1 1 DE
15 1 2 2 1 2 1 0 1 1 2 2 FC
10 1 1 1 1 1 0 1 1 1 1 1 CBO
18 1 2 2 2 0 1 2 2 2 2 2 WDO
10 1 1 1 0 1 1 1 1 1 1 1 RWC
14 1 2 0 2 2 1 2 1 1 1 1 VIC
17 1 0 2 2 2 1 3 1 1 2 2 FAR
25 0 3 2 2 3 2 2 2 3 3 3 PBO
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Table 6: First, Second, and Third Order Matrix of Actors' Position Relative to Variables (MAO)

Mobilisation ~RFC REH EGW PCC  VEKL GAWG WRVD ALA  GAPM  ZAL NIS 3MAO
2477 0 12 2/5 -4/9 2/5 2/5 172 3/7 0 2/5 377 RWO
29/8 23 23 -2/3 -3/4 3/4 23 1/1 11 3/4 3/4 4/6 AG
12/8 0 1 2 2 1 1 2 -1 2 1 0 RRI
23/4 0/9 0/9 2/7 -3/6 1/8 217 2/7 2/7 0/9 1/8 2/7 DE
11/1 -0/9 0/9 0 -1/7 177 0/9 0/9 1/7 0/9 0/9 0/9 FC
12/5 -1 1 1 1/9 1/9 1/9 1/9 1/9 0 0 0 CBO
28/6 2/6 2/6 -3/9 -5/2 13 13 2/6 206 173 113 3/9 WDO
6/9 03 0/3 -1/3 -173 03 03 017 -1 0 017 017 RWC
8/9 1/8 0/6 -12 -1/8 0/6 0/6 12 0 0 12 0 VIC
20/5 2 1/4 2 2/7 1/4 2 2 017 2 2 2 FAR
28/2 2 2 0 0 2 4 4 6 0 4 4 PBO

12 14/1 2/9 3/9 17/9 19/5 203 5/5 10/5 18/8 18/4 Total
Agreement
-1/8 0 1509 2477 0 0 0 -17 0 0 -4  Total
Disagreement
13/8 14/1 18/8 28/6 17/9 19/5 203 22/5 10/5 18/8 22/5 Agreement
Percentage
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Figure 1: Comparison of Agreement and Disagreement Among Actors Regarding Each Variable Involved in Water Security
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Table 7: Third Order Convergence Matrix of Actors Relative to Variables (3CAA)

PBO FAR ~ VIC RWC WDO CBO FC DE RRI AG  RWO 3CAA
17/9 18/4 1272 15/6 2477 i 13/1 2312 1072 22 0 RWO
16/5 25/1 14/8 15/5 2713 9/5 17/7 24/6 11/9 0 2 AG
14/5 9/4 5 5/1 10/9 92 6/9 1172 0 11/9 10/2 RRI
18/8 20/2 13 14/7 26 /4 12/8 0 112 24/6 23/2 DE
10/6 13/3 6/4 6 14 8/2 0 12/8 6/9 17/7 13/1 FC
9/4 8/1 4/9 ) 3 0 8/2 7/4 92 9/5 b CBO
1972 22/9 14/9 17/1 0 13 14 26 10/9 27/3 24/7 WDO
13/9 11/8 N 0 17/1 ) 6 14/7 5/1 15/5 15/6 RWC

12 12/3 0 7 14/9 4/9 6/4 13 5 14/8 1272 VIC
14/5 0 12/3 11/8 22/9 8/1 13/3 20/2 9/4 25/1 18/4 FAR
0 14/5 12 13/9 1972 9/4 10/6 18/8 14/5 16/5 17/9 PBO

147/4 156 102/6 111 184/2  75/3 1092 171/9  94/4  184/9  164/4 Sum of

Convergencies
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Figure (2): Convergence Map of Actors Based on Third Order Matrix
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Table (8): Third Order Convergences Matrix of Actors Relative to Variables (3CAA)

e sl Sl pseds

PBO FAR VIC RWC WDO CBO FC DE RRI AG  RWO 3CAA
3/9 22 0 0 0 8 277 0 577 2/4 0 RWO
7/9 0 0 11 1/9 5/9 1/6 1/9 5/9 0 2/4 AG

0 5/2 3/5 33 6/5 /5 32 5/1 0 5/9 5/7 RRI
3/4 177 0 0 0 /8 3/1 0 5/1 1/9 0 DE
7/8 /5 13 1/9 3/9 1/8 0 3/1 32 1/6 2/7 FC
5/5 53 43 4/9 10 0 1/8 /8 /5 5/9 8 CBO

4 1/6 0 0 0 10 3/9 0 6/5 1/9 0 WDO
23 0/8 0 0 0 4/9 1/9 0 3/3 11 0 RWC

0 0 0 0 0 43 1/3 0 3/5 0 0 VIC
6/4 0 0 0/8 1/6 53 /5 177 52 0 22 FAR

0 6/4 0 23 4 5/5 7/8 3/4 0 7/9 3/9 PBO
411 24/7 9/1 14/3 27/9 55 28/7 23 39/7 28/6 24/9 Number of

Divergenciec
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Figure (3): Map of Actors Convergences Based on Third Order Matrix
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Figure (4): Histogram of Actors’ Ambivalance
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"Figure (5): Influences and Dependences Map Between Actors"
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Figure (6): Map of Actors / Variables Relationship
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A Futures Study Analysis of Key Stakeholders and Actors in Agricultural Water Security

Abstract:

Climate change and water crisis are critical issues impacting the agricultural sector, particularly in regions like
Mazandaran province. Effective water security in agriculture hinges on identifying key players and variables in
water management, as water scarcity is often linked to how water resources are managed. A diverse array of actors,
from governmental and non-governmental institutions to individual farmers, plays a significant role in managing
the water crisis. This study aimed to analyze the key actors and variables influencing agricultural water security
in Mazandaran province, employing a futures studies perspective to anticipate and mitigate potential challenges.
Data for this research were collected using a combination of questionnaires and in-person interviews, targeting a
sample of 16 experts and specialists selected through purposive sampling. The analysis of variables and actors was
conducted using the Mactor methodology, which focuses on pairwise comparison to determine the influence and
competitiveness of each actor and variable. The results revealed that the most influential and competitive actors in
agricultural water security are the Management and Planning Organization, Water User Associations, the Regional
Water Company, and the Agricultural Jihad Organization. In contrast, the Rural Water and Wastewater Company
was identified as the least influential actor in this context. Additionally, among the variables impacting water
security, the most significant were quantity and diversity of water resources, good governance and management
of agricultural water, land zoning and defining appropriate cropping patterns, development of modern irrigation
systems and technologies, and the level of environmental knowledge and literacy among rural residents.
Empowering farmers to enhance their resilience and adaptability to climate changes can improve water
management and strengthen water security.

Keywords: Actor analysis, Sustainable Agriculture, Water crisis, Water Governance, Water Resource Management



