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Abstract

:

In contemporary China, the rapidly urbanized cities are exposed to a broad range of natural and human-made emergencies, such as COVID-19. Responding to emergencies successfully requires widespread participation of local government sectors that engages in diversified collaboration behaviors across organizational boundaries for achieving sustainability. However, the multi-organizational collaborative process is highly dynamic and complex, as well as its outcomes are uncertain underlying the emergency response network. Examining characteristics of the collaborative process and exploring how collaborative behaviors local governmental sectors engaging in the impact their perceived outcomes is essential to understand how disastrous situations are addressed by collaborative efforts in emergency management. This research investigates diversified collaborative behaviors in emergency response and then examines this using a multi-dimensional model consisting of joint decision making, joint implementation, compromised autonomy, resource sharing, and trust building. We surveyed 148 local governments and their affiliated sectors in China in-depth understanding how collaborative processes contribute to perceived outcomes from perspectives of participating sectors in the context of a centralized political-administrative system. A structural equation model (SEM) is employed to encode multiple dimensions of the collaborative process, perceived outcomes, as well as their relationships. The empirical finding indicates that joint decision making and implementation positively affect the perceived outcomes significantly. The empirical results indicate that joint decision making and joint implementation affect perceived outcomes significantly. Instead, resource sharing and trust building do not affect the outcomes positively as expected. Additionally, compromised autonomy negatively affects the collaborative outcomes. We also discuss the institutional advantages for achieving successful outcomes in emergency management in China by reducing the degree of compromised autonomy. Our findings provide insight that can improve efforts to build and maintain a collaborative process to respond to emergencies.
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1. Introduction


In the past four decades, China is in the process of rapid urbanization and industrialization. The frequent occurrence of natural and human-made disasters has become one of the most important public problems in contemporary China, threatening the sustainable development of economic and social systems [1]. Once the emergencies break out, it often involves a large number of tasks within a limited time. Rapidly responding to disasters is the only way to reduce disastrous consequences. Emergency response in jurisdictional areas present challenges to local governments and overwhelms their capabilities in the dynamic and complex environment. Therefore, widespread collaboration across governmental sectors in jurisdictional areas of local governments is essential to achieve a successful emergency response. To improve collective actions among the responding sectors with responsibilities, expertise, resources, and information, local governments increasingly develop a broad range of collaborative mechanisms [2,3] to build and maintain a collaborative process in emergency management. In these governance arrangements, local government sectors work with others to assess the situation, and to develop and implement solutions to address emergencies. Emergency management networks are characterized by complex interactions, high dynamics, and uncertainty. The underlying collaboration across organizational boundaries is a continuous process in which numerous network actors interact with one another formally and informally through repetitive negotiation, development of plans, and execution of their commitments [4]. The collaborative process in the emergency management network is deemed to be important to achieve successful emergency management in existing literature [5,6,7]. However, the collaborative process and outcomes in emergency management networks remain elusive concepts. Studies on how emergency management networks of local governments work to achieve outcomes, in which most of the actors are public organizations and the underlying collaborative process are mandated, remain limited. The impact of different dimensions of the collaborative process on outcomes must be investigated [8,9]. To better understand collaborative governance process underlying emergency management networks, examining different dimensions of the collaborative process and their impacts on outcomes is necessary [10] to achieve successful emergency management. The existing empirical research on collaborative emergency management is mainly conducted in North American and European areas [11]. In addition, the research is dominated by case studies and small-N comparative case studies with limited efforts to explore the generalizability of the relevant hypotheses [12].



This paper explores the effects of the collaborative process on collaborative outcomes underlying the emergency management networks of local governments in China. The collaborative process and outcomes in emergency management networks of local governments in Shenzhen City in China are measure and surveyed. This research defines the collaborative outcomes from the perspective of participating organizations, explains how the collaborative outcomes are affected by different dimensions of the collaborative process, and how to achieve them by improving the process of the emergency management network of local governments. By linking the collaborative process to outcomes, this research helps to elaborate theoretical and policy insights to achieve outcomes successfully. In the following, the collaborative process and perceived outcomes are examined from the perspective of local government sectors in the field of emergency management in China. The structural equation model (SEM) is used to model and analyze the causal relationships of latent variables representing multiple dimensions of the collaborative process, such as joint decision making, joint operation, compromised autonomy, resource sharing, trust buildingand collaborative outcomes. This article is organized as follows. Section 2 introduces the emergency management networks on a local government level, as well as the underlying collaborative process and outcomes. Section 3 presents multiple dimensions of the collaborative process and hypotheses on how they affect the collaborative outcomes. In Section 4, measuring variables of multiple dimensions of the collaborative process and outcomes, data sources, and the SEM for verifying the proposed hypotheses are introduced. The analysis results are present in Section 5. Finally, theoretical and practical insights to improve collaborative emergency management at the local government level, and limitations of this research are discussed in Section 6.




2. Collaborative Emergency Response at a Local Government Level in China


Emergency response is the most important process to minimize the negative consequences of disasters in cities for achieving sustainability and resilience. As the disaster process always involves multiple interrelated emergencies, local governments must mobilize a broad range of local governmental sectors with different expertise and resources to address such complex disaster situations effectively [13]. These government sectors take on numerous disaster mitigation operations for protecting peoples and their properties in jurisdictional areas. As shown in Figure 1, an emergency always triggers numerous cascading events in the jurisdictional areas of local governments during the disaster process. Addressing the disaster process involves responsibilities and operations of multiple sectors in a local government level. For achieving collective outcomes during emergency response, the involved sectors should collaborate with each other by sharing information, resources, and knowledge, making joint decisions and formulating joint solutions, performing tasks together, and so on. In the context of emergency response, collaborative behaviors are defined as processes that promote multiple participating organizations to arrange and solve problems that cannot be addressed by a single sector [14]. Collaboration across sectors, jurisdictions, territorial boundaries, and level of authority are essential to achieve a successful emergency response. The existing literature indicates that disaster management through inter-organizational collaboration can save administrative costs and optimize the efficiency of resources [15].



In China, local governments assume responsibilities of managing various possible emergencies within jurisdictional areas and play important roles in the whole national emergency management system [16]. It has been recognized that most investors should be made in community disaster management capacity at a local government level for addressing emergencies effectively and successfully [17,18,19]. Local governments always establish partnerships or collaborative mechanisms with other public, private, and nonprofit sectors, or maintain informal collaboration and interaction among them to achieve successful collective outcomes [2,20].



In China, local governments set up emergency command headquarters, program emergency preparedness plans, conduct emergency drills, and reserve emergency resources to prepare for and respond to emergencies [21]. Once emergencies break out, local governments mobilize and integrate capabilities of all relevant organizations to reduce disastrous consequences in the response and recovery phase [22]. However, addressing disasters always overwhelms the capabilities of a single local government. In addition, differences in authorities, responsibilities, resources, expertise, and information among responsible sectors involved in emergency management exists. Mobilizing local government sectors to engage in emergency response, and improving collaboration and cooperation across their organizational boundaries to prepare for, respond to, and recover from emergencies are necessary. Local government networks with organizations in jurisdictional areas and other levels of government must deliver emergency services to affected people efficiently. Designing and maintaining collaborative relationships among local governments and other organizations, as well as between levels of governments, are essential to achieve successful emergency management. In China, local governments pay much more attention to form stable governance networks to improve collaboration and coordination across organizational boundaries to address disasters. Emergency management networks are recognized to be the most appropriate organizational form for solving “wicked problems” caused by natural and human-made disasters [23]. Understanding the collaborative process underlying emergency management networks from local government sectors and how it affects perceived outcomes are essential for developing collaborative mechanisms in this specific field.




3. The Collaborative Process and Outcomes during Emergency Response at a Local Government Level


The efforts of local government sectors to build and maintain a collaborative process are of importance to achieve better outcomes in the policy area of emergency management. This section introduces the context of emergency management of local governments, as well as the involved collaborative process and outcomes.



3.1. The Collaborative Process Across Organizational Boundaries Involving in Emergency Response


Collaborative process across organizational boundaries refers to the interaction among participating organizations through formal and informal negotiations, jointly creating rules and structures governing their relationships and how to act or decide on issues that brought them together. Enhancing the collaborative level among participating organizations underlying emergency management networks of local governments to address disasters is of importance. The existing literature indicates that collaboration is manifested and widespread in solution formulation [24], resource and information sharing [25], and building trust relationships [26], and so on. Ansell indicated that face-to-face communication, confidence building, process agreement building, and mutual understanding are involved in the collaboration process [7]. Thomson conceptualized and measured the collaboration process from five dimensions, namely, governance, administration, autonomy, reciprocity, and standard norms and proposed a set of indicators to measure the collaboration process. In this research, the collaborative process underlying emergency management networks of local governments are investigated and understood from the aforementioned five dimensions. Furthermore, how each type of collaborative process affects the outcomes remains unclear and must be explored to provide insights into improving emergency management of local governments. In this part, each type of inter-organizational interaction involved in preparing for, responding to, and recovering from disasters by leveraging emergency management networks for local governments is introduced and highlighted as follows:



First, the governance dimension of the collaboration highlights the inter-organizational decision making process and who is eligible to make decisions, which actions are allowed or constrained, what information must be provided, and how costs and benefits are to be distributed. In this specific field, the governance dimension of the collaborative process can be called joint decision making. Especially the formal decision making always comes from institutional arrangements and becomes one of the main factors affecting the level of cross-organizational collaboration under uncertain conditions [27]. To address disasters, local governments in China establish specific emergency command headquarters comprising representatives from relevant organizations to improve such types of collaborative process. Furthermore, local governments program emergency preparedness plans before emergencies and develop emergency response and recovery solutions once emergencies break out. Relevant departments and experts in this field must participate in joint decision making together to improve solutions.



Second, the management dimension is about the implementation process and management activities to achieve purposes and is also called joint operation. In practice, roles and responsibilities are determined and specified by emergency command headquarters to improve the collaborative process. The needs of information [28] and communication [29] are of significance important to foster participation in collective action, which can not only improving the level of the collaborative process, but also constructing a bridge among different organizations. Therefore, the information reporting and communication channels, decision making procedures, emergency response procedures, and mechanisms for monitoring each other’s activities are highlighted in China. When responding to emergencies, emergency managers from local governments, functional group representatives, or experts in relevant fields should meet at the emergency command center to analyze the situation, formulate and deploy emergency response plans for addressing the reported disaster situations.



The third dimension is organizational autonomy, which reflects the independence of the participating organizations. In efforts to collaborate, participants maintain their unique authority and objectives, while achieving common outcomes of the emergency management network. Galaskiewicz [30] explained the tension that the organization wants to maintain autonomous control, while recognizing that they must work together with other organizations to survive. Especially in addressing disasters, it often exceeds the ability of an individual sector. To perform their tasks or responsibilities, integrating the capabilities of others and to reduce their own autonomy is essential. However, in the emergency management network of local governments, the involved actors avoid collaboration when it fails to maximize their benefits which caused resources and information unable to be shared among actors, thereby affecting the collaboration and cooperation process in the network.



The fourth is the reciprocity dimension which refers to sharing resources and information. In the emergency management networks of local governments, information sharing plays important role in achieving successful emergency response to disasters [31]. Given the differing capabilities of actors, one should obtain resources from others to perform their own tasks and achieve common objectives. The information and resource sharing in the emergency management of local governments is mainly manifested in the following aspects. First, standard procedures of information collection and reporting are formalized. According to the classification and summary of the disaster situation, emergency management departments will share information with the members of the special emergency command headquarters, the street offices, and all the resident units. Third, response systems of sharing emergency materials, experts, emergency technologies, and equipment are highlighted to realize objectives in the emergency management of local governments. Different organizations have distinct professional resources, knowledge, and information, which are essential for emergency managers to make decisions through communication across organizations.



The fifth dimension is trust and respect, and trust can strengthen the degree of mutual collaboration. Vangen and Huxham [32] discussed that collaboration should be conducted by building trust. Isabella [33] put forward that communication, trust, and experience are essential in the collaborative process. However, in the Chinese emergency management system, there is an unclear division of responsibilities, which leads to the lack of trust among sectors. Therefore, local governments train emergency managers and conduct emergency drills to increase trust among organizations.




3.2. Outcomes in Emergency Management Networks of Local Government


Given that the collaboration processes becomes widespread in emergency management of local governments, how to achieve successful outcomes of disaster response is the main objective and remains without a clear answer [33]. For exploring which factors in the collaborative process realize good outcomes in the emergency management networks of local governments, the notion of outcomes of the networks must be understood and conceptualized. Much discussion on outcomes of governance networks exists in current literature. However, measuring the outcomes of emergency management networks is difficult because the governance process involves many actors and is uncertain in the context of emergency management.



The outcomes of the collaborative process during emergency response have multiple dimensions [34]. In the time dimension, the effects of multi-organizational networks can be divided into short, medium, and long terms [35]. The short-term effect refers to the direct result of collaboration, including increasing social capital, creating new knowledge, reaching high-quality collaboration agreement, and developing innovative strategy; the medium-term effect occurs during collaboration or outside the formal border of collaboration, including the establishment of new partnerships, construction of new infrastructure, coordination of joint action, improvement of mutual learning ability, implementation of the collaboration agreements, and updating the concept of collaboration. Finally, the long-term effect includes reducing social conflicts, strengthening services, resources, urban and regional adaptability, generating new institutions, solving public problems, and establishing new standards and new discourse models.



Furthermore, the outcomes of emergency management can be measured in the level of participating organizations, whole network, and stakeholders out of the network. The collaborative process should satisfy each participating organization, while outputting collective outcomes to achieve common objectives. In addition, the evaluating outcomes of the collaborative process underlying networks should consider the opinions of governments in upper levels, people in the jurisdictional areas, and so on.



In the field of emergency management, local governments should understand and consider outcomes of the collaborative process underlying the multiple organizational networks. Despite the multiple dimensions of the outcomes, this article mainly explains the collaborative outcomes from three aspects and believes that inter-organizational collaboration can achieve the overall goals for better. By strengthening the interaction between organizations and increasing the experience of collaborative learning, it provides the foundation for inter-organizational collaboration in emergency situations. The details of measuring collaborative outcomes are present in Section 4.





4. Hypotheses of the Effects of the Collaborative Process on Outcomes in Emergency Response


According to the collaborative process and outcomes underlying emergency management networks of local governments to address various disasters, this section attempts to explore how the collaborative process impacts the network outcomes. The basic research question is that whether the collaborative process produces better outcomes of emergency management. A set of theoretical hypotheses on how each dimension of the collaborative process impacts the outcomes are presented in the context of local government emergency management.



4.1. Joint Decision Making and Collaborative Outcomes


Joint decision making in emergency management refers to the involved actors engaged in setting objectives and developing solutions to deal with disastrous situations before or during emergencies. The decision making process involves information, authority, and knowledge of multiple organizations in jurisdictional areas of local governments. Participating in the decision making forum to formulate incident objectives and develop plans improve partners’ satisfaction and common solutions [36,37]. More actors that participate in the joint decision making process means that more information is collected to assess the emergency situation, thereby improving the quality of the solutions to address disasters. Thus, joint decision making in the collaboration process is assumed to affect outcomes and effectiveness of the collaboration process. According to the analysis, the following hypothesis is listed as follows.



Hypothesis 1 (H1):

Joint decision making process underlying emergency management networks positively affect the collaboration outcomes.






4.2. Joint Operations and Collaborative Outcomes


Joint operations refer to the process of performing specific tasks or providing services to people affected by disasters. Participants in emergency management networks of local governments lack collaborative experiences and do not understand one another very well. Given the wide range of consequences of emergencies and numerous participants, achieving effective collective actions are difficult. Thus, the joint operation process involved in addressing emergencies, specified roles and responsibilities, emergency response procedures, emergency command, and monitoring mechanisms is essential to coordinate the behaviors of network actors [38]. The roles and responsibilities of participants can be stipulated before emergencies, and the involved tasks can be identified. Once emergencies occur, the joint operations underlying the emergency management networks can be strengthened, which is important to promote the effectiveness of emergency response [39]. Therefore, this study made the following assumption.



Hypothesis 2 (H2):

The better the joint implementation, the better the collaboration outcomes.






4.3. Compromised Autonomy and Collaborative Outcomes


When engaging in boundary-spanning activities with others during emergency management, organizations inevitably face maintaining individual autonomy and achieving collective objectives. The reality creates the tension between maintaining their authorities and identity to achieve individual organizational objectives and maintaining accountability to others to achieve collective objectives. Compromised autonomy indicates that an organization can clearly identify its own values and organizational authority from collaborative behaviors [40]. In emergency management work, organizations must submit independence to collaborate with others, which is the cost of achieving collective objectives of collaborative behaviors. Kettl and Donald [41] believe that the key reason for forming cross-organizational collaboration is that the public managers and policymakers realized government cannot rely on unilateral power to solve public problems. From the analysis, the following hypothesis is proposed:



Hypothesis 3 (H3):

The greater degree an organization compromises its autonomy, the worse collective outcomes will be output by the collaborative process in the emergency management networks.






4.4. Resource Sharing and Collaborative Outcomes


Resource independence is the most important factor in establishing collaborative relationships [42]. In the emergency management network, resources, information, and capabilities are diversified for each organization. For performing their responsibilities, organizations not only use their own resources and capabilities, but also need resources and information of others [43,44]. Sharing resources embodied in the whole process of responding to disasters, organizations can leverage their own resources and capabilities to help others and share information to achieve common gains and win-win situations, thereby strengthening the abilities to address disasters through collaboration across organizational boundaries. As a type of collaborative behavior, resource sharing should be identified and improved to achieve individual and collective outcomes. The fourth hypothesis on resource sharing is proposed as follows.



Hypothesis 4 (H4):

The higher the level of resource sharing, the better collaborative outcomes will be perceived in the emergency management of local governments.






4.5. Trust Building and Collaboration Outcomes


Trust relationships between actors are deemed to be the foundational mechanism to foster collaborative behaviors [27]. If a trust lacks among government departments, inter-organizational collaboration cannot be realized when responding to unexpected emergencies. As an informal relationship, trust across organizational boundaries is formed in the interactive process underlying the emergency management network. It plays an important role in improving the collaborative level. The existing literature indicates that trust among members of the organization can form a good sense of mutual understanding, which can help coordinate behaviors among organizations and promote the confidence of members, which reduces transaction costs [6,45]. Trust between organizations is the key factor in ensuring the smooth operation underlying the organization’s networks. Therefore, trust significantly and positively affects collaborative outcomes. In emergency management practice, emergency drills are conducted to foster trust among organizations for improving the degree of inter-organizational collaboration. According to the analysis, the following hypothesis is listed as follows:



Hypothesis 5 (H5):

The higher degree of trust building among organizations, the better collaborative outcomes will be perceived in the emergency management of local governments.





The aforementioned five hypotheses refer to five types of collaborative behaviors involving emergency management of local governments. Figure 2 presents the conceptual model of theorized relationships between each dimension of the collaborative process and outcomes underlying emergency management networks of local governments. Local governments must understand the five dimensions of the collaborative process and manage them intentionally to address emergencies successfully to achieve better outcomes. Thus, understanding and analyzing the impact of different dimensions of the collaborative process and collaborative outcomes present a theoretical framework for examining the interactive behaviors across organizational boundaries in local government emergency management and conducting empirical research on how to achieve better outcomes by improving the collaborative process.





5. Measuring Variables, Data Sources, and Research Method


This section describes how to measure the involved variables in the following empirical research. In addition, the data source and research method of structure equation are also introduced.



5.1. Measuring Variables


According to the proposed theoretical hypotheses in the previous section, the involved variables include joint decision making, joint operation, compromised autonomy, resource sharing, trust building, and collaborative outcomes. In this empirical research, these variables are latent and are difficult to be quantified. According to the literature, the measuring method of these variables is proposed.



Measuring Each Dimension of the Collaborative Process


In local government emergency management, collaboration refers to an interactive process among organizations that involves negotiation, formulation, and assessment solutions, and implementation of commitments. The collaborative process is ambiguous, dynamic, and complex in nature. The proposed five theoretical hypotheses involve measuring different dimensions of the collaboration process. In this section, each dimension of the collaborative process is conceptualized and measured according to the existing literature, and is adjusted for adapting to the characteristics of local government emergency management.



In addressing disasters, the joint decision making is mainly reflected in developing solutions to disastrous situations, such as preparedness emergency plans before emergencies and emergency response plans after the emergencies break out. In this research, asking the opinions of participants about negotiation and developing policies and solutions to address disasters to achieve common objectives is necessary. The joint decision making was measured as an index of two survey questions, which asks about the level of agreement with the statement: (1) The partner organization will consider options or suggestions of your organization seriously when making decisions on addressing disasters. (2) Your organization works with other partner organizations to develop solutions together in emergency management. Joint decision making is designed as a latent factor underlying the aforementioned variables.



Joint operation refers to performing the developed plans through an effective operating system, in which the clarity of role and responsibilities, recognition of common objectives, and establishment of effective communication channels are essential. Four indicators called observed factors are designed to measure the latent variable of joint operation. They are four survey questions, namely, (1) as a representative of your organization, you understand the roles and responsibilities of your organization in emergency management. (2) Partner organizations play an important role in addressing disasters. (3) Partner organizations agree about the collective objectives of emergency management. (4) In addressing disasters, partner organizations coordinate well with your organization.



In the emergency management network of local government, each actor negotiates, develop, and implements their commitments based on their individual and collective interests. The dimension of compromised autonomy captures the extent of shared interest and interdependence among partners. In the context of emergency management of local governments, a contradiction exists between self- and collective-interests. Managers from each organization should try to reduce their interest loss, while understanding that they will achieve higher efficiency when collaborating with others. The interests of network actors are different; they compromise with one another in addressing disasters to achieve effective collaboration. In this research, three survey questions are used to measure these latent variables, namely, (1) the collaboration hinders your organization from achieving its own mission or concerns. (2) Your organization’s independence has been affected or reduced by working with partner organizations in emergency management. (3) As a representative of your organization, you feel pulled between trying to achieve your organization’s expectations and the collective objective of collaboration.



Resource sharing is essential in the collaborative process underlying the emergency management network of local governments. The resources include not only material resources, but also information. For measuring the resource-sharing level in the collaborative process underlying the emergency management network, five survey questions are designed, namely, (1) partner organizations use one another’s resources, and all partners benefit from the collaboration process. (2) Your organization share information with partner organizations, which enhances their plans and improves their operations. (3) Your organization’s work in emergency management is appreciated and respected by partner organizations through collaboration. (4) Your organization achieves your own objectives better by work with partner organizations than working alone in emergency management. (5) Despite the differences among partner organizations in addressing emergencies, win-win solutions can be achieved through collaboration across organizational boundaries.



In the process of collaboration, trust is a prerequisite for any form of collaborative behaviors across organizational boundaries. Collaboration is also conceptualized as a trust building process. The trust provides common beliefs among multiple partners. One organization performs its own work well and may be willing to bear the disproportional cost because they think that their partners will equalize the distribution of the benefits and costs. In this research, trust building is measured by three indicators, such as (1) in addressing disasters, representatives of engaging organizations are trustworthy. (2) My organization can count on partner organizations to fulfill their obligations to address disasters. (3) My organization believes that working with partner organizations in emergency management and leaving the collaborative process is worthwhile.



The aforementioned five dimensions of the collaborative process are regarded as latent variables, and 17 indices are proposed to measure them in the field of emergency management. To explore the relationships between the collaborative process and outcomes in this specific field, the collaborative outcomes cannot be observed and should also be conceptualized and measured. Ostrom [46] regarded autonomy as a positive result of collective action, that is, only through creditable commitment, supervision, and support from other departments can the organization solve the problem successfully. Huxham [41] believes that collaboration has instrumental results and ideological consequences by interaction across organizational boundaries. The members in the emergency management networks of local governments can better realize their objectives involved in addressing disasters through collaboration. Meanwhile, a collaboration involving the process of preparedness, response, and recovery phase in emergency management can facilitate close communication and interaction among organizations, impacting the emergency management work in the future. Finally, the accumulation of experience in emergency management paved the way for subsequent inter-organizational collaboration, which is also an outcome of the collaborative process. From the analysis of the latent variables of collaborative outcomes, three indicators are proposed to measure collaborative outcomes. The first indicator of collaborative outcomes refers to the degree of achieving individual objectives of participating organizations. When collaborating with other organizations, each organization should achieve common objectives of the whole emergency management network, as well as their own objectives. Therefore, specifying each organization’s responsibilities, understanding the types of objectives to reduce autonomy to a certain degree, and assume relevant losses are necessary. Achieving the individual objectives in the emergency management of local governments motivates organizations to participate in this work in the future. The second indicator of collaborative outcomes is about the degree of strengthening interaction among organizations. Interactions include inter-organizational linkages and exchanges, which reflect the sharing of resources and information and reciprocity [47]. By enhancing interaction among organizations, local governments can ensure timely, efficient, and comprehensive emergency management to address emergencies successfully. The third indicator of collaborative outcomes refers to increasing the collaborative learning experience. Continuous learning shows the characteristics of successful collaboration among organizations [48], and learning by collaborating with others is especially important for organizations in the uncertain and dynamic environment as emergency management [49]. In other words, continuous learning is the most effective way and means to recognize objectives, learn what to do and what cannot be done. Similarly, increasing the collaboration experience can also positively influence the level of trust among organizations, which is essential for managing emergencies successfully. Therefore, the past collaborative learning experience is crucial for mobilizing and integrating government, enterprises, and non-governmental organizations to provide emergency services to affected people. For measuring all the latent variables involved in H1 to H5, 20 specific observed variables are proposed, as shown in Table 1.





5.2. Data Sources


This research collected data from Shenzhen City, which is a highly urbanized coastal area in southeast China. There exist 11 administration districts in this city. Various major disasters, such as the landslide in Guangming New Area on 20 December 2015, and the Shanzhu Typhoon, which hit Guangdong on 16 September 2018, caused serious consequences. The Shenzhen district-level local governments pay attention to the formation and maintenance of emergency management networks at their level to prepare for and respond to possible disasters. In this research, the questionnaire was designed according to Table 1. A total of 148 emergency managers from the main responsible sectors in the 11emergency management networks of district government level in Shenzhen City were surveyed. In this research, organizations and their interactions across boundaries in the emergency management networks are the objects of study in this research. Thus, all the interviewees are surveyed representing their organizations. The authors try to interview managers at higher levels in their sectors and are familiar with emergency management business. The survey data was collected from July 2016 to February 2017. A total of 148 managers in different organizations with emergency management responsibilities were interviewed and filled in the questionnaires. To avoid invalid data, face-to-face interviews, and questionnaire surveys were adopted.



The questionnaire covers items for measuring each observed variable in Table 1. For measuring the latent variables representing joint decision making, joint operation, compromised autonomy, resource sharing, trust building, and collaborative outcomes, 20 items are listed in questionnaires. The responders are required to evaluate each item according to the Likert-type scale to express the extent of recognition. The Likert scale ranges from 1 representing “strongly disagree” to 7 representing “strongly agree.” In addition, to learn more about respondents, the administrative rank, time of employment, and time of performing emergency management were also surveyed.




5.3. Research Method


The proposed hypotheses involve multiple latent and observed variables, as well as their relationships. SEM [50] is a suitable research method to test all the hypotheses. It is preferred over regression analysis because of its capacity to estimate observed and latent variables. In this research, multiple latent variables that cannot be measured directly are involved, such as multiple dimensions of the collaborative process and outcomes. Thus, it needs to be measured by other observed variables.



Furthermore, SEM software Amos 17.0 is performed to explore how each dimension of the collaborative process impacts the collaborative outcomes in this research. This tool can not only express the independent relationship among variables in the model, but can also consider their mutual influence.





6. Analysis and Results


6.1. Descriptive Statistics Analysis


Descriptive statistics of all the survey items are presented in Table 2. The results show that most of the responders to be surveyed are at the department director level. This indicates that most of the responders are well acquainted with collaborative activities across organizational boundaries. The working time of performing emergency management ranging from 1 to 5 years for responders is 61.5%. This indicates that the responders are familiar with emergency management business in their sectors, and the survey information reflects the actual collaborative process and outcomes in emergency management of local governments. The mean values of observed variables measuring joint decision making, joint operation, resource sharing, and trust building are more than five, while the mean values of those measuring compromised autonomy are about two. This indicates that the level of collaborative process is high in this empirical research. Finally, the collaborative outcomes are high according to the mean values of the relevant observed variables.




6.2. SEM Results


There exist 148 responses in our dataset reflecting the 148 participating organizations and their interaction across organizational boundaries. The SEM reflects the latent variables representing joint decision making, joint operation, compromised autonomy, resources sharing, trust building, and collaborative outcomes, as well as their path coefficients. Through twice modification, the SEM achieved a good model fit (RMSEA = 0.076, χ2 = 282.23, df = 152, χ2/df = 1.857, NFI = 0.893, CFI = 0.947, IFI = 0.948). These indicators satisfy the general cut-off points for the structure model and indicates that it is compatible with the reached data.



Figure 3 presents the final SEM results. As shown, each dimension of the collaborative process underlying the emergency management network of local governments impacts the outcomes directly with different degrees. As shown, the direct impacts from joint decision making and joint operation are significant, whereas those from resource sharing and trust building are minimal. The compromised autonomy dimension of the collaborative process negatively affects the collaborative outcomes. Meanwhile, each type of interaction involved in the collaborative process achieves the collaborative outcomes in different paths. It reflects complex mechanisms achieving collaborative outcomes through collaboration underlying the emergency management network of local governments in China.



Meanwhile, these results indicate that each dimension of the collaborative process interacts with one another. Table 3 presents the covariances matrix of the five dimensions of the collaborative process, which reflects the covariant relationship among these latent variables. The covariant relation value of joint decision making and resource sharing or trust building is relatively high, which is close to 1 in the range of 0.86–0.92. It indicates that the factor of joint decision making significantly influences resources sharing and trust building. On the contrary, the trust building dimension is also reacted with the resources sharing, indicating that strengthening the trust building between organizations plays a key role in improving resource sharing and joint decision making, and improving resource sharing can be achieved through joint decision making.




6.3. Testing Hypotheses


According to the SEM results, the total impacts from each dimension of the collaborative process to outcomes in the context of emergency management in China are calculated and are presented in Table 4. The regression coefficient is normalized and shown to facilitate comparison.



H1 assumes a positive relationship between joint decision making in emergency management and collaborative outcomes. Our analysis results support H1. As shown in Table 4, the total path coefficient from this dimension of the collaborative process to collaborative outcomes is 0.453. The significant and positive effect indicates that joint decision making impact collaborating outcomes to the greatest degree. This finding indicates that in emergency management of local governments, improving joint decision making is the most effective method for good collaborative outcomes. Thereby, to achieve successful emergency management, local governments should encourage involved organizations and stakeholders to participate in the decision making process, and consider advice and opinions from the responsible organizations seriously during the decision making process.



H2 focuses on effects from the joint operation during the emergency management to the collaborative outcomes. As shown, this hypothesis is verified and posits that the higher level of joint operation, the better collaborative outcomes will be achieved. The total normalized path coefficient from joint operation dimension to collaborative outcomes is 0.244. It means that the joint operation across organizational boundaries improves collaborative outcomes significantly.



H3 assumes the negative impacts from compromised autonomy to collaborative outcomes. H3 shows that the relationships between compromised autonomy and collaborative outcomes are verified, and the detailed path coefficient is −0.321. H4 and H5 are also verified in this empirical research. As shown in Table 4, the total path coefficient from resource sharing and trust building to collaborative outcomes is low. These results indicate that policy instruments for improving resource sharing and trust building do not play the important roles as expected. This provides insights into emergency management practices.



According to the large-N empirical research, the joint decision making, joint operation, compromised autonomy, resource sharing, and trust building behaviors involved in the collaborative process impact the collaborative outcome differently. The results provide theoretical and practical insights to achieve successful collaborative governance in emergency management.





7. Discussions


This research examines how each dimension of the collaborative process underlying the emergency management network affects the outcomes in the context of local governments in China. The conceptual framework in Figure 1 represents all the proposed hypotheses that capture the essence of how the collaborative process affect the outcomes. However, the collaborative process is complex and has multiple dimensions, impacting the collaborative outcomes from the organizational view must be explored. Our research supports all the proposed hypotheses, but several findings provide insights to improve the local government emergency management from collaboration perspectives.



First, the joint decision making underlying the emergency management network affects the collaborative to the highest degree. The path coefficient is 0.405. That is to say, to improve the collaborative outcomes, establishing a joint decision making forum and fostering multi-organizational decision making environment are the most effective methods. In China, special command headquarters comprising representatives from the involved organizations are founded to assess emergency situations and develop solutions to address disasters. From this empirical research, it improves the collaborative outcomes effectively. Involved organizations should be mobilized to participate in the forums of the special command headquarters, and provide information, situation assessment, and suggestions to improve the degree of joint decision making. In emergency management, the authority of local governments is deemed to be the essential factor in achieving better collaborative outcomes. Instead, the widespread participation of organizations with emergency management responsibilities is the most important factor in achieving better outcomes. Therefore, local governments in China should mobilize more organizations in jurisdictional areas to participate in emergency management work, enhance communication and interaction in situation assessment, solutions development, and so on.



Second, this empirical research finding indicates that the joint operation dimension of the collaborative process is another important factor that positively affects collaborative outcomes. Therefore, the roles and responsibilities of each organization involved in the emergency management of local governments should be specified. Especially, most of the organizations involved in the emergency management of local governments are public sectors. Fulfilling the responsibilities is the main motivation of participating in emergency management work. Furthermore, identifying and understanding common objectives of emergency management play an important role in emergency management. The meeting mechanisms are also important in this specific field to improve collaborative outcomes.



Third, compromised autonomy will reduce collaborative outcomes significantly. The collaborative process is defined from the collective action view that focuses on the emergency management network of interdependent of semiautonomous organizations. All organizations engaging in boundary-spanning activities in the emergency management work of local governments should balance their individual interest and collective concerns. Giving up the controlling over their activities can improve the collaborative outcomes. In the administrative culture of local governments in China, the collective interests are highlighted to be higher than each organizational interest. In addition, the organizational system of the Communist Party of China in jurisdictional areas of local government plays an important role in managing conflicts among the participating organizations to achieve successful emergency management in contemporary China. These are the institutional advantages of China, which should be emphasized in this specific field.



Finally, resource sharing and trust building during the collaborative process cannot improve the collaborative outcomes significantly. The path coefficient from resource sharing to collaborative outcomes is 0.03, and that from trust building to collaborative outcomes is 0.079. By interviewing emergency managers in local governments in China, the organizations are responsible for addressing emergencies in a specific industry, and emergency resources are purchased and managed independently. The low level of resource sharing reduces the efficiency of emergency resources, which should be paid attention to in the future. Trust is deemed as the main mechanism to achieve collaboration in multiple organizational networks in the existing literature [51]. However, the emergency management networks of local governments are characterized by mandated interaction and much uncertainty. Most network actors are public sectors. In this specific field, the methods of enhancing trust level among participating organizations do not lead better collaborative outcomes significantly. Hierarchical and horizontal governance mechanisms take into effect to achieve successful emergency management. Trust relationships among involved organizations are the auxiliary mechanisms to improve collaborative outcomes. This provides insight into designing strategies in local government emergency management.




8. Conclusions


Local governments respond faster to disasters and activate inter-organizational network approaches to manage diversified emergencies in jurisdictional areas by employing numerous policy instruments. The collaborative process underlying networks of addressing disasters leads to successful emergency management. In the emergency management network of local governments, the underlying collaborative process is mandated, and most of the network actors are public organizations. In this research, how each dimension of the collaborative process, such as joint decision making, joint implementation, compromised autonomy, resource sharing, and trust building, impact the collaborative outcomes is examined in the context of the emergency management network of local governments in China. The empirical findings indicate that joint decision making and joint implementation positively affect the collaborative outcomes significantly. The resource sharing and trust building do not positively affect the collaborative outcomes significantly. In addition, compromised autonomy will negatively affect the collaborative outcomes. These findings provide insights into designing emergency management policies to improve collaborative outcomes. In addition, the institutional advantages for improving collaborative outcomes in emergency management by reducing the degree of compromised autonomy are discussed. Understanding the collaborative process underlying emergency management networks on a local government level from different dimensions and examining the relationships between them and collaborative outcomes provide new insights to achieve successful emergency management. The future work will focus on how the partner characteristics, institutional arrangement, and network management abilities improve collaborative outcomes by affecting the collaborative process in the emergency management network.
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Figure 1. The collaborative emergency response at a local government level in China. 
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Figure 2. Conceptual model of theorized relationships between each dimension of the collaborative process and outcomes. 
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Figure 3. Structure model results of how each dimension of the collaborative process impacts the outcomes. 
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Table 1. Descriptions of measurement variables of the collaborative process and outcomes.
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Latent Variable

	
Observed Variable






	
Joint decision making

	
X1. The partner organization will consider options or suggestions of your organization seriously when making decisions on addressing disasters.




	
X2. Your organization works with other partner organizations to develop solutions together in emergency management.




	
Joint operation

	
X3. As a representative of your organization, you understand the roles and responsibilities of your organization in emergency management.




	
X4. The partner organizations play an important role in addressing disasters.




	
X5. Partner organizations agree with the collective objectives of emergency management.




	
X6. In addressing disasters, partner organizations coordinate well with your organization.




	
Compromised autonomy

	
X7. The collaboration hinders your organization from achieving its own mission or concerns.




	
X8. Your organization’s independence has been affected or reduced by working with partner organizations in emergency management.




	
X9. As a representative of your organization, you feel pulled between trying to achieve your organization’s expectations and the collective objective of collaboration.




	
Resources sharing

	
X10. Partner organizations use one another’s resources, and all partners benefit from the collaboration process.




	
X11. Your organization shares information with partner organizations, which enhances their plans and improves their operations.




	
X12. Your organization’s work in emergency management is appreciated and respected by partner organizations through collaboration.




	
X13. Your organization achieves your own objectives better by working with partner organizations than working alone in emergency management.




	
X14. Despite the differences among partner organizations in addressing emergencies, win-win solutions can be achieved through collaboration across organizational boundaries.




	
Trust building

	
X15. In addressing disasters, representatives of engaging organizations are trustworthy.




	
X16. My organization can count on partner organizations to fulfill their obligations to address disasters.




	
X17. My organization believes that working with partner organizations in emergency management and leave the collaborative process is worthwhile.




	
Collaborative outcomes

	
Y1. By collaborating with partner organizations, my organization can achieve objectives of emergency management and fulfill my own responsibilities.




	
Y2. The experience of my organization is enhanced after collaborating with partner organizations, and some views of partner organizations have been changed by the collaborative process of addressing disasters.




	
Y3. The relationships and exchanges between my organization and partners are enhanced through the collaborative process of addressing disasters.
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Table 2. Descriptive statistics of the observed variables.
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	Variable
	Mean
	Max
	Min
	SD





	Joint decision making
	
	
	
	



	Joint decision making 1(x1)
	5.53
	7
	1
	1.264



	Joint decision making 2(x2)
	5.89
	7
	1
	1.144



	Joint operation
	
	
	
	



	Joint operation 1(x3)
	6.26
	7
	5
	0.640



	Joint operation 2(x4)
	5.93
	7
	5
	0.729



	Joint operation 3(x5)
	6.07
	7
	5
	0.701



	Joint operation 4(x6)
	5.97
	7
	5
	0.737



	Compromised autonomy
	
	
	
	



	Compromised autonomy 1(x7)
	2.09
	7
	1
	0.649



	Compromised autonomy 2(x8)
	2.07
	3
	1
	0.646



	Compromised autonomy 3(x9)
	2.07
	3
	1
	0.735



	Resources sharing
	
	
	
	



	Resources sharing 1(x10)
	5.69
	3
	1
	1.160



	Resources sharing 2(x11)
	5.75
	7
	1
	1.303



	Resources sharing 3(x12)
	5.77
	7
	1
	1.095



	Resources sharing 4(x13)
	5.90
	7
	1
	1.165



	Resources sharing 5(x14)
	5.78
	7
	1
	1.175



	Trust building
	
	
	
	



	Trust building 1(x15)
	5.69
	7
	1
	1.136



	Trust building 2(x16)
	5.49
	7
	1
	1.187



	Trust building 3(x17)
	5.93
	7
	1
	1.125



	Collaborating result
	
	
	
	



	Collaborating result 1(y1)
	5.74
	7
	4
	0.950



	Collaborating result 2(y2)
	5.62
	7
	3
	1.059



	Collaborating result 3(y3)
	5.57
	7
	2
	1.114



	Administrative rank
	5.43
	9
	3
	1.504



	Time of employment
	1.75
	6
	1
	1.245



	Time of performing emergency management
	1.59
	6
	1
	1.090










[image: Table] 





Table 3. Covariances matrix of five dimensions of the collaborative process.
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	Dimension of the Collaborative Process
	Joint Decision Making
	Joint Operation
	Compromised Autonomy
	Resources Sharing
	Trust Building





	Joint decision making
	1.000
	
	
	
	



	Joint operation
	0.281
	1.000
	
	
	



	Compromised autonomy
	0.000
	0.000
	1.000
	
	



	Resources sharing
	0.920
	0.322
	0.000
	1.000
	



	Trust building
	0.860
	0.298
	0.000
	1.064
	1.000
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Table 4. Total impacts from each dimension of the collaborative process to outcomes.
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	The Impact Relationships
	Total Path Coefficient





	Joint decision making → collaborative outcomes
	0.453



	Joint implementation → collaborative outcomes
	0.244



	Compromised autonomy → collaborative outcomes
	−0.321



	Resource sharing → collaborative outcomes
	0.030



	Trust building → collaborative outcomes
	0.079
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