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Introduction
This report discusses conceptual insights about productivity and sustainable manufacturing along with evaluating the latest trends that have the potential to alter the current business practices. Furthermore, the data related to IP proportion index and manufacturing trend published by the Federal Reserve for business vehicles and residential utilities has also been analyzed to determine the sustainable production strategies where AI and renewable sources of energy have been apprehended as notable solutions.
Productivity and three latest trends
The term manufacturing productivity refers to the ratio between output and input which helps the businesses determine the extent of manufacturing efficacy of a company (Gehringer, 2022). PTC report (2023) identifies manufacturing productivity as a value which represents a company’s capacity to produce the output by utilizing the input or resources to the maximum potential. Given that, working hours, resources, capital investment as well as the natural resources are categorized as input and quantity of produced products is termed as output (Himes, 2023). The research identifies three keynote aspects that businesses must take into consideration which are identification and quantification of manufacturing bottlenecks, prioritization of value-oriented opportunities and streamlined communication between the stakeholders with an ultimate focus on quantity and throughput (Gehringer, 2022).
The manufacturing trends are continuously on the verge of improvement and transformation. One of the latest emerging trends that has the potential to revolutionize manufacturing productivity is the divergence of businesses towards eco-efficiency in adherence to the 4th industrial revolution (World Economic Forum, 2021). This technology-driven ecofriendly approach not only fosters informed decisions about production control and management, but also adds to the manufacturing value chain. Besides that, environmentally sustainable practices tend to be cost effective, agile, and convenient when analyzed through the lens of performance metrics. In addition, these practices trigger sustainability of the manufacturing units by promoting the use of renewable energy sources, efficient resource utilization and controlled emissions bolstering efficiency of overall production methods (World Economic Forum, 2021). 
Another trend revolutionizing the manufacturing and production mechanisms is the use of artificially intelligent, IoT supported and automated tools integrated with the machinery to yield optimum level of efficiency. Resultantly, in the manufacturing context, the connectivity of sensors and predictive maintenance tools, downtime is significantly minimized, the dispatching of spare parts is processed and computer visions integrating machine learning mechanisms facilitate quality control (Forbes, 2023).
Decentralized manufacturing system is the next emerging trend which aids the manufacturers to attain their environmental sustainability targets through waste management, logistics control and distributions management. Resultantly, warehousing cost is significantly reduced whilst the process of delivering the personalized products is paced up. For instance, fabrication laboratories are an epitome of decentralized manufacturing facilitating additive manufacturing like 3D prints that are built layer by layer. Likewise, pop-up factories also represent decentralized manufacturing, which is more related to the development of personalized products like beauty creams and other skin products (Forbes, 2023).
Consumer good application
Table 1 – Residential utilities
The assigned consumer goods are residential utilities.
	Industrial Production and Capacity Utilization - G.17
Board of Governors of the Federal Reserve System

	Product
	IP Proportion (2023)
	September 23
	October 23
	November 23
	December 23
	January 24
	February 24

	Residential utilities
	2.83
	108.9
	105.9
	108.3
	100.6
	114.4
	97.8

	Total index
	100.00
	103.3
	102.6
	103.0
	102.7
	102.2
	102.3


The residential utilities with an IP proportion of 2.83 also showcase a mixed trend inclined towards declined production of utilities. The maximum decrease in production between September 23 to February 24 is recorded to be 16.6% whereas the maximum increase is evidenced to be of 13.3%. The total index, however, has demonstrated a slightly changing trend. According to recent reports, the U.S is expected to face hikes in the prices of utilities due to increasing cost associated with the use of energy sources followed by the cost of never-ending toxic emissions and climatic destruction (American Progress Report, 2022). Therefore, the country needs to look into different strategies to control the increasing cost of developing utilities especially considering the continuously increasing electricity generating fuel prices worldwide (Statista, 2024). 
Industrial good application
Table 2: Business vehicles
The assigned industrial good is business vehicles, evaluative table for which is as follows:
	Industrial Production and Capacity Utilization - G.17
Board of Governors of the Federal Reserve System

	Product
	IP Proportion (2023)
	September 23
	October 23
	November 23
	December 23
	January 24
	February 24

	Business vehicles
	.62
	108.0
	94.7
	110.7
	114.3
	108.6
	112.1

	Total index
	100.00
	103.3
	102.6
	103.0
	102.7
	102.2
	102.3



The IP production proportion for business vehicles from September 2023 to February 2024 was recorded to be 0.62 which is significantly low pointing to the decreasing manufacturing or production trends of the business vehicles. The statistics presented in the above table clearly showcase a considerable decline in manufacturing in October 2023 which is 13.3% as compared to the previous month. November 2023 was a progressive month with an increase of 16% followed by 4% in the succeeding month. However, January 2024 also yielded a declining trend of 5.7. Although the industry managed to upscale by approximately 4% in February 2024; however, the cumulative analysis posits a declining manufacturing trend. Comparatively, the total index for the respective months did not showcase massive changes, but only by 0.8% to approximately 1%. One of the reasons contributing to the disrupted manufacturing pattern of business vehicles may be the economic and financial instability prevalent globally equally positing challenges for the automakers. Likewise, the percentage of interest imposed by the Federal reserve also increased adding to the costs incurred in manufacturing and sales of the business vehicles hampering the product’s demand (New York Times Report, 2024). 
Sustainability definition and trends
According to the OCD Report (2024), sustainable manufacturing refers to the adoption of such activities and production mechanisms that reduce the detrimental effects on the environmental sustainability while provoking energy conservation and the use of natural resources. Furthermore, sustainable mechanisms are safe for all the stakeholders including consumers and communities collectively (OECD, 2024). 
Considering the modern trends, sustainable generation of electricity through the use of renewable sources which include solar and wind energy is one of the most effective ways to cater the increasing cost of utilities production due to hefty fuel prices. Using traditional fuels for power generation is a keynote contributor to climatic degradation and pollution. On the contrary, leveraging the power of solar energy, wind energy and hydroelectric energy will yield cost efficient yet environmentally friendly results (Voltreum, 2022). Likewise, the manufacturing units for business vehicles may also use renewable sources of energy for power generation required for production and assembling purposes. Businesses can invest in solar panels and hence not only improvise their operations, but also reduce the cost of production whilst contributing to the economy. In addition, solar powered business vehicles is another sustainable practice that can revolutionize the manufacturing industry to a great extent (Heeraman, Kalyani, & Amala, 2024). 
Other sustainability trends emerging in modern times are the use of artificial intelligence tools and predictive software programs for manufacturing and operational efficacy. For example, in the utilities industry, AI can be used in integration with the prediction management system where the patterns of supply and demand can be evaluated and forecasted. The use of AI-powered predictive mechanisms is crucial for power generation (IEA report, 2023; Voltreum, 2022). Likewise, the AI based tools can be integrated into the manufacturing process of business vehicles to automate the assembly process, inventory management and supply chain management while keeping abreast with the supply and demand patterns supported by the predictive data analytics models. These AI tools will be a cost-efficient solution for the manufacturers while reducing the existing burden concerning environmental sustainability (Himes, 2023). 
Conclusion
The analysis presented in the report is an epitome of the vitality of sustainable manufacturing and productivity mechanisms as a key construct to improve the productive value of the business in a cost-efficient and eco-friendly manner. Businesses worldwide, regardless of the size of nature of the associated industry are, now a days, struggling to manage cost and design sustainable patterns of manufacturing. In such a case, opting for renewable sources of energy and integration of modern technological and AI tools proves to be the only sustainable way out which is quite evident in the examples of business vehicles and utilities as presented in the report.
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