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67 drivers with Delphi method and systems thinking were identified and then analyzed
using MICMAC to determine their impact and influence within the framework of
direct, indirect, probable direct, and probable indirect relationships. The results
showed that the drivers of self-interest, discouragement or indifference of managers
and decision-makers, corruption and managerial inefficiency, and the lack of
commitment of parliamentarians and local councils to the Sistan conservation and
development vision programs have the greatest influence and the lowest dependency,

and were therefore identified as the key drivers. Moreover, drivers such as reduced
biodiversity and ecosystem services, aesthetic decline in natural and artificial
landscapes, environmental and human health, failure to implement vegetation
restoration plans, degradation of afforestation projects and off-road traffic inside the
Hamoon Wetland, tourism and the local economy, lack of participation of people and
non-governmental organizations in implementing desertification-control programs,

public distrust of officials, migration, and increased poverty were identified as
response drivers with the highest dependency and lowest influence. The examination
of driver displacement showed that the system has structural stability based on the
influence and dependence relationships between the variables. The findings indicate
that key drivers are concentrated in managerial, political, and governance domains,

while response drivers lie within economic, social, cultural, and ecological
dimensions. Accordingly, it can be inferred that improving response drivers depends
on enhancing conditions of managerial, political, and governance spheres..
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Extended Abstract

Introduction

ddressing the widespread environmental challenges of today, such as declining

biodiversity and poor management of water and natural resources, requires managing
human communities and natural ecosystems as integrated social-ecological systems.
Understanding these systems depends on systems thinking, which looks at the connections
and dynamics among different parts of the system and underpins effective forecasting
studies. Futures studies is an interdisciplinary and systematic field focused on identifying
possible, probable, and desirable futures, with the first step being to identify the drivers
that influence the system's state. Given the critical condition of ecological resources in
Sistan, this research was conducted to identify the key factors affecting the sustainability
of soil, water, and vegetation resources in the Sistan region.

Methodology

To achieve the goals of the study, 67 drivers were identified through systems thinking and
Delphi methods across three main categories: ecological, socio-economic and cultural,
and managerial, political, and governance-related. Subsequently, a cross-impact matrix
was constructed and completed by experts. The matrix values ranged from 0 to 3,
representing no influence to a strong influence of the row driver on the column driver,
while the value 4 represented probable impacts. Using MICMAC software, the influence
and dependency of the drivers were analyzed under four modes: direct, indirect, probable
direct, and probable indirect. Furthermore, the displacement of drivers across different
modes was examined. The stability of the system was evaluated by analyzing the
distribution of drivers across the axes of influence and dependency.

Results and Discussion

The results showed that out of 4,489 possible relationships among drivers, the matrix fill-
rate was 19.7%, which falls within the acceptable range. The drivers of self-interest,
discouragement or indifference of managers and decision-makers, corruption and
managerial inefficiency, and the lack of commitment of parliamentarians and local
councils to Sistan’s conservation and development vision programs exhibited the highest
influence and lowest dependency; therefore, they were identified as key drivers.

Additionally, drivers such as reduced biodiversity and ecosystem services, aesthetic
decline in natural and artificial landscapes, environmental and human health, failure to
implement vegetation restoration plans, degradation of afforestation projects and off-road
traffic inside the Hamoon Wetland, tourism and the local economy, lack of participation
and discouragement of people and non-governmental organizations in implementing
desertification-control and dust-mitigation programs, public distrust of officials,
migration and population structure changes, and increased poverty and inequality were
identified as response drivers with the highest dependency and lowest influence.

The strongest relationships in the indirect mode were the effects of the drivers of
profiteering and discouragement or indifference of managers and decision-makers on the
drivers of tourism and the local economy, while these connections were even stronger in
the direct mode. The findings also showed that the driver of lack of attention to the role
of international organizations and the exchange of experiences in the field of sustainable
management of soil, water, and vegetation experienced the greatest increase in influence
in the combined transition from direct to probable direct and from direct to probable
indirect. In contrast, the driver of filtering many virtual spaces experienced the greatest
decrease in influence in the transition from indirect to probable direct.
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In terms of dependency, the driver of the arrival of non-Iranian immigrants and the
spread of insecurity recorded the greatest increase in the transition from direct to probable
direct, while the driver of weakness in establishing a link between the university,
executive organizations, and management officials recorded the greatest decrease in the
transition from indirect to probable direct. Despite these changes, however, the system
remained stable, and the key drivers and response drivers showed minimal variation.
Similar to the findings of many other studies, the present research indicated that
managerial-governance drivers are typically the most stable and decisive drivers shaping
long-term trajectories. Socioeconomic drivers behave more reactively and are sensitive to
governance changes, while ecological drivers are highly dependent on managerial and
socioeconomic conditions.

Conclusion

The results of this research indicate that the key drivers are concentrated within the
managerial, political, and governance domains, whereas the response drivers lie within
the economic, social, cultural, and ecological dimensions. Accordingly, it can be inferred
that improving the response drivers depends on enhancing conditions within managerial,
political, and governance domains. Unless the key drivers in these domains, including the
self-interest, discouragement, and indifference of managers and decision-makers, the
persistent corruption and managerial inefficiency within administrative systems, and the
insufficient commitment of parliamentarians and local councils to Sistan’s long-term
conservation and development vision, are properly acknowledged, and systematically
addressed, the ecological resources of Sistan will not recover or show meaningful
improvement.

Moreover, the stability of the system indicates that planning for its improvement
remains feasible. It is therefore recommended that the key response drivers be monitored
quantitatively and precisely to assess the influence of key drivers over time. Conducting
subsequent stages of futures studies using the La Prospective (LIPSOR) school and
developing scenarios is also recommended for guiding managerial actions
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Table 1: Identification of the main drivers for recognizing the ecological resources of Sistan
(ecological, socio-economic and cultural, and political and governance dimensions are marked
with orange, blue, and green colors, respectively)
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Table 2: Results of the data rotation process in the MICMAC software and achieving model stability
Iteration Influence Dependence

IylKan 4 LS, 4abls

1 95 % 98 %
2 98 % 98 %
3 100 % 99 %
4 100 % 100 %
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Figure 2: Map of drivers’ influence and dependence in the direct method (a), indirect method (b),
probabilistic direct method (c), and probabilistic indirect method (d)
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Figure 3: Map of variable shifts in influence and dependence from direct to indirect (a), direct to

probabilistic direct (b), direct to probabilistic indirect (c), indirect to probabilistic direct (d),
indirect to probabilistic indirect (e), and probabilistic direct to probabilistic indirect (f)
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