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Table Sla. Values of indegree centrality of network elements for different farm types

FT-1A FT-1B FT2A FT2B FT3 FT-4 FT-5 FT-6A FT-6B

House 0.00 55.56 61.11 0.00 0.00 100.00 82.22  100.00 88.89
Vegetable Field-1 100.00 0.00 0.00 49.47 0.00 0.00 0.00 0.00 0.00
Haystack-1 49.47 49.47 83.16 0.00 100.00 32.63 20156 115.79 100.00
Potato Field 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Poultry Shelter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pond-1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Goat Shelter 0.00 0.00 0.00 16.67 0.00 0.00 0.00 0.00 0.00
Compost Pit-1 181.36 25.68 210.77 54.17 130.31 179.72 11455 179.72 412.05
ZTPC Field 156.25 104.94 81.83 0.00 152.04 68.62 14.45 68.62 196.94
Paddy Field-1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pond-2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Kitchen Garden 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Paddy Field-2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pond-3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Paddy Field-3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Paddy Field-4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cattle shed 36.72 0.00 78.13 0.00 66.32 0.00 0.00 0.00 37.50
Duck House 0.00 0.00 0.00 0.00 100.00 0.00 0.00 0.00 0.00
Haystack-2 0.00 0.00 0.00 0.00 100.00 0.00 0.00 0.00 0.00
Vegetable Field-2 0.00 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compost Pit-2 0.00 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00




Table S1b. Values of outdegree centrality of network elements for different farm types

FT-1A_ FT-1B FT2A FT-2B FT-3  FT-4  FT5 FT-6A FT-6B
House 100.00 2007 6661  0.00 19.89 2482 5456  9.85  13.32
Vegetable Field-1 000 000 000 000 000 000 000 000  0.00
Haystack-1 14297 9723 24862 417 6632 3333 1055 11250 226.39
Potato Field 000 000 000 000 000 000 000 000  0.00
Poultry Shelter 1666 000 000 000 000 10000 000  69.87 100.00
Pond-1 5000 5000 50.00 50.00 5000 5000 0.0 50.00  50.00
Goat Shelter 000 000 000 000 000 1014  20.00 100.00 4274
Compost Pit-1 100.00 1327 2245 000 204 612 612 612  46.94
ZTPC Field 000 000 000 000 000 000 8000 000 0.0
Paddy Field-1 57.80 4947  87.33 6614 21042 1579  0.00 1579  200.00
Pond-2 000 000 000 000 000 000 000 000  0.00
Kitchen Garden 000 000 000 000 000 000 000 000 0.0
Paddy Field-2 000 000 000 000 000 10000 156 10000  0.00
Pond-3 000 000 000 000 000 000 000 000 0.0
Paddy Field-3 000 000 000 000 000 000 10000 000 0.0
Paddy Field-4 000 000 000 000 000 000 10000 000 0.0
Cattle shed 1599 10561 39.99 000 10000 000 39.99 000 5599
Duck House 4038 000 000 000 000 000 000 000 100.00
Haystack-2 000 000 000 000 20000 000 000 000 0.0
Vegetable Field-2 000 000 000 000 000 000 000 000 0.0
Compost Pit-2 000 000 000 000 000 000 000 000 0.0




Table S1c. Values of betweenness centrality of network elements for different farm types

FT-1A FT-1B FT-2A FT-2B FT-3  FT-4 _FT-5  FT-6A FT-6B
House 000 200 000 000 000 400 500 300 050
Vegetable Field-1 000 000 000 000 000 000 000 000  0.00
Haystack-1 250 300 250 000 100 300 900 600 250
Potato Field 000 000 000 000 000 000 000 000  0.00
Poultry Shelter 000 000 000 000 000 000 000 000  0.00
Pond-1 000 000 000 000 000 000 000 000  0.00
Goat Shelter 000 000 000 000 000 000 000 000  0.00
Compost Pit-1 450 200 250 000 350 300 500 300 550
ZTPC Field 000 000 000 000 000 000 300 000  0.00
Paddy Field-1 000 000 000 000 000 000 000 000  0.00
Pond-2 000 000 000 000 000 000 000 000  0.00
Kitchen Garden 000 000 000 000 000 000 000 000  0.00
Paddy Field-2 000 000 000 000 000 000 000 000  0.00
Pond-3 000 000 000 000 000 000 000 000  0.00
Paddy Field-3 000 000 000 000 000 000 000 000  0.00
Paddy Field-4 000 000 000 000 000 000 000 000  0.00
Cattleshed 100 000 000 000 200 000 000 000 050
Duck House 000 000 000 000 000 000 000 000  0.00
Haystack-2 000 000 000 000 150 000 000 000  0.00
Vegetable Field-2 000 000 000 000 000 000 000 000  0.00
Compost Pit-2 000 000 000 000 000 000 000 000  0.00




Table S2: Description of key terms and measurements used in the analysis of resource
recycling network and cognitive map

Concepts

Description

Tie/Edge/ Linkage
Reciprocal tie/

linkage
Density

InDegree
OutDegree

Centrality
Complexity score

Driver or
transmitter element

Receiver element

Ordinary element

One-way or directed relationship between two farm resources
The two-way relationship between two farm resources

In a binary network, density is the sum of the ties divided by the
number of possible ties in a network. The value of density ranges
between ‘0’ to ‘1°, where ‘0’ represents the absence of tie, and ‘1’
represents the presence of all possible ties in the network.

The cumulative strengths of connections moving into an element;
receiver variables have a positive indegree but zero outdegree

The cumulative strengths of connections moving out of an element;
drivers have positive outdegree and zero indegree

Summation of InDegree and OutDegree

The ratio of receiver nodes to transmitter nodes in a network. Higher
complexity indicates complex systems thinking by the stakeholders
System elements from which edges move out to other elements, but
no edge enters these elements. These elements controls the systems
dynamics, but are not affected by other elements of the systems
System elements from which no edges move out to other elements,
but edges do enter into these elements. These elements are
influenced by other system elements.

System elements from which edges move out to other elements and
edges from other elements enter these elements. They have both
receiving and influencing functions in the network

Adapted from Borgatti, Everett, & Johnson (2018), Ozesmi & Ozesmi (2004), and Eden

(1992)



Network Diagram of Farm Resource interaction concerning Zero Tillage Potato Cultivation FT-1A
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Network Diagram of Farm Resource interaction centering Zero Tillage Potato Cultivation
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Network Diagram of Farm Resource interaction centering Zero Tillage Potato Cultivation
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Network Diagram of Farm Resource interaction centering Zero Tillage Potato Cultivation
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Network Diagram of Farm Resource interaction centering Zero Tillage Potato Cultivation
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Network Diagram of Farm Resource interaction centering Zero Tillage Potato Cultivation
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Network Diagram of Farm Resource interaction centering Zero Tillage Potato Cultivation | FT-5
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Network Diagram of Farm Resource interaction centering Zero Tillage Potato Cultivation FT-6A
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Network Diagram of Farm Resource interaction centering Zero Tillage Potato Cultivation FT-6B
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Fig. S1: Resource interaction network surrounding the Zero Tillage Potato cultivation
fields across farm types —a) 1A, b) 1B, c¢) 2A, d) 2b, e) 3, f) 4, g) 5, h) 6A, i) 6B



Table S3: Node properties of different farm elements practicing ZTPC (Typology-1A)

Components Outdegree Indegree  Outcloseness  Incloseness Betweenness
House 100.000 0.000 57.000 60.000 0.000
Vegetables Field-1  0.000 100.000 60.000 57.000 0.000
Haystack-1 142.970 49.470 53.000 58.000 2.500
Potato Field 0.000 0.000 60.000 60.000 0.000
Poultry Shelter 16.660 0.000 57.000 60.000 0.000
Pond-1 50.000 0.000 58.000 60.000 0.000
Goat Shelter 0.000 0.000 60.000 60.000 0.000
Compost Pit-1 100.000 181.360 58.000 49.000 4.500
ZTPC Field 0.000 156.250 60.000 49.000 0.000
Paddy Field-1 57.800 0.000 53.000 60.000 0.000
Pond-2 0.000 0.000 60.000 60.000 0.000
Kitchen Garden 0.000 0.000 60.000 60.000 0.000
Paddy Field-2 0.000 0.000 60.000 60.000 0.000
Pond-3 0.000 0.000 60.000 60.000 0.000
Paddy Field-3 0.000 0.000 60.000 60.000 0.000
Paddy Field-4 0.000 0.000 60.000 60.000 0.000
Cowshed 15.990 36.720 57.000 57.000 1.000
Duck Shelter 40.380 0.000 57.000 60.000 0.000
Haystack-2 0.000 0.000 60.000 60.000 0.000
Vegetables Field-2  0.000 0.000 60.000 60.000 0.000

Compost Pit-2 0.000 0.000 60.000 60.000 0.000




Table S4: Node properties of different farm elements linked to ZTPC in Typology-1B

Components Outdegree Indegree  Outcloseness  Incloseness Betweenness
House 20.070 55.560 75.000 75.000 2.000
Vegetables Field-1  0.000 0.000 80.000 80.000 0.000
Haystack-1 97.230 49.470 72.000 77.000 3.000
Potato Field 0.000 0.000 80.000 80.000 0.000
Poultry Shelter 0.000 0.000 80.000 80.000 0.000
Pond-1 50.000 0.000 77.000 80.000 0.000
Goat Shelter 0.000 0.000 80.000 80.000 0.000
Compost Pit-1 13.270 25.680 77.000 71.000 2.000
ZTPC Field 0.000 104.940 80.000 65.000 0.000
Paddy Field-1 49.470 0.000 72.000 80.000 0.000
Pond-2 0.000 0.000 80.000 80.000 0.000
Kitchen Garden 0.000 0.000 80.000 80.000 0.000
Paddy Field-2 0.000 0.000 80.000 80.000 0.000
Pond-3 0.000 0.000 80.000 80.000 0.000
Paddy Field-3 0.000 0.000 80.000 80.000 0.000
Paddy Field-4 0.000 0.000 80.000 80.000 0.000
Cowshed 105.610 0.000 72.000 80.000 0.000
Duck Shelter 0.000 0.000 80.000 80.000 0.000
Haystack-2 0.000 0.000 80.000 80.000 0.000
Vegetables Field-2  0.000 100.000 80.000 77.000 0.000

Compost Pit-2 0.000 100.000 80.000 77.000 0.000




Table S5: Node properties of different farm elements linked to ZTPC in Typology-2A

Components Outdegree Indegree  Outcloseness  Incloseness Betweenness
House 66.610 61.110 57.000 57.000 0.000
Vegetables Field-1 ~ 0.000 0.000 60.000 60.000 0.000
Haystack-1 248.615 83.160 52.000 58.000 2.500
Potato Field 0.000 0.000 60.000 60.000 0.000
Poultry Shelter 0.000 0.000 60.000 60.000 0.000
Pond-1 50.000 0.000 58.000 60.000 0.000
Goat Shelter 0.000 0.000 60.000 60.000 0.000
Compost Pit-1 22.450 210.770  58.000 52.000 2.500
ZTPC Field 0.000 81.830 60.000 51.000 0.000
Paddy Field-1 87.330 0.000 53.000 60.000 0.000
Pond-2 0.000 0.000 60.000 60.000 0.000
Kitchen Garden 0.000 0.000 60.000 60.000 0.000
Paddy Field-2 0.000 0.000 60.000 60.000 0.000
Pond-3 0.000 0.000 60.000 60.000 0.000
Paddy Field-3 0.000 0.000 60.000 60.000 0.000
Paddy Field-4 0.000 0.000 60.000 60.000 0.000
Cowshed 39.990 78.125 57.000 57.000 0.000
Duck Shelter 0.000 0.000 60.000 60.000 0.000
Haystack-2 0.000 0.000 60.000 60.000 0.000
Vegetables Field-2  0.000 0.000 60.000 60.000 0.000

Compost Pit-2 0.000 0.000 60.000 60.000 0.000




Table S6: Node properties of different farm elements linked to ZTPC in Typology-2B

Components Outdegree Indegree  Outcloseness  Incloseness Betweenness
House 0.000 0.000 40.000 40.000 0.000
Vegetables Field-1  0.000 49.470 40.000 39.000 0.000
Haystack-1 4.170 0.000 39.000 40.000 0.000
Potato Field 0.000 0.000 40.000 40.000 0.000
Poultry Shelter 0.000 0.000 40.000 40.000 0.000
Pond-1 50.000 0.000 39.000 40.000 0.000
Goat Shelter 0.000 16.670 40.000 39.000 0.000
Compost Pit-1 0.000 54.170 40.000 38.000 0.000
ZTPC Field 0.000 0.000 40.000 40.000 0.000
Paddy Field-1 66.140 0.000 38.000 40.000 0.000
Pond-2 0.000 0.000 40.000 40.000 0.000
Kitchen Garden 0.000 0.000 40.000 40.000 0.000
Paddy Field-2 0.000 0.000 40.000 40.000 0.000
Pond-3 0.000 0.000 40.000 40.000 0.000
Paddy Field-3 0.000 0.000 40.000 40.000 0.000
Paddy Field-4 0.000 0.000 40.000 40.000 0.000
Cowshed 0.000 0.000 40.000 40.000 0.000
Duck Shelter 0.000 0.000 40.000 40.000 0.000
Haystack-2 0.000 0.000 40.000 40.000 0.000
Vegetables Field-2  0.000 0.000 40.000 40.000 0.000

Compost Pit-2 0.000 0.000 40.000 40.000 0.000




Table S7: Node properties of different farm elements linked to ZTPC in Typology-3

Components Outdegree Indegree  Outcloseness  Incloseness Betweenness
House 19.890 0.000 75.000 80.000 0.000
Vegetables Field-1  0.000 0.000 80.000 80.000 0.000
Haystack-1 66.320 100.000  74.000 77.000 1.000
Potato Field 0.000 0.000 80.000 80.000 0.000
Poultry Shelter 0.000 0.000 80.000 80.000 0.000
Pond-1 50.000 0.000 77.000 80.000 0.000
Goat Shelter 0.000 0.000 80.000 80.000 0.000
Compost Pit-1 2.040 130.310  77.000 69.000 3.500
ZTPC Field 0.000 152.040  80.000 64.000 0.000
Paddy Field-1 210.420 0.000 65.000 80.000 0.000
Pond-2 0.000 0.000 80.000 80.000 0.000
Kitchen Garden 0.000 0.000 80.000 80.000 0.000
Paddy Field-2 0.000 0.000 80.000 80.000 0.000
Pond-3 0.000 0.000 80.000 80.000 0.000
Paddy Field-3 0.000 0.000 80.000 80.000 0.000
Paddy Field-4 0.000 0.000 80.000 80.000 0.000
Cowshed 100.000 66.320 75.000 75.000 2.000
Duck Shelter 0.000 100.000  80.000 75.000 0.000
Haystack-2 200.000 100.000  74.000 77.000 1.500
Vegetables Field-2  0.000 0.000 80.000 80.000 0.000

Compost Pit-2 0.000 0.000 80.000 80.000 0.000




Table S8: Node properties of different farm elements linked to ZTPC in Typology-4

Components Outdegree Indegree  Outcloseness  Incloseness Betweenness
House 24.820 100.000 93.000 81.000 4.000
Vegetables Field-1  0.000 0.000 100.000 100.000 0.000
Haystack-1 33.330 32.630 91.000 96.000 3.000
Potato Field 0.000 0.000 100.000 100.000 0.000
Poultry Shelter 100.000 0.000 91.000 100.000 0.000
Pond-1 50.000 0.000 91.000 100.000 0.000
Goat Shelter 10.140 0.000 91.000 100.000 0.000
Compost Pit-1 6.120 179.720 77.000 67.000 3.000
ZTPC Field 0.000 68.620 80.000 61.000 0.000
Paddy Field-1 15.790 0.000 72.000 80.000 0.000
Pond-2 0.000 0.000 80.000 80.000 0.000
Kitchen Garden 0.000 0.000 80.000 80.000 0.000
Paddy Field-2 100.000 0.000 72.000 80.000 0.000
Pond-3 0.000 0.000 80.000 80.000 0.000
Paddy Field-3 0.000 0.000 80.000 80.000 0.000
Paddy Field-4 0.000 0.000 80.000 80.000 0.000
Cowshed 0.000 0.000 80.000 80.000 0.000
Duck Shelter 0.000 0.000 80.000 80.000 0.000
Haystack-2 0.000 0.000 80.000 80.000 0.000
Vegetables Field-2  0.000 0.000 80.000 80.000 0.000

Compost Pit-2 0.000 0.000 100.000 100.000 0.000




Table S9: Node properties of different farm elements linked to ZTPC in Typology-5

Components Outdegree Indegree  Outcloseness  Incloseness Betweenness
House 54.560 82.220 75.000 64.000 5.000
Vegetables Field-1  0.000 0.000 80.000 80.000 0.000
Haystack-1 10.550 201.560 72.000 71.000 9.000
Potato Field 0.000 0.000 80.000 80.000 0.000
Poultry Shelter 0.000 0.000 80.000 80.000 0.000
Pond-1 0.000 0.000 80.000 80.000 0.000
Goat Shelter 20.000 0.000 74.000 80.000 0.000
Compost Pit-1 6.120 114.550 75.000 64.000 5.000
ZTPC Field 80.000 14.450 75.000 62.000 3.000
Paddy Field-1 0.000 0.000 80.000 80.000 0.000
Pond-2 0.000 0.000 80.000 80.000 0.000
Kitchen Garden 0.000 0.000 80.000 80.000 0.000
Paddy Field-2 1.560 0.000 72.000 80.000 0.000
Pond-3 0.000 0.000 80.000 80.000 0.000
Paddy Field-3 100.000 0.000 72.000 80.000 0.000
Paddy Field-4 100.000 0.000 72.000 80.000 0.000
Cowshed 39.990 0.000 74.000 80.000 0.000
Duck Shelter 0.000 0.000 80.000 80.000 0.000
Haystack-2 0.000 0.000 80.000 80.000 0.000
Vegetables Field-2  0.000 0.000 80.000 80.000 0.000

Compost Pit-2 0.000 0.000 80.000 80.000 0.000




Table S10: Node properties of different farm elements linked to ZTPC in Typology-6A

Components Outdegree Indegree  Outcloseness  Incloseness Betweenness
House 9.850 100.000  75.000 73.000 3.000
Vegetables Field-1 ~ 0.000 0.000 80.000 80.000 0.000
Haystack-1 112.500 115790  72.000 74.000 6.000
Potato Field 0.000 0.000 80.000 80.000 0.000
Poultry Shelter 69.870 0.000 75.000 80.000 0.000
Pond-1 50.000 0.000 77.000 80.000 0.000
Goat Shelter 100.000 0.000 75.000 80.000 0.000
Compost Pit-1 6.120 179.720  77.000 67.000 3.000
ZTPC Field 0.000 68.620 80.000 61.000 0.000
Paddy Field-1 15.790 0.000 72.000 80.000 0.000
Pond-2 0.000 0.000 80.000 80.000 0.000
Kitchen Garden 0.000 0.000 80.000 80.000 0.000
Paddy Field-2 100.000 0.000 72.000 80.000 0.000
Pond-3 0.000 0.000 80.000 80.000 0.000
Paddy Field-3 0.000 0.000 80.000 80.000 0.000
Paddy Field-4 0.000 0.000 80.000 80.000 0.000
Cowshed 0.000 0.000 80.000 80.000 0.000
Duck Shelter 0.000 0.000 80.000 80.000 0.000
Haystack-2 0.000 0.000 80.000 80.000 0.000
Vegetables Field-2  0.000 0.000 80.000 80.000 0.000

Compost Pit-2 0.000 0.000 80.000 80.000 0.000




Table S11: Node properties of different farm elements linked to ZTPC in Typology-6B

Components Outdegree Indegree  Outcloseness  Incloseness Betweenness
House 13.320 88.890 57.000 57.000 0.500
Vegetables Field-1 ~ 0.000 0.000 60.000 60.000 0.000
Haystack-1 226.390 100.000  53.000 58.000 2.500
Potato Field 0.000 0.000 60.000 60.000 0.000
Poultry Shelter 100.000 0.000 57.000 60.000 0.000
Pond-1 50.000 0.000 58.000 60.000 0.000
Goat Shelter 42.740 0.000 57.000 60.000 0.000
Compost Pit-1 46.940 412.050  58.000 47.000 5.500
ZTPC Field 0.000 196.940  60.000 48.000 0.000
Paddy Field-1 200.000 0.000 53.000 60.000 0.000
Pond-2 0.000 0.000 60.000 60.000 0.000
Kitchen Garden 0.000 0.000 60.000 60.000 0.000
Paddy Field-2 0.000 0.000 60.000 60.000 0.000
Pond-3 0.000 0.000 60.000 60.000 0.000
Paddy Field-3 0.000 0.000 60.000 60.000 0.000
Paddy Field-4 0.000 0.000 60.000 60.000 0.000
Cowshed 55.990 37.500 57.000 57.000 0.500
Duck Shelter 100.000 0.000 57.000 60.000 0.000
Haystack-2 0.000 0.000 60.000 60.000 0.000
Vegetables Field-2  0.000 0.000 60.000 60.000 0.000

Compost Pit-2 0.000 0.000 60.000 60.000 0.000




