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 Company Description  Environmental Impact Score: 9.6/10 

 Urban Electric Power (UEP) is a New York-based 
 company manufacturing and deploying rechargeable 
 alkaline batteries. UEP’s technology relies on zinc and 
 manganese dioxide, which are abundant and safe 
 materials. UEP alkaline batteries are aqueous, making 
 them highly fire resistant. The batteries can be readily 
 stacked to scale capacity and voltage for various market 
 needs from residential to utility-scale energy storage. 

 Headquarters  Pearl River, NY  Boundless Analysis 
 Founded  2012 ▶  This profile compares UEP’s battery against 

 traditional battery chemistries such as lithium-ion 
 (Li-Ion), lead-acid (PbA) and sodium sulfur (NaS). 

▶  The Environmental Impact Score is based on per 
 unit impact for key performance indicators, such 
 as greenhouse gas (GHG) Footprint, Water 
 Footprint, Energy Footprint, volatile organic 
 compound (VOC) Footprint, and Carbon Payback 
 Time. 

▶  Boundless scores UEP 9.6/10 on per unit impact. 
▶  The UEP battery cell has lower GHG Footprint 

 and compares favorably against competing 
 technologies for Energy Footprint, VOC Footprint 
 and Carbon Payback Time when measured per 
 energy storage capacity. 

▶  Measured per million dollars (USD) invested, the 
 UEP system has a positive CROI, assuming that its 
 storage capacity increases renewable electricity 
 penetration in the grid over its life. Under this 
 assumption, each million dollars (USD) invested in 
 manufacturing capacity results in a potential 
 16,000 metric tons of GHG reduction. 

▶  UEP’s rechargeable zinc manganese dioxide 
 battery has been certified to UL 1973 standards 
 for use in residential, commercial and industrial 
 applications. 

▶  Advanced energy storage is necessary to 
 transition the electrical grid and the 
 transportation, building, and industrial sectors 
 toward renewable energy. Environmentally-safe 
 batteries are vital in this transition. 

 Business model  C-Corp 

 Employees  36 full time 

 Financial Status  $28 MM equity, $4MM grants 

 Intellectual 
 Property 

 7 patents, 8 PCTs, and 6 provisional 
 patents 

 Website  https://www.urbanelectricpower.com 

 Alignment with the United Nations’ 
 Sustainable Development Goals 

 Affordable and clean energy 

 Industry, innovation and infrastructure 

 Responsible production and consumption 

 Climate action 
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 Management Team 

 ▶  Sanjoy Banerjee, Founder, Executive Chairman,  and  CEO  is a Distinguished Professor of Chemical Engineering  and 
 Director of the Energy Institute at the City University of New York (CUNY), which he founded in 2008. Previously, he was 
 Chair of Chemical Engineering at UC Santa Barbara. He received several prestigious professional awards, including the 
 IChemE-AIChE Danckwerts Memorial Lectureship and the ASME Melville Medal. 

 ▶  Alexander Couzis, CTO  is the Herbert G. Kayser Professor  and the chair of the Chemical Engineering Department at 
 the City College of New York. He received his BS in Chemical Engineering from the Technical University of Athens, 
 Greece, and his Ph.D. from the chemical engineering department of the University of Michigan. He has 25 years’ 
 experience in research and manufacturing, over 50 peer reviewed research articles, and five patents. 

 ▶  Gabriel Cowles, Vice President of Finance and Business Development h  as a Master’s in Public Administration, 
 Environmental Science, and Policy from Columbia University. He has over 10 years of experience in cleantech industry, 
 working for government, non-profit, and private organizations. He is responsible for financial management, business 
 development, and strategic planning for UEP. 

 Technology 

 ▶  Urban Electric Power (UEP) manufactures and deploys rechargeable alkaline batteries. UEP’s product is UL 1973 safety 
 certified for use in residential, commercial, industrial applications, and grid support. 

 ▶  UEP technology relies on zinc and manganese dioxide active materials which are advantageous for their relative 
 abundance, low cost, and safety. Zinc and manganese dioxide are widely available resources with high energy density 
 and low cost. Alkaline batteries don’t catch fire and can be recycled. 

 ▶  UEP batteries can be scaled to meet various market needs, from residential to utility. UEP works with partners on the 
 packaging, power electronics, marketing, and installation of final products. 

 ▶  Key milestones are to achieve 6,000 cells per day production at $40/kWh by 2024. 

 Operations and Partnerships 

 ▶  Pilot manufacturing plant in Pearl River, NY. 

 ▶  36 full-time employees including inventors, manufacturing, 
 and engineering staff. 

 ▶  Two active grid-connected installations with an additional 5 
 MWh of installations in the pipeline including at college 
 campuses in NYC. 

 ▶  A joint venture with UEP equity investor Godrej & Boyce 
 provides access to South Asian markets. 
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 Environmental Highlights 

 Summarized below are the most relevant impact categories and codes that refer to the United Nations’  Sustainable 
 Development Goals  (SDGs). The present section highlights  the most important factors that explain how this technology 
 impacts the environment and society. 

 Material Use 
 UEP batteries have been designed to mitigate battery hazards, health risks, and scarcity 
 concerns through a selection of safer and more abundant materials such as zinc and 
 manganese dioxide. Manganese and zinc are 64 and 4 times more abundant in the earth’s 
 crust, respectively, than lithium and lead. They are also non-toxic substances that can be 
 handled safely by production workers and customers alike. Whereas the UEP battery is 
 non-flammable, lithium’s reactivity with air and water creates an inherent fire hazard. The UEP 
 battery composition further avoids the human rights concerns associated with cobalt 
 procurement and the global health concerns associated with lead exposure. In recognition of 
 these efforts toward more sustainable battery materials, Founder Sanjoy Banerjee received 
 the U.S. EPA’s Green Chemistry Challenge: 2019 Academic Award in partnership with UEP. 
 Relevant code:  SDG 12  , Responsible Production and  Consumption 

 Greenhouse Gas Emissions 
 The production of the UEP battery has lower GHG emissions per kilowatt-hour (kWh) of 
 energy storage capacity, compared to Li-Ion, PbA, and NaS storage technologies. The GHG 
 emissions of the production of UEP batteries are  26.2  kgCO  2  e per kWh of energy storage 
 capacity  . On average, the GHG Footprint per kWh of  energy storage capacity of UEP’s 
 battery is 82% lower compared to Li-Ion batteries, 72% lower compared to PbA batteries, 
 and 71% lower compared to NaS batteries. Savings are primarily driven by the materials that 
 make up the batteries. Note that this analysis uses the IPCC 2013 100-year Global Warming 
 Potential (GWP). 
 Relevant code:  SDG 13  , Climate Action 

 Clean Energy 
 Advanced energy storage is increasingly needed to transition the electrical grid and the 
 transportation, building, and industrial sectors toward renewable energy resources. To 
 accommodate intermittent supply, renewable electricity integration requires utility-scale 
 storage, as well as demand-side energy storage to better manage loads. With a high 
 efficiency and scalable system, UEP’s system presents a high-efficiency solution for various 
 energy storage application. 
 Relevant code:  SDG 7  , Affordable and clean energy 

 Resiliency 
 UEP’s modular system can be scaled up to provide reliable power to businesses and 
 residences during grid outages. The system can be customized to provide backup supply 
 over periods of hours to days and can integrate with solar-PV and wind systems. This provides 
 increased resiliency to buildings, of particular importance for those with critical loads such as 
 hospitals and emergency services. 
 Relevant code:  SDG 9  , Industry, innovation and infrastructure 
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 Benchmarking and Conclusions 

 Boundless analysis showed that the GHG emissions of the production of UEP batteries are 26.2 kgCO  2  e per  kWh of energy 
 storage capacity. On average, the GHG Footprint of UEP’s battery is 82% lower compared to Li-Ion batteries, 72% lower 
 compared to PbA batteries, and 71% lower compared to NaS batteries. There is a potential savings of 15,984 tonnes of 
 CO  2  e emissions per US$1 million capital investment in Urban Electric Power to manufacture batteries that could enable 
 surplus renewable energy to enter the grid. 35% of the GHG footprint for the UEP cell is derived from the two main materials 
 that composed the battery, electrolytic manganese dioxide and zinc oxide. 

 Manganese and Zinc, the primary active components of the UEP battery, are 64 and four times more abundant than lithium in 
 the earth’s crust, respectively. Compared to Li-Ion and NaS, the UEP battery cell contains less than one-quarter of the 
 minerals listed as critical by the USGS. The Water Footprint of UEP, considering the embedded Water Footprint on raw 
 materials and battery production, is lower than the Water Footprint of NaS and Li-Ion iron-phosphate batteries, but higher 
 than other PbA and Li-Ion batteries. Volatile Organic Compound (VOC) emissions associated with extracting and processing 
 raw materials needed for battery production were measured, as VOCs can react with nitrogen oxides in the atmosphere, 
 creating smog and ground-level ozone. VOC emissions associated with manufacturing UEP’s battery were similar to those of 
 Li-Ion and NaS batteries, and up to 87% lower compared to lead-acid batteries. 

 The levelized cost of production of the UEP battery, on a per kWh energy storage capacity, is estimated to be lower than that 
 of Li-Ion and PbA batteries. Levelized cost of production was estimated using the company-reported material cost plus the 
 levelized cost for manufacturing facility capital and operations. These cost characteristics were considered assuming a 
 production rate of 125,000 batteries per year. Finally, the Carbon Payback Time of UEP’s battery was assessed assuming a 
 scenario wherein the batteries’ stored energy is supplied by non-emitting energy and displaces marginal U.S. grid emissions 
 over the course of 150 cycles per year. Under these conditions, the UEP battery offset its embedded GHG Footprint in six 
 months. 
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 Environmental Key Performance Indicators (EKPIs) 

 Boundless evaluated the life-cycle inputs and impacts per kWh storage capacity for UEPs battery, considering raw material 
 production, procurement, and battery system fabrication. Results are normalized relative to 1 kWh of energy storage 
 capacity and compared against Li-Ion, PbA, and NaS batteries. More specifically, PbA variants include pure lead (PbA Pure 
 Lead), absorbent glass mat (PbA AGM), and acid-gel (PbA Gel), while the Li-Ion variants include nickel-manganese-cobalt 
 (Li-Ion NMC), nickel-cobalt-aluminum (Li-Ion NCA), and iron-phosphate (Li-Ion LFP). 

 Product GHG Footprint 
 This metric represents the quantity of life-cycle GHG emissions 
 resulting from battery manufacturing and is reported in kilograms 
 (kg) of carbon dioxide equivalent (CO  2  e) per kWh of energy 
 storage capacity. 

▶  GHG emissions for UEP’s battery range from approximately 
 24.5 to 27.9 kg CO2e / kWh of energy storage capacity. This 
 estimation is based on virgin materials for all components. 

▶  UEP’s estimated GHG Footprint is 82% and 72% lower than the 
 GHG Footprint of Li-Ion and PbA batteries respectively, and up 
 to 71% lower compared to NaS batteries. 

▶  The GHG Footprint for PbA Gel and PbA Pure Lead was 
 calculated starting with the GHG intensity of PbA AGM and 
 replacing the emissions of glass with fumed silica and the 
 emissions of recycled lead with virgin lead. 

 Carbon Payback Time 
 This metric represents the time that it takes for a product’s use to 
 offset the GHG emissions of its production.  All scenarios 
 assumed a cycle rate of 150 cycles per year and that each kWh of 
 stored energy (and associated losses) are supplied by 
 non-emitting electricity and displace marginal U.S. grid 
 electricity. 

▶  The UEP battery takes between 1.4 and 1.6 years to offset the 
 embedded GHG emissions of its production, which is lower 
 than the Carbon Payback Time of competing Li-Ion, PbA, and 
 NaS batteries. 

▶  All other batteries report a Carbon Payback Time greater than 
 two years. 

▶  On average, the competing batteries in this analysis take 2.7 
 times longer to offset their GHG emissions compared to the 
 UEP battery. 
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 EKPIs continued 
 Calculations of environmental metrics used to determine climate impact benefit. 

 Energy Footprint 
 This metric represents the energy inputs in megajoule (MJ) per 
 kWh energy storage capacity produced, including the processes, 
 embodied energy of materials, and transportation steps through 
 the supply chain 

▶  The estimated Energy Footprint of UEP’s battery ranges from 
 245 to 367 MJ per kWh energy storage capacity. 

▶  The Energy Footprint for PbA Gel and PbA Pure Lead was 
 calculated starting with the energy footprint of PbA AGM and 
 replacing the energy footprint of glass with the energy footprint 
 of fumed silica and the energy footprint of recycled lead with 
 the energy footprint of virgin lead. 

▶  The estimated Energy Footprint of UEP’s battery is on average 
 49% lower than Li-Ion batteries, 27% lower than PbA batteries, 
 and 33% lower than NaS batteries. 

 Water Footprint 
 This metric represents the water consumption for raw material 
 extraction, processing, and the manufacturing process of the 
 batteries, measured as liters (L) per kWh of energy storage 
 capacity produced. 

▶  The Water Footprint of UEP’s battery is estimated at 2589 Liters 
 per kWh of energy storage capacity produced, which is up to 
 30% lower compared to Li-Ion LFP batteries, and 65% lower 
 compared to NaS batteries. However, it is 120% higher 
 compared to Li-Ion NMC and NCA batteries, and 254% higher 
 compared to the average of PbA batteries. 

▶  It is estimated that 43% of UEP’s Water Footprint is a result of 
 the production of one of its main materials; manganese dioxide. 

 VOC Footprint 
 This metric represents the non-methane volatile organic 
 compound (NMVOC) emissions to the surrounding environment 
 as a result of extracting and processing the raw materials needed 
 for battery manufacturing and is measured as grams (g) NMVOCs 
 per kWh of energy storage capacity. 

▶  VOCs can react with nitrogen oxides in the atmosphere, 
 creating smog and ground-level ozone. 

▶  UEP’s battery has an estimated VOC Footprint of 37.5 grams 
 NMVOCs per kWh storage capacity, which is comparable to 
 that of Li-Ion and NaS batteries, but up to 87% lower compared 
 to PbA batteries. 
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 EKPIs continued 
 Calculations of environmental metrics used to determine climate impact benefit. 

 Levelized Cost of Production 
 This metric represents the levelized cost of production (LCOP) in 
 US$ per kWh energy storage capacity of each battery type. For 
 UEP, analysis includes the company reported material cost, 
 manufacturing facility capital costs, and O&M costs. Boundless 
 relies on industry reports and consults independent industry 
 experts for competitor battery cost estimates. 

▶  UEP’s estimated LCOP ranges from US$107 to US$114 per kWh 
 energy storage capacity produced. This is based on a 125,000 
 annual battery production rate. 

▶  The LCOP of UEP’s battery is expected to compete with Li-Ion 
 batteries, though prices of Li-Ion batteries are still decreasing 
 due to high market demand and large investments made in this 
 battery chemistry. 

 Carbon Return on Investment (CROI) 
 This metric represents the GHG abatement potential, reported in 
 metric ton CO  2  e avoided per million U.S. dollars of  capital 
 investment in UEP and competing battery chemistries 

▶  UEP’s baseline scenario assumed a $4.5 MM USD investment in 
 a 125,000 annual production manufacturing facility with a 50% 
 equity investment. All scenarios assume that each kWh of 
 stored energy (and associated losses) is supplied by 
 non-emitting electricity and displaces marginal grid electricity. 

▶  There is a potential savings of 15,984 tonnes of CO  2  e emissions 
 per US$1 million capital investment in Urban Electric Power to 
 manufacture batteries that could enable surplus renewable 
 energy to enter the grid 

▶  Technology-specific assumptions for energy storage and depth 
 of discharge were used to compare alternatives on an energy 
 basis, each with a standardized annual cycle rate of 150 cycles. 

▶  The high CROI potential of Li-Ion batteries is derived from the 
 incredible scale of Giga-factory production and the potential 
 low LCOP associated with batteries produced at these 
 factories. 
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 About Boundless Impact Research & Analytics 

 Boundless Impact Research & Analytics is a market intelligence and impact analytics firm that provides 
 quantitative and evidence-based research and data for investors, companies, and funds. Driven by the 
 latest research from independent industry and academic experts, Boundless Impact Research & 
 Analytics offers analysis, market trends, and evidence of best practices in a growing number of 
 emerging sectors that address significant environmental and health challenges. Our research into 
 emerging technologies, impact assessment of companies, and thought leadership provide investors with 
 the latest and most relevant information to drive their investment decisions. 

 Contact Us 

 Boundless Impact Research & Analytics 
 www.boundlessimpact.net 
 Michele Demers, CEO and Founder 
 mdemers@boundlessimpact.net 

 The information provided in this report by Boundless Impact Research & Analytics and accompanying 
 material is for informational purposes only. The information in this report should not be considered legal 
 or financial advice, nor an offer to buy or sell or a solicitation of an offer to buy or sell any security, 
 product, service, or investment. Boundless Impact Research & Analytics does not make any guarantee or 
 other promise, representation, or warranty as to the accuracy or completeness of the statements of fact 
 contained within, or any results that may be obtained from using our content. Neither this content, nor 
 the investment examples cited, should be used to make any investment decision without first consulting 
 one’s own financial advisor and conducting one’s own research and due diligence. To the maximum 
 extent permitted by law, Boundless Impact Research & Analytics disclaims any and all liability in the 
 event any information, commentary, analysis, opinions, advice, and/or recommendations prove to be 
 inaccurate, incomplete, or unreliable, or result in any investment or other losses. 
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