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Consumer satisfaction
Consumer satisfaction refers to the performance of a company's products or services in relation to the perceived expectation of a consumer. It is, therefore, the number of consumers or the proportion of total consumers whose experience with an organization, its products and/or its services exceeds specific consumer satisfaction targets. Measuring consumer satisfaction levels have primarily been identified as a handy tool in managing and monitoring any business operation (Lee et al., 2016). After making the purchase decision, consumer satisfaction is the critical determinant of the likelihood of a consumer purchasing in the future. According to Javed& Cheema (2017), a satisfied consumer will quickly become a repeat consumer and an advocate, if enthusiastic about the company, its products or services. It is therefore vital to ensure consumers' expectations are met to build consumer loyalty.
Researchers categorize satisfaction as either effective or cognitive state. Satisfaction is cognitive when consumer tends to evaluate service performance by using calculative attributes like the benefit they have received and how many sacrifices they have paid. If consumers perceive to have gained more than they paid, they will be satisfied. On the other hand, satisfaction is defined as an effective state because product or service performance includes consumer emotions and feelings. According to Javed& Cheema (2017), effective state thought, consumer satisfaction is influenced by many factors other than the benefit and sacrifice paid. Qualitative aspects such as the relationship with the service provider, atmosphere of the shop or facility, after-sale services and timely response to queries and complaints play a significant role in attaining consumer satisfaction.
Satisfaction levels
There are four levels in attaining optimal consumer satisfaction. These levels do not have distinct boundaries separating one level and the other, however, they follow a hierarchical order hence the lowest level of satisfaction must be attained before moving to a higher one. To achieve maximum consumer loyalty and success, organizations should aim at achieving the highest level possible.
The first and basic level of consumer satisfaction is to meet consumer expectations. At this level, organizations provide accurate or right products and services with the primary ingredient and meet minimum consumer expectations. This ensures consumers are satisfied for the time being and complains are very low (Popp &Woratschek, 2017). Nevertheless, consumers are not loyal, and if product or services fail to meet minimum satisfaction, they can quickly turn to competitors.
The second level involves exceeding consumer expectations. According to Javed& Cheema (2017), giving more than merely what the consumer expects goes a long way to achieving consumer satisfaction. Improving infrastructural technology and applications contribute to right, quick and prompt services and creates a competitive advantage to peers. Consumers rate speed and efficiency in product and service provision as vital attributes towards satisfaction. By exceeding consumer expectation, the organization moves from survival to building consumer trust and loyalty (Popp &Woratschek, 2017). No matters how loyal your consumers are, they will run away if product or service fails to impress them or you don't possess the latest technology infrastructure.
Thirdly, organizations should strive to partner client goals and objectives. This level is of great importance because products and services are designed (customized) to meet specific consumer requirements (Kasiri et al., 2017). It becomes difficult for competitors to prey away consumers when they receive products made to suit their needs. Beyond the provision of product and service, firms genuinely care hence listen and understand their consumers well and establish a two-way relationship.
The last level of consumer satisfaction involves establishing a personal bond with consumers. Winning over consumers at an individual level requires you to identify key clients and create some individual wins for them, for instance, special discounts, anniversary gifts, best wishes in major undertakings like projects and achievements (Oh & Kim, 2017). The above is also attained by advising and educating consumers beyond the mere product or service delivery. Educating consumers improves satisfaction, builds loyalty and increases chances of retaining consumers.

Figure1: Hierarchy of consumer satisfaction
Understanding and practicing these four levels of consumer satisfaction in any organization will help in establishing a long term successful relationship with consumers.
Role of Satisfaction on Consumer decision – making process
Making consumer satisfaction the core value of business creates a competitive advantage in the marketplace. As service providers compete for consumers, consumer satisfaction becomes the key differentiator and therefore determines who succeeds in these cut-throat environments. By offering great consumer experiences, service providers create an environment where satisfaction is high, and consumer references are in plenty, hence the key to attracting new consumers (Oh & Kim, 2017). Researches have revealed that price is not the main reason why consumers run away but because of the overall poor quality of the product or consumer service. Great measures need to be undertaken in tracking consumer satisfaction to ensure consumer expectations are met and therefore reduce the rate of consumer turnover. As noted in Javed& Cheema (2017), a consumer is always willing to spend more if he or she expects a superior quality of service. By ensuring such consumer expectations are met and adding a premium on the prices, a satisfied consumer will willingly pay more hence improve the revenue and profitability of the company. Therefore, satisfying consumers' expectations play a significant role in how much revenue they contribute to organizations.
The difference between the time a consumer is ready to receive a product or service and the time he or she receives it refers to the waiting time. To most consumers, waiting time is boring and annoying and leads to a negative overall service evaluation as noted by Kasiri et al., (2017). The actions of the service providers may play a significant role in altering consumer perceptions while queuing as revealed by Oh & Kim, (2017). Apologizing to consumers for waiting to compensate them, depending on the situation, as well as the perceived utility or benefit expected may increase consumer's willingness to wait for the service or product. Therefore, if consumers expect a higher value after consuming a product or service, they are more likely to wait than when the perceived value is low (Kasiri et al., 2017). On the same note, if there are no alternatives for the product or service, consumers will be compelled to wait. Therefore service providers need to keep waiting time as short and comfortable as possible to create a desirable consumer experience and improve future purchase decision. 
Failures and mistakes cannot be eliminated in the process of providing products and services to consumers. Such do not necessarily lead to consumer dissatisfaction as some consumers understand that errors sometimes occur, however, dissatisfaction may be caused by the response from the service provider or failure. Studies show that efforts by managers in addressing complaints provoke a more negative reaction by consumers towards the product or service failure (Popp &Woratschek, 2017). Consumers may perceive satisfaction to be equal to or higher than before a service or product failure occurred as a result of proper complaint handling by management.  Management is responsible for providing either social or economic resources to compensate for loses caused to consumers as a result of product or service failure. 
Continuous improvement 
As noted in a study by Castka et al., (2015), the essence of TQM implementation is the creation of a system for quality management that encompasses the structures, processes, procedures and responsibilities of the organization. ISO 9000 International standard is the most commonly referred quality management system and advocates for organizations to establish a well-documented and standard quality management system (Slack & Brandon-Jones, 2018). Continuous improvement is a cycle of processes that include a diagnostic stage, planning stage, implementation stage and evaluation stage. According to the improvement cycle, the ISO9001 standards are applied at the implementation stage. 
The ISO 9000 quality management system also calls for the development of procedures that ensure the diagnostic and evaluation stages of quality improvement are handled in a standardized manner across organizations (Castka et al., 2015). However, the standards do not recommend or prescribe a specific quality control technique for organizations to adopt. ISO 9000 is a generic standard and does not define quality or process or product specifications nor does it inspector assure organizations of their continued conformity with the set ISO 9000 quality standards. 

The essence of Total Quality Management (TQM) in any organization is to ensure the provision of quality products and services using training, tools and techniques that ensure constant customer satisfaction. TQM is committed to ensuring continuous improvement of the production processes that consequently result in quality service and products (Gureva et al., 2016). The primary goal of TQM application is for organizations to perform production processes right from the first time and every other time. 
Improving quality cannot happen without a significant loss of productivity. It is also critical that organization management provides leadership and show complete support for quality improvement initiatives. According to a study by Gureva et al., (2016), quality targets keep changing from time to time hence can be termed as moving targets that require continuous adoption of flexible metrics. There are three critical aspects regarding TQM; i.e. customer, culture and counting. Customer's impression of the organization and its products starts from the initial contact with an organization and is carried throughout the product life. In order to achieve a lasting customer impression, it is important for every department in an organization to always work towards improving the quality of operations. 
Another study by Van Der Aalst et al., (2016), suggests that the objective of TQM is to ensure continuous improvement in terms of customer focus, total involvement and process improvement. According to the authors to effect any meaningful quality improvements in an organization it requires constantly evaluating and addressing emerging needs in leadership, support structure, education and training, rewards and recognition, communication and measurement metrics. The study also reveals that the successful implementation of TQM continuous improvement principles larges depends on the management's ability to plan and take actions that focus on achieving high-quality standards across all divisions of an organization. These critical success factors are fundamental in TQM because once they fail; the production process is subsequently terminated.
Quality performance evaluation requires tom management to own the responsibility regarding quality performance, department heads to accept responsibility for department performance, considering quality as the organization's first priority and comprehensively discussing organization's quality components and quality plans frequently during meetings (Rahimi, Møller,&Hvam, 2016). The success of TQM  depends on the ability of everyone to show quality in efforts since the overall performance of the organization is a reflection of the quality of the organization's inputs. 
According to Rahimi, Møller,&Hvam (2016) and Ambroggio, et al., (2017), generally, TQM is concerned with quality improvement in all tasks of the production process whether from a high level of decision making and strategic planning or the thorough execution of the production tasks in the production chambers. Continuous improvement ideally stems from believing that mistakes are avoidable, and product/service defects can be prevented. Having the deep belief in TQM automatically results in the urge to improve overall organization performance, continuously enhance the growth of capabilities in people, technology, processes and machines. As noted by Ambroggio et al., (2017), continuous improvement requires dealing with improving the organization results as well as enhancing the capabilities to ensure sustainable and better products in the future. The five vital areas to focus on sustained improvement capability include supply generation, demand generation, technology, operation, and people capability.  
According to a study by Slack & Brandon-Jones, (2018), the central principle of TQM in continuous improvement is that people commit mistakes but at the same time majority are facilitated by faulty processes and systems. Hence this implies that the reasons behind such mistakes can be traced and eliminated while re-occurrence can be avoided by a complete change of the production process. According to TQM, there are three mechanisms or tools of preventing production mistakes: (1) Completely preventing mistakes from happening (Poka-Yoke), (2) Detecting mistakes / defects promptly where they can't be avoided before they proceed to the next value addition line and (3) In the event of re-occurrence, stop production until the issue is successfully corrected.     
According to a research by Slack & Brandon-Jones, (2018), production managers ought to be able to consistently monitor and analyze quality control activities to familiarize with general product or service trends and allow prompt detection of anomalies for corrective action. A realistic corrective measure needs to be established by the project team in addressing the problem. Sometimes the corrective action may cost more the corrective benefits; in this case, managers should consider alternative measures which may include taking no action at all (Slack & Brandon-Jones, 2018). The intention to improve focuses on one or more of the following activities; cutting on the process cost, enhancing process quality and improving efficiency by reducing process time. The choice depends on the organizational priorities that involved from examining the current process and identifying where optimal gain could be achieved.       
Information Technology
A study by Arab & Feng (2015) shows that in the early 1980s, Hewlett Packard made criticizing remarks on chips manufacturing in the United States due to their inferior quality compared to the Japanese counterparts. Ironically, the Japanese had adopted Edward Deming TQM principles, whereas the US counterparts had dismissed the philosophy. It is evident that achieving high-quality products and services leads to improved productivity by reducing reworks, wastes and reworks (Arab & Feng,2015). TQM is fundamental in reducing production costs, minimizing customer complaints and increasing market share. 
According to Edward Deming, TQM is a philosophy in management that applies specific sets of principles, techniques and practices to expand profits by improving productivity, reducing costs, reworks, wastes and customer complaints. Basically, TQM is composed of three essential terms; Total signifies the involvement of every business stakeholder. Quality refers to meeting the exact needs of customers and Management implies that the top-level organization leadership is highly involved in the process. TQM, therefore, refer to a culture of defining and supporting the attainment of customer satisfaction through the integrated system of techniques, tools and training.
The findings of a study by Sarancha et al. (2016), indicate that information technology has been widely adopted in most organizations for Total Quality Management. Consequently, a lot of researches have been conducted on the same to establish its impact on service or product quality. Competition adds a lot of pressure for organizations to evolve and improve product or service quality for sustainable business success. Information technology is an enabling mechanism for business growth and job enrichment and satisfaction. Total Quality Management (TQM) is a customer centric philosophy of management that aims to enhance the delivery of quality services and products (Sarancha et al., 2016). TQM techniques, practices and principles are applicable across all organizational functions such as information technology, finance, marketing, human resource management, research and development and operations. The impacts of information technology on business quality improvement have been heavily studied, and results reported. 
The analysis of TQM and IT influence shows that the volume of publications is on the increase. A study by Rahimi, Møller,&Hvam (2016), was conducted to establish the level of integration between TQM and Information Technology using a descriptive model and a case study showed that there is a seemingly high level of integration to date. The goal of TQM on information systems is to ensure the quality of information. It involves identification, verification and maintenance of software integrity by using appropriate methodologies. It consists of procedures that entail checks and controls in the process of developing the information systems. Information is vital in any organization hence ensuring the quality of information is paramount. Today almost all organizations use computer systems for running day-to-day business operations, decision making and creating strategic advantages. Previous researches on the influence of information systems on quality management have predominantly relied on tools and techniques for assurances on software quality. Due to the increased demand for information in organizational decision making, the information systems functions plays a critical role in influencing the quality of goods and services provided. 
Another research by Khanam, S., Siddiqui, J., &Talib, F. (2016) aimed to establish the role played by Information technology in quality management using literature review and questionnaire survey. The study applied the SPSS and people feedback tools for data analysis. From the findings, the application of information technology reduces wastage because of the application of TQM principles in production and expenditure. By maintaining efficient analysis and measurement of the activities performed by Information Technology systems, simplification and standardization of processes limit product or service variability (Rahimi et al., 2016). The study further concludes that top management initiatives can enable an innovative culture that abandons stereotypes on how to perform particular tasks within a shorter period and at a lower cost. Not only has IT reshaped the workplace but has also fundamentally altered overall organizations and established new demands upon organizations. 
TQM addresses the importance of information systems development. As well it ensures the systems are flexible, free of bugs and adaptable to the dynamic economic conditions. A research study by Huang et al. (2017) involved a qualitative comparative analysis elaborates the application of TQM philosophy in the light of Information Technology on the performance of an organization. The authors note that Information Technology has been critical in strengthening customer relationships in various ways. For instance, product recognition, barcoding and electronic point of sale have been widely used in the retail sector, tremendously increasing the speed and accuracy of transactions. IT has improved globalization by allowing organizations to connect to customers at geographically remote areas, especially providing support to SMEs. Improvements in IT have highly facilitated product and service customization. The integration of internet has been vital in improving the capacity of the hardware systems. Many organization apply IT, especially social media in marketing and the majority consider IT as complementary to existing infrastructure but does not a complete substitute for the status quo.        
Management of process quality 
Process quality management is all about change; change to get better through continuous learning to achieve process excellence. To achieve sustainable success, an organization needs to establish a learning culture and consistently re-invent new ways of doing business by challenging the status quo. 
According to Arab, A., & Feng, Q. (2015), the contentious improvement process can better be explained by the scientific model embedded in the cycle of Plan, Do, Check, Act (PDCA). According to this model, organizations should start by first establishing quality goals then establish concrete plans on how to achieve the goals. Consequently, the plan should be acted upon and results closely observed. The results from the prescribed actions are studied deeply, and any deviations are modified on the plans and the cycle starts once again. There is a good range of improvement models though the majority of studies consider PDCA is the most effective model of managing quality improvement. 
It is quite imperative to understand what an organization is aiming to achieve and how to tell when the results are achieved in the quality improvement process Arab, A., & Feng, Q. (2015). Shown below is a practical model established by Process Management International.
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Figure 1: The Plan, Do, Check, Act cycle
The PDCA model offers guidance and definition the necessary actions, allows learning which implementing and also promotes a review of the action results leading to not only understanding the improvement goals but also recognizing the improvement process Arab, A., & Feng, Q. (2015). Through the process, it becomes clear that change is necessary to effect any improvement but remember not all changes lead to improvement. 
A study by Fretheim&Tomic (2015), consider the Six Sigma model of Define, Measure, Analyze, Improve, and Control (DMAIC) as the most popular nowadays. However, it is actually a derivative of PDCA.
The intention to improve focuses on one or more of the following activities; cutting on the process cost, enhancing process quality and improving efficiency by reducing process time. The choice depends on the organizational priorities that involved from examining the current process and identifying where optimal gain could be achieved. 
There are two essential approaches in the quality improvement process, namely the Kaizen and the step-change improvement approaches. Kaizen typically favours the application of large scale of small projects to deliver aggregated significant improvements. According to Nallusamy (2016), this approach is common in Japanese organizations and requires a cultural change in an attempt to pursue improvement. Its merits are evident in establishing and maintaining a large scale organizational momentum and creating a changed behavior that encourages quality improvements. 
On the other hand, a step-change approach is modern and considered a more Western approach to quality improvement. It is closely associated with the Six Sigma approach; hence, it requires a more radical rethink of the organization processes (Nallusamy, 2016). It mainly focuses in the broader organization processes instead that the local focus of the Kaizen approach meaning the improvement result is more prominent and cutting across the organization. Its general organizational approach, however, translates to a higher level of risk. The improvement ideas are mainly from external experts leading to lack of local ownership which sometimes result in failed improvement plans. It is suggested that the planned improvement changes seemingly fail to hold when the team of experts depart the project. 
Integrating step change and Kaizen approaches indicate significant gains that can be maintained and built upon to establish sustained success (Antipov&Ushanova (2017). Systematic implementation of the two strategies would mean much involvement by local organization's staff is considered by researchers to show significant performance improvements. 
Waste ad variation in improvement represents differing focuses. Waste improvement refers to the process of improving process flow, the reduction of non-value activities or cutting down on time needed to perform a task. Variations, on the other hand, seek to enhance product and process consistency. 
In maintain quality control over production, it is important to ensure constant monitoring of production trend to identify any mistakes or defects that may arise. When mistakes arise due to process fault, the production team needs to establish the root cause and develop suitable corrective action (Antipov&Ushanova, 2017). Sometimes corrective action any include doing nothing especially of the cost of the corrective action outweighs the benefits of fixing the fault. Where faults are identified by an external quality assurance specialist, then it is important for the external specialist to work with the management and project team to establish a workable solution to the problem. 
 Among the corrective actions identified by Kowalik & Klimecka-Tatar, (2018) include reworking on the deliverable, altering the standards or methods, structural refinement, or changing the business strategic plan/ quality assurance framework. The author further notes that the effectiveness of a corrective action will largely depend on the quality control activities set in place by the organization. Ensuring proper documentation of process trends is also critical in detecting mistakes or defects promptly. Maintaining process records is one way of demonstrating an effectively functioning quality control management system. The study shows that maintaining regular reports that include the summary of corrective interventions performed is critical in addressing emerging incidences in quality control. The reports should as well indicate the effectiveness of the corrective action administered and the probability of the problem reoccurring.          
Quality reporting and benchmarking
Quality reliability is the ability to achieve quality consistently. Sustaining product quality requires highly reliable production process and systems which are the primary components in the quality control process. While attempting to satisfy the quality and reliability demands of various stakeholders, it is important to observe and incorporate quality assurance in the production process.
Different quality management systems are being integrated mainly in the manufacturing sector since the inception of the ISO9001 standards for quality management. Quality control systems that enable reliability assurance are integral in producing an acceptable product or service. According to Hoefler& Belli, (2015), the integration of quality control model and quality assurance reliability so far has not attracted the deserved attention. The researches regarding the combination of quality control and reliability assurance are limited, and the majority relies on the technical integration perspective.
The study by Arab & Feng (2015) was aimed at establishing reliability issues in the manufacturing industry. The authors suggested that determining an assurance model based on system-level reliability was essential in commercializing batch manufacturing of Micro-Electro-Mechanical devices. In an attempt to promote the monitoring of reliability in manufacturing, the authors proposed Conditional Expected Value criteria (CEV) that control censored production characteristics. They presented the current technological advancements, and any future quality engineering processes should develop techniques for process control that are reliable to ensure products and services maintain predetermined reliability standards.
Research by Fretheim, &Tomic,(2015) using Statistical Process Control (SPC) suggests the use of SPC as a process monitoring tool that uses plots on time series. The two main aspects of this process include "common cause variations" and "special cause variations. Common cause variations refer to variations that translate to random fluctuations, when only common cause variations are observed it means the production process is ‘in control', alternatively when variations seem to happen by chance are due to unique external events. Control charts refer to the central component of the SPC model, which is a time series line graph with three lines; the projected mean-time line, an upper limit line and a lower limit line. The upper and lower lines are designed to measure special cause variations and are normally 3 Standard Deviation from the mean. (See figure 2)
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Figure 2: Time series data in control chart (CL is the Center Line; LCL is the Lower Control Line while the UCL is the Upper Control Line)   
The SPC approach is considered advantageous in that managers, and other administrators with statistical knowledge can understand and interpret the control chart data with ease. The charts also provide timely data that managers can be applied to make prompt decisions. Analytical insights are necessary in determining lower and upper control limits; however, once the limits are set, the application of the control charts is considered straightforward. 
Other studies have embraced varying perspectives in achieving process quality. The study by Sweis et al. (2015), proposes the existence of a relationship between reliability and quality. The author also suggests that high-quality data is essential in yielding the reliability aspect of the production process. Additionally, a study by Sabet et al., (2016), emphasize on the importance of reliability in establishing a quality process hence measured reliability using a maturity matrix that relies on information flow as the main tool of realizing effectiveness in quality management. Integration of the co-effect of process reliability and product or service quality as well as the conceptual Quality-Reliability (QR) chain resulting from the integration of both is key to sustainable process quality (Sabet et al., 2016). The underlying basis of QR is a parallel hybrid model for multi-operational production nature that presents a fit among tool degradation, dimensional quality and system configuration. The study reveals that the quality-reliability integration model can also be applied to determine system failure in production.  
Further studies reviewed have closely examined the reliability management and monitoring in the production cycle. For instance, the results of a study by Michelon, et al., (2016) propose a control model that is based on cumulative defects observed to monitor and identify a failure in the production system or components and is considered effective in expansive monitoring of process reliability. A six sigma based model is considered by (Pussegoda et al., 2017), as a high-quality reliability commitment in a large scale production where sub-contracting is essential. In this model, manufacturing streams are subjected to a quality and reliability check by identifying and removing early production failures that could have occurred after system installation. The author further argues that production that is reliability-oriented using reliability capability and quality control, the use of maturity assessment is indispensable in ensuring an effective, reliable and assured production process. Despite the preceding literature review indicating assurances in-process quality by integrating quality control and reliability in this twenty-first century, few researched have been conducted to examine the reliability-oriented model of quality control. 
The water strategy of Saudi Arabia identifies with the adoption and relentless efforts in the implementation of management decisions to protect and conserve the aquatic ecosystem and create an enabling environment for the effective interactions of all water-related stakeholders (Choi, 2018). The other main components of Saudi Arabian water management include sewerage, water desalination, treatment and distribution. The effective process of water harvesting, treatment and distribution help in reducing the negative impact on our water bodies through the improvement of the wastewater quality and the protection of the natural environment. Statistically, contaminated sewerage water from commercial activities and household consumption account for over 60% of the total discharged sewerage in volume. The reason behind this is the fact treatment machines wear and tear over time plus the discharge of contaminated effluent from industries into the sewerage system.  
 Over 50% of drinking water in Saudi Arabia is obtained by desalination whereas from the underground non-renewable water source and 10% is gotten from surface water from mainly the mountainous southwest of the nation. 
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