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Executive Summary
As a consultant who works in an international technology company, this report mainly focuses on how to leader the company to develop leadership under the VUCA environment and megatrends. Initially, the report The report analyzes the global megatrends from five aspects, including shifting in global economic power, demographic changing, rapid urbanization, rising of technology, climate change and resource scarcity, followed by the VUCA environment this company faces: volatility, uncertainty, complexity and ambiguity. The second section analyzes the reasons for the increasingly complex nature of technology companies from both internal and external factors. The third part of the report explores the causes of the increasingly complex nature of technology companies from the internal and external environment by using the complex adaptive system. The next section introduces two approaches ofleadership: transformational leadership and intended-based leadership. Both approaches can help technology companies lead innovation in VUCA environments and megatrends. The fifth part introduces the four leadership practices that foster innovation: design thinking, complex problem solving, networking and emotional intelligence. The last recommendation section offers two approaches for the innovation: marginal gain and nudging.
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1.0 Introduction
As organizations and leaders try to understand the changing challenges posed by politics, economy, society, and the environment, the VUCA environment has attracted more attention from leaders. This report mainly focuses on the leadership development in a complex and interdependent world. It first analyzes the VUCA environment and megatrends that organizations face in contemporary society and global markets, and analyzes the reasons for the increasingly complex nature of organizations from internal or external environments. The fourth section of the report introduces two effective leadership approaches in VUCA world: transformational leadership and intended-based leadership. The fifth section focuses on four leadership practices which foster innovation, involving design thinking and complex problem solving. The last section provides some practical recommendation for organizations to support the effective delivery of business strategies.


2.0 The Complex Environment
2.2 The Global Megatrends
In contemporary international market, the development of organizations is affected by global megatrends. There are five global megatrends: shift in global economic power, demographic change, rapid urbanization, rise of technology, as well as climate change and resource scarcity. Global economic growth has shifted from advanced to emerging economies. The reorganization of the global economy and business activities has transformed the BRIC countries and other emerging economies from labor and production centers to consumption-oriented economies (Vielmetter & Sell, 2014). Secondly, some advanced economies are aging rapidly, and their labor force is becoming smaller and smaller in the total population. And some emerging economies are young and growing, which will create more consumer markets with a growing labor force (Biswas, Tortajada and Rohner, 2018).  Thirdly, newly updated technology and other breakthroughs in research and development are changing the way people work, increasing production potential, and opening up new investment opportunities. These technologies have a significant impact on the size and shape of global manufacturing and high-tech industries. The combination of the Internet, mobile devices, digital technologies, data analytics and cloud computing will continue to change external business environment. Fourthly, climate change and resource scarcity puts organizations under increasing environmental pressure. Extreme weather events such as climate change, rising temperatures, droughts, floods and storms have become more frequent and intense than ever (Retief, 2016).  Fifthly, populations are increasingly concentrated in cities and metropolitan areas. This is because urban areas often have more employment opportunities, higher per capita income, better educational conditions, and more social and cultural activities. This makes them more attractive places to live and makes it easier for businesses to prosper (Retief, 2016). 

2.2 VUCA Environment
For a couple of years, the global megatrends has led to the phenomenon that more and more organizations are facing a VUCA environment. The concept of "VUCA"(Volatility, Uncertainty, Complexity and Ambiguity) is used by strategic business leaders to describe the chaotic and rapidly changing business environment and the leadership skills required to successfully navigate the environment (Bennett & Lemoine, 2014). Volatility is characterized by unknown unexpected or unstable events that occur continuously over a period of time. Volatility captures sudden, extreme, and multi-level fluctuations in economy, society, and politics, and points out that it is difficult to identify and describe these changes in an event-determined manner in a stable world as before (Codreanu, 2016). For organizations, past experience and best practices no longer provide solid indicators for current or future solutions (Mack, et al., 2015). In an uncertain environment, organizations face increasingly unexpected events, and organizations become more difficult to predict events. Past experience and predictions have increasingly failed to help organizations draw conclusions about the future (Codreanu, 2016). The uncertain environment is caused by many organizational factors and lacks clarity on the results. It is often possible for companies to improve these uncertainties, but not necessarily given (Lawrence, 2013). Complex environments are driven by many interconnected and interdependent complex factors (Bennett & Lemoine, 2014). In such an environment, some information may have a certain degree of predictability, but the mechanism between cause and effect is becoming more and more difficult to understand (Lawrence, 2013). An action or a new business strategy may have unforeseen consequences and effects. An increasing number of people are moving around the world, new technologies are emerging every day, and the diversity of thinking modes has led to increased complexity (Kok & Van den Heuvel, 2019). In an ambiguous environment, organizations cannot accurately assess the situation or information due to the lack of clarity and difficulty in understanding the situation accurately. The ambiguous environment is characterized by accepting multiple interpretations, mixed messages, confusion about causality, and many unknowns (Bennett & Lemoine, 2014).

3.0 The Increasingly Complex Nature of Organizations
Organizations in the 21st century face a complex competitive environment. Generally speaking, the complex nature of organizations is considered a response to complexity in the internal or external environment. For the internal environment, an organization is composed of interconnected components, and it is considered as a complex adaptive system (CAS). The complexity of an organization is caused by the interrelationships, interactions, and interconnections of elements within the system (Dooley, 2002; Demattos, Miller and Park, 2012). As far as the internal environment concerned, the complex nature of organizations comes from huge structural changes, such as VUCA environment, globalization, global competition, urbanization, labor diversity, technological revolution, and continuous innovation (Baltaci & Balci, 2017; West, 2017). Thus, organizations have a certain degree of internal complexity, and externally face VUCA environments and global megatrends.

As far as the internal complexity concerned, leadership in many international organizations is not enough to deal with the complex, interactive and interdependent dynamics of today's global organizations. Leaders need continuous collaboration and interaction within the organization. However, some studies have found that leaders often have difficulty coordinating collaboration within an organization in emergency situations (Thevenaz and Resodihardjo, 2010). In this case, they need to interact with multiple participants to complete common tasks. In complex adaptive systems, leadership is understood as a dynamically evolving impact model that includes elements of management, distributed, and emergency leadership (Comfort & Resodihardjo, 2013). Team members need to interact accordingly until a new entity in the current environment is resolved. Leadership functions influence the context of individual interactions and the content of those interactions (Obolensky, 2014).


As far as the external complexity concerned, international organizations often encounter emergencies under the influence of VUCA environments and global megatrends. Minor changes in one part of the system can cause huge changes in other parts. Sometimes these changes are planned, but other times they respond to external forces, such as government policy changes, industry changes, and so on. When organizations encounter these chain changes and chaos, CAS can effectively balance order and chaos. A complex adaptive system can self-organize and allocate resources to adapt to external changes by making appropriate adjustments to the system, which not only avoids confusion but also adapts the organization to external forces. In addition, in the VUCA world, cognitive agility and agility to prepare for the current situation still dominate. International organizations need close interaction and collaboration with national, regional and local organizations to manage emergencies or extreme events (Kok & Van den Heuvel, 2019). Therefore, the way of thinking of leaders must change from the industrial age to the knowledge age. Organizations conduct complex collaborative models in response operations, and use "knowledge sharing" to enable interactive search and exchange of information to promote collective action and interactive cooperation (Comfort & Resodihardjo, 2013). 


4.0 The approaches to leadership 
Business operation in the VUCA world and global megatrends pose serious challenges to leadership approaches. To play a leadership role in such an environment and in a complex organization, ensuring that employees are able to meet the challenges of the VUCA environment requires a systematic leadership approach. This section mainly focuses on two approaches: transformational leadership and intent-based leadership.

4.1 Transformational Leadership
Under the influence of VUCA environment, organizations pursue complex goals and may therefore face complex issues. Transformational leaders are more focused on their goals and are doing everything they can to grow their organization. Transformational leadership traits involve professionalism, flexibility, motivation for subordinates, cooperation, emotional intelligence, rational allocation of resources, and ensuring company growth (Bass, 1988; Kaiser et al., 2012). In any complex VUCA environment and global megatrends, transformative leaders consider individual needs. And the attributes of this leadership show that they are charismatic, inspiring and visionary. Transformational leaders gives people a deep understanding of initiative, which is important to influence people's work to achieve goals in an integrated manner (Hilton, 2009). Through a series of leadership qualities, they encourage and motivate others to focus on the company's goals, thereby realizing the essence of shared property. In addition to promoting the growth of the organization and the professional growth of employees, Cropanzano and Mitahell (2005) added that transformational leaders need following characteristics: support and reward subordinates, be agile, accept change, and understand the latest technology and innovation, a vision for sustainable growth, and pay attention to competitors. In addition, organizational culture and leadership are closely linked. For organizations to be effective, they need both tactical and strategic thinking, and a culture built by their leaders. Transformative leaders create culture by understanding it, explaining it, and readjusting it to new perspectives. 

4.2 Intent-Based Leadership
Under the influence of VUCA environments and global megatrends, a fact that leaders and employees need to face is that the rate of change exceeds people's ability to adapt. Intend-Based Leadership is a leadership paradigm in which team members introduce to leaders what they see, their intentions, and what they intend to do (Fernandez-Salvador, 2017). Organizational culture shifts from one of permission and waiting to intention and action. Leaders implement Intent-based leadership in their organization can improve working performance, happiness and satisfaction. Intent-based leadership tactics for operating in a VUCA world-Leaders design a contributive and innovative environment for employees, releasing personal enthusiasm, initiative, and ingenuity, making them feel valued and encouraged to realize their potential. Leader employees think differently and stay open to encourage people to share their ideas, take pride in their work, and take action based on what they have learned. This leadership approach helps employees feel inspired, motivated, promote innovation, and accountable for their actions. In general, intent-based leadership is the granting of control and decision-making to those who maintain the information.

In VUCA environments, organizations and their environments become more complex. Organizations, industries and professions are being disrupted faster than ever. Businesses need sustainable development, and leaders need innovative and excellent leadership strategies. They must seriously think about combining intent-based leadership and transformational leadership to lead themselves, others, and our organization. Both approaches can be used to create a resilient organization and environment. In this environment, leaders emphasize initiative and motivation, accept change and innovation, and place employees in a very important position to encourage employees to realize their potential. When employees encounter problems and lack solutions, leaders can create a sustainable, resilient organization by proving everyone's efficiency and morale. The combination of these two methods can tolerantly help employees find a suitable solution to the problem. Employees are attracted by leadership and leadership methods, and believe that leaders and themselves can achieve their goals.

5.0 Leadership practices which foster innovation 
5.1 Design thinking
In the VUCA environment, design thinking is an important complement to traditional business ideas, and they are very useful for solving uncertain or unknown complex problems. It provides a design methodology to think about creative work and problem solving, and it can bring huge new changes, improvements and innovations to your organization. Specifically, design thinking is human-centered and prototype-driven processes, methods and tools used to create products, services, business designs, solutions and experiences. The Design Thinking model proposed by the Hasso-Plattner Institute of Design at Stanford (d.school) tackles complex problems in the VUCA world by five different stages: 
[image: Image result for design thinking]
Source: Hasso-Plattner Institute of Design at Stanford (d.school)

The first stage of design thinking is focused on building strong relationships and resonance with the people or users who develop the solution. Leaders seek a deep understanding of user conditions, experiences, needs and motivations from the perspective of customers (Bason & Austin, 2019). In the define stage, leaders summarize all the information obtained during the "empathy" stage. This stage helps leaders on the team to gather great ideas, analyze their opinions, and synthesize to define the core issues identified so far (Plattner, Meinel and Leifer, 2016). During the ideate stage, leaders and team members can collectively discuss ways to address those unmet needs in order to find innovative solutions and alternatives to the problems. The purpose of prototype stage is to determine the best solution for each problem found in the first three stages, so that people can turn ideas into practical forms. These solutions are implemented in prototypes and will be gradually improved and rechecked based on user experience and feedback, or rejected (Bason & Austin, 2019). The final test stage uses the best solution identified during the prototyping stage to test the product and then iterates.

5.2 Complex Problem Solving
Leaders encounter many unprecedented complex problems when working in VUCA environment, which requires corresponding leadership practices in order to foster innovation. Complex problem-solving techniques involve leveraging cognitive activities and behaviors to reduce the barriers between a given state and expected target state, and then applying logic and imagination to design innovative solutions, which is a much needed skill in many industries such as telecommunication industry or AI industries (Funke, 2012). It requires the use of cognition, emotions, social resources, and knowledge (Frensch & Funke 1995). For the leadership practice of complex problem solving, leaders need to use solid critical thinking to look at the complexity of the problem from different angles, and then generate suitable methods and alternative solutions. In addition, leaders need to choose the best solution based on their understanding of the problem, the environment that affects the problem, and the factors affected by their solution. For example, AI can help employees collect and analyze large amounts of data, but leaders and employees still need to question this information and use complex problem-solving skills to define the right course of action. Thus, the four steps to complex problem solving for leadership are: define the problem, generate solutions, evaluate and select a solution, and implement the most suitable solution.
	

5.3 Networking
In the VUCA environment, leaders need networking to foster the innovation with organizations. Networking refers to creating a fabric of personal contacts that provide support, feedback, information and resources (Lewis, 2017). All leaders need to have a good working relationship with the people who can help them get the job done. Such operational networking includes not only direct reporting and superiors, but also peer companies within the operating department, other internal participants, and important external personnel, such as customers, suppliers, distributors, and so on. The purpose of this type of network is to ensure coordination and cooperation between people in order to complete tasks, because the VUCA environment and megatrends bring more complicated tasks to organizations than before. Leaders need to pay attention when establishing operational networking. The correct relationship is defined by the work and organizational structure. As a result, most operational networks occur within the organization, and the connections are largely dependent on daily short-term needs. In addition to operational networking, leaders should also establish personal networking outside their organizations (Osborne, Radnor and Strokosch, 2016). Through professional associations or alumni groups, leaders gain new perspectives and then apply these new perspectives to organizations for innovation promotion.

5.4 Emotional intelligence 
Under the influence of VUCA environment and megatrends, Leaders need emotional intelligence to understand and recognize how they and others feel. emotional intelligence plays an important role in leadership effectiveness in the global business environment. According to Anand and Udayasuriyan (2010), emotional intelligence is regarded as a person's capability to be aware of, express, understand and contorl their own emotions, and to handle the emotions of others judiciously and empathetically. If leaders can accurately recognize and understand the emotions of followers, their ability to solve complex problems is stronger. These leaders who can control their emotions can become more proficient in positively affecting the feelings of followers and support their followers and provide more innovative help. Followers will feel comfortable to adapt to innovation and change (George, 2000) . In order for followers to adapt to innovation climite within the organization, leaders first need empathy to see if team members have the willingness to innovate, manage their relationships with team members and the like in an effective way, and communicate effectively with team members The company's innovation strategy.

6.0 Conclusion
In the VUCA environment, organizations do not know which direction they should go, and their development innovation becomes increasingly difficult. Therefore, it is always important for organizations to structure their past and future innovations. The VUCA environment and megatrends (global economic power, demographic change, rise of technology, climate change and resource scarcity and rapid urbanization) brings many uncertainties, complexity and new challenges to the organization. Organizations are becoming more complex, and it is difficult for leaders to make effective business strategies in this environment. Transformational leadership and intended-based leadership can help renters create a resilient environment that places employees in a very important position to encourage employees to reach their potential. Design thinking and complex problem solving as two effective leadship practices can help companies solve complex problems. In addition, companies need to encourage leaders and employees to continuously learn in order to have the ability to produce effective solutions in complex environments to help organizations achieve sustainable and innovative development.


7.0 Recommendations for Organizations
[bookmark: _GoBack]As an international technology company who works in a VUCA world, the organization should further focus on marginal gain and nudging. To begin with, leaders and individuals need to firmly embrace the aggregation of marginal gains. If leaders help followers increase performance-related areas by only 1%, these small gains can lead to significant improvements for organizations. These marginal gains can then have greater impact and sustainability - at the micro level they will affect the performance and success of the organization at the macro level (Hall, James and Marsden, 2012). Employees working in technology companies need to keep learning to receive the latest technology information at any time. Therefore, the company should start from strong foundations, which means that the company can adopt collaborative technical work, sharing data, apps and other educational technology activities, so that employees can access learning materials and files anytime, anywhere. The company can make small improvements and optimizations to each process of employees' daily work, instead of changing the entire workflow at one time. Meanwhile, companies can also make subtle improvements and changes to products, services, delivery and processes, rather than disruptive changes. Finally, companies need to constantly look for improvement opportunities over time, as small but continuous improvements lead to greater overall benefits.

This international technology company is also recommended to utilize nudging to push organizational change. This concept is a seemingly subtle policy shift in the context of decision-making, and it encourages people to make decisions that are in their broad self-interest. These subtle shifts encourage people to make better decisions rather than force them, which bring a significant impact on their behavior (Burt, 2019). This company can consider establishing a nudging department. This department is not only responsible for proposing nudging schemes, but also disseminating nudging skills throughout the organization. As useful nudging skills are gradually transferred to employees and applied across the whole company, digitalization can realize its full potential. Meanwhile, the technology company can integrate methodologies into learning activities to spread nudging skills. This will continue to stimulate numerous facilitators at all levels of the organization.
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