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ABSTRACT

This study employs the generalized least squares (GLS) method to inves-
tigate the impact of economic profit growth on economic performance in
Uganda over the period 1970 to 2020. Specifically, the study explores the
relationships among economic profit growth, economic growth, and
profit rate growth. The data utilized in this analysis were sourced from
the United Nations database. The study addresses the persistent
inconclusiveness in existing literature regarding the interplay between
innovation and profit growth, and vice versa. This gap serves as the
primary motivation for this research, aiming to provide more definitive
insights. Empirical results indicate that the investment-to-capital ratio
exhibited the most significant direct contribution to economic profit
growth during the studied period, followed by advancements in
innovation and technological progress. Consequently, growth in
household consumption emerged as the leading contributor to economic
profit growth, ceteris paribus, followed by innovation, technological
progress, disposable income, and real income (gross domestic product).
The findings suggest that, to achieve accelerated economic growth,
Uganda need prioritize growth in economic profits, employment, the
investment-to-capital ratio, innovation, and technological development.
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INTRODUCTION

By using the generalized least squares method, we investigate the effects of growth in economic
profits on economic growth in Uganda during the 1970 to 2020 period. In the study we also
examine the relationships between economic profit growth, economic growth as well as the
profit rate growth. In the New Classical profit function, the application of technology in
production of goods and services will always maximize profits. In the paper, one of our
contributions to knowledge is developing new and more accurate techniques for estimation of
capital, labour, innovation and economic profit. Building accurate annual time series data for
these variables for the 1970 to 2020 period and using them in empirical investigations provides
reliable analyses regarding the effects of economic profit on economic growth; a case of Uganda.

Our second contribution involve using Rubi (2008) Causality Principle to build our own model
for producing more accurate capital and labour parameters in the respective production
functions. These two kinds of parameters generate different levels of total cost, technology and
innovation time series. Secondly, our study recognizes the break-even point to be one of the most
powerful tools of macroeconomic analysis, and employs it in empirical analysis.

Due to adverse demand conditions, an imperfectly competitive firm may find its total cost more
than total revenue at its best output level. Provided that total revenue can adequately cover total
variable costs, the best short-run output of a firm would be that level where its loss is minimized
(net revenue maximized). Profit maximization for an imperfectly competitive firm does not
always require marginal cost to have positive slope when it intersects marginal revenue.

Thirdly, empirical findings regarding the effects of innovation on profit growth in firms or the
economies are inconclusive. For instance, Walker (2004) finds that innovation is considered as a
key factor in generating positive effect on profit growth, because it helps companies improve
their position, establish competitive advantage, and achieve satisfactory performance. But some
research studies, find negative relationships between innovative activities and profit growth
(Prajogo and Ahmed, 2006; Ngoc Mai et al., 2020). The inconclusive findings regarding the
influence of innovation on profit growth is a motivation that compels us to find a conclusive
answer in the study.

1. REVIEW OF LITERATURE

1.1. Macroeconomic Theories of Profit

The macroeconomic theory of profit is crucial for aligning economic theory more closely with
real-world challenges, thereby addressing issues that microeconomic theory fails to solve. The
macroeconomic theory of profit, is a theory that seeks to explain the following issues: (a) The
nature and source of aggregate profits. (b) The actual volume of aggregate profits in an economy.
(c) Behaviour of aggregate profits in response to changes in other economic variables, and the
course they follow in a growing economy. (d) The relationship between aggregate profits and the
rate of profit in the economy. (e) The share, as distinguished from the volume of profits in
national income and the share’s relationship to the wage share. (f) The extent of competition or
monopoly in the market, its effect on the level of aggregate profits and their ratio to total income
(Siddiqi, 1965, p.204).

Since the 1940s, efforts have been made to formulate a comprehensive macroeconomic theory of
profit. These theories are based on the common Keynesian saving-investment analysis of the
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consumption function and the autonomous investment. Some of them include productivity of
labour as well as the degree of market competition. The aggregate profits course is often studied
under the theory of growth. All early contributions to the theories of economic profits and
growth depended on very simplified models. Societal income was initially divided into two
categories: profits (encompassing salaries, interest, and rent) and wages. Later, some theorists
distinguished rentiers’ income as a separate category (Siddiqi, 1965, pp.207).

1.2.  Producing beyond the profit maximization point: mathematical exposition

For nearly a century the profit (total revenue minus total cost) maximization assumption has
been at the forefront of the neoclassical economic theory. Profit maximization is based on the
assumption that firms maximize profit by setting their output where marginal cost equals
marginal revenue. This equality holds irrespective of the market structure being under perfect
competition, monopoly, monopolistic competition, or oligopoly. The simplest version of the
theory of the firm, consists of the assumption that the owner or manager aims at maximizing the
short-run firm profits (current profits and profits in the near future).

More sophisticated models of profit maximization substitute the short-run profits maximization
goal for the long-run profits maximization goal (Mankiw, 2009; Krugman and Wells, 2009;
Carbaugh and Prante, 2011). Meanwhile, the profit-maximization assumption has been criticized
because the managers often aim at attaining only “satisfactory” profits for the stockholders of the
firm rather than maximum profits. Secondly, managers may pursue other goals apart from profit
maximization such as sales maximization, personal welfare, and social welfare, etc. that tend to
reduce profit. Even though these challenges persist, the MR = MC model of profit maximization
still dominates models that economists use to explain firm behaviour (Besanko and Braeutigam,
2005; Eaton, Eaton and Allen, 2009; Carbaugh and Prante, 2011). For a firm to maximize profit,
net revenue (total revenue minus total cost) requires meeting conditions.

Thus, profit maximization requires that the first and second-order conditions be met. The first-
order condition is given by

m(Q) = R(Q) - C(Q) 1)
Meanwhile, the second-order condition is given by
MR _ 0MC

20 =0 2

Therefore, the minimization of net revenue (loss maximization) is economically irrelevant given
the assumptions of rational seller behaviour. Hence, the necessary (first-order) condition for net
revenue minimization is that marginal revenue equals marginal cost.

Meanwhile, the sufficient (second-order) condition is that the slope of marginal revenue curve
exceeds that of the marginal cost curve at their point of intersection. Under perfect competition,
the second-order condition necessarily indicates that the marginal cost curve is decreasing
(negative sloping) at the point where it intersects the horizontal (zero slope) marginal revenue.

But when technological progress steps in both the first and second order conditions change to

n(Q) = R(4*Q) - (@) ©)
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Meanwhile, the second-order condition becomes

OMR

d
e = d(d(at)) = Z&

> 2 @
Under perfect competition, the conditions for net revenue maximization, implies that the second-
order condition requires marginal cost to be increasing when it intersects marginal revenue. This
is just a special case of the general rule that the slope of the marginal cost curve must be greater
than that of the marginal revenue curve at their point of intersection. But the market structure of

imperfect competition represents the general case (Carbaugh and Prante, 2011).

Due to adverse demand conditions, an imperfectly competitive firm may find its total cost more
than total revenue at its best output level. Provided that total revenue can adequately cover total
variable costs, the best short-run output of a firm would be that level where its loss is minimized
(net revenue maximized). Unlike the competitive firm case, profit maximization for an
imperfectly competitive firm does not always require marginal cost to have positive slope when
it intersects marginal revenue. Because an imperfectly competitive firm’s demand schedule is
downward-sloping, its marginal revenue curve is negatively sloped. For imperfect competition,
it is possible that the second-order condition is fulfilled when both the marginal revenue and
marginal cost curves are negatively sloped (Carbaugh and Prante, 2011).

1.3. Gaps in literature

In the Solow (1956) model savings rate, population growth and technological progress are
treated as exogenous variables. Meanwhile, the two inputs capital and labor are paid for their
respective marginal products. But Mankiw et al (1992) assume the Cobb-Douglas production
function to be given by

Y, = Kta(AtLt)(l_a) (5)

The Solow model is composed of four variables: output, capital, labor and knowledge the level of
technology at time but is effective labor (Romer, 1996, p.7).

Rewriting Equation (6) in terms of level of unity (1) as a function of labor productivity and
capital productivity provides the following equation.

—a—(1-
1=Kyl (6)

Where, labor productivity is given by (Romer, 1996, p.9). It is often useful to use a specific Cobb-
Douglas function as given in Equation (7) (Weil, 2013, p.72).

Y, = A KEL4 ™ )

Rewriting Equation (7) in terms of level of technology as a function of labor productivity and
capital productivity provides:

A = KGLS® ®)
Solow (1957) notes that an aggregate production can be represented as follows:

Y, = AKELP ©)
where (Campante, Sturzenegger and Velasco, 2021, p.88).
Rewriting Equation (9) in terms of level of technology as a function of labor productivity and
capital productivity gives:
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A =Y PRaIE (10)

Therefore, our contribution to knowledge is by showing that in the long run the growth in
capital productivity as well as productivity of capital and labor have direct negative
consequences on economic growth as follows:

Y = [A Kl L YO ) (11)

Representation of level of technology appears to be better because it makes the level of techno-
logy be represented by process innovation, product innovation and technological innovation.
Our next contribution is to examine the influence of capital productivity, labor productivity and
total cost (on profits by grafting Equation (11) with the real economic profit function as follows:

e = [A KoL 10 4=P — ¢, (12)

i
According to Mankiw [2010, p.55] the aggregate profit is given by
ny =Y, —TC, =Y, —aKy — BL; (13)

Lastly, we contribute to knowledge by estimating the production function of Uganda using the
Rubni (2008) model because though the Solow model consistently predicts the direction of
effects, it does nor correctly predict the magnitudes. Mankiw et al (1992) are in support of our
decision because they argue that an augmented Solow (1956) model including accumulation of
human and physical capital provides an excellent description of the cross-country data.

2. RESEARCH METHODOLOGY

2.1. Theoretical framework

In our theoretical framework we examine the relationships between Profits and Economic
Growth as well as the determinants of profit rate.

2.1.1.  Relationships between profits and economic growth: a new classical exposition

Aggregate Economic profit is the income that remains after the firms have deducted their costs of
production on capital and labor at the per unit price of capital and labor respectively (Mankiw,
p-55).

T=({-C)=Y —aK —fL (14)

We are interested in examining the effects of profits on income. Therefore, we rewrite Equation
(14) such that real output is a function of real economic profit.

Y=n+aK+fL (15)
The neoclassical revenue net revenue function can be represented as:
(Y) =R(¥) - C(¥) (16)

Where is quantity of output, is the amount of total revenue and is the total cost function.
Equation (16) can be maximized by total differentiation of the equation with respect to output to
meet the first order condition that the first derivative of the function is set equal to zero. When
the first-order condition is met, marginal revenue equals marginal cost.

dm _ dR(Y) _dc(Y) _

ay oy Y 0 17)
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Implying that when revenues are equal in the economy profits are either mini mimed or
maximized. Therefore, for the extremum to be maximum, the second derivative of the net reve-
nue function should have a negative value as follows:

dMR(Y) _ dMC(Y)

ay ar =0 (18)
On adding to both sides of Equation (18) we obtain the following (Carbaugh and Prante, 2011).

dMR(Y) _ dMC(Y)
ay — ady

(19)

When technological diffusion steps in due to creativity, technology embedded in both capital
and labour, innovation and knowledge the equilibrium (equality) in Equation (17) is disrupted,
therefore, leading us to a New Classical model given by

d(a*k“LP)  d(aK+pL)

dy ay =0 (20)
oY ;.1 , 0Y ay ay oy
dA* =0 (22)

Differentiation of Equation (22 provides the second order condition that confirms maxima.
d(d(AM)) =0 (23)

Hence, in the New Classical profit function, the application of technology in production output
will always maximize profits. Consequently, Equation (20) involves application of differential
calculus to transform it into growth rates of variables and integration of the growth rates to give
both the classical and neoclassical production functions that can be disaggregated into two
equations as follows:

Y = A*K“LB (24)
and

Y = nK*LF (25)
Thus, implying that profit generation is a technological progress phenomenon.
m = A (26)

In turn, from Equation (26) it can be deuced that profit generation is a phenomenon of
innovation, capital productivity and labor productivity as expressed in Equation (27). where:

= (zz(,gfo,)ﬁ 27)

1
1-a-B

1
1-a-B

log(m) = log(Z) = log(A) (28)

2.1.2. The Determinants of profit and profit rate
The rate of profit in any given time can be defined as follows:

Mgt = -+ (29)

=
Where mp, is the rate of profit, m, is the amount profit income and K; is the quantity of capital

stock in time t. From Equation (29), the rate of profit function can be decomposed into compo-
nents (Basu et al., 2022).
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Y;
Tre =35 (30)

Where 1, /Y, is the profit share and K, /Y, is the capital-output ratio at time t. Therefore, the profit
rate is driven among other things by the decline in capital output ratio.

However, through output other variables can influence the profit.
My =Yy = (Y= 1) = Coe + I + Ge + Xy — My — (Ve — ) (1)

Where Y, — m, is the total income after deductions of profits in time t. From Equation (32) it can
be discerned that profit also depends on disposable income and income taxes.

e =Yg + T — (Ve — 1) (32)

Meanwhile, the neoclassical model in Equation (3.18) implies that profit depends on levels of
technology, capital stock and labor.

Ty = Ath“L‘f - Yy —myp) (33)

Where are parameters of returns to scale capital and labour respectively. Similarly, by
considering the neoclassical model and Equation (31) implies that profit depends on technology,
capital productivity and labor.

1
1 = (AKplLyf )~ = (¥, - ) (34)
Hence, from Equation (3.8) shows profit depends on innovation also.

1
=21 F+ T — (Y, —m) (35)

2.2. Data types data sources

The relevant secondary data of times series type were collected from the United Nations data
base on the following variables: household consumption (C,;), investment spending (1),
government spending (G,), imports (I;), and exports (I;). Out of the time series data obtained,
the five variables covering the period 1970 to 2020 other relevant data sets were generated,
namely: gross domestic product (Y;), disposable income (Yy,), taxes (T), capital (K;), labor (L),
capital productivity (K,), labor productivity (L), capital depreciation (D;), capital depreciation
rate (6;), level of technology (4;), total cost (TC;), level of innovation (Z,), economic profit (W,),
and rate of profit (W, /K,).

2.3. Data Generation Process
2.3.1. Data Generation Process for the Capital

A complete derivation of formula for estimation of capital exists in Alani, Yawe and Mutenyo
(2023) where capital stock can be computed by using the formula

I
K1 = is_: (36)
Given that
1
£ log(le—1) (37)
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Hence, in a country, annual quantities of capital, are given by a simple formula:

Ke—1 = It—4log(l;—1) (38)
Consequently, a more convenient formula for the calculation of capital stock is:
K¢ = Itlog(1,) (39)

2.3.2. Data Generation Process for the Labour, Technology, Innovation and Profit Series

This study extends the current method of computing the level of innovation by defining it not as
the residual of the level of technology but presenting it as a function of capital and labor
productivity. To define Total Factor Productivity (TFP), the Cobb-Douglas version of the
production function is given by output as a function of technology, capital, labour and
parameters (Lipsey and Carlaw, 2004).

Y = AK®LFP (40)
Where 0 <a+ <1

The TFP is got after dividing through Equation (2.17) by the total factor.

— Y —
TFP=-—5=4 (41)

Similarly, to define innovation the Cobb-Douglas version of technology function is represented
by the level of technology as the function of innovation, capital productivity, labour productivity
and parameters.

A=ZK,"L,F (42)
Meanwhile

Z =y F = oK, "L, F (43)

In other words, level of technology is given by having obtained the time series data on the
annual long run capital stock and aggregate disposable income the annual quantities of labor can
be generated by using the classical Cobb-Douglas production function and by causality theory
(Mishkin, 2004, p.16), where is average propensity to invest and is average propensity to
consume.

From the Cobb-Douglas we make the subject and obtain

Loy = [Yae/((Kp—g)AP10)]

since the long run equals long-run Implying, marginal propensity to invest and average
propensity to invest are equal in the long run (Hadden, 1965, p.9).

[1/APC] (44)

3. RESEARCH FINDINGS
Non-equilibrium in the economy establishes flux (Rubi, 2008), as follows:
1=aY; = 0)/I;—y = a¥ /I (45)

Here, a is the marginal propensity to invest. Equation (4.1) can be estimated by rewriting it as
follows:
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1= aYt/It_l + St (46)
Where, the Greek letter epsilon (g;) ,is the disturbance term at time, t.
Estimate of marginal returns to scale on capital or investment (MPI) in the long run, is the
relationship arising from a given value. It provides the expression that is equal to: 1 (flux

constant), and the long run trends of a and . Thus, to estimate parameters of the consumption
function, disposable income flux is transformed into a causal form as follows:

1=qe4pla g (47)

It—q Cne-1

Table 1. Estimation of capital formation elasticity of output: the case of Uganda

Dependent Variable: 1 Period: 1972-2020
Variable Coeff. t-Stat. R? DW F-Statistic HSDT N
Y/I(-1) 0.155 1282 1.0000 1.94 - 0.02 47
- Vector = 1/d(d(Y?))

By using the GLS technique and the relevant data on Uganda, and conducting linear regression
of Equation (46), the value of MPI turned out to be 0.155 as in Table 1.

Table 2. Estimation of labor elasticity of output: the case of Uganda

Dependent Variable: 1 Period:1973-2020
Variable Coeff. t-Stat. R? DW F-Statistic HSDT N
Y/I(-1) 0.044 35.75 1.0000 1.91 960576 0.64 48
Y/Cn(-1) 0.562 70.56 Vector = 1/d(d((Y/I(=1))*)

Using the GLS technique and the relevant data on Uganda, and conducting linear regression of
Equation (47), the value of MPC turned out to be 0.562 as shown in Table 2.

Table: 3. Estimation of the production function with technology in Uganda

Dependent Variable: d(log (Y)) Period: 1973-2020
Variable Coeff. t-Statistic R? DW F-Statistic HSDT N
d(log(A)) 1.000 1.60 x 107 1.0000 1.76 1.64 X 106 0.000 48
d(log(K)) 0.155 1.75 x 107
d(log(L)) 0.562 3.99 x 107 Vector = 1/d(d((d(TF))?))

From Table 3 it can be discerned that a 1 percent increase in technological progress, growth in
both capital and labour could have caused economic growth in Uganda during the 1973 to 2020
to increase by 1.00, 0.155, and 0.562 percent respectively. Having obtained the returns to scale on
both capital and labour we use these two values and the quantities of output, capital and labour
to compute the annual values of level of technology by using the formula: The given regression
results got are presented in Table 3 (Alani et al., 2022). Therefore, technological progress has been
very important in enhancing economic growth within Uganda during the given period.
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Table 4. Estimation of the production function with profits capital & labor in Uganda

Dependent Variable; d(Y) Period: 1972-2020
Variable Coeff. t-Statistic R? DW F-Statistic HSDT N
d(Ww) 1.000 5.07 x 1010 1.0000 2.03 F =5.70 x 1023 0.09 49
d(K) 0.155 1.09 x 101
d(L) 0.562 5.92 x 1010 Vector = 1/d(d(Y2))

Table 4 shows that a 1% increase in growth of economic profits, capital and labor could have

caused economic growth to raise on average annually by 1.000%, 0.155% and 0.562% respectively
during 1972 to 2020.

Table: 5. Estimation of the production function with profits and labor in Uganda

Dependent Variable: dlogY Period: 1974-2020
Variable Coeff. t-Statistic R? DW F-Statistic HSDT N
dlogW 0.173 13.37 1.0000 2.16 F = 4.54 x 1013 0.62 47
dlogK 0.244 12.64
dloglL 0.578 18.20 Vector = 1/d(d((d(Yz_1))%)

Table 5 indicates that a 1% increase in growth of profits, capital and labour could have caused
economic growth to rise by 0.173%, 0.244% and 0.578% respectively during the given period.

Table 6. Estimation of effects of profits on economic growth in Uganda

Dependent Variable; dlogY Period: 1974-2020
Variable Coeff. t-Statistic R? DW F-Statistic HSDT N
dlogW 0.977 359 1.0000 1.98 F =178 x 102 0.01 47
dlogKp —1.375 —-41.90
dlogLp —2.182 —6.54 Vector = 1/d(d((d(Y4_1))?))

Table 6 shows that a 1% increase in growth of economic profits, capital productivity and labor

productivity could have caused economic growth to rise on average annually by 0.9777%, -
1.375% and -2.182% respectively.

Table 7. Effects of growth in profits, and total cost on economic growth in Uganda

Dependent Variable: dlogY Period: 1972-2020
Variable Coeff. t-Stat. R? DW F-Statistic HSDT N
dlogW 0.176 11.69 1.0000 1.87 2.71 x 10° 0.04 49
dlogTC 0.877 19.42 Vector = 1/d(d(Y?))

Table 7 shows that a 1% increase in growth of economic profit and total cost could have

significantly caused economic growth to rise on average annually by 0.176% and 0.977%
respectively, ceteris paribus.
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Table 8. Estimation of economic growth with growth in profit ratio in Uganda

Dependent Variable: dlogY Period: 1973-2020
Variable Coeff. t-Stat. R? DW F-Statistic HSDT N
dlog(I/K) 17.7 16.85 0.9998 1.82 223653 0.000 48
dlogTC 1.61 9.19 Vector = 1/d(d((TF_)%))

From Table 8 it can be discerned that profit ratio is one of the most powerful profit maximization
tools of a firm. Therefore, a 1% increase in capital accumulation growth had the potential of

causing economic growth to rise by 17.7% in Uganda during the 1973 to 2020 period, ceteris
paribus.

Table 9. Effect of growth in profits on per capita income growth in Uganda

Dependent Variable: dlog, Period: 1974-2020
Variable Coeff. t-Statistic R? DW F-Statistic HSDT N
dlogW 0.143 14.65 1.0000 1.98 501251 0.01 47
dlogTC 0.645 17.18
dlogPO —0.630 —15.21 Vector = 1/d(d(Y?))

Table 9 shows that a 1% increase in growth of economic profits, total cost and population could

have significantly caused economic growth to rise on average annually by 0.143%, 0.645% and -
0.63% respectively.

Table: 10. Estimation of economic growth with profits rate and labor in Uganda

Dependent Variable; dlogY Period: 1974-2020
Variable Coeff. t-Stat. R? DW F-Stat. HSDT N
dlog(W /K) 0.173 13.37 1.0000 2.16 4.54 x 1013 0.88 47
dlogK 0.417 13.15
dloglL 0.578 18.20 Vector = 1/d(d((d(Yz_1))?)

Table 10 reveals that a 1% increase in growth of economic profit rate, capital and labor could

have caused economic growth to rise on average annually by 0.173%, 0.417% and 0.578%
respectively.

Table 11. Estimation of economic growth with disposable Income in Uganda

Dependent Variable: dlogW Period: 1974-2020
Variable Coeff. t-Stat. R? DW F-Stat. HSDT N
dlog(W /K) 0.813 75.61 1.0000 1.79 1.16 x 1011 0.000 47
dlogYy 1.021 707.87 Vector = 1/d(d((d(TF_1))?))

Table 11 indicates that a 1% increase in growth of profits ratio, and disposable income could

have significantly caused economic profit growth to rise on average annually by 0.813%, and
1.021% respectively in Uganda during the given period.
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Table 12. Estimation of economic profit growth with economic growth in Uganda

Dependent Variable: dlogW Period: 1974-2020
Variable Coeff. t-Statistic R? DW F-Stat. HSDT N
dlogY 1.023 359.4 1.0000 1.97 1.45 x 1012 0.02 47
dlogK, 1.404 38.68
dlogL, 2.206 6.39 Vector = 1/d(d((d(Y4-1))%))

Table 12 reveals that a 1% increase in economic growth, capital productivity growth as well as
labour productivity growth could have significantly caused economic profit growth to increase
on average annually by 1.023%, 1.404% 2.206% respectively.

Table 13. Effects of technological progress on economic profit growth in Uganda

Dependent Variable: dlogW Period: 1974-2020
Variable Coeff. t-Stat. R? DW F-Statistic HSDT N
dlogA 3.655 239.9 1.0000 2.09 1.04 x 10° 0.00 47
dlogK, 0.959 14.93
dlogL, 0.672 3.72 Vector = 1/d(d((d(K_1))%))

Table 13 shows that a 1% increase in growth of technology, capital productivity and labour

productivity could have significantly caused economic profit growth to rise on average annually
by 3.655%, 0.959% 0.672% respectively.

Table 14. Estimation of Technological Progress with Profit Growth in Uganda

Dependent Variable: dlogW Period: 1973-2020
Variable Coeff. t-Statistic R? DW F-Stat. HSDT N
dlogA 5.250 27.8 0.9998 1.96 84067 0.06 48
dlogK 2.993 4.56
dlogL 5.838 6.00 Vector = 1/d(d(TF_,%))
dlogTC —3.953 —5.57

Table 14 shows that a 1% increase in growth of technology, capital, labour and total cost could

have caused economic profit growth to rise on average annually by 5.250%, 2.993%, 5.888% and -
3.953% respectively.

Table 15. Effect of innovation advancement on economic profit growth in Uganda

Dependent Variable: dlogW Period: 1973-2020
Variable Coeff. t-Statistic R? DW F-Stat. HSDT N
dlogZ 3.592 863.8 1.0000 2.02 1.61 x 10° 0.00 48
dlogk, 1329 114.9
dlogL, 1.744 7.60 Vector = 1/d(d(YZ_,))

Table 15 indicates that a 1% increase in growth of innovation, capital productivity and labour

productivity could have caused economic profit growth to rise on average by 3.592%, 1.329%and
1.744% respectively, ceteris paribus.
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Table 16. Effects of growth in innovation, and labor on profit growth in Uganda

Dependent Variable: dlogW Period: 1973-2020
Variable Coeff. t-Statistic R? DW F-Statistic HSDT N
dlogZ 14.46 18.26 1.0000 2.02 1.61 x 10° 0.00 48
dlogK —1.329 —114.86
dloglL —1.745 —7.60 Vector = 1/d(d(Yy_1%))

Table 16 shows that a 1% increase in growth of innovation, capital and labour could have
significantly caused yearly economic profit growth to rise on average by 14.46%, -1.3293% and -
1.745% respectively, ceteris paribus.

Table 17. Effects of growth in innovation and total cost on profit growth in Uganda

Dependent Variable: dlogW Period: 1974-2020
Variable Coeff. t-Stat. R? DW F-Statistic HSDT N
dlogZ 15.126 11.69 0.9999 1.80 808463 0.04 47
dlogTC —3.01 —5.85 Vector = 1/d(d(Y?))

From Table 17 it is clear that a 1% increase in growth of innovation and total cost could have
significantly caused economic profit growth to rise on average annually by 15.126% and -3.01%
respectively in Uganda during the 1972 to 2020 period. Implying that innovation advancement
could have had a spectacular positive influence on economic profit growth. Thus, in the short
run innovation advancement could have had the potential to increase profit growth by 15.12
while in the long run the innovation advancement could have had the potential of increasing
profit growth by 3.59 as shown in Tables 15 and 17.

Table 18. Effects of growth in output and total cost on profit growth in Uganda

Dependent Variable: dlogW Period: 1972-2020
Variable Coeff. t-Stat. R? DW F-Statistic HSDT N
dlogY 5.817 36.50 0.9998 1.91 808463 0.22 49
dlogTC —4.853 —19.81 Vector = 1/d(d((d(TC))?))

Table 18 shows that a 1% increase in GDP and total cost could have significantly caused
economic profit growth to rise on average annually by 5.817%and -4.853% respectively in
Uganda during the 1972 to 2020 period.

Table 19. Effects of growth in disposable income & total cost on profit growth

Dependent Variable: dlogW Period: 1972-2020
Variable Coeff. t-Stat. R? DW F-Statistic HSDT N
dlogYd 8.415 15.36 0.9990 221 43013 0.01 49
dlogTC —6.173 —9.24 Vector = 1/d(d(Y?))

Table 19 shows that a 1% increase in growth of disposable income, and total cost could have
caused economic profit growth to rise on average annually by 8.415%and -6.173% respectively in
Uganda during the 1972 to 2020 period.
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Table 20. Estimation of profit growth with lump sum tax ant total cost in Uganda

Dependent Variable: dlogW Period: 1973-2020
Variable Coeff. t-Statistic R? DW F-Statis. HSDT N
dlogYd 4.730 11.20 1.0000 2.00 2.28 x 10° 0.00 48

dlogT 4.24 21.95
dlogTC —3.721 —8.84 Vector = 1/d(d(Y;—,%))

Table 20 shows that a 1% increase in growth of disposable income, income taxes and total cost
could have significantly caused economic profit growth to rise on average annually by 4.73%,
4.24%and -3.721% respectively, ceteris paribus in Uganda during the 1973 to 2020 period
showing that income tax growth has positive effect on profit growth. In addition, tax revenues
could influence profit growth though the provision of the required infrastructure like roads
information and communication technology systems that can stimulate business growth and
economic profit generation.

Table 21. Estimation of profit groth with growth in the national indicators in Uganda

Dependent Variable: dlogW Period: 1972-2020
Variable Coeff. t-Statistic R? DW F-Stat. HSDT N
dlogYd 5.217 10.94 0.992 2.02 1352 0.81 49

dlogG 0.376 5.34

dlogX 0.525 17.32

dlogM ~1.068 —15.04

dlogTC —4.01 —8.28 Vector = 1/d(d(W?))

Table 21 shows that a 1% increase in growth of disposable income, government spending,
exports imports and total cost could have caused economic profit growth to rise on average
annually by 5.217%, 0.37%, 0.525% and -4.01% respectively. Results from Table 21 indicate that
stimulation of consumption could be important for enhancing profit growth in Uganda.

Implying that One District One Factory could be a good policy for income generation at the
district level for ehancing the circular flow of income at the local level. Meanwhile, export
promotion has a much higher potential (0.525) than import promotion (-1.07) does in stimulation
of economic profit growth.

Table 22. Effects of growth in four national indicators on profit growth in Uganda

Dependent Variable: dlogW Period: 1972-2020
Variable Coeff. t-Statistic R? DW F-Statistic HSDT N
dlogCn 16.6 11.52 0.999 1.95 16261 0.41 49

dlogl 5.82 10.23
dlogG 0.45 841
dlogX 0.43 11.10 Vector = 1/d(d(Y;%))

Table 22 shows that a 1% increase in growth of household consumption, investment spending,
government spending, exports, imports and total cost could have caused economic profit growth
to rise on average annually by 16.6%, 5.82%, 0.45% and 0.43% respectively, ceteris paribus.
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Table 23. Effects of Technological Progress on Economic Growth in Uganda

Dependent Variable: dlogY Period: 1973-2020
Variable Coeff. t-Stat. R? DW F-Statistic HSDT N
dlogA(—1) 2.42 57.61 1.0000 2.07 5.34 x 10° 0.00 48
ddlogY 1.00 732.7 Vector = 1/d(d(TF_,*))

Table 23 shows that a 1% increase in growth of technology could have caused economic growth
to raise on average annually by 2.42%, ceteris paribus.

Table 24. Effect of growth in real level of technology on economic growth in Uganda

Dependent Variable: dlogY Period: 1973-2020
Variable Coeff. t-Statistic R? DW F-Stat. HSDT N
dlogAg 2.419 3.34 x 107 1.0000 1.81 2.91 x 1016 0.00 48
dlogK 0.155 96 x 107
dlogl 0.562 5.93 x 107 Vector = 1/d(d((d(Y;))?))

Table 24 shows that a 1% increase in real technology, capital and labour could have caused
economic growth to annually rise on average by 5.73%, 2.419%, 0.155 and 0.562% respectively.

Table 25: Effect of growth in real level of technology on economic growth in Uganda

Dependent Variable: dlogW Period: 1972-2020
Variable Coeff. t-Statistic R? DW F-Stat. HSDT N
dlogAg 14.34 14.36 0.9998 1.79 2.78 x 105 0.03 49
dlogKp 2.61 4.47
dlogLp 5.22 5.22
dlogTC —8.67 —8.67 Vector = 1/d(d(Y?))

Table 25 shows that a 1% increase in growth of real technology, capital, labor and total costs

could have caused economic profits growth to have a yearly rise on average by 14.34%, 2.61%,
5.22% and -8.67% respectively.

Table 26. Effects of augmented labor growth on economic growth in Uganda

Dependent Variable: dlogY Period: 1973-2020
Variable Coeff. t-Statistic R? DW F-Statistic HSDT N
dlogA 0.283 6.41 X 106 1.0000 1.80 2.91x 10?6 0.00 48
dlog(A.K) 0.155 2.95 x 107
dlog(A.L) 0.562 5.93 x 107 Vector = 1/d(d((d(Y,))%)

In Table 26 a 1 percent increase in growth of technology, capital and labour could have cause

annual economic growth to rise by 0.284%, 0.155% and 0.562% respectively in Uganda during
the given period.

153



Jimmy Alani, Bruno Yawe, John Mutenyo

Table 27. Effect of economic growth, on technological progress in Uganda

Dependent Variable: dlogA Period: 1973-2020
Variable Coeff. t-Statistic R? DW F-Statistic HSDT N
dlogY 0.283 7963 1.0000 2.02 8.05 x 10° 0.10 48
dlogKp 0.155 1236
dlogLp 0.562 1696 Vector = 1/d(d((d(W))?))

Table 27 shows that a 1% increase in growth of GDP, capital productivity & labor productivity

could have caused economic growth to have a yearly rise on average by 0.283%, 0.155% and
0.562% respectively.

Table 28. Effects of growth in augmented capital productivity on economic growth

Dependent Variable: dlogY Period: 1973-2020
Variable Coeff. t-Stat. R? DW F-Statistic HSDT N
dlogA 6.074 2.32 x 10° 1.0000 1.85 6.40 x 1011 0.17 48
dlog(A.Kp) —0.548 —1.37 x 103
dlog(A.Lp) —1.989 —1.29 x 10° Vector = 1/d(d((d(¥))?)

Table 28 shows that a 1% increase in growth of technology, augmented capital productivity and

augmented labor productivity could have caused economic growth to increase by a yearly
average of 6.07%, -0.548% and -1.989% respectively.

Table 29. Estimation of economic growth with capital productivity in Uganda

Dependent Variable: dlogY Period: 1973-2020
Variable Coeff. t-Stat. R? DW F-Stat. HSDT N
dlog(Kp-1)) 0.760 10.68 10000 | 2.02 18236 0.01 48
dlog(Ly-1) 1.404 10.96
dlog(Y/(Kp * L)) 1.281 8.30 Vector = 1/d(d(Y?%))

Table 29 shows that a 1% increase in growth of capital productivity & in labour productivity

could have caused economic growth to yearly increase on average by 0.760%and 1.404%
respectively.

Table 30. Estimation of economic growth with growth in true technology level

Dependent Variable: dlogY Period: 1973-2020
Variable Coeff. t-Stat. R? DW F-Statistic HSDT N
dlogAg 2.445 3.34 x 107 1.0000 1.81 2.91 x 10° 0.00 48
dlogK 0.155 2.96 x 107

dlogL 0.562 5.93 x 107 Vector = 1/d(d((d(@dF)DND)

Table 30 shows that a 1% increase in growth of true level of technology, capital and labor on

could have caused economic growth to yearly increase on average by 2.445%a, 0.155% and
0.5624% respectively in Uganda during the 1973 to 2020 period.
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Table 31:Effects of Innovation Advancement on Economic Growth in Uganda

Dependent Variable: dlogY Period: 1974-2020
Variable Coeff. t-Stat. R? DW F-Statistic HSDT N
dlogZ 3.537 3.52 x 10° 1.0000 2.10 9.57 x 102° 0.00 47
ddlogY 1.000 3.13 x 1013 Vector = 1/d(d(TF_,%))

Table 31 shows that a 1% increase in innovation advancement could have caused economic
growth to annually rise annually on average by 3.537%, ceteris paribus.

Table 32. Estimation of economic growth with investment to capital ratio in Uganda

Dependent Variable: dlogY Period: 1973-2020
Variable Coeff. t-Stat. R? DW F-Statistic HSDT N
ddlog(I/K) 17.626 3.64 0.9998 1.93 803927 0.00 48
dddlogY 0.771 48.45 Vector = 1/d(d(TF_,*))

Table 32 shows that a 1% increase in growth of technology advancement could have caused
economic growth to annually rise on average by 3.537%.

5. DISCUSSION

In this paper we use the generalized least squares (GLS) method to conduct the data analysis. For
each of the regressions, tests are conducted by examining the coefficient of determination,
statistic, Durbin-Watson statistic, F-statistic, heteroscedasticity statistic and transformation vector
all indicate the regression results to be good enough for drawing reliable conclusions.
Meanwhile, all the parameters of interest obtained are found to be significantly different from
zero. According to Rubi (2008) the Causality Principle states that all real events necessarily have
a cause. The principle indicates the existence of a logical relationship between two events: the
cause always precedes the effect. Thus, we assume that no product is introduced in the economy
at the beginning of the year. But at the end of the year the products will have increased from zero
up to level of income. Here we assume that the economy is following the tendency that systems
have to evolve towards equilibrium. The increase in products can be described by the flux
accounting for the quantity of output per level of investment spending at the beginning of year,

Table 4 shows that the economy is all the time at the equilibrium state all the time. Meanwhile,
there may be times when the economy is briefly stationary at equilibrium, but there are times
when the economy drifts away from equilibrium before it reverts back to its equilibrium state.
When the regression is performed in logarithm the respective coefficients differ from each other.
Meanwhile, Table 5 confirms “the superiority of economic profit is the break-even point” (Steliac,
2010) because by the short run economic growth being zero does not mean that the long run
profits would be zero. Moreover, the actual economy is subject to fluctuations and economic
profit captures the up and down movements of the economic variables about the equilibrium
very well.

Table 6 implies that if capital was to become more productive, firms would be in a position to
produce more products with the same amount of capital stock. On the other hand, if capital
becomes more productive, then the firms would be in a position to produce the same quantity of
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products with less units of capital. The same applies to firms when labour becomes more
productive. What is very clear is that increase in the productivity of an input, causes that input to
become more expensive to use. Therefore, the price increase in the cost of such input would
cause firms to buy and use less of that input. As a result, a fall in demand of an input would
cause less input to be employed in the production process, hence resulting in output decline.
Clearly, production of the same amount of output by using less amount of input leads to the
maximization of the per unit profit as depicted by the coefficient of profit being very close to 1.

Results in Tables 7 and 8 confirm Moseley (1997) to be correct on the Marxian theory. This theory
states that the performance of the capitalist economies depends on the rate of profits. As a result,
when its profit is high the capitalist firm enjoys high prosperity in terms of high business
investments, low unemployment, and rising living standards of workers. The reverse is true
when profit is low. Thus, when the profit rates are low, the prosperity of the capitalist becomes
depressed and stagnant. In brief, in the capitalist economies rampant crises are common. Capital
or labour becomes more productive due to the amount of technology embedded in it. The
productivity of inputs causes the producers of goods and services to produce the same amount
of output with less units of inputs. Implying that the more a firm employs more productive units
of inputs in production process, the more output it generates, the less costs it incurs and the more
profits it generates.

Meanwhile Table 10 shows that the labour elasticity of income is almost as much as it is in the
neoclassical production function regression results in Table 3, implying that our results are
robust. The implication of such results in Table 9 is that although growth in both capital
accumulation and total cost of production enhance income per capita growth (economic
development), population growth dose not. The lesson to learn from here is that for a country to
develop more rapidly, it must enhance the economic profits as it controls its population growth.

According to Table 11 profit can be examined at the level of the firm, sector, or economy; gross or
net; and at many other different levels. This present section examines the profitability of
production in the entire economy with a focus on its role in enhancing economic growth. Gross
profit of the firms is revenue minus wages and costs of other intermediate inputs. It includes an
equilibrium return to factors employed: interest costs, a return to enterprise or management, and
in some cases the labour income of the self-employed.

It includes categories of normal profit (any surplus over and above normal profit represents rents
or super-normal profits). These super-normal profits are often derived from monopoly or from
semi-fixed factors like capital stock (Chan-Lee and Sutch, 1985, p.129).

However, these super-normal profits are competed away in long-run competitive equilibrium.
Thus, leaving only the return necessary to keep factors in place. Meanwhile, the degree of
competition varies in practice leading to endless interruptions to the process, arising from the
introduction and diffusion of new technology and other shocks. Consequently, the observed
data reflect a series of adjustment paths that portray the level of profit at any time to be a
function of the state of disequilibrium indicating that the division between normal and super-
normal profits cannot be identified (Chan-Lee and Sutch, 1985, p.129).

Theoretical arguments regarding the effects of innovation on profit growth show that better
performing firms are likely to engage in innovative activities (Freeman, 1994). It suggests that
innovation is an indicator that shows only better firms are likely to innovate. Meanwhile, some
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studies show that innovation plays an important role in firm profitability because innovation
enables firms to produce new brands, strengthen their position in the market, gain competitive
advantage, and boost productivity (Ali, 1994; Greve & Taylor, 2000; Ngoc Mai et al., 2020).

From Table 15 it can be discerned that upon substitution of innovation for income, in the
economic profit function having capital productivity and labour productivity as variables all the
parameters in the resulting regression equation become more than one. The GLS regression
results obtained indicate that innovation could have played a key role in enhancing economic
profit growth in the country during the given period. So that, a 1% increase in innovation
advancement could have caused growth in economic profits to rise by 3.592%. This particular
finding also indicates that productivity of labour or capital causes use of fewer inputs in the
production process. As a result, firms in the economy would tend to spend less to meet the input
costs of production, while reaping a lot of revenue and profits.

Similarly, results in Table 16 indicate that upon substitution of innovation for income, in the
economic profit function having capital and labour as additional variables all the parameters in
the resulting regression equation are more than one. The GLS regression results obtained
indicate that innovation could have played a dramatic role in enhancing economic profit growth
in the country during the given period.

In Table 21 we find that household disposable still had a positive and significant effect on
economic profits between 1972 and 2020. Secondly, our results in Table 17 are in support of what
some theorists believe in: that growth affects profitability, while others believe that profitability
causes growth. Blundell and Bond (1998) results show statistically significant positive
relationship between current profits and current growth.

Meanwhile, empirical results coming from Coban (2014) show that the effect of current profits on
current growth is much stronger than the impact of current growth on current profits in the case
of Turkish manufacturing firms. Our finding supports the conclusion that Coban (2014) makes
that current income has significant and positive effects on profits. Table 18 represents the notion
that economic profit is a function of the equilibrium between the demand for output and
(aggregate supply). In the dynamic state, aggregate demand for output has very high effect on
economic profits.

Similarly, Table 18 represents the notion that economic profit is a function of the equilibrium
between the demand for household goods and services as well as (aggregate supply). In the
dynamic state, aggregate demand for disposable income has very high effect on economic
profits. In the treatment of our model in Table 19, the model is based on the fact that disposable
income is aggregate income after deduction of taxes from aggregate income. Therefore, we
strongly believe that aggregate income equals disposable income plus income taxes. We then
find that both disposable income and income taxes could have had significant and positive
influence on economic profits in Uganda during the 1973 to 2020 period, ceteris paribus.
Implying the indirect contribution of tax to profits in the country could have been within the
range of 40% to 50%.

Table 22 shows that the household consumption had positive and the greatest significant effect
on economic profits in Uganda during the 1972 to 2020 period. By employing the theoretical
framework of Alani et al. (2022) we find that during the given period the technology elasticity of
income was 2.42 as shown in Table 22. This finding implies the case of increasing returns to
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knowledge where the Cobb-Douglas production function exhibits real technology elasticity of
income 2.42 as shown in Table 22, where the relation between restricted technology and real
(true) technology.

On comparing Table 23 with Table 24 it can be deduced that augmenting the Cobb-Douglas
production function according to Mankiw et al. (1992) indicates that at equilibrium technological
progress and economic growth reinforce each other at a rate exhibited by the technology
elasticity of income or income elasticity of technology (0.283). Tables 27 and 28 reveal that there is
inverse relationship between capital and capital productivity as well as between labour and
labour productivity. Once again augmenting capital productivity and labour productivity in the
Cobb-Douglas production function according to Mankiw et al. (1992) as given in Table 28 shows
the net effect of technological progress and growth in productivity of labour and capital is much
higher than previously thought (without augmentation), i.e., it is 3.537 instead of 1.

Meanwhile, from Tables 28 and 22 it can be discerned that the circular flow of income is in
operation because the average annual capital accumulated is almost equal to the average
aggregate amount of goods and services consumed as depicted by the investment to capital ratio
elasticity of income (17.7) and consumption elasticity of income (16.6). The real flow of income
describes the flow of aggregate goods and services and the flow of aggregate factor services in an
economy. The flow of factor services from households generates money that flows form firms to
households in form of factor payments. The circular flow of income implies the continuous flow
of production, income and expenditure. In the circular flow of income, the real flow takes place
in one direction but the monetary flow takes place in the opposite direction.

Finally, growth in: investment to capital ratio, economic profits, technology and innovation were
instrumental in causing economic growth in Uganda during the 1970 to 2020 period. Meanwhile,
growth in: household consumption, investment to capital ratio, disposable income, real income
(GDP), technology and innovation had spectacular effects on economic profit growth in Uganda
during the 1970 to 2020 period.

These findings imply economic growth and growth in economic profit feed on each other. More
importantly, among other things the government of Uganda must endeavour to ensure
persistent growth in the investment to capital ratio.

CONCLUSION

Our empirical findings show that a 1% increase in growth of (a) investment to capital ratio, (b)
innovation advancement, (c) real technology, (d) total cost, (e) technology, (f) labour, (g) capital
stock, (h) economic profit, and (i) profit ratio growth could have caused annual economic growth
to rise by (a) 18%, (b) 3.537%, (c) 2.445%, (d) 1.61%, (e) 1.00%, (f) 0.58%, (g) 0.24%, (h) 0.17% and
(i) 0.17% respectively, ceteris paribus in Uganda during the 1970 to 2020 period.

Empirical analysis shows that growth in capital accumulation had the greatest direct
contribution to economic growth in Uganda during the given period, ceteris paribus; followed
by innovation advancement and technological progress. On the other hand, empirical findings
show that a 1% increase in (a) household consumption growth, (b) growth in innovation, (c)
disposable income growth, (d) growth in investment spending, (e) growth in income, (f)
technological progress, and (g) income tax growth could have caused annual economic growth
to rise by (a) 17%, (b) 15%, (c) 8.42%, (d) 5.92%, (e) 5.82%, (f) 5.25% and (g) 4.24% respectively,
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ceteris paribus in Uganda during the 1970 to 2020 period. Hence, implying that among other
things, in the long run growth in economic profits stimulates economic growth.

Finally, growth in household consumption had the greatest direct contribution to economic
profit growth in country during the given period, ceteris paribus. Hence, for the economy of
Uganda to grow faster, there is need for the country to set its priority goals to be enhancing (a)
capital accumulation (b) stimulation of consumption through creation of more jobs, (c)
innovation advancement, (d) technological progress and (e) investment.
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