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INTRODUCTION
[bookmark: _Int_p9DoE2iX][bookmark: _Int_jwutSFyg]GoGreen is a hypothetical recycling company which has been making plans to expand its infrastructure due to an increase in demand for sustainable waste management.  To be able to make decisions regarding the most adequate locations for these expansions through the gaining of insights from data, GoGreen has decided to implement a business intelligence system. This report will aim to provide a comprehensive business intelligence system design and analysis for GoGreen to achieve predictive analytics in order to obtain information in regard to high waste regions. 
[bookmark: _Int_jmjMccKb][bookmark: _Int_VWRD3vM1][bookmark: _Int_iDCik6id]It is of interest to make a note of the nature of business intelligence systems plus a short evaluation of its usefulness. A business intelligence system is comprised of business gaining access to strategies and operations through the collection and organization of data by technological processes (IBM, 2021). Barraza (2023) states how “Implementing a business intelligence system can be a substantial investment” (Barraza, 2023). For GoGreen, this situation might not be applicable as growing demand and the need for expansion insinuates for good financial position. Gaille (2017) adds on how “the threat of hacking can put your sensitive or proprietary information at risk” (Gaille, 2017). This could enquire for GoGreen to invest in extra levels of security, which sustains Bazzara’s statement, and which suggests that further decision making in regard to the need for implementation of a BI system necessity in comparison to the risk of the exposition of important and confidential data. However, Mohan (2024) agrees to disagree, stating that BI systems allow for the making of “smart, fast decisions without waiting for old-style, time-consuming ways of gathering and checking data. That allows your business to react and move quickly and effectively since you have the view of information at great speed” (Mohan, 2024), which in GoGreens situation is exactly what they need in order to expand. Furthermore, it provides an increase in regard to efficiency through streaming business operation which could lead to time and waste reduction (Aspiring Young, 2024). So, the implementation of a BI depends on the business and their needs and in this case for  GoGreen is definitely not a waste of time or financial resources to implement a BI as it tackles perfectly the obstacles in their way to expanding their infrastructure. 








SYSTEM DESIGN
To make the best use of a BI system, is important to choose the data sourcing accordingly. Data sourcing consists of extracting data from different sources in order to integrate that information in their data infrastructure (Coresignal, 2024). For GoGreens business intelligence systems’ data sourcing, as the majority of BI systems, they’ll be extracted from internal and external sources. Internal data refers to data that is collected as the name states, within the internal components of a business such as their daily operations (Berg, 2023). GoGreen would look at data related to customer records, waste collection as well as facility processing statements. As for external, it refers to data which is available to the public eye, and which can be collected in a manual way or through the use of providers of data (Data Journal, 2024). In GoGreens situation they are more likely to depend on external data, such as governmental recycling initiatives within regions, regional statistics of waste production and basic geographic data, which is all data which implies urgent need for waste management, and which is more likely to provide GoGreen with the information their require to make a quick and accurate decision for their expansion. 
The next process within GoGreens business intelligence system embodies extracting, loading and transforming, also known as ETL process. During this process raw data is extracted from different sources, where then is transferred and integrated within a form of technological storage, such as a data warehouse, which then can be used and transformed in different formats for specific uses (Soft, 2024). As previously mentioned, GoGreen is more likely to extract raw data from external sources, which for example could be from the amount of waste collected from different trucks across different regions. That data could then be stored within a data warehouse such as Snowflake data warehousing, which according to Snowflake (2024) themselves is a “software as a service platform to load, analyse and report on massive data volumes” (Snowflake, 2024).  As per transformation, the data within the warehouse could be standardized across different formats such as visual representation like charts to be able to provide easy understanding and knowledge to a vaster audience that oversee decision making within GoGreen.
However, as an alternative to the ELT process, GoGreen could opt for an online analytical process, OLAP in short terms. According to Kumar (2024) OLAP “is a technology used in data analysis and business intelligence which allows users to interactively analyse large volumes of multidimensional data in real-time. OLAP systems provide a way to organize, retrieve, and analyse data from various dimensions or perspectives, enabling users to gain insights and make informed decisions.” (Kumar, 2024). This operation involves the exact same processes as an ELT; however, all the work is done through a single system which facilitates the creation of a dashboard. GoGreen would make use of multidimensional data models to extract the exact information they need such as waste collection and production classified by materialtype, time for complete collection as always, region. However, it still requires organized information within a data warehouse, and it has been opiated as an extremely slow process for extraction of data (Tutorialspoint, 2024). So GoGreen will need to decide which operation or process will suit them best, but according to all the research made in regard to the different processes, ELT is more likely to be suitable for GoGreen and their types of operations. 
Currently according to GoGreens personal needs, there will be a call for only one mining tool temporarily, this being Microsoft Excel. Excel has got a variety of different tools within its system which can aid the user go from raw data to the classification of information as well as the creation of visual representation from that classified data (Jodha, 2023). 
Last but not least, GoGreen will need strategies for ensuring data security and quality management within the system. These could include the implementation of encryption of sensitive information collected from the data, such as personal residential addresses from customers and implementing monitoring tools for activity and data usage to avoid discrepancies and data breaches (Rajendra Ongole, 2024). 
EXCEL IMPLEMENTATION & DATA ANALYSIS
RAW DATA:
[image: ]Figure1.
PIVOT TABLES:
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Figure 2,3 &4.
DATA VIZUALISATIONS:
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Figure 5.
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Figure 6.
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Figure 9.





The above figures are a simulation of what GoGreen could do by using Excel as their main data mining tool. To create this simulation, a set of hypothetical raw data was created with the intention of collecting, waste types, amount, collection frequency by other parties, recycling rates, disposal costs and revenue from recycling by different regions within the UK that could be of interest for GoGreen. This data was recorded within excel (Figure 1.), which allowed for hassle free actions with the data collected. Once satisfied with the data recorded, a variety of different Pivot tables were created, with the intention to answer the questions that GoGreen would have at the time of choosing a region to expand their infrastructure such as; how many tons each region generates (Figure 2.) as this would be a good set of data in order to analyse where the most work is needed, what revenue is currently made in each region by recycling (Figure 3.) as this would indicate if a region is oversaturated by other recycling companies that are more likely to be generating the highest figures, and how is the recycling rate within each region as a low recycling rate would involve extra costs for GoGreen in regards to the assortment of rubbish in order to recycle accordingly (Figure 4).
However, as good as the Pivot tables are, there is still a hint of difficulty in trying to analyse and understand the numbers stated, as some of them are extremelly close to each other. That’s where data visualisation using excel comes in handy. Thanks to excels diverse range of tools to visualise data, the pivot tables took a different much more effective approach in the process of understanding, figures 7 to 9 are the perfect example of it, where like for example it can be seen that the region with the highest amount of waste in Manchester central. However, this leaves space for understanding of hoe following and implementing the BI system is important. Within figure 5, a visual representation of the raw data was created using excel, which as it can be seen is a complete hard mess, understating of the contents is extremely limited, information needed is nowhere to be found and it can give one or two headaches. Apart from that, the usage of the data mining tool should be used cautiously and by taking into consideration the helping notes and suggestions that the system makes, especially when creating visual representations, as abominations like figure 6 which doesn't leave room for contrast and differentiation could be created. 
CRITICAL EVALUATION
[bookmark: _Int_CIE1uLcN]The BI system for GoGreen leaves a lot of room for improvement. However, from the current system created, there are some aspects that could be of benefit for GoGreen. Through this business intelligence system, GoGreen will be able to identify the regions with the greatest amounts of waste, however they will also be able to understand if those regions are already saturated by competitors by the revenue that the region makes in regard to recycling, which furthermore can help them make a choice for their infrastructural expansion by looking at the recycling rate, which would be an indicative of whether or not to risk going into an oversaturated region. For example, if they decide to go to Manchester Central, they should make note of the fact that their tons of waste are extremely high, accompanied by the fact that their recycling rate is also the highest which would make understand why the revenue amount is so high, as this would indicate that a lot of recycling companies are already on site taking over those high amounts of recycled waste making lots of revenue. 
The system has a prosperous look in regard to adaptability to future technological changes as only one system is incorporated and as previously mentioned has a lot of room for improvement. 
The current data that they are using does not require high amounts of security, however in the case that personal information from individuals shall be included and collected, exra messures will need to be taken and implemented. 
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Manchester - Central 235
Manchester - East 225
London - East 225
Manchester - West 210
London - Central 210
Edinburgh - South 200
Birmingham - South 195
London - West 195
Edinburgh - Central 185
Belfast - North 185
Birmingham - North 180
Cardiff - North 175
Belfast - Central 170
Cardiff - Central 160
Swansea - North 160
Swansea - Central 145
Grand Total 3055
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Region Sum of Recycling Rate (%)
Belfast - Central 195
Belfast - North 201
Birmingham - North 195
Birmingham - South 201
Cardiff- Central 201
Cardiff - North 210
Edinburgh - Central 204
Edinburgh - South 210
London - Central 210
London - East 216
London - West 204
Manchester - Central 225
Manchester - East 216
Manchester - West 210
Swansea - Central 198
Swansea - North 204

Grand Total 3300




