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Agriculture As A Producer And Consumer Of Energy
#agriculture energy #farm energy consumption #agricultural energy production #energy in agriculture #farming 
energy roles 

Explore the crucial dual role of agriculture as both a significant consumer of various energy inputs 
for cultivation, processing, and transport, and an essential producer of renewable energy sources like 
biomass and biofuels, impacting global energy dynamics and sustainability efforts.
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Agriculture As A Producer And Consumer Of Energy

Symposiumverslagen over de direkte en indirekte gevolgen van de veranderende energie-situatie voor 
landbouwers, over eigen energievoorziening en een analyse van de voor- en nadelen van drie mo-
gelijkheden van energiewinning uit de landbouw: methaan uit mest, alcohol uit koolhydraatgewassen 
en energieprodukten uit verschillende gewasresiduen

Agriculture as a Producer and Consumer of Energy

Recent concerns about energy security in the US have drawn greater attention to agriculture's role as 
a producer and consumer of energy. Agriculturally-derived energy sources such as ethanol, biodiesel, 
biomass, and windpower presently supply between 0.3% and 0.50% of the energy consumed in the 
US. Organized into two parts, the first section of this book examines agriculture's role as a producer and 
consumer of energy, the integration of biomass energy into the US energy systems, a policy overview, 
and outlooks for energy production and consumption. The second section is a compendium of current 
research including the economic viability of ethanol and biodiesel; energy conservation and efficiency 
in agriculture; new methods and technologies; and environmental impacts and considerations.

Agriculture as a Producer and Consumer of Energy

This last volume of the Energy in World Agriculture series is in many ways the series' Alpha and its 
Omega. It addresses the broad issues related to the use of energy in agricultural production, and also 
characterizes and quantifies the energy involvements of many agricultural production technologies. 
It is a compilation of descriptive and analytical information and design principles and data of energy 
use in this field. A significant aspect is the relationship between energy and agricultural productivity, 
increased knowledge and resulting improved management of energy-consuming operations on the 
farm. Information provided here has not been published elsewhere before. Throughout the book are 
examples of the important role that energy inputs have played in increasing productivity of the world's 
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agricultural systems. Together with a revived interest in energy for agricultural production due to 
increases in energy costs, this volume meets that interest with valuable information and insights.

Energy in Farm Production

Agriculture and Energy consists of the proceedings of a conference held at Washington University, 
St. Louis, Missouri, on June 17-19, 1976. The conference aims to bring together a broad spectrum of 
researchers concerned with obtaining a better understanding of the energy consumption by agriculture. 
These researchers are also concerned with developing ways to help food production adapt to occurring 
and anticipated resource availability problems. This book is organized into nine parts, separating the 
papers of the conference as chapters. It describes the quantity of energy consumed in particular 
production processes or in production at various levels of aggregation in the field of agriculture. It 
also dwells into the economic impacts of energy problems on agricultural production. It looks into 
the comparative economic and energy costs of the various methods for producing a specific product. 
Furthermore, this reference material discusses unconventional production methods that can reduce 
the need for fossil energy inputs by using renewable energy sources or recycling materials. Lastly, the 
implications of the energy situation for agricultural policy, both in the U.S. and in developing countries, 
are shown.

Energy for World Agriculture

This book contains up-to-date studies on the economics of sustainable energy in agriculture. The 
studies focus on energy efficiency improvement and the use of biomass. Specific attention is paid 
to the economic aspects of land use and the competition for land, both for food production and 
dedicated energy crops. The book will be of special interest to economists, agronomists, energy 
experts, and politicians that deal with energy issues in agriculture, both in developing and industrialised 
countries. The book is relevant for those who are interested in the topic of global warming and carbon 
sequestration, and the transition towards carbon-free energy resources.

Agriculture and Energy

Adequate food supplies and a reasonable quality of life require energy - both in commercial and 
non-commercial forms. This handbook is intended as a reference for individuals who want a compre-
hensive overview of energy for agriculture, many of whom are located in remote areas with limited 
library resources. The purpose is to put energy for agriculture in perspective by presenting numerous 
national and regional examples of energy usage. Since the early 1970s, world petroleum prices 
have fluctuated from US&dollar;3/barrel to more than US&dollar;40/barrel in 1981, and then back to 
one-third of the peak price today. Consequently, the rural sector depends heavily on non-commercial 
energy sources. Availability of such energy is highly site-specific. This handbook deals extensively with 
non-commercial energy - its sources, the technologies for converting energy to more useful gaseous 
and liquid forms, and its ultimate end-uses. Photographs, tables, line drawings and graphs are used 
extensively. Over 600 references are listed along with agency names and addresses for obtaining 
further information.

Energy and Food Production

Sustainability in agriculture and associated primary industries, which are both energy-intensive, is cru-
cial for the development of any country. Increasing scarcity and resulting high fossil fuel prices combined 
with the need to significantly reduce greenhouse gas emissions, make the improvement of energy 
efficient farming and increased use of renewable energy essential. This book provides a technological 
and scientific endeavor to assist society and farming communities in different regions and scales to 
improve their productivity and sustainability. To fulfill future needs of a modern sustainable agriculture, 
this book addresses highly actual topics providing innovative, effective and more sustainable solutions 
for agriculture by using sustainable, environmentally friendly, renewable energy sources and modern 
energy efficient, cost-improved technologies. The book highlights new areas of research, and further 
R&D needs. It helps to improve food security for the rapidly growing world population and to reduce 
carbon dioxide emissions from fossil fuel use in agriculture, which presently contributes 22% of the 
global carbon dioxide emissions. This book provides a source of information, stimuli and incentives for 
what and how new and energy efficient technologies can be applied as effective tools and solutions in 
agricultural production to satisfy the continually increasing demand for food and fibre in an economically 
sustainable way, while contributing to global climate change mitigation. It will be useful and inspiring to 



decision makers working in different authorities, professionals, agricultural engineers, researchers, and 
students concerned with agriculture and related primay industries, sustainable energy development 
and climate change mitigation projects.

Economics of Sustainable Energy in Agriculture

This book synthesizes theory and empirical research on the economics of energy in agriculture in order 
to: present a framework for identification and analysis of energy requirements for agriculture; examine 
the impacts of energy price increases and supply shortages on the structure of agriculture; and explore 
the economic feasibility of agriculture as a renewable source of energy production. The work presents 
many original research findings, including information on energy intensity and factor substitution in 
agriculture. A series of case studies is included.

Handbook of Energy for World Agriculture

Extract: The 1973-80 oil price increases did not significantly alter the structure of Western Europe's 
agricultural sector or the flow of agricultural exports to the region. Energy costs represent a relatively 
small percentage of total input costs, with the greenhouse sector the only exception. As long as 
European Community policy continues to support agricultural prices, future energy crises are not likely 
to significantly affect the structure and performance of the region's agriculture. Biomass from farm 
waste and surplus crops can provide only a small part of agriculture's energy requirements, and energy 
crops may never be economically viable.

Sustainable Energy Solutions in Agriculture

�This Brief examines the sustainability of energy use in global food production and processing. The 
nexus between food, water, and energy are explored against a background of climate change. Current 
efforts to reduce the energy intensity of food and increase sustainability are explored. Food waste and 
its impact on energy is covered, including regional variations and nutrient recycling methods. Energy 
Use in Global Food Production uses case studies to illustrate how food production and processing 
is a significant contributor to anthropogenic climate change. Modern industrial agriculture uses fossil 
fuel to grow crops and produce fertilizers, pesticides and farm machinery. Additional energy is used 
to transport and process food at a primary and secondary level. With the median forecast for global 
population at more than 9 billion by 2030, a 30% increase over the current population, energy efficient 
food processing will be of increasing importance. This Brief provides an overview of current energy 
efficient food processing methods looks at the way forward as demands continue to increase.

Energy Abstracts for Policy Analysis

This book provides facts and figures to show how fast fossil fuel energy is being used up in the 
developed countries. It considers the problems of feeding the population of the developing countries to 
whom the expedient of using fossil fuel energy to boost food production is not available.

Solar Energy Update

Sustainability rests on the principle that we must meet the needs of the present without compromising 
the ability of future generations to meet their own needs. Starving people in poor nations, obesity in 
rich nations, increasing food prices, on-going climate changes, increasing fuel and transportation costs, 
flaws of the global market, worldwide pesticide pollution, pest adaptation and resistance, loss of soil 
fertility and organic carbon, soil erosion, decreasing biodiversity, desertification, and so on. Despite 
unprecedented advances in sciences allowing to visit planets and disclose subatomic particles, serious 
terrestrial issues about food show clearly that conventional agriculture is not suited any longer to feed 
humans and to preserve ecosystems. Sustainable agriculture is an alternative for solving fundamental 
and applied issues related to food production in an ecological way. While conventional agriculture is 
driven almost solely by productivity and profit, sustainable agriculture integrates biological, chemical, 
physical, ecological, economic and social sciences in a comprehensive way to develop new farming 
practices that are safe and do not degrade our environment. In that respect, sustainable agriculture is 
not a classical and narrow science. Instead of solving problems using the classical painkiller approach 
that treats only negative impacts, sustainable agriculture treats problem sources. As most actual society 
issues are now intertwined, global, and fast-developing, sustainable agriculture will bring solutions 
to build a safer world. This book gathers review articles that analyze current agricultural issues and 



knowledge, then propose alternative solutions. It will therefore help all scientists, decision-makers, 
professors, farmers and politicians who wish to build a safe agriculture, energy and food system for 
future generations.

The Economics of Energy in Agriculture

Fundamentals of energy and agriculture, Energy in nonindustrial food and production systems, Energy 
use in industrialized food production, Agricultural energy analysis, Energy and economics, Energy 
requirements for agricultural inputs, Evaluation of alternatives, Evaluation of specific practices, New 
sources of energy, The future.

Energy's Role in Western Europe's Agriculture

This report examines recent trends in energy use in the agricultural sector and the extent to which farm 
businesses engage in on-farm energy production. Increasing volume mandates for cellulosic biofuel in 
the Renewable Fuel Standard, as well as the shale energy revolution and the promulgation of the Clean 
Power Plan (CPP), have changed (or could change) agriculture's energy use and production patterns. 
A small but growing number of farms harvest cellulosic biomass. Also, while the shale revolution 
contributed to lowering natural gas and fuel prices, domestic fertilizer prices have not substantially 
diverged from global prices -- even though natural gas remains the major production cost for fertilizer. 
Enrollment in the Conservation Reserve Program (CRP) has declined at a greater rate in counties 
overlaying shale. The impact of the CPP on farm electricity use is minor, as electricity represents only 
1-6% of their total production expenses. Figures and tables. This is a print on demand report.

Food Miles - Comparative Energy/emissions Performance of New Zealand's Agriculture Industry

This book discusses the role of energy in agriculture which reaches 30%, and the role of agriculture in 
energy where the water shred by 17% in total electricity generation in addition to the role of bioenergy as 
a source of liquid energy. Climate change and global heating will increase the temperature and that will 
affect plant growth, water availability and the share of electricity in agriculture and other energy phases 
in agriculture. Global heating means more water pumping, more uses of fertilizers and pesticides in 
which intensive power consumption in addition to need of more electricity for air-condition inside the 
greenhouses, the manufacturing of hormone and plant growth organizers will also consume more 
energy. Finally, the book explains why the water, energy and food become one nexus and the interaction 
and interference between them. This book will have valuable information for both students and faculties 
of engineering and agriculture in addition to research centers, water institutions and climate change 
specialists.

Energy Use in Global Food Production

This report examines recent trends in energy use in the agricultural sector and the extent to which farm 
businesses engage in on-farm energy production. A 2013 ERS report on energy consumption and 
production in agriculture focused on corn and soybean production for the biofuel market and farmer 
responses to rising energy prices. However, since then, increasing volume mandates for cellulosic 
biofuel in the Renewable Fuel Standard, as well as the shale energy revolution and the promulgation 
of the Clean Power Plan (CPP), have changed (or could change, in the case of CPP) agriculture's 
energy use and production patterns. The study finds that a small but growing number of farms harvest 
cellulosic biomass. Also, while the shale revolution contributed to lowering natural gas and fuel prices, 
domestic fertilizer prices have not substantially diverged from global prices-even though natural gas 
remains the major production cost for fertilizer. Shale energy production has impacted enrollment in the 
Conservation Reserve Program (CRP); the study finds that between 2006 and 2013, CRP acreage in 
counties overlaying shale plays declined, on average, at a greater rate (32 percent) than in non-shale 
counties (22 percent). The impact of the CPP on farm electricity use is expected to be minor for most 
farm businesses, as electricity represents, on average, only 1 to 6 percent of their total production 
expenses.

Eating Oil: Energy Use In Food Production

This handbook provides a holistic overview of different aspects of energy management in agriculture 
with an orientation to address the sustainable development goals. It covers possible applications not 
only from a technical point of view, but also from economic, financial, social, regulatory, and political 



viewpoints. Agriculture is one of the most imperative sectors that contribute to the economy across 
different agro-ecologies of the universe with energy inputs in each stage of production, from making 
and applying chemicals to fueling tractors that lay seeds and harvest crops to electricity for animal 
housing facilities. The majority of agricultural research has focused on the use of input, production, 
and productivity, whereas rational energy budgeting and use remain an overlooked and likely under-
estimated segment, ignored so far while formulating agro-ecosystem framework. Energy management 
study is a new frontier of agriculture and is challenging du5 to complex enterprises, spatial-temporal 
variability, exposure to pollution, and the predominant effect of the anthropogenic factor on ecology and 
environment. But it is worth taking the challenge considering the important prerequisite role of energy 
for sustainable development which has been evidenced from increasing research in recent times. Of 
recent origin, there are critical, in-depth studies around the globe assessing the capture and flow of 
energy in the ecosystem, which will help to develop a conceptual framework to incorporate this vital 
resource in the agriculture management template. This book is a state-of-the-art resource for a broad 
group of readers including a diversity of stakeholders and professionals in universities, public energy 
institutions, farmers and farming industry, public health and other relevant institutions, and the broader 
public as well.

Sustainable Agriculture

Energy and agriculture are both extremely broad subjects and their interactions - the subject of this book 
- cover almost the full spectrum of the agricultural sciences. Yet the subject is a relatively new one whose 
importance first received widespread recognition barely a decade ago, following the dramatic increase 
in oil prices during 1973. The impact of this increase was such as to promote a world-wide debate on the 
future direction that agriculture should take. This debate was, and is, of particular concern in countries 
where agriculture plays a leading role in economic and social development. During the last half century 
many national agricultural systems have been transformed from almost closed, self-sufficient systems 
with few locally produced inputs geared to satisfy local requirements, to intensive, open systems, 
utilizing large quantities of energy-rich inputs such as fossil fuel for manufactured agro-chemicals, 
water distribution and imported animal feedstuffs to produce a range of sophisticated products, often 
for export, which in tum require many energy-rich inputs for their marketing. This industrialization of 
agriculture has proved to be very successful in many respects and indeed was accepted as a general 
model for agricultural development allowing increased productivity and efficiency per unit land, labor 
and water, even in areas with limited natural resources.

Agricultural Energetics

The aim of this volume is to collect and present available data, both published and unpublished, on 
energy use in agriculture and forestry production. Energy analyses for some sciences such as ecology 
are not new, but their applications to agriculture started in 1973. These analyses have grown rapidly 
in number and complexity. This handbook is intended for agriculturalists and others concerned with 
energy use in crop, livestock, and forestry production.

Trends in U. S. Agriculture's Consumption and Production of Energ

This book presents an analysis on the interdependency of food, energy, water, land, and biological 
resources.

Energy in Agriculture Under Climate Change

The agri-food chain consumes about one third of the world’s energy production with about 12% of 
it for crop production and nearly 80% for processing, distribution, retail, preparation and cooking. 
The agri-food chain also accounts for 80-90% of total global freshwater use where 70% alone is for 
irrigation. Additionally, on a global scale, freshwater production consumes nearly 15% of the entire 
energy production. It can therefore be argued that making agriculture and the agri-food supply chain 
independent from fossil fuel use has a huge potential to contribute to global food security and climate 
protection not only for the next decades but also for the coming century. Provision of secure, accessible 
and environmentally sustainable supplies of water, energy and food must thus be a priority. One of the 
major objectives of the world’s scientists, farmers, decisions makers and industrialists is to overcome 
the present dependence on fossil fuels in the agro-food sector. This dependency increases the volatility 
of food prices and affects economic access to sustenance. This book provides a critical review of recent 



developments in solar, wind and geothermal energy applications in agriculture and the agro-food sector 
such as processing, distribution, retail, preparation and cooking.

Trends in U. S. Agriculture's Consumption and Production of Energy: Renewable Power, Shale Energy, 
and Cellulosic Biomass

Agriculture is the most important sector in the Indian economy and it is basically an energy conversion 
industry. At present, the use of renewable energy sources such as human labour and animal power 
is decreasing and the use of mechanical energy (non-renewable in nature) is increasing especially in 
intensive agriculture leading to adverse effect on farm employment and income distribution. Therefore, 
a study was carried out to assess economics of energy use in crop production under irrigated situations 
of Raichur district of Karnataka during the year 2009-10. It was found that the total energy used by 
small farmers was found to be significantly higher than that of medium and large famers in paddy 
and cotton cultivation. The total energy used for cotton cultivation was relatively higher (3.23%) than 
that of paddy cultivation. The output input energy ratio was significantly higher in case of paddy 
(8.75) than that of cotton (1.78) cultivation. Similar pattern was noticed both in the case of energy 
productivy and net energy return. Further, it was observed that the total cost of input energy in the 
case of paddy (Rs. 16,904.58/MJ) cultivation was relatively lower (1.23%) than that of cotton (Rs. 
17,114.74/acre) cultivation. However, the net energy returns was considerably higher in case of paddy 
(Rs. 28,473.49/acre) than that of cotton (Rs. 9,773.83/acre) cultivation. It was found that the bullock 
energy deman (3,763.07 lakh MJ) was significantly higher (92.58%) than that of total bullock energy 
supply (279.24 lakh MJ) in Raichur district. Therefore, farmers may be encouraged to maintain and use 
bullock power in crop production which is cost effective so as to meet the deficit bullock energy supply 
in Raichur district and the existing transfer of technology programmes needed to be reoriented for use 
of energy issues in crop production.

Handbook of Energy Management in Agriculture

In 2021, the United Nations Secretary-General will convene the Food Systems Summit to advance 
dialogue and action towards transforming the way the world produces, consumes and thinks about 
food guided by the overarching vision of a fairer, more sustainable world. The Secretary-General 
will also convene the High-Level Dialogue on Energy (HLDE) to promote the implementation of 
the energy-related goals and targets of the 2030 Agenda for Sustainable Development. Given the 
inextricable linkages between the energy and agriculture sectors, integrating the nexus perspective 
within the FSS and the HLDE is crucial to formulate a joint vision of actions to advance the 2030 Agenda 
for Sustainable Development and the Paris Agreement. In this context, IRENA and FAO have decided 
to jointly develop a report on the role of renewable energy used in food chain to advance energy and 
food security as well as climate action towards the achievement of Sustainable Development Goals 
and the Paris Agreement. While energy has a key enabling role in food system transformation and 
innovation in agriculture, its current use is unsustainable because of the high dependence on fossil 
fuels and frequent access to energy in developing countries. The challenge is to disconnect fossil fuel 
use from food system transformation without hampering food security. The use of renewable energy 
in food systems offers vast opportunities to address this challenge and help food systems meet their 
energy needs while advancing rural development while contributing to rural development and climate 
action.

Energy and Agriculture

A shocking outline of the interlinked crises in energy and agriculture--and appropriate responses.

Handbook of Energy Utilization In Agriculture

Faced with the twin threats of peak oil and climate change, many governments have turned for an 
answer to the apparent panacea of biofuels. Yet, increasingly, the progressive implementation of this 
solution demonstrates that the promise of biofuels as a replacement to fossil fuels is in fact a mirage 
that, if followed, risks leaving us short of power, short of food and doing as much damage to the climate 
as ever -- let alone the consequent impact on biodiversity due to additional loss of habitat for agricultural 
production and on rural development due to the additional stress on traditional farming systems. Worse 
still, these risks are being ignored. In this definitive expos Mario Giampietro and Kozo Mayumi present 
a theoretical framework and exhaustive evidence for the case against large scale biofuel production 



from agricultural crops. This book will be vital, sobering reading for anyone concerned with energy or 
agricultural policy, or bioenergy as a complex system.

Energy

For the half of the world's population still dependent on wood and other traditional fuels for basic 
cooking and heating needs, a serious supply crisis is emerging: forests are disappearing and population 
pressure on other energy sources is mounting. This book analyzes the energy problems of those caught 
in the trap of rural subsistence and explores the role energy might play in the transition away from 
subsistence. It includes eight specially commissioned studies of different developing countries and a 
review of the small-scale energy technologies presently available for rural use.

Food, Energy, and Society, Third Edition

World population growth and the related increase in the demand for food and other goods has 
intensified agricultural production throughout the world. Some of today's technologies are charac-
terized by relatively low productivity and high consumption of energy resources. The Handbook of 
Research on Energy-Saving Technologies for Environmentally-Friendly Agricultural Development is a 
comprehensive research publication that provides insight into new technologies that create efficient 
and environmentally-friendly energy potential sufficient for the organization of industrial and social-eco-
nomic activity in rural areas. Highlighting a variety of topics such as economic development, renewable 
energy, and climate change, this book is ideal for agricultural business executives, engineers, scientists, 
environmentalists, entrepreneurs, academicians, researchers, students, and those working in the 
agro-industrial and housing and communal services sectors.

Geothermal, Wind and Solar Energy Applications in Agriculture and Aquaculture

This book examines the characteristics and opportunities for farm energy in the northeast quadrant of 
the United States, with attention to energy use, strategic energy management, and energy production 
by solar, wind, biomass, and other means. Throughout, the distinct characteristics of the region and their 
impact on energy solutions are discussed, and the outlook for future energy strategies is considered. 
Farm energy production and use are topics of increasing interest, as the need for improved efficiency 
and the opportunity for sustainable energy production both drive agricultural enterprises to reduce 
energy use and pursue opportunities for renewable energy production and use on the farm. However, 
the unique regional characteristics of agriculture make it challenging to apply a single approach to all 
situations.

Economics of energy use in crop production under irrigated situations of Raichur district, Karnataka

Industrial, agriculture, and home energy problems. Transportation. Additional testimony from Govern-
ment officials
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