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Definition: 
𝐺𝑟𝑎𝑖𝑛/𝐹𝑟𝑢𝑖𝑡/ 𝑇𝑢𝑏𝑒𝑟 𝑦𝑖𝑒𝑙𝑑

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑙𝑎𝑛𝑑
 

 

Description 
 

Benefit: This impact area refers to the weight of harvested parts of plants that possess 
economic value. It is suitable, where production is to be used food or feed purposes or as a 
non-energetic production factor in bio-refineries. Crops with high per hectare yield will show 
high efficiencies in this impact area. 
 
Resource: Agricultural land is always a limited resource. The type of land can be specified to 
distinguish between different land qualities. Distinctions are often made, for example, 
between cropland and pasture, high nature value (HNV) farmland and other farmland, or 
based on soil fertility and yield potential. For this indicator, the temporal reference must 
always be specified. However, in case of the standard period of one year, this information is 
sometimes omitted in scientific publications. 
 
 

Correlation with soil management 
 
[38] Controlled traffic system showed lower value in winter wheat production, but higher value 
in summer maize production 
[67] Application of hydrogel, on sandy soils improves water holding capacity, availability of the 
nutrients, leading to higher productivity. The higher the application rate of the hydrogel, the 
higher the productivity 
[157] For sustainable agricultural systems is required to improve the efficiency of crop nitrogen 
recovery and to reduce gaseous and leaching losses. Poultry manure, rice hulls and mineral 
fertilizer combination may represent a good soil amendment to obtain a high yield with a 
lower environmental impact, at least in the short-term 
[162] Studies proved reduction of field crop yields from organic fields in comparison to 
conventional ones 
[177] Extensive farming produces lower yield and requires more land than intensive farming 
[182] Improving the conditions of mineral nutrition by introducing balanced doses of fertilizers 
for all elements contributed to a sufficiently high yield 
[207] Nitrogen utilization efficiency played a significant role in determining grain yield, while a 
negative and poor dependence of grain yield on Nitrogen uptake efficiency was observed 
[214] In Brazil, biodiesel addition into diesel is mandatory and soybean oil is its main source.  
Energy balance showed linearity with yield, whereas for EROI, the increases in input and yield 
were not affected 
[241] Highest land use efficiencies (potato yield per hectare of area) were achieved in regions 
that produce potatoes under irrigation in summer where solar radiation is high and lowest 
land use efficiencies were reported for the predominantly dry land and partially dry land 
regions 
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[242] Water-saving irrigation and high nitrogen use efficiency are becoming more and more 
important in rice production aimed at high and stable yield due to the shortage of water 
resources and the spread of non-point source pollution caused by irrational fertilization 
[245] Higher nitrogen fertilizer rates applied to spring wheat results in an increase of grain and 
aboveground biomass N and in a decrease of the N effectiveness indicators 
[248] Small rice-producing farms ranging from 0.61 to 1.0 ha yielded higher energy ratios (4.14) 
than larger ones 
[250] Paper anticipates that the development and implementation of an integrated modeling 
platform across worlds regions could build capabilities in understanding the agriculture-
centered food,energy and water (FEW) nexus and guiding policy and land management 
decision making for a sustainable future 
[252] In the case of crop rotations, increasing resource-use efficiency while reducing yield gaps 
can be addressed by suitable agricultural management practices 
[260] Inoculation of rice with dark septateendophytic (DSE) fungi represents a strategy to 
improve green manure-N recovery, grain yield per plant, and grain quality in terms of 
micronutrients contents in cropping systems with a low N input 
[266] Alternate partial root-zone irrigation usually resulted in a higher water use efficiency 
improvement with no significant difference in yield but 33.3% less irrigation water 
[268] Nitrogen (N) efficient maize (Zea mays L.) varieties capable of producing higher maize grain 
yields under conditions of low soil N supply and infertile soils condition 
[274] Result suggests that in the presence of superabsorbent polymer, maize leaf and grain 
carbon isotope discrimination could be good indicators for evaluating maize water use 
efficiency during periods of low rainfall 
[281] Paper indicates the importance of Arbuscularmycorrhizal fungi (AMF) inoculation in 
improving P efficiency of rice production 
[284] System of rice intensification methods was beneficial for improving soil fertility because 
of effects on soil microbial biomass. Results also suggest that there is a substantial potential 
to raise rice yields by changing field management and cultivation methods rather than 
depending on genetic modifications or increases in agrochemical inputs 
 
 

Strength & weaknesses pertaining to measurement of this impact area 
 

Yield: Yield values are generally easy to measure and readily available at farm level or in the 
form of national inventories. However, their informative value is limited where they do not 
account for qualitative differences between types of biomass and are not accompanied by 
information on site conditions such as local climate or soil fertility. Therefore, comparisons 
between efficiencies of different production processes with regard to yields should only be 
made where products and site conditions are similar. In some cases, it may be advisable to 
select alternative indicators where the type of benefit is more clearly defined (e.g., energetic 
value, financial benefit). 

Area of land: While area of land is a standard measure that is used as reference in most 
statistics and inventories, a weakness of this indicator is that other relevant information like 
soil type, soil fertility or management history is often not provided.  
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In short, one hectare of dry, sandy cropland soil is very different from one hectare of pasture 

on drained peat soils. 

 

Sample Indicators 

Indicator values from Survey 
 

Experiment or direct measurement 
 

Statistical- or census data 
 

Expert assessment 
 

Literature values  

Model 
 

Maps or GIS   

Stakeholder participation 
 

Not provided 
 

 

Table 1: No Scale 

Indicator Unit 
Indicator        

values from 

[250] Crop yield/Area of land ton * ha-1 
 

 
 

Table 2: Field Scale 

Indicator Unit 
Indicator        

values from 

[67] Marketable yield(Squash) /Area of land  

(feddan = arabic unit of area) 

mg * feddan-1  

[207]Grain yield/Area of land ton * ha-1  

[242]Grain yield/Area of land kg * hm-2  

[245,260,274]Grain yield/Area of land kg * ha-1  

[246]Grain yield/Plot kg * ha-1  

[247]Grain yield/Field ton * ha-1  
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[266]Fresh yield /Area of land  g * ha-1  

[266] Dry yield/Area of land g * ha-1  

[268]Mean grain yield/Area of land Mg * ha-1  

[281]Biological yield/Area of land kg * ha-1  

[281]Economic yield/Area of land kg * ha-1  

[284] Yield/Area of land ton * ha-1  

 
 
Table 3: Farm Scale 

Indicator Unit 
Indicator        

values from 

[157] Tuber yield/Area of land kg * m-2  

[162] Additional yield from fertilization/Area of land kg * ha-1  

[162] Additional yield from fertilization in the previous 

year/Area of land 

kg * ha-1  

[175, 252]Grain yield/Area of land kg * ha-1  

[175] Fodder conservation rate (Fodder conserved/Area of land) kg * ha-1  

[176] Annual Gross Product (Average yield/ Fodder area) kg * ha-1 
,  

 
 
Table 4: Regional Scale 

Indicator Unit 
Indicator        

values from 

[38] Crop productivity (Yield/Area of land)  

 

kg * ha-1  

[110] Average yield (Yield/Area of land) 

 

ton * ha-1  

[182] Grain yield/Area of land ton * ha-1  

[185] Extension Yield(Yield of main crop (s)/Area of land) Not provided* 

ha-1 
,  
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[190] Grain yield/Area of land kg * ha-1 
,  

[202] Gross yield (weight of all harvested fruits) /Area of land mg * ha-1  

[202] Fresh marketable yield (gross yield minus the fruit 

discarded as a result of fruit rot or small size, or fruit used for 

processed products) /Area of land 

mg * ha-1  

[214] Yield (obtained product) /Area of land kg * ha-1 
,  

[241] Land use efficiency (Potato yield /Area of land) ton * ha-1 
 

[248] Rice yield/Area of land kg * ha-1 
,  

 
 

Table 5: National Scale 

Indicator Unit 
Indicator        

values from 

[177] Marginal yield (yield at the level of fertilization where the 

curves: "yield per fertilizer unit" and "groundwater nitrate 

content per fertilizer unit" intersect/Area of land 

ton* ha-1 
,  

 

[202] Gross yield (weight of all harvested fruits) /Area of land mg * ha-1  

[202] Fresh marketable yield (gross yield minus the fruit 

discarded as a result of fruit rot or small size, or fruit used for 

processed products) /Area of land 

mg * ha-1  
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