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Abstract
In a time when companies face increasing societal pressure to reduce carbon emissions, it is important for managers to understand under which conditions carbon reduction leads to higher financial performance. This thesis examined whether environmental awareness, environmental training, and environmental supply chain management affect firm performance through reducing carbon intensity. A panel dataset containing data from 305 companies from 17 countries over a period of 11 years was used. The hypotheses were tested using a mediating effects model. The results show a significant negative relationship between carbon intensity and firm performance. However, the results for the mediating effect are mostly insignificant. This indicates that environmental awareness, environmental training, and environmental supply chain management do not increase firm performance through reducing carbon intensity. 
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[bookmark: _Toc45732465]1. Introduction
Over the past decades, there has been a growing awareness among policymakers and businesses about the risks of climate change. Greenhouse gasses, and particularly carbon emissions, form an important part of the climate discussions. Since the industrial revolution, there has been a rapid increase in greenhouse gasses in the atmosphere with the amount of carbon dioxide in the atmosphere increasing by more than 30% (National Geographic, 2019). This increase in carbon dioxide would have normally taken place over thousands of years, but instead has now taken place in decades. The average global temperature is currently rising nearly twice as fast as 50 years ago. Scientists attribute the rise in the earth’s average temperatures to the rapid increase in carbon emissions (National Geographic, 2019). Climate change experts warn that to mitigate the rise in the average temperature, carbon emissions have to decrease. In 1997, 55 countries that account for 55% of the total carbon emissions signed the Kyoto Protocol in which they agreed on binding reduction targets of greenhouse gas emissions, including carbon emissions (Aggarwal & Dow, 2011). The rise in climate awareness and the Kyoto protocol has led to many countries introducing national and industry carbon reduction schemes and initiatives. The EU, for example, has launched the EU’s emission trading scheme and carbon disclosure project to reduce carbon emissions and to report carbon emission reduction performance at firm level (Aggarwal & Dow, 2011). These developments mean that companies will face an increasingly critical public pressure to reduce their carbon footprints and will have to deal with more carbon regulations. This means that carbon mitigation and climate opportunities are becoming increasingly urgent and valuable for companies (Aggarwal & Dow, 2011).
In scientific research, there has been a discussion on the effects that reducing carbon emissions will have on the financial performance of the company. Some studies argue that companies that reduce carbon emissions face additional costs (Walley & Whitehead, 1994). These costs can include measuring, disclosing, monitoring, and reduction costs (Matsumura et al., 2014). These costs can reduce the profits of the company and therefore reduce firm performance. Multiple studies have found a negative relationship between a company's environmental performance and the company’s financial performance (Sarkis & Codeiro, 2001; Wagner et al., 2002). Others argue that companies can increase their firm performance by being the first in their industry to exploit environmental opportunities, this is called the first-mover advantage (Reinhardt, 1999). Others also argue that environmentally friendly firms might face higher costs, but that customers are willing to pay higher prices and that investors are willing to invest more funds. Environmentally friendly firms could, therefore, be more profitable in the long term (Hart, 1997). There are also multiple studies that have found a positive relationship between a company’s environmental performance and the company’s financial performance (Orsato, 2006; Tang et al., 2012). 
Previous research has considered several factors that can affect whether a firm achieves a competitive advantage from reducing carbon emissions. These factors include carbon disclosure (Matsumura et al. 2014; Alsafi et al., 2019), regulation (Choi, 2020; Lee et al., 2015; Clarkson, 2015), and R&D expenditures (Lee et al., 2015). There has been less focus on the role that management plays in this relationship. Previous research (Albertini, 2013; Hoffman, 2011; Handfield et al., 2005; Sarkis et al., 2009) on the relationship between environmental performance and financial performance has suggested that management can influence whether a company is able to gain a competitive advantage from improving its environmental performance, by offering environmental training, increasing environmental awareness and engaging in environmental supply chain management. Managers address environmental issues differently based on their perception of the threats and opportunities of environmental issues. Managers that are aware of environmental issues are more likely to implement a proactive environmental strategy to reduce the ecological footprint of the organisation. On the other hand, sceptical managers do not believe that climate change can be impacted by the companies activities, therefore, they are less likely to take measures to reduce the companies ecological footprint (Hoffman, 2011). Companies with a management that is aware of the opportunities and risks of environmental issues could financially benefit from being the first in their industry to exploit environmental opportunities (Albertini, 2013). Therefore environmental awareness within the company can lead to a decrease in carbon emissions, which can lead to a higher firm performance. Environmental training is also an important factor that can influence firm performance through reducing carbon emissions. Training can help employees to address new carbon regulations and stakeholder concerns (Albertini, 2013). Employees that are educated on environmental issues can also be a source of innovative ideas to reduce carbon emissions (Sarkis et al., 2009). Companies that train employees to come up with innovative ideas to reduce carbon emissions can also profit from a first-mover advantage within their industry (Albertini, 2013). A last factor that can affect firm performance through reducing carbon emissions is environmental supply chain management. Research has shown that companies increasingly rely on their suppliers for competitive success (Handfield et al., 2005). Since the emissions of the company’s suppliers are also part of the emissions calculation of the companies end products’ environmental risks can be passed on through suppliers (Handfield et al., 2005). So which suppliers a company works with are also part of the companies competitive environmental strategy and can influence whether the company can gain a competitive advantage by reducing carbon emissions.
This paper examines whether environmental awareness, environmental training and environmental supply chain management affect firm performance through reducing carbon emissions. Therefore the research question is: 
How do environmental awareness, training and supply chain management affect firm performance through a reduction of carbon intensity?
To answer the research question, a quantitative research was conducted. A panel dataset containing data from 306 companies from 17 countries over a period of 11 years was analysed. A mediating effect model was used to examine the effect of environmental awareness, environmental training, and environmental supply chain management on firm performance through carbon emissions. The results show a significant negative relationship between carbon intensity and firm performance. The results for the mediating regressions are mostly insignificant. The results show that environmental awareness, training, and supply chain management do not have a positive effect on financial performance through reducing carbon emissions.
This research is relevant for managers because due to the increase in societal pressure to decrease carbon emissions and the increase in carbon regulations it is important for managers to know under which conditions the reduction of carbon emissions leads to higher financial performance. This research is also relevant for policymakers since some policymakers are reluctant to impose regulations to decrease carbon emissions out of fear of the impact on the economy (Hoffman, 2011). Therefore, it is important for policymakers to understand the effects of reducing carbon emissions on firm performance. 
The remainder of this paper is structured as follows. Section 2 provides an overview of the theoretical background and develop hypotheses. Section 3 gives an overview of the research method that was used. Section 4 discusses the results. Section 5 provides a discussion. And section 6 provides a conclusion.
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[bookmark: _Toc45732467]2.1. The relationship between carbon emissions and firm performance
Previous research (Matsumura et al., 2014; Choi & Luo, 2020; Lee et al., 2015) indicates that there is an negative relationship between carbon emissions and firm performance. According to previous literature, the market penalizes firms for high carbon emissions because carbon emissions reflect climate risk (Matsumura et al., 2014). Climate risk includes the risk of changes in regulation and not being able to comply to new regulations. Climate risk can affect the company’s expected future earnings because companies with high carbon emissions might need to change their production processes to reduce emissions to comply with new regulation or they might face an increase in taxes and penalties for having high carbon emissions (Choi et al., 2020). An increasing number of large investors have made climate risks part of their investment strategy (Aggarwal & Dow, 2011). Another reason why the market would penalize firms for high carbon emissions is because investors might believe that a company can achieve a competitive advantage through reducing carbon emissions.  According to the natural-resource-based view of the firm (Hart, 1995), a company can achieve a competitive advantage when the company uses environmentally sustainable practices that are valuable, rare, difficult to replicate and have no substitute. When a company has high carbon emissions, this is an indication that the company does not develop environmentally sustainable practices to reduce carbon emissions, this could lower investors’ expectations of the company’s future earnings.
Therefore, the first hypothesis is: 
H1: There is a negative relationship between carbon intensity and firm performance.
[bookmark: _Toc45732468]2.2. The effect of reducing carbon emissions of firm performance 
There has been a discussion in previous research on the effects that reducing carbon emissions will have on the financial performance of a company. Some papers argue that companies that reduce carbon emissions face additional costs, which reduces the profits of the company and therefore reduces firm performance (Walley & Whitehead, 1994). While others argue that environmentally friendly companies might face higher costs, but that customers are willing to pay higher prices for products from environmentally friendly companies and that investors are willing to invest more funds in those companies (Hart, 1997). Some papers have found a negative relationship between a company's environmental performance and the company’s financial performance. (Sarkis & Codeiro, 2001; Wagner et al., 2002). While others have found a positive relationship between a company’s environmental performance and the company’s financial performance. (Orsato, 2006; Tang et al., 2012).
Previous research has considered several factors that can influence whether a company is able to gain a competitive advantage from reducing carbon emissions. These factors include carbon disclosure (Matsumura et al. 2014; Alsafi et al., 2019), regulation (Choi, 2020; Lee et al., 2015; Clarkson, 2015), and R&D expenditures (Lee et al., 2015). Matsumura et al. (2014) examined the relationship between carbon emissions and firm performance for firms that voluntarily disclose carbon emissions data. They find a negative relationship between carbon emissions and firm performance. They also find that the market punishes all companies for their carbon emissions, but punishes companies that do not disclose their carbon emissions more. Choi & Luo (2020) also find a negative relationship between the level of carbon emissions and firm performance. They also find that this negative relationship is stronger for firms in countries that have a national carbon emissions trading scheme and strict environmental regulations. Lee et al., (2015) examined the effect of a company’s environmental R&D investments on the relationship between carbon emissions and financial performance for Japanese manufacturing firms between 2003 and 2010. They find a positive relationship between environmental R&D investments and financial performance.
While previous research has focused on the role of regulations and technology in this relationship, there has been less focus on the role that management plays in this relationship. Previous research on the relationship between environmental performance and financial performance has suggested that management can influence whether a company is able to gain a competitive advantage from improving its environmental performance, by offering environmental training, increasing environmental awareness and engaging in environmental supply chain management. The following section will explain these factors and how they can mediate the relationship between carbon emissions and firm performance.
[bookmark: _Toc45732469]2.3. Factors that reduce carbon emissions
[bookmark: _Toc45732470]2.3.1. Environmental awareness
The first factor that can affect firm performance through reducing carbon emissions is environmental awareness. Environmental awareness is defined as the understanding of environmental practices and the ability to recognize the costs and benefits associated with environmental issues (Gadenne et al., 2009). Managers address environmental issues differently based on their perception of the threats and opportunities of environmental issues. Managers that are aware of environmental issues are more likely to implement a proactive environmental strategy to reduce carbon emissions. On the other hand, sceptical managers do not believe that the company’s activities can impact climate change. Therefore, they are less likely to take measures to reduce the company’s carbon emissions (Hoffman, 2011). Companies with a management that is aware of the opportunities and risks of environmental issues could financially benefit from being the first in their industry to exploit environmental opportunities (Albertini, 2013). Therefore, the environmental awareness could increase firm performance through reducing carbon emissions. This leads to the following hypothesis:
H2: Environmental awareness has a positive effect on firm performance through reducing carbon emissions.

[bookmark: _Toc45732471]2.3.2. Environmental training
The second factor that can affect firm performance through reducing carbon emissions is environmental training. Previous literature uses stakeholder theory to link training to environmental performance and financial performance (Bansel, 2000; Sarkis, 2009). Training can help employees to address the environmental concerns of various stakeholders (Sarkis, 2009). One important stakeholder is the government. Companies face pressure from the government to comply with carbon regulations. If the company does not comply with the regulations, the company could face legal action, penalties or fines (Bansel, 2000; Sarkis, 2009). When a company does not comply with regulations, this also leaves the company vulnerable to individual or class action lawsuits, which could negatively affect the companies public image and the relationship with its customers. Environmental training can be used to prevent these regulatory threats. (Sarkis, 2009) In addition to the pressure that companies face from the government, companies also face pressure from various other external stakeholders. These stakeholders include the company’s shareholders, environmental organisations, the media, and labour unions (Hoffman, 2000). Environmental organisations, the media and labour unions could publicize information about the company’s carbon performance that could persuade consumers to purchase the products of competitors that perform better in terms of carbon emissions (Gunningham et al., 2004).
Besides responding to stakeholder concerns, environmental training can be used to make employees aware of the impact that their work has on the environment and can motivate them to participate in environmental initiatives (Cook & Seith, 1992). The motivation and participation of employees in environmental initiatives can have a positive impact on the achievement of an environmental action based competitive advantage in the company (Del Brio et al., 2007) Employees that are educated on environmental issues can be a source of innovative ideas to reduce carbon emissions. (Albertini, 2013). Remmen et al. (2000) conducted a case study at five companies that implemented a pollution prevention project and found that employees contributed to the environmental initiative by coming up with ideas on how to reduce the environmental impacts of the production process. According to Perron et al. (2006) the small actions that all employees can take in their everyday work can lead to large improvements in the environmental impact of the organisation.
Another way in which environmental training can influence a company’s financial performance is that it can attract more talented employees. When a company implements environmental training, that may enable the company to recruit more talented workers that have a preference for working in a company with a proactive environmental management philosophy. (Sarkis, 2009; Perron, 2009)
This leads to the following hypothesis:
H3: Environmental training has a positive effect on firm performance through reducing carbon emissions.

[bookmark: _Toc45732472]2.3.3. Environmental supply chain management
The last factor that can affect firm performance through reducing carbon emissions is environmental supply chain management. Research has shown that companies increasingly rely on their suppliers for competitive success (Handfield et al., 2005). Since the emissions of the company’s suppliers are also part of the emissions calculation of the company’s end products environmental risks can be passed on through suppliers. (Handfield et al., 2005) 
The resource-based view (RBV) of the firm has been used in literature to explain how companies can achieve a competitive advantage through environmental performance (Golicic et al., 2013, Sarkis et al., 2013). According to RBV theory, the combination of resources that a firm uses and how they are managed can lead to a competitive advantage if the resources are valuable, inimitable, and have no substitute (Colicic et al., 2013). According to the relational view, a competitive advantage can be achieved by using a combination of resources existing in different organizations in the supply chain (Vachon et al., 2006). Multiple papers have found a positive relationship between supply chain integration and operational performance (Chen et al., 2004; Liker & Wu, 2000; Chiou et al., 2011). Hart (1995) extended this view by creating the natural-resource-based view of the firm. According to this view a competitive advantage can be achieved when the company uses environmentally sustainable practices that are valuable, rare, difficult to replicate and have no substitute. Weather an environmental resource is rare and has no substitute can be illustrated by the difference between implementing a pollution control device and implementing pollution prevention technologies. Pollution control technologies consist of standard solutions that a company can purchase. These can be purchased and implemented by competitors as well. Pollution prevention, on the other hand, technologies involves product and process modifications, which require more specific knowledge about the company. This knowledge leads to a resource that is difficult to replicate (Vachon et al., 2006).
One way in which environmental management in the supply chain can lead to development of environmental resources that are valuable, rare, difficult to replicate and inimitable is through environmental collaboration. Environmental collaboration is defined as “the direct involvement of an organization with its suppliers and customers in planning jointly for environmental management and environmental solutions” (Vachon et al., 2006) Environmental collaboration requires companies to exchange technical information, to learn about each other’s operations and to set mutual goals for environmental improvement. According to Schroeder et al. (2002) Collaboration in the supply chain is valuable, because it can lead to inter-organizational learning. 
This leads to the following hypothesis:
H4: Environmental supply chain management has a positive effect on firm performance through reducing carbon emissions.
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The research question was answered using a panel data analysis. The data is from multiple companies from different countries and industries over time. The sample was derived from the Thomson Reuters ASSET4’s ESG database and consists of the companies for which data on carbon emissions and the independent variables environmental awareness, environmental training, and environmental supply chain management is available. Companies that do not report carbon emissions or companies that did not report carbon emissions for every year in the chosen time period were excluded from the sample. Differences in culture and regulation can play a role in the reporting of carbon emissions by a company (Albertini, 2013). To limit these differences, a sample of only European firms was used. These firms were chosen, because Europe has the most data available on carbon emissions in the Thomson Reuters ASSET4’s ESG database and because previous research on the relationship between carbon emissions and firm performance mostly focuses on North America and Asia (Aggarwal & Dow, 2011; Lee et al., 2015). Data on carbon emissions is available for 359 companies from 17 European countries. These countries are Austria, Belgium, Switzerland, Germany, Denmark, Spain, Finland, France, United Kingdom, Greenland, Hungary, Italy, Luxembourg, Netherlands, Norway, Portugal and Sweden. In line with previous research (Alsaifi, 2019), financial institutions were dropped from the sample, because financial institutions have lower carbon emissions and they follow different environmental and social regulations. After excluding financial institutions, the final sample consisted of 305 companies. 
Most papers on the relationship between carbon emissions and firm performance focus on a short time period. Multiple papers (Aggarwal, 2011; Dixon-Fowler, 2013) have argued that research on a longer time period is needed. Therefore this paper focuses on the longest time period for which data is available, which is the period 2008-2018.
Table 3.1 shows the number of companies in the sample per country. Since it is a balanced dataset, the number of companies is the same for each year. Table 3.1 shows that the United Kingdom (33.11%) is the most represented country in the sample. The second most represented country is France (13.11%). The least represented countries are Hungary (0.33%) and Luxembourg (0.33%), which each only have one firm in the sample. Since the United Kingdom was overrepresented in the sample compared to the other countries, a robustness test was conducted in section 4.4 in which the firms from the United Kingdom were left out of the regressions to make sure that the main results are not caused by the UK firms alone. 



Table 3.1: List of firms per country
	Country
	Number of firms
	Percentage of total

	Austria
	3
	0.98%

	Belgium
	6
	1.97%

	Switzerland
	17
	5.57%

	Germany
	31
	10.16%

	Denmark
	10
	3.28%

	Spain
	20
	6.56%

	Finland
	11
	3.61%

	France
	40
	13.11%

	United Kingdom
	101
	33.11%

	Greece
	2
	0.66%

	Hungary
	1
	0.33%

	Italy
	13
	4.26%

	Luxembourgh
	1
	0.33%

	Netherlands
	17
	5.57%

	Norway
	7
	2.30%

	Portugal
	3
	0.98%

	Sweden
	22
	7.21%

	Total
	305
	100%



[bookmark: _Toc45732475]3.2. Variables
The dependent variable was firm performance. Firm performance can be measured in multiple ways. Firm performance can be measured based on an accounting-based measure or a market-based measure. Accounting based measures could be manipulated by the firm's management (Matsumura et al., 2014), while market-based measures could be influenced by external factors that the firm cannot influence. Previous research has used Tobin’s Q, return on assets (ROA), and return on equity (ROE) to measure firm performance (Horvathova, 2010; Aggarwal et al., 2011; Lee et al., 2015). In this thesis, Tobin’s Q was used as a market-based measure, and return on assets and return on equity were used as accounting-based measures.
Tobin’s Q was measured as the market value of the company’s equity divided by the book value of the company’s assets. Both variables were derived from the Thomson Reuters datastream database. The return on assets was measured using the following formula: (Net income – preferred dividends + ((interest expense on debt-interest capitalized) * (1-tax rate))) / average of last year's and current year’s total assets * 100. This variable was derived from the Thomson Reuters datastream database. The return on equity was measured using the following formula: (net income – preferred dividends) / the average of last year's and current Year’s Common Equity * 100. This variable was also derived from the Thomson Reuters datastream database.
Three dummy variables were used as independent variables. These dummy variables were measured by analysts from Refinitiv, who collect ESG data by analyzing annual reports, company websites, NGO websites, stock exchange filings, CSR reports and, news sources. (Refinitiv, 2020) These dummy variables were derived from the Eikon database.
Climate risk awareness was measured as a dummy variable which has a value of 1 when the company is aware of the potential commercial risks and opportunities of climate change and a value of 0 when the company is not.
Environmental management training is a dummy variable which has a value of 1 when the company trains employees on environmental issues and a value of 0 when the company does not train employees on environmental issues.
Environmental supply chain management is a dummy variable from which has a value of 1 when the company uses environmental criteria when selecting its suppliers and a value of 0 when the company does not use environmental criteria when selecting its suppliers.
The mediating variable was be carbon-intensity. In line with previous research (Qian, 2017), carbon-intensity was measured as the total carbon emissions disclosed in tonnes divided by the company’s total revenues. Both variables were derived from the Eikon database.
In line with previous research (Aggarwal et al. 2011; Lee et al., 2015; Liu et al., 2016; Qian 2017; Choi 2020) the control variables were firm size, which was measured as log(total assets); financial leverage, which was measured as the total debt divided by total equity; systematic risk, which was measured by the historic beta; and the gross profit margin, which was measured as the gross Income divided by total Revenues times 100. All these variables were derived from the Thomson Reuters datastream database.
In addition, group variables for the year, country, and industry were added to the model, to control for time, country, and industry invariant effects. 
Histograms of the variables Tobin’s Q, carbon intensity and volatility showed that the variables were not normally distributed. Therefore, these variables were turned into logarithmic variables to make them more normally distributed. Table 3.2 gives an overview of all the variables in the models. 



Table 3.2: Description of variables
	Variable
	Definition
	Data source

	Dependent variables
	 

	Tobin’s Q
	Tobin’s Q is measured as the market value of the company’s equity divided by the book value of the company’s assets. The variable was transformed into a logarithmic variable to make it more normally distributed.
	Datastream

	ROA
	The return on assets is measured as: (Net income – preferred dividends + ((interest expense on debt-interest capitalized) * (1-tax rate))) / average of last year's and current year’s total assets * 100.
	Datastream

	ROE
	The return on equity is measured as measured as:  (net income – preferred dividends) / average of last year's and current year’s common equity * 100.
	 Datastream

	Mediating variable
	 

	Carbon intensity
	Carbon-intensity is measured as the total carbon emissions disclosed divided by the company’s total revenues.  The variable was transformed into a logarithmic variable to make it more normally distributed.
	Thomson Reuters ASSET4’s ESG database
Datastream

	Independent variables
	 

	Environmental awareness
	Climate risk awareness is measured as a dummy variable which has a value of 1 when the company is aware of the potential commercial risks and opportunities of climate change and a value of 0 when the company is not.
	Thomson Reuters ASSET4’s ESG database

	Environmental training
	Environmental training is measured as a dummy variable which has a value of 1 when the company train employees on environmental issues and a value of 0 when the company doesn’t train employees on environmental issues.
	Thomson Reuters ASSET4’s ESG database

	Environmental supply chain management
	Environmental supply chain management is a dummy variable from which has a value of 1 when the company uses environmental criteria when selecting its suppliers and a value of 0 when the company doesn’t use environmental criteria when selecting its suppliers.
	Thomson Reuters ASSET4’s ESG database

	Control variables
	 

	Firm size
	Firm size is measured as the logarithm of the company’s total assets.
	Datastream

	Volatility
	Volatility is measured as the company’s historic beta. Beta is measured as the variance of the company’s stock price divided by the covariance of the stock price to the benchmark. The variable was transformed into a logarithmic variable to make it more normally distributed.
	Datastream

	Leverage
	Financial leverage is measured as the total debt divided by total equity.  
	Datastream

	Gross profit margin
	The gross profit margin is measured as the gross income divided by total revenues times 100.
	Datastream

	Country controls
	Dummy variables that contain the country of each company.
	 

	Industry controls
	Dummy variables that contain the industry of each company.
	 

	Year controls
	Dummy variables for each year in the dataset.
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Figure 3.1: Mediating effect model

       Carbon intensity
-
-
Environmental awareness
Environmental training
Environmental supply chain management

     +
Firm performance

                                      

A mediating effect model was used to test whether environmental awareness, environmental training and environmental supply chain management affect firm performance through reducing carbon emissions. Figure 3.3 shows a visualisation of the expected mediating effect. To test for a mediating effect, a standard mediating effects analysis was used. This analysis consists of the following three steps:
Step 1:
First, the effect of each of the independent variables on firm performance[footnoteRef:1] was tested.  [1:  In step 1 and step 3 of the results section, three regressions will be conducted, one in which firm performance is measured as Tobin’s Q, one in which firm performance is measured as the return on assets (ROA), and one in which firm performance is measured as return on equity (ROE).] 

Firm performancei,t = β0 + β1 * awarenessi,t + β2 * trainingi,t + β3 * supply chaini,t + β4 * control variablesi,t + β5 * Countrycontrol + β6 * Industrycontrol + β7 * Yearcontrol +  ɛi,t


Step 2:
In this step, the effect of the independent variables on the mediating variable, carbon intensity, was measured. There can only be a mediating relationship if the independent variables affect carbon intensity. 
Carbonintensityi,t = β0 + β1 * awarenessi,t + β2 * trainingi,t + β3 * supply chaini,t + β4 * Countrycontrol + β5 * Industrycontrol + β6 * Yearcontrol +  ɛi,t
Step 3:
In the last step, the models of step 1 were tested again but this time the mediating variable, carbon intensity, was included in the model. The results of step 3 were compared to the results of step 1. If there is a complete mediating effect, then the coefficients of the independent variables in step 3 will become insignificant when carbon intensity is added to the regressions. If there is a partial mediating effect, then the values of the coefficients will decrease when carbon intensity is added to the regressions.
Firm performancei,t = β0 + β1 * carbonintensityi,t + β2 * awarenessi,t + β3 * trainingi,t + β4 * supply chaini,t + β5 * control variablesi,t + β6 * Countrycontrol + β7 * Industrycontrol + β8 * Yearcontrol +  ɛi,t

[bookmark: _Toc45732478]3.3.2. Additional analysis
In a mediating analysis, the independent variables are expected to first affect the mediator, which then affect the dependent variable. In this thesis, environmental awareness, training, and supply chain management are expected to first reduce carbon intensity and this reduction in carbon intensity is expected to increase firm performance. This means that a causal relationship is expected between the independent variables and the mediator and between the mediator and the dependent variable. To better analyse whether this relationship exists, an additional analysis was conducted in which the independent variables were lagged by two years and carbon intensity was lagged by one year. If a mediating relationship exists, the lagged independent variables should have a significant effect on the current firm performance. The two-year lagged independent variables should also have a significant effect on the one-year lagged carbon intensity. The relationship between the two-year lagged independent variables and the current firm performance should become weaker when one year lagged carbon intensity is added to the model. The following lagged models were tested:


Step 1:
Firm performancei,t = β0 + β1 * awarenessi,t-2 + β2 * trainingi,t-2 + β3 * supply chaini,t-2 + β4 * control variablesi,t + β5 * Countrycontrol + β6 * Industrycontrol + β7 * Yearcontrol +  ɛi,t
Step 2:
Carbonintensityi,t-1 = β0 + β1 * awarenessi,t-2 + β2 * trainingi,t-2 + β3 * supply chaini,t-2 + β4 * Countrycontrol + β5 * Industrycontrol + β6 * Yearcontrol +  ɛi,t
Step 3:
Firm performancei,t = β0 + β1 * carbonintensityi,t-1 + β2 * awarenessi,t-2 + β3 * trainingi,t-2 + β4 * supply chaini,t-2 + β5 * control variablesi,t + β6 * Countrycontrol + β7 * Industrycontrol + β8 * Yearcontrol +  ɛi,t
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Table 4.1 gives an overview of the descriptive statistics of the variables in the model. The number of observations lies between 3289 and 3355 depending on the variable. Table 4.1 shows that the average carbon intensity of the firms in the sample is 45.31%. The minimum carbon intensity is 0.019%, and the maximum carbon intensity is 2040.83%. Note that in the regressions the logarithmic function of carbon intensity will be used to make the variable more normally distributed. Table 4.1 also shows that on average, for 79.43% of the firms in the sample the firm’s annual reports, company websites, CSR reports and, other news sources indicate that the company is aware of the potential commercial risks and opportunities of climate change, 82,59% of the firms train employees on environmental issues, and 87,36% of the firms use environmental criteria when selecting suppliers.
	The histograms of all of the variables in the model were plotted to check if the variables were normally distributed. The variables Tobin’s Q, carbon intensity, and volatility were not normally distributed. Therefore these variables were turned into logarithmic variables to make them more normally distributed. 
	The sample was also checked for influential outliers by conducting OLS regressions and testing the values of the lever, cook’s d, and dfits. The histograms of the variables Tobin’s Q, ROA, ROE, leverage, and gross profit margin showed that these variables had multiple outliers. These outliers also had high values of lever, cook’s d and dfits, which means that they were influential. The variables Tobin’s Q, ROA, ROE, leverage, and gross profit margin were winsorized at level 1% and 99% to remove the outliers.
A correlation matrix and a VIF table were generated to test for multicollinearity. Table 4.2 shows the correlation matrix. A correlation between 0.7 and 1 is considered high, a correlation between 0.30 and 0.69 is considered average and between 0 and 0.29 there is no correlation. (Studenmund, 2017). The correlations matrix shows that there is not a high correlation between any of the variables. There is a moderate correlation between Tobin’s Q and ROA, but this is not a problem since these two variables are used as dependent variables in separate regressions. 
	Appendix 2 shows the VIF table. VIF stands for variance inflation factor. The variance inflation factor measures the inflation of the variance of the estimated regression coefficient due to collinearities among the predictors. A VIF of 1 means that there is no correlation between that variable and the other variables. A general rule of thumb is that there is multicollinearity when the VIF is above 10. (Studemund, 2017) Appendix 1 was created after doing an OLS regression with all of the variables. The VIF scores in appendix 1 are all below 10, so there is no multicollinearity problem in the model.


Table 4.1: Descriptive statistics
	Variable
	Obs
	Mean
	Std. Dev.
	Min
	Max

	Dependent variables
	
	
	
	
	

	Log (tobin's Q)
	3,329
	-.3801534
	.8748263
	-5.368557
	2.348931

	ROA
	3,330
	6.249514
	8.010896
	-68.21
	128.42

	ROE
	3,289
	19.15649
	138.9709
	-440.21
	7206.45

	Mediating variable
	
	
	
	
	

	Carbon intensity
	3,346
	.4531641
	1.32128
	.0001935
	20.40828

	Log (carbon intensity)
	3,346
	-2.368925
	1.741059
	-8.550311
	3.015941

	Independent variables
	
	
	
	
	

	Awareness
	3,355
	.7943368
	.4042457
	0
	1

	Training
	3,355
	.8259314
	.3792249
	0
	1

	Supplychain
	3,355
	.8736215
	.332325
	0
	1

	Control variables
	
	
	
	
	

	Firmsize
	3,353
	16.06472
	1.405829
	12.38383
	19.92036

	Log (volatility)
	3,328
	-1.231113
	.3737994
	-2.885981
	.526384

	Leverage
	3,353
	.8873977
	6.509501
	-251.3094
	154.7431

	Gross profit margin
	3,317
	35.53833
	21.95238
	-211.71
	99.67
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Table 4.2: Correlations matrix
	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)
	(11)

	(1) Log (Tobin’s Q)
	1.0000
	
	
	
	
	
	
	
	
	
	

	(2) ROA
	0.5428
	1.0000
	
	
	
	
	
	
	
	
	

	(3) ROE
	0.1034
	0.1741
	1.0000
	
	
	
	
	
	
	
	

	(4) Log (carbon intensity)
	-0.3302
	-0.1842
	-0.0240
	1.0000
	
	
	
	
	
	
	

	(5) Awareness
	-0.0906
	0.0038
	0.0144
	0.1298
	1.0000
	
	
	
	
	
	

	(6) Training
	-0.0368
	0.0021
	0.0156
	0.0125
	0.1903
	1.0000
	
	
	
	
	

	(7) Supplychain
	-0.0181
	-0.0028
	0.0131
	-0.0708
	0.2521
	0.1731
	1.0000
	
	
	
	

	(8) Firm size
	-0.3100
	-0.1451
	-0.0462
	0.0947
	0.3421
	0.1915
	0.2251
	1.0000
	
	
	

	(9) Log (volatility)
	-0.3568
	-0.2535
	-0.0513
	0.1973
	-0.0811
	-0.0721
	-0.0835
	-0.2370
	1.0000
	
	

	(10) Leverage
	-0.1074
	-0.0310
	0.0643
	0.0297
	0.0029
	-0.0046
	0.0213
	0.0190
	0.0268
	1.0000
	

	(11) Gross profit margin
	0.3115
	0.2651
	0.0121
	-0.2601
	-0.0475
	0.0104
	0.0251
	-0.0160
	-0.2859
	-0.0297
	1.0000



[bookmark: _Toc45732481]4.2. Regression results
[bookmark: _Toc45732482]4.2.1. Hausman test and Breusch-Pagan Lagrangian multiplier test
Before the regressions could be conducted, the Hausman test was used to test whether a fixed effects regression or a random effects regression should be used. The problem with a fixed effects regression is that it omits variables that are stable over time. In this case, it will emit the control variables for country and industry. The Hausman test is used to test if there are systematic differences in the coefficients of the fixed effects regression compared to the random effects regression. Table 4.3 shows the results of the Hausman test. The Hausman test shows a probability that is below 0.05 for the regressions in steps 1 and 3, which means that a fixed effects regression could have been used for these steps. However the Hausman test shows a probability of 0.3462 for the regression in step 2, this is higher than the critical value of 0.05, which means that a fixed effects regression cannot be used. To be consistent, random effects regressions were used for all three steps. However, since the Hausman test shows that for 6 out of the 7 regressions, a fixed effects regression should be used, fixed effects regressions were conducted in section 4.3 as a robustness test and the results of these regressions were compared to the results of the random effects regressions in section 4.2.

Table 4.3: Hausman test
	Step 1

	Dependent variable
	Probability

	Tobin’s Q
	0.0000

	Return on assets
	0.0001

	Return on equity
	0.0000

	Step 2

	Dependent variable
	Probability

	Carbon intensity
	0.3462

	Step 3

	Dependent variable
	Probability

	Tobin’s Q
	0.0001

	Return on assets
	0.0000

	Return on equity
	0.0000



The Breusch-Pagan Lagrangian multiplier test for random effects was used to test if a random effects model or a pooled OLS model should be used. Appendix 3 shows the results of this test. The results of the Breusch-Pagan Lagrangian multiplier test show a probability of 0.000 for all of the regressions in the three steps. This means that the pooled OLS model cannot be used and that the random effects model should be used instead.

[bookmark: _Toc45732483]4.2.2. Step 1: The effect of the independent variables on firm performance
As mentioned in chapter 3.3, three regressions were conducted to test the effect of carbon awareness, environmental training and environmental supply-chain management on firm performance. Table 4.4 shows under step 1 the results for these regressions.
Table 4.4 shows that environmental awareness has a positive coefficient that is significant at the 5% level in the regressions with Tobin’s Q and ROE as the dependent variables. In addition, environmental awareness has a positive coefficient that is significant at the 1% level in the regression with ROA as the dependent variable. This indicates that there is a positive relationship between environmental awareness and financial performance. 
The results in table 4.4 also show that the coefficient of environmental training is insignificant is all three regressions. This indicates that there is no significant relationship between environmental training and firm performance. 
The results also show that environmental supply chain management has a negative coefficient that is significant at the 1% level in the regression that has Tobin’s Q as the dependent variable. Environmental supply chain management also has a negative coefficient that is significant at the 5% level in the regression with ROA as the dependent variable. This indicates that there is a negative relationship between environmental supply chain management and firm performance. However, this result does not hold when ROE is the dependent variable. The coefficient of environmental supply chain management is not significant in the regression with ROE as the dependent variable.

[bookmark: _Toc45732484]4.2.3. Step 2: The effect of the independent variables on carbon intensity
As mentioned in chapter 3.3, a regression was conducted to test the effect of the independent variables on carbon intensity. The results of this regression are shown under step 2 in table 4.4.
	 Table 4.4 shows that environmental awareness has a positive coefficient that is significant at the 5% level. This indicates that there is a positive relationship between environmental awareness and carbon intensity. 
The results in table 4.4 also show that environmental training has a negative coefficient. However, this coefficient is insignificant. Which indicates that, contrary to what is expected based on the literature, there is no significant relationship between environmental training and carbon intensity. Since there is no significant relationship between environmental training and firm performance and also no significant relationship between environmental training and carbon intensity, hypothesis 3 is not supported.
The results also show that environmental supply chain management has a positive coefficient that is significant at the 1% level. This indicates that there is a positive relationship between environmental supply chain management and carbon intensity. 

[bookmark: _Toc45732485]4.2.4. Step 3: The mediating effect of carbon intensity
In the last step, the mediating variable, carbon intensity, was added to the models of step 1 and the results of step 3 were compared to the results of step 1. The results of these regressions are shown in table 4.4 under step 3. 
Table 4.4 shows that carbon intensity has a negative coefficient that is significant at the 1% level in all three regressions. This indicates that there is a negative relationship between carbon emissions and firm performance. This is in accordance with previous research that has also found a negative relationship between carbon intensity and firm performance (Matsumura et al., 2014; Choi & Luo, 2020; Lee et al., 2015). This means that hypothesis 1 is supported.
 The results also show that when carbon intensity is added to the regressions, environmental awareness still has a positive coefficient that is significant at the 5% level in the regressions with Tobin’s Q and ROE as the dependent variables, and significant at the 1% level in the regression with ROA as the dependent variable. If carbon intensity has a mediating effect on the relationship between environmental awareness and firm performance, then the coefficient of environmental awareness should decrease when carbon intensity is added to the model. The results show that the coefficient of environmental awareness increases in all three regressions when carbon intensity is added to the model. This indicates that carbon intensity does not mediate the relationship between environmental awareness and firm performance. This means that hypothesis 2 is rejected.
The results also show that when carbon intensity is added to the model, the coefficient of environmental training is still not significant in all three regressions. 
The results in table 4.4 also show that when carbon intensity is added to the model, the coefficient of environmental supply chain management decreases and is no longer significant in the regression with Tobin’s Q as the dependent variable. When carbon intensity is added to the model, the coefficient of environmental supply chain management also decreases in the regression with ROA as the dependent variable. This indicates that environmental supply chain management reduces firm performance through increasing carbon emissions. This is the opposite of what was expected according to hypothesis 4, so hypothesis 4 is rejected. The coefficient of environmental supply chain management is still insignificant in the regression with ROE as the dependent variable when carbon intensity is added to the model. 

Table 4.4: Regression results
	
	Step 1
	
	
	Step 2
	Step 3
	
	

	
	Tobin's Q
	ROA
	ROE
	Carbon intensity
	Tobin's Q
	ROA
	ROE

	Awareness
	0.0612**
	1.060***
	2.780**
	0.0896**
	0.0704**
	1.120***
	3.017** 

	
	(0.005)
	(0.000)
	(0.009)
	(0.002)
	(0.001)
	(0.000)
	(0.005)   

	Training
	0.0174
	-0.404
	1.047
	-0.0393
	0.0148
	-0.421
	0.973   

	
	(0.444)
	(0.167)
	(0.337)
	(0.192)
	(0.510)
	(0.150)
	(0.371)   

	Supplychain
	-0.0604*
	-1.050**
	-1.620
	0.130***
	-0.0523
	-1.041**
	-1.532

	
	(0.026)
	(0.003)
	(0.214)
	(0.000)
	(0.052)
	(0.003)
	(0.239)   

	Firmsize
	-0.254***
	-0.813***
	-3.435***
	
	-0.251***
	-0.776***
	-3.311***

	
	(0.000)
	(0.000)
	(0.000)
	
	(0.000)
	(0.000)
	(0.000)   

	Volatility
	-0.603***
	-2.954***
	-8.011***
	
	-0.578***
	-2.750***
	-7.239***

	
	(0.000)
	(0.000)
	(0.000)
	
	(0.000)
	(0.000)
	(0.000)   

	Leverage
	-0.0426***
	-0.225**
	0.901**
	
	-0.0407***
	-0.212**
	0.971** 

	
	(0.000)
	(0.002)
	(0.007)
	
	(0.000)
	(0.003)
	(0.003)   

	Profit margin
	0.00960***
	0.139***
	0.384***
	
	0.00946***
	0.138***
	0.381***

	
	(0.000)
	(0.000)
	(0.000)
	
	(0.000)
	(0.000)
	(0.000)   

	Carbon intensity
	
	
	
	
	-0.0895***
	-0.505***
	-2.141***

	
	
	
	
	
	(0.000)
	(0.000)
	(0.000)   

	Year controls
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Country controls
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Industry controls
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	_cons          
	2.049***
	7.245*
	32.02*
	-3.496***
	1.724***
	5.183
	23.68   

	
	(0.000)
	(0.039)
	(0.026)
	(0.000)
	(0.000)
	(0.145)
	(0.104)   

	N
	3292
	3292
	3251
	3346
	3292
	3292
	3251

	Notes: The p-values are shown in the parentheses. ***, ** and * indicate a significance at a 1%, 5% and 10% level.




[bookmark: _Toc45732486]4.3. Additional analysis
Since environmental awareness, training, and supply chain management are expected to first reduce carbon intensity and this reduction in carbon intensity is expected to increase firm performance, an additional analysis was conducted in which the independent variables were lagged by two years and carbon intensity was lagged by one year. Table 4.5 shows the results of the lagged regressions. 
Table 4.5 shows that the two-year lagged variable of environmental awareness has a significant positive effect on Tobin’s Q and ROA in step 1. This indicates that the environmental awareness of two years ago has a positive effect on the current financial performance. The lagged variable of environmental awareness does not have a significant effect on ROE. The two year lagged variable of environmental awareness also has a significant positive effect on the one-year lagged variable of carbon intensity. This indicates that the environmental awareness of two years ago has a positive effect on the carbon intensity of one year ago. When the lagged variable of carbon intensity is added to the models of step 3, the lagged variable of environmental awareness still has a significant positive effect on Tobin’s Q and ROA. The coefficients of step 3 also increase when carbon intensity is added to the model compared to the coefficients of step 1. Since environmental awareness has a positive effect on carbon intensity, this indicates that environmental awareness does not have a positive effect on firm performance through reducing carbon intensity. This means that hypothesis 2 is rejected.
The two-year lagged variable of environmental training has an insignificant coefficient in all of the regressions in table 4.5. This means that hypothesis 3 is rejected.
 The two-year lagged variable of environmental supply chain management has a significant negative effect on Tobin’s Q in step 1. This indicates that the environmental supply chain management from two years ago has a negative effect on the current Tobin’s Q. However, the lagged variable of environmental supply chain management does not have a significant effect on ROA and ROE. The two-year lagged variable of environmental supply chain management also does not have a significant effect on the one-year lagged variable of carbon intensity in step 2. In step 3, the lagged variable of environmental supply chain management only has a significant negative effect on Tobin’s Q. Environmental supply chain management does not have a significant effect on ROA and ROE. These results indicate that environmental supply chain management does not have a positive effect on firm performance through reducing carbon intensity. This means that hypothesis 3 is also rejected. Even though the results of table 4.4 suggest that environmental supply chain management reduces firm performance through increasing carbon intensity, the results of the lagged regressions show that the lagged variable of environmental supply chain management does not have a significant effect on carbon intensity. 














	
	Step 1
	
	
	Step 2
	Step 3
	
	

	
	Tobin's Q
	ROA
	ROE
	Carbon intensity (1)
	Tobin's Q
	ROA
	ROE

	Awareness (2)
	0.0636**
	0.622*
	1.292
	0.0932**
	0.0716**
	0.655*
	1.416

	
	(0.005)
	(0.044)
	(0.275)
	(0.002)
	(0.001)
	(0.034)
	(0.232)   

	Training (2)
	0.0154
	0.472
	0.955
	-0.0494
	0.0119
	0.447
	0.865   

	
	(0.517)
	(0.139)
	(0.434)
	(0.129)
	(0.615)
	(0.162)
	(0.478)   

	Supplychain (2)
	-0.0864**
	-0.244
	-1.321
	0.0704
	-0.0826**
	-0.255
	-1.350

	
	(0.001)
	(0.499)
	(0.337)
	(0.054)
	(0.002)
	(0.480)
	(0.326)   

	Firmsize
	-0.240***
	-0.800***
	-2.788***
	-0.239***
	-0.745***
	-2.660***

	
	(0.000)
	(0.000)
	(0.000)
	
	(0.000)
	(0.000)
	(0.001)   

	Volatility
	-0.551***
	-2.875***
	-6.931***
	-0.530***
	-2.679***
	-6.377***

	
	(0.000)
	(0.000)
	(0.000)
	
	(0.000)
	(0.000)
	(0.000)   

	Leverage
	-0.0395***
	-0.225**
	1.283***
	
	-0.0391***
	-0.219**
	1.294***

	
	(0.000)
	(0.004)
	(0.001)
	
	(0.000)
	(0.005)
	(0.001)   

	Profit margin
	0.00938***
	0.128***
	0.378***
	
	0.00924***
	0.129***
	0.380***

	
	(0.000)
	(0.000)
	(0.000)
	
	(0.000)
	(0.000)
	(0.000)   

	Carbon intensity (1)
	
	
	
	-0.0778***
	-0.380*
	-1.387*  

	
	
	
	
	
	(0.000)
	(0.015)
	(0.025)   

	Year controls
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Country controls
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Industry controls
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	_cons          
	1.821***
	8.657*
	30.45
	-3.342***
	1.564***
	6.745
	24.49   

	
	(0.000)
	(0.021)
	(0.054)
	(0.000)
	(0.000)
	(0.082)
	(0.127)   

	N
	2695
	2695
	2656
	2737
	2694
	2694
	2655

	Notes: The p-values are shown in the parentheses. ***, ** and * indicate a significance at a 1%, 5% and 10% level. The number in parentheses behind the variable indicates the number of lags. The variables awareness, training and supply chain management were lagged by two years. The variable carbon intensity was lagged by one year.


 Table 4.5: Lagged regressions


[bookmark: _Toc45732487]4.4. Robustness tests
Since one-third of the firms in the sample are from the United Kingdom, which means that the United Kingdom is overrepresented compared to the other firms in the sample, a robustness test was done to check if the results of section 4.2 also hold when the firms from the United Kingdom are removed from the sample. Removing the United Kingdom form the sample led to 1096 observation being removed from regression 1 and 2 in step 1 and step 3, and 1071 observations being removed from regression 3 in step 1 and 3. It also led to 1102 observation being removed in step 2. 
The results in table 4.6 show that carbon intensity still has a significant negative effect on firm performance in all three regressions of step 3 when the United Kingdom is removed from the sample. Which means that hypothesis 1 is also supported when the United Kingdom is removed from the sample. 
	The results in table 4.6 also show that environmental awareness still has a significant positive effect on firm performance in all three regressions in step 1 when the United Kingdom is excluded from the regressions. However, the coefficients are less significant in table 4.6 compared to table 4.4. Environmental awareness also still has a positive coefficient that is significant at the 5% level in the regression of step 2. This is the same result as is table 4.4. Which means that there is also a positive relationship between environmental awareness and carbon intensity when the United Kingdom is removed from the sample. The coefficients of step 3 are still positive and significant when the United Kingdom is removed from the sample. The coefficients also increase compared to the coefficients in step 1. These are also the same results as in table 4.4. This indicates that carbon intensity does not mediate the relationship between environmental awareness and firm performance. This means that hypothesis 2 is also not supported when the United Kingdom is removed from the sample.
	In addition, the results also show that when the United Kingdom is removed from the sample, environmental training has a negative coefficient that is significant at the 10% level in the regression with ROE as the dependent variable in step 1. This was not the case in the main analysis. The coefficient of environmental training stays insignificant in all other regressions. This means that hypothesis 3 is also not supported when the United Kingdom is removed from the sample.
Lastly, the results in table 4.6 also show that environmental supply chain management has a significant negative coefficient in all three regressions of step 1. This indicates that there is still a negative relationship between environmental supply chain management and firm performance when the United Kingdom is removed from the sample. The difference between table 4.4 and 4.6 is that the coefficients of environmental supply chain management become more significant when the United Kingdom is removed from the sample. In table 4.4, environmental supply chain management did not have a significant effect on ROE. In table 4.6, the coefficient of environmental supply chain management is significant at the 10% level in the regression with ROE as the dependent variable. Environmental supply chain management also has a significant positive coefficient in the regression of step 2. This is the same result as in the main analysis. This indicates that there is still a positive relationship between environmental supply chain management and carbon intensity when the United Kingdom is removed from the sample. Environmental supply chain management also has three significant negative coefficients in the regressions of step 3. This indicates that environmental supply chain management reduces firm performance through increasing carbon intensity. This is the same result as in table 4.4. This means that hypothesis 4 is also rejected when the United Kingdom is removed from the sample. 





Table 4.6: Regression results without the United Kingdom
	
	Step 1
	
	
	Step 2
	Step 3
	
	

	
	Tobin's Q
	ROA
	ROE
	Carbon intensity
	Tobin's Q
	ROA
	ROE

	Awareness
	 0.0678*
	0.946**
	2.684*
	0.0980**
	0.0791**
	1.050**
	2.957** 

	
	(0.016)
	(0.004)
	(0.019)
	(0.009)
	(0.005)
	(0.002)
	(0.010)   

	Training
	 -0.0243
	-0.584
	-2.285*
	0.0288
	-0.0211
	-0.553
	-2.203

	
	(0.399)
	(0.085)
	(0.050)
	(0.456)
	(0.460)
	(0.102)
	(0.058)   

	Supplychain
	 -0.130***
	-1.295**
	-3.612*
	0.132**
	-0.122***
	-1.261**
	-3.600*  

	
	(0.000)
	(0.002)
	(0.012)
	(0.006)
	(0.001)
	(0.003)
	(0.013)   

	Firmsize
	 -0.242***
	-0.737***
	-2.866***
	
	-0.243***
	-0.718**
	-2.816***

	
	(0.000)
	(0.001)
	(0.000)
	
	(0.000)
	(0.001)
	(0.000)   

	Volatility
	 -0.539***
	-2.081***
	-7.289***
	
	-0.520***
	-1.907***
	-6.807***

	
	(0.000)
	(0.000)
	(0.000)
	
	(0.000)
	(0.000)
	(0.000)   

	Leverage
	 -0.0654***
	-0.521***
	0.561
	
	-0.0640***
	-0.510***
	0.596   

	
	(0.000)
	(0.000)
	(0.222)
	
	(0.000)
	(0.000)
	(0.194)   

	Profit margin
	0.00834***
	0.136***
	0.366***
	
	0.00789***
	0.133***
	0.360***

	
	(0.000)
	(0.000)
	(0.000)
	
	(0.000)
	(0.000)
	(0.000)   

	Carbon intensity
	
	
	
	
	-0.0911***
	-0.666***
	-1.526** 

	
	
	
	
	
	(0.000)
	(0.000)
	(0.003)   

	Year controls
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Country controls
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Industry controls
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	_cons          
	2.195***
	10.95*
	40.63***
	-4.537***
	1.826***
	7.878
	33.55** 

	
	(0.000)
	(0.010)
	(0.001)
	(0.000)
	(0.000)
	(0.069)
	(0.007)   

	N
	2196
	2196
	2180
	2244
	2196
	2196
	2180

	Notes: The p-values are shown in the parentheses. ***, ** and * indicate a significance at a 1%, 5% and 10% level.



Since the Hausman test showed that a fixed effects regression should be used for six out of the seven regressions, a robustness test was done to compare the results of fixed effects regression to the results of the random effects regressions. Table 4.7 shows the results of the fixed effects regressions. The results of the fixed effects regressions are mostly the same as the results of the random effects regressions.
	Table 4.7 shows that carbon intensity still has a significant negative effect on firm performance in all three regressions of step 3 in the fixed effects regressions. Which means that hypothesis 1 also holds for the results of the fixed effects regressions. This is the same result as in the main analysis.
	The results in table 4.7 also show that environmental awareness has a significant positive effect on firm performance in step 1. This is the same result as in the main analysis. Environmental awareness also has a significant positive effect on carbon intensity in step 2. This is also the same result as in the main analysis. Environmental awareness also has a significant positive effect on firm performance in all three regressions of step 3. The coefficients of environmental awareness in the regressions of step 3 also increase when carbon intensity is added to the regressions. This means that the relationship becomes stronger instead of weaker when carbon intensity is added to the model. This indicates that environmental awareness does not increase firm performance through reducing carbon emissions. Which means that hypothesis 2 is also not supported by the results of the fixed effects regressions. These are the same results as in the main analysis. 
	The results in table 4.7 also show that the coefficient of environmental training is insignificant in all the fixed effects regressions. This means that hypothesis 3 is also not supported by the fixed effects regressions. This is the same result as in the main analysis.
Lastly, the results in table 4.7 also show that environmental supply chain management has a significant negative effect on Tobin’s Q and ROA in step 1. Environmental supply chain management also has an insignificant effect on ROE in step 1. These results are the same as in the main analysis. Environmental supply chain management also has insignificant positive effect on carbon intensity in step 2. This is also the same result as in the main analysis. In addition, the coefficients of environmental supply chain management decrease when carbon intensity is added to the regressions in step 3. The coefficient in the regression with Tobin’s Q as the dependent variable becomes insignificant when carbon intensity is added to the model. The coefficient in the regression with ROA as the dependent variable becomes less significant when carbon intensity is added to the model. This indicates that environmental supply chain management reduces firm performance through increasing carbon intensity. This is the same result as in the main analysis.















Table 4.7: Fixed effects regression results
	
	Step 1
	
	
	Step 2
	Step 3
	
	

	
	Tobin's Q
	ROA
	ROE
	Carbon intensity
	Tobin's Q
	ROA
	ROE

	Awareness
	0.0491*
	0.983**
	2.259*
	0.0855**
	0.0577**
	1.053***
	2.516*  

	
	(0.028)
	(0.001)
	(0.038)
	(0.004)
	(0.009)
	(0.000)
	(0.021)   

	Training
	0.0193
	-0.547
	0.778
	-0.0379
	0.0165
	-0.570
	0.682   

	
	(0.406)
	(0.081)
	(0.488)
	(0.212)
	(0.474)
	(0.068)
	(0.543)   

	Supplychain
	 -0.0592*
	-0.970**
	-1.863
	0.143***
	-0.0464
	-0.864*
	-1.478

	
	(0.033)
	(0.010)
	(0.167)
	(0.000)
	(0.093)
	(0.021)
	(0.272)   

	Firmsize
	 -0.306***
	-0.579
	-5.950***
	
	-0.310***
	-0.611
	-6.077***

	
	(0.000)
	(0.110)
	(0.000)
	
	(0.000)
	(0.091)
	(0.000)   

	Volatility
	 -0.571***
	-2.091***
	-5.235**
	
	-0.553***
	-1.944***
	-4.704** 

	
	(0.000)
	(0.000)
	(0.003)
	
	(0.000)
	(0.000)
	(0.007)   

	Leverage
	 -0.0391***
	-0.199**
	0.0634
	
	-0.0373***
	-0.184*
	0.147   

	
	(0.000)
	(0.008)
	(0.852)
	
	(0.000)
	(0.013)
	(0.664)   

	Profit margin
	0.00970***
	0.173***
	0.479***
	
	0.00958***
	0.172***
	0.476***

	
	(0.000)
	(0.000)
	(0.000)
	
	(0.000)
	(0.000)
	(0.000)   

	Carbon intensity
	
	
	
	
	-0.0955***
	-0.783***
	-2.866***

	
	
	
	
	
	(0.000)
	(0.000)
	(0.000)   

	Year controls
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Country controls
	No
	No 
	No
	No 
	No 
	No 
	No 

	Industry controls
	No
	No 
	No 
	No 
	No 
	No 
	No 

	_cons          
	3.531***
	7.602
	85.66***
	-2.429***
	3.386***
	6.414
	81.45***

	
	(0.000)
	(0.179)
	(0.000)
	(0.000)
	(0.000)
	(0.256)
	(0.000)   

	N
	3292
	3292
	3251
	3346
	3292
	3292
	3251

	Notes: The p-values are shown in the parentheses. ***, ** and * indicate a significance at a 1%, 5% and 10% level.
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In the previous section a mediating analysis was conducted to analyse whether environmental awareness, environmental training and environmental supply chain management affect firm performance through reducing carbon emissions. In the first step, the effects of environmental awareness, environmental training and environmental supply chain management on firm performance were tested. In the second step, the effects of environmental awareness, environmental training and environmental supply chain management on carbon intensity were tested. And in the third step, carbon intensity was added to the model of the first step to test if carbon intensity mediated the relationships between the three independent variables and firm performance. The results show a negative relationship between carbon intensity and firm performance, which means that hypothesis 1 is supported. This is consistent with previous research (Matsumura et al.,2014; Choi & Luo, 2020; Lee et al., 2015)  that also found a negative overall relationship between carbon emissions and firm performance. However, the hypotheses of the mediating effect of carbon intensity were not supported by the results. 
Environmental awareness was expected to have a positive effect on firm performance through reducing carbon emissions. The results show a positive relationship between environmental awareness and firm performance, which matches the expectations of chapter 2. However, the results also show that when carbon intensity is added to the model in step 3, the coefficients of environmental awareness increase and become more significant. This means that the relationship between environmental awareness and firm performance becomes stronger instead of weaker. This indicates that environmental awareness does not increase firm performance through reducing carbon intensity. In addition, the results show a significant positive relationship between environmental awareness and carbon emissions, which is contrary to what was expected based on the literature. This could be caused by the way that environmental awareness is measured in this thesis. The variable environmental awareness is measured as a dummy variable that has a value of 1 when the company’s annual reports, company websites, CSR reports and, other news sources indicate that the company is aware of the potential commercial risks and opportunities of climate change according to the analysts from Refinitiv. In the literature, there are two theories for why companies report on sustainability (Hahn et al, 2015). These theories are signalling theory and legitimacy theory. According to signalling theory, companies report on sustainability to signal that they perform better on sustainability issues than their competitors. According to legitimacy theory, companies that perform poorly on sustainability disclose sustainability information to legitimize poor performance. It is possible that the companies in the dataset that claim to be aware of climate risks and opportunities in their reports and on their website are actually the companies that do not perform well on carbon intensity. Future research could look at different ways to measure environmental awareness in a company. 
Environmental training was expected to have a positive effect on firm performance through reducing carbon emissions. The results show that there is no significant relationship between environmental training and carbon intensity and also no significant relationship between environmental training and firm performance. These results stayed the same in the robustness tests. This indicates that environmental training does not have a positive effect on firm performance through reducing carbon emissions. An explanation for the insignificant relationship between environmental training and carbon intensity could be that the environmental training provided by the companies in the sample is not enough to help employees come up with innovative ideas to reduce carbon emissions. An explanation for the insignificant relationship between environmental training and firm performance could be that the environmental training provided by the companies in the sample was not enough to help employees respond to stakeholder concerns and come up with innovative ideas that the company could financially benefit from. An additional explanation is that the costs of the environmental training provided by the companies in the sample cancelled out the financial benefits of this training.
Environmental supply chain management was expected to have a positive effect on firm performance through reducing carbon emissions. The results show a negative relationship between environmental supply chain management and firm performance. An explanation for this result could be that environmental supply chain management costs more than that companies benefit from it. This is in accordance with the criticism of environmental management that was raised in previous literature that argues that companies that try to reduce carbon emissions face additional costs, which reduces the profits of the company and can, therefore, reduce firm performance (Walley & Whitehead, 1994). The results also show a positive relationship between environmental supply chain management and carbon intensity. When carbon intensity is added to the model, the coefficient of environmental supply chain management decreases and even becomes insignificant in some regressions. This indicates that environmental supply chain management reduces firm performance through increasing carbon emissions. However, in the additional analysis with lagged regressions, the lagged variable of environmental supply chain management did not have a significant effect on carbon intensity, so no causal effect could be found between environmental supply chain management and carbon intensity.

[bookmark: _Toc45732490]5.2. Limitations
This thesis has several limitations. One limitation is that there is limited data available on carbon emissions and sustainability measures. The data on carbon emissions was available for only seventeen European countries, which means that not all European countries were represented in the sample. In addition, two countries were only represented by one firm in the sample.
Another limitation is that the data was only available for a limited time period because companies have not been reporting on carbon emissions and sustainability for that long. 
There were also limitations to how the independent variables were measured. There is not a lot of data available on environmental training, awareness, and supply chain management. These variables could only be measured as one dummy variable. It could have been useful if the variables could be measured as categorical variables instead of dummies. For example environmental training was measured as a dummy variable that has a value of 1 when the company trains employees on environmental issues and a value of 0 when the company does not, but this does not say anything about the contents of the training, which employees are receiving the training, and how long the training takes. It is possible that the firms in the sample only provided a minimal amount of training. This type of categorical data was not available for this thesis.


















[bookmark: _Toc45732491]6. Conclusion

This thesis examined whether environmental awareness, environmental training and environmental supply chain management affect firm performance through reducing carbon intensity. A panel dataset containing data from 305 companies from 17 countries over a period of 11 years was used. The hypotheses were tested using a mediating effects model. The results show a negative relationship between carbon intensity and firm performance. The hypotheses of the mediating effect of carbon intensity were not supported by the results. 
This thesis has theoretical and practical implications. There has been a discussion in previous literature on the relationship between carbon reduction and firm performance and the factors that influence this relationship. Previous literature has suggested that environmental awareness, training, and supply chain management could increase firm performance through reducing carbon emissions, but this relationship has not been empirically tested in a quantitative research. This thesis contributes to previous literature on the relationship between carbon reduction and firm performance by analysing whether environmental awareness, environmental training and environmental supply chain management affect firm performance through reducing carbon intensity. The results of the mediating effect regressions were insignificant. This indicates that, contrary to the expectations based on previous research, environmental awareness, environmental training, and environmental supply chain management do not affect firm performance through reducing carbon intensity.
Even though most of the hypotheses were not supported, this research still has practical implications. Due to the increase in societal pressure to decrease carbon emissions and the increase in carbon regulations it is important for managers to know under which conditions the reduction of carbon emissions leads to higher financial performance. The significant relationship between environmental awareness and firm performance suggests that environmental awareness increases firm performance, although the results show that this does not happen through reducing carbon emissions. The insignificant results for environmental training suggest that environmental training provided by the companies in the sample does not reduce carbon emissions or increase firm performance. Also, the significant negative relationship between environmental supply chain management suggests that the costs of environmental supply chain management might be higher than the financial benefits.






[bookmark: _Toc45732492]7. References
Albertini, E. (2013) “Does Environmental Management Improve Financial Performance? A Meta-Analytical Review”. Organization and Environment. Vol. 26, No. 4, pp. 431-457.
Alsafi, K. & Elnahass, M. & Salama, A. (2019). “Carbon disclosure and financial performance: UK environmental policy” Business Strategy and Environment.Vol. 29, pp. 711-726.
Aggarwal, R. & Dow, S. (2011). “Greenhouse Gas Emissions Mitigation and Firm Value: A Study of Large North-American and European Firms.”  SSRN Electronic Journal.
Chen, I.J. & Paulraj, A. & Lado, A.A. (2004). “Strategic purchasing, supply management, and firm performance”. Journal of Operations Management. Vol. 22, No. 5, pp. 505–523.
Choi, B. & Luo, L. (2020). “Does the market value greenhouse gas emissions? Evidence from multi-country firm data”. The British Accounting Review.
Chiou, T. & Chan, H. K. & Lettice, F. & Chung, S. H. (2011). “The Inﬂuence of Greening the Suppliers and Green Innovation on Environmental Performance and Competitive Advantage in Taiwan”. Transportation Research Part E. Vol. 47, No. 6, pp. 822–836.
Clarkson, P.M. & Li, Y. & Pinnuck, M. & Richardson, G.D.  (2015) “The valuation relevance of greenhouse gas emissions under the European Union carbon emissions trading scheme”. European Accounting Review. Vol. 24, No. 3, pp. 551-580.
Cook J, Seith BJ. (1992) “Designing an effective environmental training program”. Journal of Environmental Regulation. Vol. 1, pp. 53-62.
Del Brio, J.A. & Fernandez, E. & Junquera, B. (2007). “Management and employee involvement in achieving an environmental action-based competitive advantage: an empirical study.” The International Journal of Human Resource Management. Vol. 18, No. 4, pp. 491–522. 
Gadenne, D.L. & Kennedy, J. & McKeiver, C. (2009) “An Empirical Study of Environmental Awareness and Practices in SMEs”. Journal of Business Ethics. Vol. 84, pp. 45-63.
Gunningham, N.A. & Robert, A.K. & Thornton, D. (2004). “Social license and environment protection: why businesses go beyond compliance”. Law & Social Inquiry. Vol. 29, pp. 307–341.
Golicic, S.L. & Smith, C.D. (2013). “A Meta-analysis of Environmentally Sustainable Supply Chain Management Practices and Firm Performance”. Sustainable SCM Practices and Performance. Vol. 49, No. 2. 
Hahn, R. & Reimsbach, D. & Schiemann, F. (2015). “Organizations, Climate Change, and Transparency: Reviewing the Literature on Carbon Disclosure”. Organisations & environment. Vol. 28, No. 1, pp. 80–102.
Handfield, R. & Sroufe, R. & Waltion, S. (2005). “Integrating Environmental Management and Supply Chain Strategies”. Business Strategy and the Environment. Vol. 14, pp. 1-19.
Hart, S. L. (1995). “A Natural-Resource-Based View of the Firm”. Academy of Management Review. Vol. 20, No. 4, pp. 986–1014.
Hart, S. (1997). “Beyond greening: strategies for a suitable world”. Harvard business review. Vol. 75, pp. 66-67.
Hoffman, A. (2000). “Competitive Environmental Strategy: A Guide to the Changing Business Landscape”. Island Press, Washington, DC
Hoffman, A. J. (2011). “Talking past each other? Cultural framing of skeptical and convinced logics in the climate change”. Organization & Environment. Vol. 24.
Horvathova, E. (2010). “Does environmental performance affect financial performance? A meta-analysis.” Ecological economics. Vol. 51, No. 1, pp. 52-59.
Lee, K.H. & Min, B. & Yook, K.H. (2015). “The impacts of carbon (CO2) emissions and environmental research and development (R&D) investment on ﬁrm performance”. International Journal of Production Economics. Vol. 167, pp. 1-11.
Liu, Y.S. & Zhou, X. & Yang, J.H. & Hoepner, A.G.F. (2016). “Corporate Carbon Emission and Financial Performance: Does Carbon Disclosure Mediate the Relationship in the UK?” ICMA Centre.
Liker, J.K. & Wu, Y.C. (2000). “Japanese automakers, US suppliers and supply-chain superiority”. Sloan Management Review. Vol. 42, No. 1, pp. 81–93.
Matsumura, E. M. & Prakash, R. & Vera-Muñoz, S.C. (2014). “Firm-Value Effects of Carbon Emissions and Carbon Disclosures”. The Accounting Review. Vol. 89, No. 2, pp. 695-724. 
National Geographic (2019). “Causes of global warming, explained”. National Geographic.
Orsato, R. (2006). “Competitive environmental strategies: when does it pay to be green?” California Management Review. Vol. 48, pp. 127-145.
Perron, G.M. & Côté, R.P. & Duffy, J.F. (2006). “Improving environmental awareness training in business”. Journal of cleaner production. Vol. 14, pp. 551-562. 
Qian, W. & Schaltegger, S. (2017).” Revisiting carbon disclosure and performance: Legitimacy and management views”. The British Accounting Review. Vol. 49, No. 4, pp. 365-379. 
Refinitiv (2020). “Environmental, social and governance (ESG) scores from Refinitiv”. Refinitiv.
Reinhardt, F. (1999). “Market failure and the environmental policies of firms: economic rationales for “beyond compliance” behaviour”. Journal of industrial ecology. Vol. 3, pp. 9-21.
Remmen A & Lorentzen B. (2000) “Employee participation and cleaner technology: learning processes in environmental teams”. Journal of Cleaner Production. Vol. 8, pp. 365-73.
Sarkis, J. & Gonzales-Torre, P. & Adenso-Diaz, B. (2009). “Stakeholder pressure and the adoption of environmental practices: The mediating effect of training”. Journal of Operations Management. 
Schroeder, R.G. & Bates, K.A. & Junttila, M.A. (2002). “A resource based view of manufacturing strategy and the relationship to manufacturing performance”. Strategic Management Journal. Vol. 23, No. 1, pp. 105–117.
Studemund, A.H. (2017). “A practical guide to using econometrics”. Pearson. Harlow.
Tang, Q. & Luo, L. (2014). “Carbon Management Systems and Carbon Mitigation”. Australian Accounting Review. 
Tang, Z. & Hull, C. & Rothenberg, S. (2012). “How corporate social responsibility engagement strategy moderates the CSR–financial performance relationship” Journal of Management Studies. Vol. 49, pp. 1274-1303.
Vachon, S. & Klassen, R.D. (2008). “Environmental management and manufacturing performance: The role of collaboration in the supply chain”. International Journal of Production Economics. Vol. 111, pp. 299-315.
Walley, N. & Whitehead, B. (1994), “It's not easy being green”, Harvard Business Review, Vol. 72, No. 3, pp. 46‐52.
Wagner, M. & Van Phu, N. & Azomahou, T. & Wehrmeyer, W. (2002) “The relationship between the environmental and economic performance of firms: an empirical analysis of the European paper industry”. Corporate Social Responsibility and Environmental Management. Vol. 9, pp. 133-146.





















[bookmark: _Toc45732493]8. Appendix
Appendix 1: List of industries in the dataset
	Industry
	Number of companies
	Percentage of total

	Aerospace & Defense
	9
	2,95%

	Automobiles & Auto Parts
	9
	2,95%

	Beverages
	6
	1,97%

	Biotechnology & Medical Research
	1
	0,33%

	Chemicals
	19
	6,23%

	Communications & Networking
	2
	0,66%

	Construction & Engineering
	9
	2,95%

	Construction Materials
	7
	2,30%

	Containers & Packaging
	3
	0,98%

	Electrical Utilities & IPPs
	10
	3,28%

	Electronic Equipment & Parts
	1
	0,33%

	Food & Drug Retailing
	8
	2,62%

	Food & Tobacco
	8
	2,62%

	Freight & Logistics Services
	5
	1,64%

	Healthcare Equipment & Supplies
	5
	1,64%

	Healthcare Providers & Services
	1
	0,33%

	Homebuilding & Construction Supplies
	8
	2,62%

	Hotels & Entertainment Services
	9
	2,95%

	Household Goods
	1
	0,33%

	Industrial Conglomerates
	3
	0,98%

	Machinery, Equipment & Components
	23
	7,54%

	Media & Publishing
	11
	3,61%

	Metals & Mining
	15
	4,92%

	Multiline Utilities
	6
	1,97%

	Natural Gas Utilities
	1
	0,33%

	Oil & Gas
	13
	4,26%

	Oil & Gas Related Equipment and Service
	12
	3,93%

	Paper & Forest Products
	4
	1,31%

	Passenger Transportation Services
	7
	2,30%

	Personal &Household Products & Services
	5
	1,64%

	Pharmaceuticals
	11
	3,61%

	Professional & Commercial Services
	17
	5,57%

	Real Estate Operations
	3
	0,98%

	Renewable Energy
	2
	0,66%

	Residential & Commercial REIT
	11
	3,61%

	Semiconductors & Semiconductor Equipment
	2
	0,66%

	Software & IT Services
	2
	0,66%

	Specialty Retailers
	10
	3,28%

	Telecommunications Services
	13
	4,26%

	Textiles & Apparel
	4
	1,31%

	Transport Infrastructure
	6
	1,97%

	Water & Related Utilities
	3
	0,98%

	 
	305
	100%



Appendix 2: VIF table
	Variable
	VIF
	1/VIF

	ROA
	1.38
	0.723945

	ROE
	1.07
	0.935286

	Carbon intensity
	3.16
	0.315992

	Awareness
	1.43
	0.698204

	Training
	1.22
	0.820973

	Supplychain
	1.32
	0.756586

	Firmsize
	2.32
	0.430115

	Volatility
	2.33
	0.429881

	Leverage
	1.03
	0.968431

	Gross profit margin
	2.28
	0.438983

	Mean VIF
	3.02
	



Appendix 3: Breusch-Pagan Lagrangian multiplier test
	Step 1

	Variables
	Var
	sd=sqrt(Var)
	Variables
	Var
	sd=sqrt(Var)
	Variables
	Var
	sd=sqrt(Var)

	Tobin's Q
	.6704398        
	.8188039
	ROA
	41.75608
	6.461895
	ROE
	556.5184        
	23.59064

	e
	.1082283         
	.3289806
	e
	19.74451
	4.44348
	e
	250.7618        
	15.83546

	u
	.1652534        
	.4065138
	u
	9.407331
	3.067137
	u
	163.7632        
	12.797

	chibar2(01) =  4746.26
Prob > chibar2 =   0.0000
	chibar2(01) =   1157.97
Prob > chibar2 =   0.0000
	chibar2(01) =  1609.93
Prob > chibar2 =   0.0000

	Step 2
	
	

	Variables
	Var
	sd=sqrt(Var)
	
	

	Carbon intensity
	3.031287         
	1.741059
	
	

	e
	.1909435        
	.4369709
	
	

	u
	1.02427        
	1.012062
	
	

	chibar2(01) = 10844.92
Prob > chibar2 =   0.0000
	
	

	Step 3
	
	

	Variables
	Var
	sd=sqrt(Var)
	Variables
	Var
	sd=sqrt(Var)
	Variables
	Var
	sd=sqrt(Var)

	Tobin's Q
	.6704398       
	.8188039
	ROA
	41.75608        
	6.461895
	ROE
	556.5184        
	23.59064

	e
	.1065114        
	.3263609
	e
	19.63357        
	4.430978
	e
	249.2661          
	15.78816

	u
	.1635624        
	.4044285
	u
	9.466512       
	3.07677
	u
	164.7156        
	12.83416

	chibar2(01) =  4760.48
Prob > chibar2 =   0.0000
	chibar2(01) =    1171.30
Prob > chibar2 =   0.0000
	chibar2(01) =   1624.93
Prob > chibar2 =   0.0000
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