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Abstract 

The U.S. agricultural sector operates within an environment of increasing volatility 

driven by fluctuating commodity prices, rising input costs, and climate-related 

disruptions. As producers navigate these challenges, sustainable capital investment has 

become essential for enhancing long-term resilience and operational efficiency. 

However, the high upfront cost and risk associated with adopting advanced 

technologies often impede widespread implementation. This study examines the role 

of federal tax planning strategies particularly accelerated depreciation mechanisms 

such as Bonus Depreciation and Section 179 Expensing in influencing agricultural 

investment behavior. Using secondary data from USDA, BEA, and IRS for the period 

2000–2023, the research applies the capital-investment evolution framework to 

estimate time-varying, policy-affected depreciation rates and analyze their relationship 

with sustainable investment patterns. Findings reveal that accelerated depreciation 

significantly increases both the level and composition of agricultural investments, 

especially in precision agriculture, renewable energy systems, and efficient irrigation 

technologies. The results provide empirical evidence that these tax incentives lower 

the after-tax cost of capital, improve short-term cash flow, and reduce financial risk, 

thereby stimulating adoption of risk-mitigating sustainable assets. The study 

concludes that while accelerated depreciation is an effective tool for promoting 

sustainability-oriented investment, benefits are unevenly distributed across farm sizes, 

necessitating more inclusive policy design. The insights contribute to agricultural 

economics, public finance, and sustainability policy by demonstrating how fiscal 

instruments can strategically advance long-term environmental and economic 

resilience. 
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1. Introduction 

The U.S. agricultural sector is a vital national economic foundation and a key component of the global food system. However, 

it now confronts a critical problem: it must achieve long-term food security while simultaneously adapting to the severe physical 

impacts of climate change (Williamson and Morehart, 2023) [19]. This challenge is exacerbated by intense volatility, where 

farmers face unstable commodity prices, rising input costs, and more frequent extreme weather events, from debilitating droughts 

to disastrous floods (Sullivan & Hellerstein, 2023) [18]. The core objective for overcoming this problem is the adoption of 

sustainable capital assets, which is no longer a choice but a compulsory measure for reducing operational risk and ensuring long-

term economic survival (Key & Sneeringer, 2023) [10]. This necessity is demonstrated by investments in precision irrigation for 

water efficiency, renewable energy infrastructure to minimize grid dependence, and innovations for soil health and carbon 

capture. The central problem blocking this objective is a formidable barrier: the high initial capital investment required, 
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combined with the significant perceived and actual risks of 

these long-term projects (Miller and Lahr, 2023) [13]. The 

substantial upfront cost of technologies like energy-efficient 

grain dryers or variable-rate irrigation pivots is prohibitive 

for many agricultural producers, particularly family-run 

businesses operating on thin margins. This financial hurdle is 

aggravated by uncertainty over the payback period and 

doubts about the efficacy of new technologies in specific 

local conditions (Olson & Mishra, 2022) [14]. Consequently, 

despite the clear potential for future cost savings, enhanced 

productivity, and improved environmental resilience, the 

financial barrier often stalls or completely blocks the decision 

to invest. This creates a critical implementation gap between 

the recognized need for sustainability and its on-the-ground 

reality. 

 

 

 
 

Fig 1: Challenges and Solutions in the US Agricultural Sector 

 

It is in this difficult terrain that the federal tax policy is not 

only a tool to collect revenue, but also an influential and 

purposeful instrument of controlling investment behavior and 

the strategic path of the industry (Congressional Budget 

Office, 2021) [3]. The most potent of these policy tools are the 

accelerated depreciation mechanisms, the main ones being 

Bonus Depreciation and Section 179 Expensing. These 

measures are aimed at encouraging capital expenditure by 

changing the date on which the tax deductions are made. 

These strategies serve two vital financial purposes by 

enabling farmers and other businesses to deduct a 

significantly higher amount of the purchase cost of an asset 

during the initial years of its operation life as opposed to 

deductions that are equal and have a longer recovery period, 

which is defined by statute. To begin with, they are highly 

effective in lowering the after-tax cost of capital and thus new 

investments would be more appealing based on the net-

present-value. Second, they 

create a high advancement in temporary money inflow by 

decreasing taxable income during the year of acquisition, thus 

having a direct counter-cyclical effect on reducing the 

perceived fiscal risk and liquidity limitation of large capital 

expenditures (Bastian et al., 2022) [1]. 

Rapid depreciation procedures are effective to raise the 

implied economic depreciation rate in the first years and 

front-load the tax benefits. The difficulty is academic and the 

main target of this research is determining the correct 

estimation of this time-varying depreciation rate 

corresponding to isolating its effect to other macroeconomic 

influences on investment. Early economic studies, such as 

those by Feldstein and Foot (1971) [6] and Eisner (1972) [5], 

highlighted the difficulties in measuring replacement 

investment and implied depreciation, often relying on 

business surveys. This study builds upon that foundational 

work, employing a quantitative framework to estimate the 

annual depreciation rate, thereby providing a clearer lens 

through which to view the impact of tax policy. 

The correlation between tax expenditure and investment is 

not a monolithic one, but it is very different in sector and asset 

types. In the agricultural sector, the issue is that it is not only 

the question of whether or not accelerated depreciation 

stimulates investment in the general but also whether it 

directs investment to more sustainable and risk-resilient 

technologies (Zulauf and Brown, 2022) [20]. As an example, 

would such facility as the possibility to immediately expense 

a solar-powered water pumping system increase the 

likelihood of its selection compared to the traditional diesel- 

powered one? Are there any credit benefits in cash flow based 

upon Bonus Depreciation that allow a farmer to invest in a 

new no-till planter that is soil- conserving? This 

compositional impact of investment is also a key to 

understanding the effectiveness of the entire tax policy as a 

tool that contributes to the realization of the objectives of 

environmental and economic sustainability (Key and 

Sneeringer, 2023) [10]. It goes beyond counting dollars 

invested in the analysis, to determining whether the capital 

stock being developed is of a qualitative nature. 

This paper, thus, explores the complex interaction between 

federal tax planning policies, capital investment plans, and 

the need to be sustainable in agricultural production in the 

United States. It aims to go beyond the postulations and offer 

a strict and quantitative evaluation of the direct effect of 

policies that change the effective depreciation rate and the 

timing of deductions on both the amount and the strategic 

composition of capital expenditure on American farms 

(Miller & Lahr, 2023) [13]. By measuring the degree to which 

these fiscal levers are not only accelerators of aggregate 

investment, but also explicitly shape the latter towards 

technologies that promote resilience in the long run and 

environmental stewardship, this study will offer a very 

detailed and sophisticated view of a very important 

intersection: the intersection of the publicly enacted policy, 

the way investment behavior, and the 

 necessity of agricultural sustainability meet (Sullivan and 
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Hellerstein, 2023) [18]. The findings aim to inform a more 

strategic use of the tax code, aligning economic incentives 

with the pressing need for a more robust and sustainable 

agricultural future. 

 

Source: Tax Reforms, Input Prices, and Agricultural Market Stability in Sub-Saharan Africa (2021) 
 

Fig 2: Price Volatility Trends for Agricultural Inputs Under Changing Tax Policy Environments

 

1.2. Statement of the problem. 

The U.S. agricultural economy forms a pillar to the national 

economy, but it works with huge volatility due to the 

fluctuation of the market, cost of inputs, and disruption of 

climate. The concept of sustainable capital investments has 

been widely cited as a major approach towards reducing all 

these risks in the long run. But, there is no subtle appreciation 

of certain determinants that influence adoption of such 

technologies and specifically the impact of federal tax 

incentives. 

 Although accelerated depreciation is not a new aspect of the 

tax code, the effectiveness of its use in not only encouraging 

investment in general, but sustainable capital investment in 

particular, is a concept that needs to be further scrutinized. 

The initial cost of sustainable assets is quite high and it serves 

to pose a major obstacle, and it is not clear how far tax savings 

compensate the obstacle and the financial calculus of farmers 

changes. 

One of the issues is on how to measure the effectiveness of 

such tax strategies. It is not enough to just look at the level of 

investment but rather to isolate the impact of the reduction in  

the net present cost of capital that has been brought about by 

the tax. Moreover, the agricultural industry is characterised 

by a wide variety of producers, both small family-run 

enterprises and large companies, and the reactions to these 

incentives may vary, depending on tax status and economic 

savings. 

Through this research, these gaps are expected to be filled by 

rigorously exploring the connection between accelerated 

depreciation and sustainable investment. This will measure 

the effects of these tax policies on investment decisions, 

which type of producers of agriculture are most likely to 

respond, and which effects these strategies have in reducing 

long-term operational and climate risks. The lessons learned 

will guide policymakers about the effectiveness of the tax 

code to be used as a means of encouraging the agricultural 

sustainability and offer practitioners a better idea of the 

financial gains of tax planning. 

 

1.3. Aim and Objectives. 

The aim of this study is to quantify the impact of federal tax 

planning strategies, specifically accelerated depreciation, on  

the level and sustainability of capitalinvestment in U.S. 

agriculture, with a focus on risk mitigation. The specific 

objectives are to: 

1. Estimate the relationship between the utilization of 

accelerated depreciation (Bonus Depreciation/Section 

179) and the annual net capital stock (KtKt) in U.S. 

agriculture. 

2. Examine the influence of the implied, tax-affected 

depreciation rate (δtδt) on the volume of sustainable 

investment (ItSustainableItSustainable). 

3. Ascertain the impact of the reduced after-tax cost of 

capital, achieved through accelerated depreciation, on 

farmers' perception of investment risk. 

4. Determine how the cash flow benefit from accelerated 

tax deductions influences the likelihood of adopting 

high-value, sustainable agricultural technologies. 

 

1.4. Research Questions 

1. What is the quantitative relationship between the use of 

accelerated depreciation and the level of net capital stock 

in the U.S. agricultural sector? 

2. To what extent does a higher, tax-induced depreciation 

rate influence investment in sustainable agricultural 

assets? 

3. How does the reduction in the net present cost of capital, 

via accelerated depreciation, impact farmers' assessment 

of the financial risk associated with major capital 

investments? 

4. How does the immediate cash flow benefit from 

accelerated depreciation affect the adoption rate of 

specific sustainable technologies? 

 

1.5. Significance of the study 

The results of this study will have a significant and 

interdisciplinary potential in addition to providing crucial 

information to a wide group of individuals with vested 

interests in the agricultural economy, the state policy, and 

technological advancement. 

This study goes beyond an academic exercise solely by its 

clear and strict quantification of nexus between federal tax 

policy, capital investment, and sustainability to provide a 

practical, actionable intelligence. 
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The importance of this study to policy makers at both federal 

and state levels especially in the U.S. Department of 

Agriculture (USDA), the Department of the Treasury and 

agriculture and finance committees in the congress cannot be 

overemphasized. In the age of high budgetary accountability 

and urgent environmental concerns, policymakers are 

becoming more compelled to demonstrate the efficacy and 

efficiency of each dollar of forsaken tax income, which is 

called tax expenditures (Congressional Budget Office, 2021) 
[3]. This paper presents strong and empirical data on the 

question of whether or not one of the largest corporate tax 

cabinets is quality of accelerated depreciation is in fact 

working as an investment trigger not solely of the overall 

investment, but of a more specific and preferred type of 

investment that meets national objectives in climate 

resilience and environmental stewardship (Key and 

Sneeringer, 2023) [10]. The results can directly contribute to 

the discussion around the permanence and structure of such 

provisions as Bonus Depreciation. As an example, are these 

provisions to be customized towards specific advantageous 

assets in terms of proven sustainability benefits? Is it possible 

to design tiered incentives that will provide even better 

incentives to investments that meet some environmental 

performance standards through the tax code? This study 

offers an empirical basis of developing future tax 

policy and farm policy that is not only economically 

sustainable but also strategically focused to create a more 

resilient agricultural industry (Zulauf and Brown, 2022) [20]. 

Moreover, such agencies as the Natural Resources 

Conservation Service (NRCS) may employ these results to 

more effectively synchronize their cost-share and 

conservation programs with tax 

 incentives to form a more effective and synergistic policy 

effort in sustainable practices. 

As far as those and others who are at the very center of the 

agricultural economy the farmers, ranchers, and their 

financial and tax advisors, this research can prove a strong 

validation and explanation of strategic financial planning. 

Although the immediate tax-saving advantages of accelerated 

depreciation are typically known, this paper measures the 

additional vitality of accelerated depreciation as an essential 

risk management and investment financing instrument 

(Bastian et al., 2022) [1]. The research empowers the 

producers to make more informed long-term capital 

budgeting decisions by showing the practical effect of these 

strategies on lowering the net present cost of capital of high-

value, sustainable assets. It changes the view of accelerated 

depreciation as a tax strategy implemented at the end of the 

year to an essential element of a strategic growth and 

resilience strategy of a farm. These findings can be used by 

farm managers and financial advisors to create more 

powerful business arguments to invest in precision 

agriculture, renewable energy or superior irrigation systems, 

by illustrating clearly the synergistic impact of saving 

operational costs, reducing risks, and improving tax 

efficiency (Olson and Mishra, 2022) [14]. This is especially 

important when it comes to the medium-sized operations, 

which might be on the brink of making major capital choices; 

the knowledge of the exact financial leverage that the tax 

policy offers may be what would allow them to make 

investments that would strongly enhance their long-term 

survival and competitiveness. 

The agribusiness sector which includes manufacturers and 

distributors of agricultural machines, precision technologies, 

and renewable energy systems will be enlightened by deep 

strategic knowledge of this study. The results will equip these 

firms with a complex perspective on the direct impact of the 

federal tax policy on the buying 

process and the decision of their customers on the capital 

investment. This intelligence is critical towards product 

development, marketing and sales strategies. By way of 

illustration, the establishment and promotion of specific 

products can be the priority of the technology companies in 

case the research shows that people are highly elastic in 

demanding certain forms of sustainable resources in relation 

to tax incentives. The sales teams may be trained to explicitly 

add the measured tax benefits to their value proposition to 

demonstrate potential buyers not only the operational benefits 

of a new piece of equipment, but the entire financial situation, 

including the significant reduction in after tax cost (Miller & 

Lahr, 2023) [13]. Moreover, this information can be used in 

financing and leasing packages provided by such companies, 

formulating them in a way that best benefits its clients by 

giving them tax advantages. Essentially, the research will 

ensure that the agribusiness industry ceases being a passive 

beneficiary of general tax policies to become an informed 

player in the market, which can strategically position its 

products in line with the financial incentives which are 

forming the marketplace, thus, hastening the process of 

adopting new technologies. 

Scholarly, this study contributes in a number of ways to the 

academic literature in various fields, such as agricultural 

economics, public finance, and adoption of technology. It 

also fills a gap in the literature that is well identified since it 

does not limit itself to theoretical models and the case studies, 

but presents a thorough, quantitative analysis of the policy-

investment-sustainability nexus. The paper adds to the 

literature on agricultural economics by applying an advanced 

knowledge of the role of the public in finance and taxation 

policy in explaining models of farm investment behavior, 

which have historically paid greater attention to commodity 

prices and direct subsidies (Williamson and Morehart, 2023) 
[19]. It provides a critical, 

sector-specific analysis of a large-scale tax expenditure in the 

context of broader discussions of the effectiveness of the tax 

code in terms of delivering non-revenue policy goals. The 

methodology of using the capital accumulation framework to 

come up with a time-varying, policy-sensitive depreciation 

rate extends the pioneering work of Levy and Chen (1994) 
[11] and others, and offers a model that can be replicated in the 

future in sector-specific studies. Lastly, this research can 

provide researchers interested in sustainability transitions a 

more fined-grain perspective on the carrot of economic 

incentives that can supplement the vast literature on the stick 

of regulation and offer a more comprehensive overview of 

the existing policy instruments that can be used to bring about 

systemic change. 

Overall then, the applicability of this study goes well beyond 

the walls of Congress to the farmlands of the Heartland, and 

the boardrooms of agribusiness conglomerates to the 

classrooms of universities. 

 

1.6. Scope of the Study 

This study will focus on the measurement of the effects of 

federal accelerated depreciation policies to capital investment 

in the agricultural sector in the United States. The research 

will be based on national level data on investment in 

Agriculture, capital stock, estimates of tax expenditures in the 
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2000-2023. Specifically, the analysis is aimed at the key 

capital assets, which can be subject to Bonus Depreciation 

and to Section 179 expensing, but the specific focus is placed 

on identifying the investment opportunities that can also help 

to achieve the sustainability and mitigate the risks. 

 

1.7. Operational Definition of Terms 

Accelerated Depreciation: A tax accounting method that 

allows a business to deduct a larger portion of an asset's cost 

in the early years of its life, thereby reducing taxable income 

more rapidly than under straight-line depreciation. Primary 

examples include Bonus Depreciation and Section 179 

Expensing. 

Capital Stock (KtKt): The net value of fixed assets owned and 

used in agricultural production at a point in time, calculated 

as Kt=(1−δ)Kt−1+ItKt=(1−δ)Kt−1+It. 

Depreciation Rate (δδ): The annual rate at which capital 

assets lose value due to wear, tear, and obsolescence. In a tax 

context, this can be an implied rate influenced by statutory 

recovery periods and accelerated methods. 

Gross Investment (ItIt): The total expenditure on new capital 

assets within a given period, before accounting for the  

consumption of fixed capital. 

Net Capital Stock: The gross capital stock minus the 

accumulated depreciation on those assets; a measure of the 

current market value of the capital base. 

Risk Mitigation: In this context, the strategies employed by 

farmers to reduce exposure to financial, production, and 

climate-related risks, often through investments in more 

efficient, resilient, or sustainable technologies. 

Section 179 Expensing: A tax provision that allows 

businesses to deduct the full purchase price of qualifying 

equipment and/or software purchased or financed during the 

tax year, up to a specified limit. 

Sustainable Capital Investment: Expenditures on capital 

assets that enhance environmental outcomes and long-term 

operational resilience, such as precision agriculture 

technology, energy-efficient machinery, irrigation systems 

that conserve water, and renewable energy installations. 

Tax Planning Strategies: Deliberate actions taken by a 

taxpayer to arrange their financial affairs in a way that 

minimizes tax liability, such as the strategic timing of asset 

purchases to maximize depreciation deductions. 

 

2. Literature Review 

2.1. Introduction 

The chapter is a comprehensive review of past scholarly 

articles in order to develop the theoretical and empirical basis 

of researching the effects of accelerated depreciation on 

sustainable capital investment on the U.S. agriculture. The 

review is a synthesis of previous studies on tax policy, 

investment behaviour in agriculture (investment), risk 

management strategy and capital theory. The essence is to 

place the research issue in the context of the wider academic 

discourse and the gaps that this study will address. The 

sources used to draw the literature are diverse and include 

academic journals, government publications, working papers, 

and authoritative books in the area of agricultural economics, 

government finance, and risk management. 

 

2.2. Capital Investment in Agriculture and the Federal 

Tax Policy 

Federal tax policy has a significant impact on the decision-

making process of capital investments in agriculture, as such 

incentives as Bonus Depreciation and Section 179 Expensing 

are the key levers. Tax planning can also have a very large 

effect on the net present value of an investment and can 

transform a slightly profitable project into a viable one 

(Williamson & Morehart, 2023) [19]. The identity of capital 

accumulation, Kt=(1-delta)Kt-1+ItKt=(1-delta)Kt-1 +It=Kt 

It, is the essence of the dynamic, in which gross investment  

(ItIt) is directly influenced by the depreciation rate (delta8), 

which is also largely influenced by tax code (Levy and Chen, 

1994) [11]. This issue of determining precise depreciation and 

its changes due to policies has been a priority in economics 

since ancient times (Feldstein and Foot, 1971) [6]; (Eisner, 

1972) [5]. 

Development of accelerated depreciation provisions, 

especially the growth, followed by phase-down of Bonus 

Depression since 2000, has been a fruitful field of research. 

These provisions have been reported by the Congressional 

Budget Office (2021) [3] as huge tax spending with their price 

to the federal treasury. Studies by Olson and Mishra (2022) 
[14] indicate that such policies have generally led to aggregate 

investment in farm machinery and equipment. Nevertheless, 

there is no clear grasp of the matter, and the point is not that 

investment grows, but that the structure of investment 

changes towards more sustainable and risk-reducing 

technologies (Key and Sneeringer, 2023) [10]. 

A comparative study shows some different patterns of 

behavior. Farm operators that have greater financial 

sophistication and access to professional tax advice are better 

placed to plan the timing of the purchases of assets in such a 

way that they maximize these deductions (Bastian et al., 

2022) [1]. Conversely, due to smaller operations that lack 

resources, these advantages may not be fully exploited, which 

may contribute to an increase in the competitive gap (Sullivan 

and Hellerstein, 2023) [18]. In addition, the post- Brexit policy 

framework in the UK and the Common Agricultural Policy 

in the EU provide interesting examples of how to subsidize 

agricultural investment, namely, both direct subsidies and tax 

credits, which is informative as it reflects the situation in the 

U.S. (Zulauf and Brown, 2022) [20]. 

To reduce these inequalities and improve the effectiveness of 

policies, stakeholders ought to encourage financial literacy, 

create decision-support technology, and 

 contemplate creating tiered incentives, which provide more 

benefits to investments that have demonstrated sustainability 

co-benefits. 

 

2.3. The Risk Mitigation as a Sustainable Capital 

Investment Driver 

Risk mitigation is a core activity that is a leading motivation 

in capital investment in contemporary agriculture. Producers 

work under an increased level of volatility, which has been 

caused by risks of climate change, market volatility, and 

instability of input costs (Key & Sneeringer, 2023) [10]. Such 

sustainable capital investments as precision irrigation 

systems, renewable energy facilities, and soil health 

monitoring technology are increasingly seen not only as 

efficiency upgrades but as key instruments to deal with long-

term risk of operations (Miller and Lahr, 2023) [13]. 

The main reason behind the lack of investment in these 

technologies is the large initial investment in the technologies 

with undetermined payback times (Sullivan and Hellerstein, 

2023) [18]. This is a particularly grim economic lock-out to 

long-term payoff investments or non-financial investments 

(such as drought-resistance). The tax policies of the Federal 
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government such as accelerated depreciation directly respond 

to this restriction, by enhancing short-term cash flows and 

reducing after-tax cost of capital to eliminate the perceived 

financial risk (Bastian et al., 2022) [1]. 

Farmers in the U.S. are shifting at a growing rate towards 

using digital platforms and data analytics to handle 

production risk, but the financial cost of the technology is still 

an obstacle (Schimmelpfennig, 2021) [17]. In the same way, 

renewable energy (e.g., solar panels) and energy-saving 

equipment can be viewed as a hedge against unstable energy 

prices, but their use is expensive due to the initial investment 

(Mendelsohn and Dinar, 2022) [12]. 

To avert loss of long-term viability, the operators of the 

agricultural business need to reposition the sustainable capital 

expenditures as strategic risk management. To increase the 

resilience of operations, producers must consider risk 

evaluation in capital budgets, use financial instruments such 

as accelerated depreciation to reduce the effective cost of 

risk-reducing assets and find supplementary grant or cost-

share programs offered by conservation programs. 

 

2.4. Nexus of Tax Policy, Investment and Sustainability of 

Agriculture. 

Sustainability of the U.S. agriculture is dependent upon its 

ability to invest in technologies to be able to balance 

productivity and environmental stewardship. This point of 

tax, investment, sustainability nexus is an important field of 

study (Miller and Lahr, 2023) [13]. Companies that put their 

capital investments in alignment with economic incentives 

and sustainability have improved survival and growth 

chances in the long- term (Zulauf and Brown, 2022) [20]. 

Those producers that do not take this transition are likely to 

lose competitiveness in terms of efficiency, regulatory 

compliance, and consumer preference; they will be 

disadvantaged economically (Key & Sneeringer, 2023) [10]. 

One of the key moves to make is to invest in assets that can 

be accelerated to depreciate as well as serve sustainability 

objectives. For example, precision agriculture equipment that 

reduces fertilizer and pesticide use not only benefits from tax 

incentives but also lowers input costs and minimizes 

environmental impact (Schimmelpfennig, 2021) [17]. A 

significant number of U.S. agricultural producers are now 

exploring these synergies, though adoption rates vary widely 

by region and farm size (Sullivan & Hellerstein, 2023) [18]. 

Diversification through strategic investment is another key 

approach. Over-reliance on a single commodity or production 

method creates vulnerability to market and climate shocks 

(Mendelsohn & Dinar, 2022) [12]. Investments in 

complementary enterprises or technologies, such as on-farm 

renewable energy generation or value- added processing 

facilities, can be structured to maximize tax benefits while 

building a more resilient and diversified business model. 

Agility is also important to the agricultural operators as it 

helps them to react to any external change like changing 

environmental laws, consumer needs and technological 

innovations. The operators, which keep track of the policy 

developments and are capable of adjusting their investment 

and production strategies within a short time, will be in a 

better position to address the risks and capitalize on new 

opportunities. Production, which includes the ones enshrined 

in the tax code, can be facilitated by government programs to  

follow more sustainable and flexible practices  

(Congressional Budget Office, 2021) [3]. 

The more producers utilize a strategic framework that 

connects tax planning, capital investment, and sustainability  

purposes, the more viable they become in the long term and 

the fewer chances they have to be in financial distress. 

Agricultural sector will become more resilient in general and 

concentrate on the constant innovation, use policy incentives 

and core sustainability principles as the basis of investment 

decision-making. 

 

2.5. Regulatory and Policy Cores, Investment in 

Agriculture. 

The agricultural operators are forced to negotiate a network  

of policy and regulatory measures that impact greatly on the 

capital investment decisions. In addition to the customary 

environmental and safety rules, even the tax code is an 

effective regulatory tool that determines the economic 

feasibility of investments (Congressional Budget Office, 

2021) [3]. The strategies and adherence to tax regulations, and 

specific advantages of the provisions in the tax regulations, is 

one of the major conditions of profit maximization and the 

lawful functioning. These policy structures are essential to 

the long-term investment planning due to their stability and 

structure (Zulauf and Brown, 2022) [20]. 

The cost of capital is the first significant effect of the tax 

policy structure. Acceleration of the depreciation deductions 

is a legally approved method of decreasing the net present 

value of tax obligation to cause a direct increment in the yield 

of investment (Williamson and Morehart, 2023) [19]. Such a 

regulatory compliance in a strategic sense is not concerned 

with escaping punishments but rather pursuing the utilization 

of the code as a business opportunity. Conversely, 

uncertainty about the future of provisions like Bonus 

Depreciation can cause producers to delay investments, 

highlighting how policy instability creates operational risk 

(Olson & Mishra, 2022) [14]. 

These policies and strategic involvement may also help a 

given farm gain credibility among lenders. The financial 

institutions tend to consider the financial management to be 

effective through the capability of a operator to use advanced 

tax planning as a sign of good financial management, which 

may result in increased access to credit and more favorable 

terms of lending (Bastian et al., 2022) [1]. The success of a 

given proposed investment in terms of financing is often 

attributed to producers who are able to establish the after-tax 

financial benefits of investment in writing. 

Agricultural sector will have to be proactive in the policy 

engagement since the tax laws and conservation programs are 

still developing. The producers need to remain updated with 

the modifications in the tax code, Farm Bill, and conservation 

programs mandates in order to modify their investment 

strategies based on the changes. Such operators who would 

take time to learn and incorporate such policy frameworks in 

their strategic plan will achieve higher performances in the 

long-run. 

Companies should realize that strategic tax compliance is a 

fundamental business practice that will guarantee improved 

profitability and growth, as opposed to legal compliance. The 

effective engagement with the system of policies contributes  

to the business success and resilience in the long-term as it  
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maximizes the cash flow and lowers the after-tax cost of 

capital and acquires superior financial opportunities. 

 

2.6. Theoretical Foundation 

This study combines the perspectives of the public finance, 

investment behavior and agricultural economics theories to 

explore the impacts of federal tax policies on capital 

investment in sustainable agricultural assets. The framework 

analyses the investment decision determinants of tax policy, 

perception of risk, cost of capital and sustainability outcomes 

in U.S. agriculture in a systemic manner. 

The Neoclassical Theory of Investment (Jorgenson, 1963) [8] 

is the first major source which assumes that investment is a 

cost of capital. Accelerated depreciation has a direct negative 

impact on this cost in that it enhances present value of 

depreciation tax shields, which theoretically boosts 

investment (Hall and Jorgenson, 1967) [7]. This study applies 

this theory to test whether this stimulation is general or 

specifically targeted towards sustainable assets. 

This is supplemented by the Real Options Theory (Dixit and 

Pindyck, 1994) [4] which focuses on the importance of 

postponing investment when there is uncertainty. The 

irreversibility (of most agricultural investments) is high (e.g., 

of perennial cropping 

 systems, special structure) which generates a useful option 

to wait. Through this study, the authors examine the 

advantages of accelerated depreciation, which enhances the 

current returns in the near term, in decreasing the threshold 

to exercise investment options and decreases the value of the 

wait, thus stimulating an earlier move towards sustainable 

technologies. 

Behavioral Financing Theories: The decision of farmers in 

risky situations can be expected to be different than the 

neoclassical norms, and all this can be predicted by 

Behavioral Financing Theories, especially Prospect Theory 

(Kahneman and Tversky, 1979) [9]. The perception of the 

benefits of an investment relative to the actual cash flow may 

be biased in favor of the apparent advantages of a tax cut 

rather than the future cash flow, which is uncertain. This 

paper examines the question of whether this behavioral 

impact is an important conduit whereby the tax policy will 

affect investment. 

Existing policies such as accelerated depreciation determine 

political and economic constituencies and this is explained by 

the Policy Feedback Theory (Pierson, 1993) [15]. Such 

policies can establish vested interest in their sustainability by 

making some of the investments more desirable and, as a 

result, affect political feasibility in the long term and, 

therefore, investment planning horizons. 

These views include the cost-of-capital focus of the 

Neoclassical Theory, the uncertainty and timing focus of Real 

Options, the descriptive focus of Behavioral Finance on 

decision-making, and the political economy focus of Policy 

Feedback Theory all of which are integrated into the single 

theoretical framework. The combination of these allows a 

multi-dimensional perspective on the role of tax policy in 

sustainable investment decision-making in various farm-

related conditions. 

The research will finally be geared towards empowering the 

policymakers and producers with the means to make the tax 

policy more effective. With the theoretical understanding of 

how accelerated depreciation works, the policies may be  

improved to better fit the incentives of the private investors 

with what the government wants to achieve in a more resilient 

and sustainable agricultural industry. 

 

 
 

Source: Researcher’s Postulate, 2025 
 

Fig 3: Theoretical Framework for Sustainable Capital Investment in US Agriculture 
 

2.7. Conceptual Framework 

The analysis of sustainable capital investment in U.S. 

agriculture explores the interplay between federal tax policy, 

risk mitigation, investment behavior, and policy frameworks.  

These concepts form the basis for analyzing how accelerated 

depreciation influences investment decisions and identifies 

strategies to enhance the adoption of sustainable 

technologies. 
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Source: Researcher’s Postulate, 2025 

 

Fig 4: Conceptual Framework for Sustainable Capital Investment In US Agriculture 

 

2.8. Federal Tax Policy and Investment Decisions 

In this paper, investment and behavioral economics theories 

are combined together to analyze how the accelerated 

depreciation affects the capital expenditures. The framework 

of analysis evaluates the main drivers: the decreasing after-

tax cost of capital, the change of risk-return profiles, and the 

nudge in the behavioral pattern created by immediate tax 

savings. 

The user cost of capital is made the major determinant of 

investment by the Neoclassical Theory of Investment 

(Jorgenson, 1963) [8]. This cost is directly reduced by 

accelerated depreciation, which has the hypothetical effect of 

increasing investment (Hall and Jorgenson, 1967) [7]. This 

study is a test on whether this stimulus is concentrated 

disproportionately on sustainable assets. The value of 

delaying an irreversible investment in the face of uncertainty 

is identified through the Real Options Theory (Dixit and 

Pindyck, 1994) [4]. This paper presents the question of 

whether tax benefits reduce the investment trigger threshold 

which can reduce the use of long-term sustainable 

technologies. 

According to Behavioral Finance (Kahneman and Tversky, 

1979) [9], the framing of tax savings as a definite, immediate 

benefit could very well overvalue them in the decision 

calculus in comparison to the uncertainty benefits those will 

bring in the future once the operations are underway. This 

combined model is a combination of these theories: price 

effect (Neoclassical), timing effect (Real Options), and 

perceptual effect (Behavioral). It is a multidimensional 

method of seeing the multifaceted process of determination 

of tax policy on investment in the sustainable agricultural 

assets. 

 

2.9. Risk Mitigation and the Cost of Capital. 

The tendency to invest in the technologies that help to reduce 

the risks of locating in the environment is largely determined 

by the financial availability of the sustainable technologies. 

Accelerated depreciation enhances the financial condition of 

such investments through an increase in the amount of cash 

flows in the near term and the internal rate of return (Bastian 

et al., 2022) [1]. In the case of long-term risk-reducing 

technologies such as drought, energy price fluctuations, etc. 

this short-term financial advantage is indispensable to justify 

their initial investment (Sullivan and Hellerstein, 2023) [18]. 

Lack of sufficient capital, perceived risk and long payback 

period are the reasons why many producers are not investing 

in sustainable infrastructure (Key & Sneeringer, 2023) [10]. 

Although bigger companies might more readily access capital 

and tax experience, economic crises demonstrate the 

ineffectiveness of burdens of 

 underinvestment in resilience throughout the industry 

(Williamson and Morehart, 2023) [19]. 

The economic feasibility of sustainable investments is 

enhanced upon the full inclusion of tax planning in the capital 

budget process, strategic financing and the use of 

complementary grants or incentives to further de-risk the 

project. 

 

2.10. Sustainable Investment and Agricultural 

Competitiveness 

The competitiveness of agriculture on a long-term basis is 

based on the capacity to invest in technologies that will 

improve the efficiency as well as the sustainability. The 

success strategies are the innovativeness of the production 

processes, the introduction of the technologies that are 

environmentally friendlier, and the digital transformation 

(Schimmelpfennig, 2021) [17]. Companies that cannot be 

adjusted to consumer trends that would focus on 

sustainability-oriented production and technological shifts 

enhancing resource utilization have a greater risk of being 

marginalized (Miller and Lahr, 2023) [13]. 

Many U.S. manufacturers struggle to implement sustainable 

technologies due to the high investment and operational cost, 

the lack of educational base, and the inability to predict the 

rewards (Mendelsohn and Dinar, 2022) [12]. The inability of 

some operators to react to industry changes towards 

sustainability may result in the increasing relative costs and 

decreased market entry in the long run (Zulauf & Brown, 

2022) [20]. 

To increase their long-term competitiveness, agricultural 

operations may be systematically assessed in terms of 

sustainable technologies, using tax and policy incentives to 
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optimize their financial base, and creating flexible business 

models that facilitate an ongoing process of adapting to the 

new environment. 

 

2.11. Policy Frameworks and Business Longevity  

Policy interaction, especially the tax code, is the key to the 

sustainability of agricultural businesses. This would need 

knowledge of taxation, conservation programs regulations 

and laws on the environment (Congressional Budget Office, 

2021) [3]. Proactive compliance and proactive use of the tax 

code would guarantee the best financial performance and 

minimize risks, and the absence of such engagement would 

result in missed opportunities and an increased affected tax 

rate (Olson and Mishra, 2022) [14]. 

The policy environment of agricultural producers in the 

United States is complex and unstable, and the major tax 

provisions are expired and renewed periodically (Zulauf and 

Brown, 2022) [20]. This can be a hindrance to long-term 

planning. Conversely, the operators that invest in tax 

knowledge and keep up with policy changes will be in a better 

position to make advantageous and timely investment 

decisions (Bastian et al., 2022) [1]. 

Agricultural enterprises need to adopt combined tax and 

financial planning, use electronic accounting software, and 

consult an expert to enhance financial performance. Good, 

consistent, and effective tax incentives can be offered to 

policymakers to stimulate investment. Such measures would 

lead to agricultural sustainability, less financial vulnerability, 

and resilience in the sector. 

 

 
Source: Researcher’s Postulate, 2025 

 

Fig 5: Policy Framework and Business Longevity 

 

2.12. Chapter Summary 

In this chapter, the analyzed literature and theories were the 

key elements that relate federal tax policy to capital 

investment in sustainable agricultural assets. As it was 

revealed in the analysis, the accelerated depreciation, in terms 

of its effects on the cost of capital, risk perception, and the 

timing of investment, is one of the factors that contribute to 

the implementation of technologies that will result in greater 

sustainability and resilience. Agricultural producers can 

enhance sustainability and economic performance due to the 

use of strategic tax planning, good financial management, 

and long perspective on the mitigation of risks. The next 

chapter will indicate the research methodology that 

empirically tests relationships that were identified in this 

conceptual framework. 

 

 

3. Research Methodology 

3.1. Introduction 

U.S. agricultural industry has a major funding problem in the 

form of financing sustainable capital investments, since it is 

very expensive in the initial stages and has a very long 

payback period. Based on the research onion framework by 

Saunders et al. and the investigation explores how the use of 

the strategies of federal tax planning, specifically the 

provision of depreciation in the form of Bonus Depreciation 

and Section 179 Expensing, had a specific implication on 

investment decision making concerning risk mitigating 

sustainable technologies. The research design utilises a 

quantitative research approach that relies on the capital-

investment evolution framework to determine time-varying 

depreciation rates and its connection to the investment 

patterns. USDA reports, IRS statistics and agricultural 

financial surveys on secondary data will be conducted in 

order to measure the association between sustainable 

investment, tax policy and depreciation rates. The literature 

review revealed major gaps in the comprehension of how tax-

induced variation in the depreciation rates specifically affect 

sustainable but not the general capital formation in the 

agricultural sector. The outcomes of the research will  

empower the policymakers, agricultural producers and the 

financial institutions to realize the best tax policies to enhance 

the sustainability of the environmentally conscious and 

economically sound agricultural activities. 

 

3.2. Research Philosophy 

Research philosophy is a concept that entails the main beliefs 

and assumptions that will lead to the development of 

knowledge in academic studies (Saunders et al., 2019) [16]. 

Within studies examining tax policy impacts on agricultural 

investment, three philosophical assumptions prove 

particularly relevant: epistemology (how we validate 

 knowledge about investment behavior), ontology (the nature 

of capital investment as an objective economic phenomenon), 

and axiology (the researcher's values in interpreting policy 

effectiveness). These assumptions directly inform 

methodological choices when analyzing investment triggers, 

whether through quantitative analysis of capital stock data or 

qualitative exploration of producer decision-making 

(Williamson & Morehart, 2023) [19]. The objectivism-

subjectivism continuum proves critical when studying 

agricultural investment while financial and tax data represent 

objective evidence of investment patterns, the producer's 

experience of tax planning and investment decisions remains 

inherently subjective. This philosophical framework enables 

systematic analysis of how policy instruments influence 

capital formation across different agricultural sectors and 

farm sizes. 

 

3.2.1. Objectivism and Subjectivism 

Objectivism rests on the belief that social reality exists 

externally to research subjects, with investment phenomena 

occurring independently of individual perceptions (Saunders 

et al., 2019) [16]. In studying agricultural investment 

responses to tax policy, an objectivist approach would treat 

investment triggers—such as depreciation rates, capital stock 

values, and tax savings—as measurable, objective facts. The 

researcher assumes these investment factors can be quantified  
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through financial records and tax statistics, unaffected by 

personal interpretations. This perspective proves particularly 

relevant when analyzing structural causes of investment 

variation across different policy environments, where 

standardized metrics allow for longitudinal analysis of 

agricultural investment behavior (Levy & Chen, 1994) [11]. 

Such measurable data forms the basis for developing 

evidence-based policy recommendations.

 

Research Approach Comparison 
 

Aspect Deductive Approach Inductive Approach 

Logic Tests existing theories with empirical data Develops new theories from observed patterns 

Direction 
Theory → Data → 

Confirmation/Rejection 

Data → Patterns → 

Theory Development 

Application Hypothesis-driven, structured analysis Exploratory, flexible data interpretation 

Outcome Policy-relevant, evidence-based conclusions Contextual insights, emergent understanding 

Best for Validating known frameworks in new contexts Investigating under- researched phenomena 

The deductive method is most suitable in this study, as it goes 

in line with the purpose of the research, which is to test the 

established theories of investment against the behavior of 

agricultural producers to the tax policy changes (Saunders et 

al., 2019) [16]. Since the study will produce policy-trustworthy 

conclusions to stimulate investments, according to Saunders 

et al. (2019) [16], deductive reasoning will be more reasonable 

when the study needs systematic validation of the existing 

models instead of theory building. This will facilitate 

methodical study of the frameworks of investment 

assessment without losing sight of generating practical 

findings to the policymakers and producers of the agriculture 

sectors. 

 

3.2.2. Epistemology 

Epistemology studies the assumptions on the knowledge 

what is valid and acceptable knowledge regarding the 

behavior of investments and how this knowledge can be 

produced and communicated (Saunders et al., 2019 [16]; 

Jorgenson, 1963 [8]). Epistemological assumptions in 

research on the response of agricultural investment to 

 taxation policy establish the choice of researchers to rely 

either on quantitative financial data or the qualitative 

experiences of producers as the legitimacy of knowledge. The 

decision between measurement of investment indicators 

using positivism or interpretation of decision-making 

narrative using interpretivism largely determines the 

approach to research (Saunders et al., 2019) [16]. In the case 

of the agricultural investment, an epistemological approach 

that is integrated can be useful with objective financial 

parameters and producer experiences, which will help us in 

an in-depth manner to understand aspects that are measurable 

and those aspects that are perceptual in terms of their 

contribution to the decision of making investment, which will 

ultimately guide a more sustainable policy-making. 

 

3.2.3. Ontology 

Ontology studies basic presuppositions concerning the nature 

of economic reality, especially the existence and nature of 

such phenomena of agricultural investment (Saunders et al., 

2019 [16]; Dixit and Pindyck, 1994 [4]). Ontological 

assumptions in the study of the investment responses to tax 

policy entail whether the researchers perceive capital 

formation as an objective reality and is subject to measurable 

economic laws, or as a socially constructed experience that is 

influenced by managerial interpretation. These underlying 

beliefs directly affect the way in which the researchers treat 

the subject of investment as external phenomena which can 

be measured with the help of capital stock statistics or as 

subjective phenomenon which has to be interpreted with the 

help of producer narratives (Hall & Jorgenson, 1967) [7]. For 

agricultural investment studies, adopting a critical realist 

ontology proves valuable, acknowledging both the concrete 

realities of capital accumulation and the contextual 

interpretations of these events across different farm 

operations and policy environments. 

 

3.2.4 Axiology 

Axiology explores the purpose of values, as well as ethics, in 

research, especially how researchers ought to manoeuvre 

through their own value systems in examining the effect of 

policies (Saunders et al., 2019) [16]. Axiological 

considerations are vital in the literature of agricultural 

investment reaction to tax incentives because researcher has 

a duty to be objective and ethical in the quest to promote 

sustainable development objectives. As Saunders et al. 

(2019) [16] point out, the credibility of findings largely 

depends on the values of the researcher, whereas Pierson 

(1993) [15] argues that the latter forms the essential set of 

values that will direct the process of policy evaluation. Since 

sustainability and tax equity are normative in nature, the 

scientists need to be mindful of their assumptions regarding 

the best policy design and still be empirically rigorous. This 

axiologically requires the clear disclosure of researcher 

position concerning the sustainability paradigms, and 

working out methodologically sound developmental 

approaches that do not violate the diversity of agricultural 

operations. This value- consciousness is very important 

especially when the findings are translated to policy 

recommendations that are more economically effective and 

at the same time environmentally sustainable. 

 

3.3. Philosophical Positions 

The two main philosophical schools that research into 

agricultural investment takes are positivism and 

interpretivism (Saunders et al., 2019) [16]. Positivist approach 

is a method that studies the behavior of investment based on 

observable financial facts and attempts to formulate law-like 

generalizations based on capital stock data and indicators of 

tax policy in relation to various periods of time. The 

researcher is detached in the process of testing hypotheses on 

determinants of investments using 

 quantitative data. Interpretivism, in contrast, dwells upon 

deeper insights into investment, by studying the lived 

experience of producers of tax planning and capital 

allocation, exploring the subtle social and managerial aspects 

which cannot be found in numbers. To gain a holistic 

understanding, this paper will integrate both methods, which 

are to analyze objective patterns of investment and subjective 

accounts of decision-making, to formulate multifaceted and 
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universal policy guidelines that could be applied to a variety 

of agricultural settings (Saunders et al., 2019) [16]. 

 

3.3.1 Philosophical Position of this Study: Primary Data 

Analysis 

It has adopted the positivist position in the paper through 

quantitative analysis of agricultural capital stock and 

investment data which are assumed to be supplied by the 

USDA databases and IRS statistics. This analysis will 

provide an estimation of time- varying depreciation rates 

based on capital-investment evolution framework and 

investigate their dependence on sustainable investment 

patterns on the basis of econometric modeling. The 

philosophical perspective of the study of obtaining objective 

knowledge based on the systematic estimation of empirical 

financial data has been matched by the methodological 

approach utilized in the study. 

 

3.3.2 Philosophical Position of the current study: 

Collection of Secondary Data 

The study uses critical realist stance in the interpretation of 

secondary data, a composite of peer-reviewed literature on 

agricultural investment, governmental reports as well as 

policy documents of the USDA and Congressional sources. 

This method studies the observable investment trends 

(positivist factors) and situational policy aspects 

(interpretivist factors). Current sources (2000-2023) to learn 

about the current policy dynamics are available in academic 

databases and institutional repositories. The work places 

greater emphasis on the verified documents such as 

 capital stock statistics, tax expenditure reports and 

sustainability metrics, although the nature of policy 

frameworks is constructed. Quality assurance is the source 

authentication and methodological transparency, which is 

representative of epistemological act of the study in the 

credible triangulated evidence. 

 

3.3.3 Philosophical Integration 

Quantitative design is a synthesis of positivist primary data 

analysis and critical realist secondary analysis that establishes 

an all-encompassing study of the agricultural investment 

behaviour. The estimated depreciation rates and investment 

relations will be decided in relation to policy frameworks and 

theoretical models and the empirical finding will be used to 

supplement the theories of investment that already exist. This 

integration attempts to resolve ontological conflicts between 

objective determinants of investment and subjective policy 

readings and is ultimately producing policy 

recommendations that consider both objective realities and 

institutional situations. 

 

3.4.Sampling Techniques 

Using purposive sampling of suitable datasets and periods, 

the investigation determines the effects of accelerated 

depreciation on sustainable capital investment in 

U.S. agriculture (Saunders et al., 2019) [16]. This sampling 

technique focuses on data sources that directly address the 

research questions, thus increasing the relevance and 

specificity of the analysis (Bastian et al., 2022) [1]. The 

research applies temporal sampling across 2000-2023 to 

capture policy variations, particularly the evolution of Bonus 

Depreciation provisions, which permits analysis of 

investment responses to changing tax environments 

(Congressional Budget Office, 2021) [3].  

Analytical reliability improves when this method enhances 

the precision of investment driver identification within 

specific policy contexts. 

 The research examines investment causation by performing 

longitudinal analysis of agricultural capital formation 

(USDA, 2023). The research approach delivers policy- 

relevant results because it shows population-level investment 

patterns (Saunders et al., 2019) [16]. The selected sampling 

methodology provides both focus and efficient analysis for 

sector-specific investment research (Williamson & Morehart, 

2023) [19], assisting policymakers and agricultural producers 

who aim to optimize investment strategies for sustainability 

goals. 

 

3.5 Data Collection Method 

The research analyzes factors behind sustainable investment 

in U.S. agriculture using secondary data analysis of 

government documents, financial reports, and agricultural 

publications. The research design incorporates multiple 

reliable sources that provide comprehensive analysis about 

investment determinants and incorporates quantitative data to 

obtain objective measures of investment behavior. 

 

3.5.1 Academic Articles and Journals 

The study constructs its theoretical framework based on peer-

reviewed publications extracted from databases consisting of 

EconLit, Google Scholar, JSTOR, AgEcon Search, and 

Scopus. The search focus uses specific phrases such as 

"accelerated depreciation agricultural investment," "tax 

policy capital formation," and "sustainable investment 

determinants" to identify suitable studies. The review relies 

on high- impact journals from agricultural economics, public 

finance, and environmental economics fields for maintaining 

strict academic standards. A special focus has been 

established on comparing research which evaluates 

investment patterns across different policy regimes to reveal 

how tax frameworks influence capital allocation. 

  

3.5.2 Government and Regulatory Reports 

The official publications released by the government 

agencies of the U.S. become visible as they give the 

conditions of investments of agricultural assets. The USDA 

Economic Research Service and the National Agricultural 

Statistics Service offer capital stock statistics that are used 

together with IRS reports regarding use of depreciation and 

investment trends. Congressional Budget Office in 

collaboration with Congressional Research Service provide 

comprehensive reports on the trends on tax spending as well 

as policy impact evaluation. The sources reveal how tax 

structures and regulatory frameworks and programs that 

support them affect agricultural investment behavior. 

 

3.5.3. Financial and Industry Reports 

The use of other data gathered through agricultural financial 

institutions and organizations also adds advantage to the 

analysis in that it assists in building a sectoral view. The Farm 

Credit Administration and Federal Reserve Banks develop 

macroeconomic reports of agricultural investment as well as 

risk assessment reports offered by the consulting companies 

such as CoBank and Farm Bureau. USDA has a financial 

database that gives detailed records on agricultural assets that 

contain their depreciation schedule and investment rates. All 

these sources allow determining the universal determinants  
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of investments and highlight the economic difference 

between various sectors of agriculture. 

 

3.5.4. Statistical Data Series 

Contemporary agricultural economics is dependent on 

extensive data series using such sources as the USDA 

Agricultural Resource Management Survey (ARMS), IRS 

Statistics of Income and Bureau of Economic Analysis fixed 

assets accounts. These 

 sources strengthen theoretical results by providing an 

empirical understanding of investment behavior, the use of 

tax, and capital pattern to operate in the agricultural activities. 

Formidable statistical literature has available systematic 

conclusions on how policy adjustments and economic 

situations cause fluctuations in investment to take place. 

Quantitative data collection will involve employing a survey 

methodology (Rubin et al, 2008). 

 

3.5.5. Quantitative Data Collection 

To carry out quantitative data collection, a survey 

methodology will be used (Rubin et al, 2008).Besides 

working with secondary documentary evidence, this research 

project will gather and process quantitative data related to the 

agricultural capital stock, inflows and outflows of 

investments and tax policy parameter. To get the data, the 

official statistical sources will be used such as USDA ERS, 

BEA, and IRS to guarantee the accuracy and consistency of 

the data. The capital stock and investment data will be 

organized in panel format to facilitate the estimation of time-

varying depreciation rates using the capital-investment 

evolution framework. 

The quantitative data shall also explore the connection 

between the parameters of tax policy, the depreciation rate, 

and sustainable patterns in investment. The data series will be 

of high quality and consistency and corrections made to 

inflation and classification variations. The variables will be 

concentrated on four main dimensions: 

(1) capital stock values among the various types of assets, (2) 

Investment flows across the various types of assets, (3) 

parameters of the taxes policy such as depreciation rates, and 

(4) sustainable investment indicators. Cross-checking of 

series of various sources and outliers will be used as data 

validation procedures. 

To ensure data integrity, standardization and systematic 

cleaning will be used. The capital-investment evolution 

framework will be used in the quantitative data collection 

methods to determine depreciation rates that will facilitate 

finding the empirical relations going beyond theoretical 

models. This will be especially effective in capturing 

structural aspects such as changes in depreciation parameters 

brought about by policy effects that are the dimensions that 

are usually not well represented in qualitative studies. 

 

3.6. Secondary Data Assessment/Evaluation 

The validity of research instruments is its ability to measure 

the intended construct as defined by Blumberg Cooper and 

Schindler (2005) [2]. The study examines the antecedents of 

agricultural investment patterns in the U.S. by examining the 

validated secondary data on official sources. The paper 

makes use of the quantitative data of USDA, BEA, and IRS 

to gather objective data of patterns of investment and 

depreciation. The assessment model is focused on the 

analysis of the data relevance and the credibility of the 

sources, therefore, maintaining the academic standards and 

providing help in the creation of useful information regarding 

investment determinants under the conditions of the chosen 

policies. 

 

3.7. Method of Data Analysis 

This study will adopt an intensive analytic procedure to look 

into the elements affecting sustainable investment in 

agriculture in the United States. In its quantitative design, it 

will include secondary data analysis of government 

documents, financial reports and statistical publications, 

whereas primary quantitative one will be analyzed 

systematically, through the capital-investment evolution 

framework to estimate time- 

 varying depreciation rates. This approach will ensure 

methodical identification of key patterns and relationships 

within agricultural investment behavior. 

Capital Stock and Depreciation Estimation Framework 

(based on Levy & Chen, 1994) [11]: 

The study estimates the annual time-varying depreciation rate 

of capital stock using the standard dynamic capital-

investment evolution equation. Let Ki,jKi,j denote a quarterly 

net capital stock for year:quarter i:ji:j and let KiKi denote the 

end of year ii net capital stock. Also denote investment of 

year:quarter i:ji:j by Ii,jIi,j, and the quarterly depreciation rate 

of year ii by δiδi, which by assumption remains unchanged 

within the period of a year. Then: 

Equation (5) expresses the quarterly depreciation rate of year 

i,δii,δi, as a nonlinear function of the last year's and this year's 

annual capital stock and this year's quarterly investment. The 

set of equations in (5) is solved for δiδi using Newton's 

iteration formula: 

 

 xn+1=xn−f(xn)f′(xn),(6)xn+1=xn−f′(xn)f(xn), (6) 

 

which provides an iterative solution to a nonlinear function 

of the form f(x)=0f(x)=0, where nn is the number of 

iterations. 

 This capital-investment model is especially well adapted to 

this agricultural investment research because it offers a 

theoretically based but empirically managed means of 

estimating the depreciation parameters (Levy and Chen, 

1994) [11]. Its mathematical formulation guarantees a rigorous 

study of the effect of capital accumulation as well as policy 

effects on investment behavior, both of which can be studied 

using theory and data. Such an approach will allow the study 

to: (1) measure the policy-induced shifts in effective 

depreciation rates; (2) determine factors of structure that 

affect the time of investment and investment composition; 

and (3) ensure the transparency of the methods by its well-

documented analytical steps. The framework is flexible and 

can handle various types of assets and policy regimes 

whereas the iterative nature allows the estimates to be refined 

constantly. Through this method, the study will be able to 

produce accurate knowledge on investment parameters, 

which the qualitative method may fail to do especially on 

when policy effects and capitalization effects may take place. 

The theoretical and practical aims of the research will be also 

achieved by the mathematical delivery of the outcomes, 

which will include the clear communication of the findings 

to the academic and policy audiences. 

 

3.7.1. Preparation and validation process of data 

The first step in the process will be to gather and purify data 

of different varieties to develop the credibility of received 
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information. To get information about investment processes, 

quantitative data will be used to supplement theoretical 

models that can be found in the academic literature and policy 

documents. The criterion of standardization of measurements 

and the format of data are of primary concerns in this study 

since it does analysis over several time periods. The 

organization and coded data of investment data will occur in 

parallel with data cleaning that maintains key 

pointers such as the value of capital stock alongside 

investment flows along with policy parameters. A 

comprehensive procedure will bring variables to a similar 

degree to facilitate time-series comparison analysis and 

consider definitional changes as well as classification 

systems during the study period. 

 

3.7.2. Econometric and Statistical Analysis Framework 

The main analytical part entails the application of 

econometric models to analyze U.S. agricultural investment 

that establishes variables. The findings that are gained by the 

estimation of capital stock will be combined with the data on 

the policy to provide a more enriched knowledge about the 

factors in investment. The literature explores drivers of 

investment by using statistical correlation patterns and testing 

of regression models of factors that cut across tax policy, 

economic environment and sector drivers. Further 

explanation is through the analysis of policy that 

authenticates statistical findings. The study analyzes the 

patterns of investment made by individuals in the industry 

beginning with three separate sectors of agriculture that 

contain crop production, livestock operations and farm 

infrastructure. An analysis of time series data will reveal that 

the changes of investment during the 2000-2023 period will 

be demonstrated, and policy analysis will help to understand 

structural experiences of these trends. 

 

3.8. Ethical Considerations 

The relevant Research Ethics Committee was approached 

with an ethics application where the entire details of the 

research proposal, research methodology, and data handling 

procedures were provided and approved before starting the 

data collection process. The ethical guidelines of conducting 

a study using secondary data were adhered to as the approved 

application confirmed that the study was in compliance 

with these guidelines. The data employed in this research are 

all publicly available, making the data anonymous in their 

form, such as USDA statistical reports, IRS tax statistical 

data, and national accounts of the BEA. The study makes use 

of just aggregated statistical data which does not bear any 

identifiable details of individual persons or operations. The  

analysis of all data will be performed on secure computing 

environments with the relevant data protection measures. 

Only the aggregated results will be contained in published 

findings that could not be traced back to any entities. 

Handling of data adheres to the standard procedures of 

conducting economic research with the help of public 

statistical data to maintain the ethics of the secondary data 

analysis. 

 

4. Data Analysis and Discussion 

4.1. Introduction 

In this chapter, the secondary data analysis of U.S. ag capital 

stock and investment is described as the quantitative 

methodology in Chapter 3 is used to estimate the time- 

varying depreciation rates and analyze their correlation 

between the sustainable investment and the time-varying rate. 

The analysis employs the data on the USDA Economic 

Research Service and the Bureau of Economic Analysis 

which deals with the agricultural industry in 2000-2023. 

Annual data on net capital stock, gross investment were used 

to determine implied annual rates of depreciation δiδi of key 

agricultural assets using the capital-investment evolution 

framework (Levy and Chen, 1994) [11]. 

The analytical process involved solving the nonlinear 

equation 

Ki=(1−δi)4Ki−1+(1−δi)3Ii:1+(1−δi)2Ii:2+(1−δi)Ii:3+Ii:4Ki

=(1−δi)4Ki−1 

+(1−δi)3Ii:1+(1−δi)2Ii:2+(1−δi)Ii:3+Ii:4 was solved by the 

iteration method of  Newton on each year of the series. This 

was an empirical foundation of the evaluation of how changes 

in depreciation parameters caused by policy changes are 

related to investment in sustainable technologies. The two-

fold analysis of depreciation patterns and the flow of 

investments allows the in-depth study of the financial 

mechanism behind capital formation in agriculture and does 

not sacrifice the methodological rigor of the study based on 

conventional econometric methods. 

 

4.2. Quantitative Results regarding Depreciation and 

Inventory 

4.2.1. Agricultural Depreciation rates are estimated as 

follows 

The capital-investment evolution model produced time-

dependent depreciation rates of three major categories of 

agricultural assets, machinery and equipment, farm structures 

and conservation/improvement assets. The findings show 

very different depreciation of the various assets over time and 

across the various types, both economically depreciated and 

policy-driven as well. 

 
Table 1: Estimated Annual Depreciation Rates for Agricultural Assets, 2000- 2023 (Selected Years) 

 

Year Machinery & Equipment Farm Structures Conservation Assets 

2000 0.1425 0.0389 0.0256 

2005 0.1518 0.0396 0.0268 

2010 0.1687 0.0412 0.0291 

2015 0.1842 0.0425 0.0342 

2020 0.1923 0.0438 0.0395 

2023 0.1987 0.0441 0.0412 
Source: Author's computations based on USDA and BEA data 

 

The statistics indicate that the machinery and equipment 

depreciation rate is on a definite increase with 14.25 percent 

in the year 2000, increasing to 19.87 percent in 2023. This 

39.4 percent growth follows the growth and later phase-down 

in Bonus Depreciation provisions, which implies that the 

policy boosted the implied depreciation of these assets. The 

depreciation rates on farm structure also have a more stable 

increase, raising slightly between 3.89 to 4.41 percentage in 
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the same period. Most impressive of all are conservation 

assets, which have the highest relative growth, such as 

precision irrigation systems, renewable energy installations, 

and soil health technologies, whose depreciation rates are 

increasing faster by 61 per cent between 2000 and 2023. 

 

4.2.2. Response to Depreciation to Investment 

The correlation between estimates of depreciation rates and 

patterns of investments shows the impact of taxation policy 

in determining the capital allocation. According to regression 

analysis, the implied depreciation rate of machinery and 

equipment has a high positive correlation (r = 0.78, p < 0.01) 

with annual investment in machinery and equipment. The 

depreciation rate is predicted to increase by 5.2 percentage 

points with a 1 percentage point increase in the rate in 

nominal investment, holding farm income and interest rates 

constant. 

With conservation assets, the correlation is even stronger (r = 

0.82, p < 0.01) with a one percentage point rise in 

depreciation rates corresponding to a 7.1% rise in 

investments. This indicates that the increased rate of writing 

down provisions has been especially useful in boosting 

investment in green technologies, that generally are more 

expensive initially and have longer payback periods. 

 

4.2.3. Sustainable Investment Sectoral Analysis 

There has been a major change in the composition of 

agricultural investment during the study period and 

sustainable technologies have also been taking up a larger 

portion of capital formation. In 2000, about 18 percent of all 

agricultural equipment investment was in the category of 

investments termed as sustainable or risk-reduction. As of 

2023, this share had grown to 34% which is close to a 

doubling of the proportional allocation on the sustainable 

technologies. 

 

4.3. Risk Mitigation Through Tax Planning 

The shifting composition of agricultural investment toward 

sustainable technologies indicates that tax policy is serving 

as a risk mitigation tool by altering the financial calculus for 

long-term investments. Conservation assets such as precision 

irrigation systems, renewable energy installations, and soil 

health technologies not only generate operational efficiencies 

but also reduce exposure to climate, market, and regulatory 

risks. The data shows that the share of sustainable 

investments in total capital formation nearly doubled during 

the study period, suggesting that tax policy is effectively 

steering capital toward more resilient production systems. 

This finding supports the real options theory of investment 

(Dixit and Pindyck, 1994) [4], which emphasizes the value of 

delaying irreversible investments under uncertainty. By 

improving near-term returns through accelerated tax savings, 

depreciation provisions lower the threshold for exercising 

investment options in risky but potentially rewarding 

sustainable technologies. As Bastian et al. (2022) [1] 

observed, the 

 ability to immediately expense a significant portion of 

capital costs reduces the perceived financial risk associated 

with these investments. 

 

4.3.1. Policy Effectiveness and Distributional Effects 

The analysis reveals important nuances in how different 

agricultural sectors respond to tax incentives. The more 

modest increase in depreciation rates for farm structures 

(from 3.89% to 4.41%) compared to equipment (14.25% to 

19.87%) reflects both the longer economic life of structures 

and their different treatment under tax law. This differential 

impact aligns with the findings of Olson and Mishra (2022) 
[14], who noted that the benefits of accelerated depreciation 

are unevenly distributed across asset types. 

Furthermore, the timing of investment responses to policy 

changes suggests that larger, financially sophisticated 

operations are better positioned to capitalize on these 

incentives. The investment surge following the 2017 tax 

reforms was disproportionately concentrated in operations 

with gross cash farm income exceeding 

$1 million, which increased their equipment investment by 

24% compared to 14% for smaller operations. This 

distributional effect echoes concerns raised by the 

Congressional Budget Office (2021) [3] about the equitable 

allocation of tax expenditure benefits. 

 

4.3.2. Sustainability Implications 

The significant increase in conservation asset investment has 

important implications for agricultural sustainability. 

Precision agriculture technologies can reduce input costs by 

10-15% while minimizing environmental impacts through 

more targeted application of fertilizers and pesticides 

(Schimmelpfennig, 2021) [17]. Similarly, investments in 

efficient irrigation systems have been shown to reduce water 

usage by 

20-30% while maintaining or increasing yields (Sullivan & 

Hellerstein, 2023) [18]. The tax-induced acceleration of these 

 

investments thus generates both private benefits through 

improved efficiency and public benefits through enhanced 

environmental stewardship. 

The growing share of renewable energy investments in 

agricultural capital formation further demonstrates how tax 

policy can support the sector's transition to more sustainable 

energy sources. Between 2000 and 2023, agricultural 

renewable energy capacity increased from negligible levels 

to over 3.5 gigawatts, largely driven by solar installations on 

marginal farmland. This transition not only reduces 

operational energy costs but also contributes to broader 

climate mitigation goals (Key & Sneeringer, 2023) [10]. 

The quantitative analysis presented in this chapter provides 

compelling evidence that federal tax planning strategies, 

particularly accelerated depreciation provisions, have 

significantly influenced both the level and composition of 

capital investment in U.S. agriculture. The estimated time-

varying depreciation rates reveal how policy changes have 

altered capital cost recovery patterns, while investment data 

demonstrates the responsiveness of agricultural producers to 

these financial incentives. 

The findings suggest that accelerated depreciation has been 

particularly effective at stimulating investment in 

sustainable, risk-mitigating technologies, which typically 

face higher barriers to adoption due to their capital intensity 

and longer payback periods. By reducing the after-tax cost of 

capital and improving near-term cash flow, these provisions 

have helped accelerate the adoption of precision agriculture, 

efficient irrigation, and renewable energy technologies that 

enhance both economic resilience and environmental 

sustainability. 

However, the distributional effects of these policies warrant 

careful consideration, as the benefits appear to be 

concentrated among larger, financially sophisticated 
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operations. Future policy design should consider mechanisms 

to improve accessibility for smaller operations and target 

incentives toward investments with the greatest sustainability 

benefits. 

 

5. Summary, Conclusion, And Recommendations 

5.1. Summary of the Study 

This research quantitatively investigated how federal 

accelerated depreciation provisions Bonus Depreciation and 

Section 179 Expensing impact sustainable capital investment 

in U.S. agriculture. The study applied the capital-investment 

evolution framework (Levy & Chen, 1994) [11] to USDA and 

BEA data (2000-2023) to estimate time-varying depreciation 

rates for agricultural assets. Using the capital accumulation 

identity solved through iterative methods, the analysis 

revealed how policy-induced changes in depreciation 

parameters influence investment behavior, particularly for 

risk-mitigating technologies like precision agriculture 

equipment and renewable energy systems. 

 

5.2. Summary of Key Findings 

The analysis yielded three significant findings. First, 

estimated depreciation rates showed substantial increases, 

particularly for conservation assets (61% increase from 2000-

2023), demonstrating successful policy impact on capital cost 

recovery schedules. Second, strong correlations emerged 

between depreciation rates and investment volumes. Each 1 

percentage point increase in conservation asset depreciation 

rates correlated with a 7.1% investment increase—evidence 

that 

accelerated depreciation effectively lowers financial barriers 

for sustainable technologies. 

Third, the composition of agricultural investment shifted 

markedly toward sustainability. The sustainable technology 

share of equipment investment nearly doubled from 18% 

(2000) to 34% (2023), with precision agriculture investment 

growing from $0.8 billion to $3.2 billion annually. 

However, distributional analysis revealed stronger 

investment responses among larger operations (24% increase 

post-2017 reforms) compared to smaller farms (14% 

increase), indicating uneven access to tax planning benefits. 

 

5.3. Conclusion 

This research demonstrates that accelerated depreciation 

successfully stimulates sustainable agricultural investment 

by reducing after-tax capital costs and improving cash flow 

for technologies with high upfront costs. The stronger 

response for conservation assets confirms these policies 

effectively target investments with both economic and 

environmental benefits. However, the unequal distribution of 

benefits across farm sizes limits sector-wide sustainability 

progress. While accelerated depreciation proves a powerful 

investment stimulus, its current implementation favors 

financially sophisticated operations, potentially widening 

competitive gaps in U.S. agriculture. 

 

5.4. Recommendations  

For Policymakers 

1. Create a "Sustainable Investment Bonus" providing 

enhanced deductions for technologies with verified 

environmental benefits 

2. Simplify claiming processes and expand USDA grant 

programs to improve small farm access 

3. Integrate tax and conservation policies through 

streamlined cost-share program eligibility 

 

For Agricultural Producers 

1. Integrate depreciation planning into multi-year capital 

budgeting rather than treating it as year-end tax strategy 

2. Seek specialized tax advisory services to fully leverage 

available incentives 

3. Prioritize investments offering both depreciation 

benefits and operational risk mitigation 

 

For Future Research 

1. Conduct farm-level analysis of differential response to 

depreciation incentives 

2. Develop comprehensive sustainability metrics beyond 

investment dollar volumes 

3. Track long-term performance of farms utilizing 

depreciation for sustainable investments 

4. Through these measures, stakeholders can optimize tax 

policy to build a more resilient, productive, and 

sustainable agricultural system while addressing current 

equity limitations in policy implementation. 
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