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HEEFH Instructions

1. RBRBBOAMNHHET, ZOMEM 2BV QX EE A,
Do not open this booklet until you are instructed to do so.

2. REE, BT BREREEIBRE T VB AILRS,
Use a black pencil or a black mechanical pencil to write your answers.

3. R AIR BRI TN ENITT, BARLIZE A 2 bRE | AL LT ERIMZ 2 Al B 452813T
TEHEA,
You have been provided 1 answering sheet and 1 drafting sheet. Unless they are damaged, you may not exchange or
request additional sheets.

4. FRENROFTEMNC ., ZBRE 52 LT RALRIV, Eio, RS- FR IO ZBRE B2 LA LRIV, ZBRE 5
DPRASILTORNG AT RS2 NG ERHET,
In the designated blanks on the answering sheet, fill in your Examinee’s No. Fill in your Examinee’s No. in the designated
blanks on the question booklet and the drafting sheet as well. If those are not filled in properly, your answers may not be
scored.

5. MREEFARIC, MR ICBIRRO RV ITT, LA R ZRAL TEWT £ A,
Do not mark or make any irrelevant symbols or writings on your answering sheet.

6. R AR ARG A AR AR B IR > TN T A,
Do not take the question booklet, answering sheet, and drafting sheet out of the room.

7. PRBREFRHIL 70 23T, 272U BRBRBAARTR 30 sy Al L7t 13, RO - A2 TR - B Re T2 SRR B BN LT HH L
72O TOIRHLTOMENER A,
The examination time is 70 minutes. You must remain in the room for at least 30 minutes once the examination starts.

When you leave, you must submit your question booklet, answering sheet, and drafting sheet to the proctor.
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This is a blank page. The test starts from the next page.
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Problem

The UN predicts that by 2050, world population will increase to 9 billion
people and food demand will also increase by 70%. Answer the following

questions about sustainable food production.

Question1) Fig.1 shows the global change for the period 1965-2005 in; a) population, b)
crop yield (t/ha) and c¢) Green House Gasses (GHG) emission from agriculture under 2
different scenarios. In both scenarios (Case 1 and Case 2) food supply completely meets
the global food demand. Given the above conditions, explain why GHG emissions due to

“Newly Converted Land from Forest to Agriculture” are different in the two scenarios.

Question2) Fig.2 shows mean, median, 10 percentile values, and 90 percentile values for
both GHG emission and land requirement per 100g protein production. From the data
provided, propose 2 effective consumer behavioral changes to mitigate the environmental

impacts.

Question3) The “Green Revolution” that began in the 1960s, contributed to alleviating
food shortages and establishing self-sufficiency in developing countries by developing
high yield varieties and irrigation systems, and pioneering chemical fertilizer use.
However, such innovation widened the gap between farmers who could afford
introducing such new technologies and those who could not, and also increased
environmental pollution due in part to the massive use of chemical fertilizers and
pesticides. Considering your answers for Questions 1 and 2 above, answer what kind of

policies or technologies are needed to realize a sustainable agricultural system in future.



Fig. 1 The global change for the period 1965-2005 in; a) population, b) crop yield
and ¢) Green House Gasses (GHG) emission from agriculture under 2

different scenarios

<Fig.2 on page 12054, Jennifer A. Burneya(2010) was partially modified.>
Source) Jennifer A. Burney, Steven J. Davis, and David B. Lobell: Greenhouse
gas mitigation by agricultural intensification, PNAS, 107 (26), 12052-12057,
2010.
https://www.pnas.org/content/107/26/12052

https://lwww.researchgate.net/publication/216810459 Greenhouse gas mi

tigation by agricultural intensification

Fig.2 GHG emission and land requirement per 100g protein production for animal-

based, beans and grains foods

<Fig.1 on page 988, J.Poore (2018) was partially modified.>
Source) J.Poore and T. Nemecek: Reducing food's environmental impacts through
producers and consumers, Science, 360(6392), 987-992, 2018.

https://www.science.org/doi/10.1126/science.aaq0216

https://www.researchgate.net/publication/325532198 Reducing food%27s

environmental impacts through producers and consumers




