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Chapter 6: Production Theory

1. Production: zlsjl.1

W] Production is a process of transformation the inputs ARM S

: : _ ACADEMY
(labor, land andcapital) into output (goods and services) which

has a value and contributes to the utility of individuals. In this
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- Technological Efficiency 8elasIly puiiall pigy (030 ZLo3l duloc 9
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In the use of the inputs.

2. Productive Efficiency:

- Technological efficiency : obtaining the maximum possible
production of goods and services from available resources (inputs).
In other words, resourees shall not be-wasted during the production

Process. s)lgall o wloasdly gl L] (Sas 38 adl Lle Jomandl dzgloisil selag)] -
Alac zLl Wl 3)lgall Hla] joz 3 «5)>T §lny (L¥>0ll) dolioll 8

s - Economic Efficiency : to produce a certain level of production of

goods and services at the lowest possible costs. |
Zdl o (o (oo zl 1dsLasdl belasl - \ A
diSanll CadSHl 8L ileasdly glull.

3. Production Function:

A production function defines the relationship between inputs and the
maximum amount of output that can be produced within a given time
¥ period and technology
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Chapter 6: Production Theory

3. Production Function:
¥l [ Mathematically, the production function can be ARMS

ACADEMY
expressed as: Q=F(X,X,,... X)) Wl o=l Lle zUigl daydsg (e pumidl S0y Lol O

For simplicity we will often consider a production function of two
inputs labor (L) and capital (K): Q = F(L,K)
il o il dandsg 8 )Sa3 Lo WLE wdbblundl J=T (o
Aol Y50 (L) Jldl Lolyg (K):
When we discuss preduction, it is impertantte distinguish |
between two time frames: short fun and long run ’m

soadll saall i o) onlbl (sl agall (o Lol Libls Losic
Jokll (saallg

Short Run Production: the short run is a time frame in which the
| quantity of one or more inputs (factors of production) used in

¥ production is fixed, typically capital (K) is fixed in the short run.
The other resources used by the firm (such as labor) can be

.t
/
changed in the short run. 4 HeSs ie) )bl 92 ruadll el Hruadll saall Ll ZL53 M
Jall Gul) 96%s Lo Bileg «nl Zlidl 6 doasimall (Z L5l Joloc) yiST ol 3519 J>x0 draS (K)
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The short run production function Q= F (LK)

¥ in the short run firms can increase production only by increasing \
labor, since the capital is fixed.
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Chapter 6: Production Theory

3. Production Function:

Long Run Production: the long run is a time frame ARMS

iIn which the quantities of all inputs (factors of producj}FoAnI}Eﬁdged

in production can be varied. b 5o Jighll (s3all :Jaghall (saall Gle Z L3
Z53l 8 dessiwall (ZLoFl Jolse) oMo sall graz leaS yuusi (Say Cu> i)

The long run production function Q = F(L,K)

*
_ |
in the long run firms can increase production by increasing both u
labor and capital. (gl e Zls3l 8sb) OBl (S Jaghll saell Lle
JWl Golyg Joll Lagds 830

4. Production in the Short Run:

To increase the output in the'short run, the firm must increase the
amount of labor.
- three important concepts describe the relationship between

output and the quantity,0f fabor:

Total product Aol duoS 83U dS il Gle o );le| 6,\&!},1; Cuiogbj
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; Marginal product "

|
Total Product (TP): is the total quantity of output that is M
produced by using a variable input (Labor), assuming that the

other input (K) is fixed. o0 Ll ZWEl deS Jlas] 90 (TP) gl o]
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S 4. Production in the Short Run:

Average Product (AP) of Labor: is equal to total ARMS
product divided by the quantity (units) of labor employed.abEmY

Total Product _ TP

Units of Labor L

gaazall (ol *Jasll (AP) Uil busgio
do o]l dlesll (Wlasg) dueS Lle boguusdo aisall. |

Average Product =

AP tells us, on average, how many units of output are produced
per unit of input used (per worker). las>g 332 Jawgiall 8 AP Uy
(Jole JS)) dossiimo M50 8359 JSU lg= ] @i LAl L5 B

Marginal Product (MP).of Labor: is the change in total product
resulting from one.additional unit of the labor. The MP can be

calculated as: -
Marginal Product = Change ||.1 Total Product = ATP
Change in Labor Input AL

8329 Oy gl Eid ezl 9 sl 90 1 Josl) (MP) (irolgl sl
AW gl Lo CSUI Ol Sy - Juosdl o 83519 d43L0)]
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0 5 0 --- == Increasing

1 5 50 50 50 Marginal
Returns

2 5 120 60 70 (IMR)

3 5 180 60 60

4 5 220 55 40 Diminishing

5 5 250 50 30 marginal
Returns

6 5 270 45 20 (DMR)

7 5 280 40 10

8 5 280 35 0

9 5 270 30 -10 Negative
Marginal

10 5 250 25 -20 Returns

(NMR)
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Chapter 6: Production Theory
N 4. Production in the Short Run:

A. Relationship between MP and TP ARMS

 When the marginal product (MP) rises, the total  ACADEMY

e product (TP) rises too and with increasing rate. This is called
increasing marginal returns

e When the marginal product (MP) begins to decline until it
reaches zero, the total product (TP) continues rising, but with a |
decreased decreasing rate until it reaches its maximum level. M
This is called diminishing marginal returns

 When the marginal product (MP) becomes negative, the total

product (TP) begins to decline. This is called negative marginal
returns. (TP) @l Jloz] 2550 (MP) (inolgll ilidl 2aiy Loaic
Slge irolgll83b) Lown 130 . Jasall 830) gog Linl
o S Juay i yolazidl 8 (MP), giirolg)l zilidl 1 Lesic O
Jazall yadliny yolaxil go (SJg (glas)3l (0 (TP) Wl laz] reiwy
didnolgll lgall (adls e 138 . 2831 3l Il Juay Lis
(TP) itadl 13 gaazall HI8 Ll (MP) sl zlil pruay Losic
Ol i Girelo Geun 130 .golasidl o

B. Relationship between MP and AP

o [f MP > AP, then AP is rising.
e |f MP= AP , means that AP is at the maximum level
e If MP < AP, then AP is declining.
2853 AP 518 AP < LW 1S 13] O

a8l giunall 6 AP Ol Lisy 13g8 (MP=AP IS 13| [
w28y AP Lo (MP <AP IS 15 0
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Chapter 6: Production Theory
N 4. Production in the Short Run:

A. Relationship between MP and TP ARMS

From the previous Table we can draw the TP MP and ACADEMY

AP curves in one figure and study the different stages of production
Olisio AP daliswll ZL53 1 Jo>lho duslyag a>lg JSui o 2%

TP, MP and AP

TP

(N.M.R)

(D.M.R)

Stage Il
Stage 111

(LM.R)

Stage |

o 2 3 B\ Labor
{(Number of workers)

Stage |

starts from zero and ends:when the AP.reaches its maximum,
during this stage:

| * TP rises with increasing rate.

1 o MP rises

* AP rises and reaches its maximum (AP = MP) Llo3l dl> ol

Juay bosic Lgiing yauall (o o AP dsyoll 038 JM5 « b3l sl LI:
" « gain TP Jazall 830) go.

* &aiy AW
* 2833 AP b3l sl Ll Juasg (AP = MP)
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Chapter 6: Production Theory
N 4. Production in the Short Run:
A. Relationship between MP and TP ARMS

Stage 1 ACADEMY
starts from the end of stage | and ends when TP reaches its
maximum which means that MP is equal to O, during this stage:
* TP increases with decreasing rate until it reaches its maximum
level at the

end of stage II, which means MP = 0.

* MP begins to decline until it reaches 0

« AP begins to decline dpldl dl> sl
Juc Losic aiing Hodl d>pall Gl (o Taw TP ()l iy Las (uad¥l axdl
MP a3 @ 1dl>yell 03 N> 069LUJTP,\>J|L,J|J@UDJM|UOLQN|&@
2y Los @uub}dlm@ugmwuwxlmp 0.+ L8 Sl sy |
law * 00 Juay Gi> polasidl AP Golasidl 6

/

Stage Il h

starts from the end of stage Il, during this stage: AWl d>ll B |

« TP begins to decline - dl>,all 03 JY5 dwbli)l d> ol Glgi o Tow:

« MP becomes negative * lag TP yolaxidl 9

« AP continues to decline o Ludw AN ©
* yoiuy AP gL?bdXI 9 "

[1 Law of Diminishing Returns |

The law of diminishing returns states that as a firm uses more of a \'

variable input (e.g. Labor) with a given quantity of fixed inputs
(e.g. Capital or Machine), the marginal product of the variable input

eventually decreases. o . .
dadlizall g2l g3l O
o0 3l aiin 858 alf Lle dnslinall Slgell Hgils Lai |

00 dine oS go (Joall Jutall Jasw Ule) ol oxls ol h
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Chapter 6: Production Theory
N 5. Production in the Long Run:
A. Relationship between MP and TP ARMS

EMY

[I In the long run, all inputs (both L and K in our case) are variable,
[1 To study the relationship between production and inputs in the long
run, we use the production isoquants as shown in the following

diagram: Byasin (Ll> 9 Kg L (3o JS) dsaell gex cishll saell Gl O I
k - 0 Jeshll (3l Lle codlssallg zlisgl oo d8dall duwl)yal |
Capital Pl «Juds isoquants Ll bo 9 pusge 9o LeS gL
il quoyll: \ A
Isoquant is a curve showing all )

possible combinations of inputs
(L and K) that are capable of
300 producing a certain quantity of

K 200 output (Q).
100 Olegazo cub JS rgky ioue 9o Isoquant h

2] Lle ool (Ko L) ossall o diSas
0 L, L, Labor (Q) CJL*-” R w CL‘AS K

Properties of Isoquants:
[] Isoquants have a negative slope. S
[] Isoquants are convex to the origin. \
[] Isoquants cannot intersect or be tangent to each other. | g
[1 Upper Isogquants represents higher level of output M
JIsoquants _aila>

U Isoquants dw Juo Lg). (&
O Isoquants Juo3l Jl dasw.

0 gblas ol (Sey 3 Isoquants Gasdl lgasd dwles S5 gl.
0 Jiei Isoquants g3l (e Llel (sgiume Lol
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Chapter 6: Production Theory
N 5. Production in the Long Run: \L\'J"
A. Relationship between MP and TP ARMS

ACADEMY

[1 Marginal Rate of Technical Substitution MRTS

The MRTS is the rate at which one input can be substituted for another
input, if output remains constant. (the MRTS represents the slope of
the isoquant.)

Given the function production in long run is: Q = F(L. K)

MRTS = AK/AL

MRTS some of K is removed from the
production and substituted by L to maintain the same level of output)

oo K e MRTS jasy dlj| el
o dlwiwly USRI L 2531 o (seimall Guai Lle blaxll) |
y L[ Law of Returns to Scale
ll If the firm increases the amount of all inputs by the same proportion,
there are three technical possibilities :  «sl; 13] Gwbibel L wlsslell Heils O
144585 O] X5 Wlis cduwidl Guan OISl 2iax> dioS (o dS il

1. Increasing returns means-that output-ircreases by a larger
proportion than the increase in inputs
sl 8 83031 (o dunii wiST Hladay slajy Wl O Liss Slgall 8305 .1

2. Decreasing returns means that output increases by a smaller
proportion than the increase in inputs.

/

N30l 8 B3LII (o duns ol Hlada Sl W Gl iy llall Golasil .2

3. Constant returns means that output increases by the same
proportion than the increase in inputs.

3530l L3 83Ul (o Ayl Gubiy i W Of Liss &l Klgall 3 \
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